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ABSTRACT

THE ROLES, WORK PATTERNS AND THIRD CULTURAL NETWORKS

OF ACADEMIC SCIENTISTS IN MALAYSIA

By

Abu Hassan 0thman

This is a sociological study of the roles, work patterns

and third cultural networks of a sample of academic scientists in

Malaysia. The scientists are part of two larger collectivities:

the world scientific community and the Malaysian scientific

community.

The manifold cross-cultural systems of the global scien-

tific community consist of both personal networks among scientists

of different countries and institutional linkages across national

boundary lines. The systems are created and maintained by circu-

lation of scientific publications, international meetings, exchange

of students and scholars and by the personal corrmunications, visits

and collaborative research among scientists. It is sustained by

governments, private foundations and international agencies.

The Malaysian scientific community has professionally

based networks and grouping within the country which exhibit social

and cultural patterns particularized to the social heritage, ethnic

groups, the political economy and aspirations for the future.

These deeply influence the style and norms of behavior among
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scientists and affect the creation and dissemination of knowledge

in the country.

Data were collected by questionnaires from a disporpor-

tionate, stratified, cluster sample of eighty academic scientists

from four universities in greater Kuala Lumpur. The sample was

stratified by: gender; six disciplinary areas-~physical sciences,

engineering, three life sciences (general, agricultural and medical)

and social sciences; ethnicity-~Malays, Chinese and Indians; genera-

tion; highest degree earned; country of highest education; and

institutional affiliation. Ethnographic study was conducted on the

work environs of the scientists.

The analysis is organized around three themes:

l. The patterns of research activities of scientists and

the factors affecting their activities. The findings show that

scientists' work and achievement are unequally distributed in the

disciplinary fields. Those in life-general and life-medical are

actively engaged in research. Most scientists in other disciplines

are constrained by administrative and other involvements in doing

research. Many scientists feel they have adequate funding and

facilities for their research but some report insufficient funding

and poor facilities. Nonetheless, many of their research accom-

Iflishments have been published abroad, suggesting they are not

nerely consumers of knowledge produced by foreign scientists but

also moderate creators of knowledge which is shared globally.

2. The networks established by the scientists inside

Malaysia for the purposes of creating, sharing and disseminating
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knowledge. Scientists differentially communicate and establish

personalized relationships in Malaysia with "significant colleagues"

in their own institution and with selective professional colleagues

outside their own university. These colleagues include both foreign

and Malaysian scholars. The totality of the networkings of inter-

personal relationships among these scientists within the country

suggests the existence of a scientific community which Crane calls

the "invisible college." Although there are isolates and differen-

Ifial degrees of involvement, there is considerable evidence of a

community of scholars with shared interests.

3. The trans-societal networks of scientists and the pat-

terning of their third culture. Every Malaysian scientist has per-

mnmlly encountered foreigners in their professional activities

eflmer in Malaysia or abroad or both. Consequently, interpersonal

ties (extensive, intensive or slim) have developed between Malaysian

mfientists and their foreign colleagues located in Western centers

of world science, and, on a more limited scale, in several other

reqkms of the world. In addition, they attend international meet-

ings and receive publications. Remaining cognizant of developments

“Iscience and technology beyond the horizon of Malaysia is impor-

tmuzto them. However, this interest in an interdependent world is

matched, for most, with a self-conscious concern for making their

0W"scientific contributions to the future of their own country.
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CHAPTER I

DESIGN OF THE STUDY

Statement of the Sociological Problem

At its inception, the sociology of science and the allied

fields of inquiry were centrally concerned with the relations between

1Me scientific community and scientific knowledge on the one hand

and the wider society on the other. This was true, for instance,

of Merton's early work on the emergence of modern science (Merton,

1973) and on the norms governing scientific research (Hagstrom,

1965; Merton, 1973). Science, whether considered as a social system

(Storer, 1966) or an estate (Price, 1965), has been investigated

largely in terms of its internal structure, norms and values. In

recent years there has been a growing concentration upon the internal

characteristics of the scientific community, with the wider social

setting taken as given and relatively unproblematic (see Blume,

1974). Those responsible for these more narrowly focused studies

have not been aware that the scientific community is subject to

external influences. But they have assumed that at least in some

modern societies it has sufficient autonomy to makea separate analy-

sis of its internal processes acceptable as a first approximation.

This research strategy has proved to be fruitful. It has

enabled researchers to isolate a series of manageable problems and

has produced results which have significantly improved our

1
'
l
t
d

 



understanding of social stratification in science (Cole, 1972), the

reward system of science(Gast0n. 1970: 718-32), social control in

science (Storer, 1966), the development of research areas (Crane,

1972), the recruitment of new scientists (Turner, 1960; Hargens and

Hagstrom, 1967), scientific advisory structures and processes

(Dupree, 1957; Pelz and Andrews, 1966; Schooler, 1971), as well as

difficulties faced by scientists in industry (Glaser, 1964; Korn-

hauser, 1962; Volmer and Mills, 1966) and so forth.

 

The impression derived from much of the literature is that

it has been implicitly assumed that science is a homogeneous entity,

a community of like-minded scholars adhering to similar norms and

values. Another implicit, although unstated, assumption has been

that the model or configuration of science, its norms and values, is

Vmat it is in the West, not what it is in other parts of the world.

There has been little concern with comparative studies, other than

various consideration of manpower problems (Harbison and Myers, 1964;

[Down and Harbison, 1957); in the adjustment of the foreign-educated

to their indigenous cultures (Useem and Useem, 1955; Hodgkin, 1972)

and on the third culture of science (McCarthy, 1972; Restivo, 1971;

Vanderpool, 1971; Useem, in progress). Consequently, writings

focusing on science and the scientific community within the modern-

izing societies of the third world are scanty. But the few avail-

able studies contribute some insights to our understanding of the

growth patterns and development of science in the newer societies.

Nader (1968), Rebeiro (1967), Shah (1967), Shils (1961, 1966, 1972)

and Sinha (1970), among others, together point to the different



cultural, political and economic environments in which science is

being developed within the third world. Basalla (1967) suggested

that science was originally an importation by colonial masters

(e.g., by the British in India and Malaysia, the Dutch in Indonesia,

the Spanish in the Philippines) except perhaps for China (Kwok,

1965; Wang, 1966). Rather than being part of a social movement for

nmdernity, science thus becomes the purview of an elite of both

foreign colonialists and educated nationals, who often become

increasingly isolated from the masses.

Such isolation prevents the penetration of science into the

total society, or its establishment in the country. Matejko (1967:

367-76) and de Solla Price (1963: 102-6) have discussed the problems

confronting researchers in the third world: conflict between

teaching and research, little time for research, unimaginative

administrators and traditionalism in universities, inadequate

research facilities, scant financial support, lack of established

sources of support and recognition for scientific achievement as

well as continued reliance on the knowledge and advances in tech-

nology in the West. These factors led de Solla Price to a conclu-

sion that science in the third world will remain "dependent

science."

In the sociology of science much has been written about the

structure and process of science in the Western world. But, from

a comparative perspective, there are a number of basic issues that

are little explored. For example: What is the culture of science

in the third world? What is the significance of the colonial
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heritage with respect to science and technology? How do the govern-

ment and the newer scientific community differ? How do government

policies regarding modernization and development affect the growth

patterns of the scientific community in those countries? What are

the work-associated roles of scientists and their constraints in

relation to the modernization and the development of the total

society? How do scientists participate in the generating of a new

culture in their societies? What is the nature of the relationships

of the local scientific community to the epicenters of global sci-

emce? Within the world-encompassing scientific collectivity, what

are the different networks among scientists?

-The present study, then, is aimed at looking into the sci-

entific activities of scientists and their cultural networks in

nmdernizing society in Malaysia.

The Third Culture of Science

The interest in comparative study of science and the scien-

tific community has emerged and crystallized particularly in the

last ten years. This is partly in response to the parochialism of

Western sociology and the realities of an increasingly complex

interdependent world. An important reason for emphasizing this per-

spective is the significance of science-~1ogically, technologically

and ideologically--for industrialization, modernization, and social

change in general at societal and global levels (Restivo and Vander-

pool, 1974: 3). Contemporary scientific networks are linked to

each other by more or less well-developed systems of transportation,
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communications, and exchange that cut across geographical, political

and cultural boundaries: these networks are part of a supra-

societal system variously referred to as the international scientific

community, the third culture of science, the scientific superculture,

and the scientific lateralization (Restivo, 1971: 187-205).

Scientific activities at this level are primary links

tmtween and among societies. These links are created and shaped by

increasing interdependence between world-wide societies for

resources, technology, markets, audiences, capital, information and

social knowledge, and the continuing coalescence of domestic and

foreign affairs. Our primary organizing sociological conceptualiza-

lfion in this study is "the third culture of science."

Following the-Useems, the working definition of "the third

culture of science" is "the cultural (including intrascientific)

{utterns inherited and created, learned and shared by the members of

two or more different societies who are personally involved in

relating their societies, or segments thereof to each other" (Useem,

1971: 14). Such a construct is an attempt to conceptualize patterns

created by the increasing relationships among and between persons

across cultures who, by virtue of shared interests which bring them

together, generate new human groupings (Useem and Useem, 1963: 481-

98). These groupings arise out of the interaction of people who

share some common interests, and who in the process of interacting

increase the scale of scientific activity and consciousness,

create and establish new values, outlooks, life styles, and behavior

patterns which are generic to none of the parent cultures involved.



Basic to this idea are the following assumptions (Useem, 1971:

14-16):

1. Men-in-the-middle of intersecting societies function

as cultural brokers between intersecting social units, societies,

and countries. As men-in-the-middle, they are a cultural exchange

unit in the continuing interactions between the larger societies

and countries.

2. The carriers of "third cultures" are a very limited

segment of the total population: mostly individuals who have

received a modern and higher education, have an occupation or a pro-

fession that is part of the modernizing-developing nation-building

institutions, and typically have been recruited as adults.

3. these cultural brokers view themselves and are viewed

by their consociates as actively engaged in future-oriented activi-

ifies in which what is achieved in the present will prove valuable

to subsequent generations.

In addition, third cultures are not closed, but open-ended

cultures which

depend for their existence and meaning on the larger col-

1ectivities of societies, countries and the international

world. Consequently, they are subject to constant changes,

intermittent conflicts, and numerous specific accommoda-

tions, as the larger human groupings on which they depend

change. The world-wide political and economic forces, the

shifting alignments of power among and within nations, the

ideas and ideologies which originate in some parts of the

world and then quickly spread round the globe, all these

impinge on any one third culture. Thus, while a third cul-

ture is in one respect a creator of new patterns, it is

also in another respect a creature of the world conditions

which prevail (Useem, 1971: 16).



Within the context of an increasingly interdependent world,

the Useems focused on modernizing roles in the third culture:

Part of the enlarged scale of interdependency between the

newly-developing and the more developed countries, a pre-

dominant characteristic of our time, are the systems

designed to facilitate the process of modernization:

progress to advance educational exchange, institution

building, technical and economic assistance, business and

industrial innovations, expansion of the scientific com-

munity, application of technology. and the strengthening

of development organization (Useem and Useem, 1968: 143 .

The Useems anticipate a growing concern in the third world

lfith creating national scientific communities, on a larger scale.

The conception of the third culture has led them to study the "expan-

sion of the scientific community and their cultural networks" as

systems designed to facilitate the process of modernization in

society. To explore further a specific instance of the third cul-

ture of science, this research is focused on the scientific commu-

rfity and its culture in Malaysia, and its relationship to the

scientific collectivities of the wider world.

Viewed from a global perspective, the scientific community

in Malaysia is part of two larger collectivities. First, it is

[art of the world scientific community which gives primacy to the

idea that science-based knowledge has no national boundary lines.

The world scientific community and its manifold ecumenical systems

are made up of the personal and institutional networks of scientists

of various disciplines and specializations. Communication is main-

tained by circulation of books, professional journals, magazines,

and reprints; by attendance at national, regional, and international

conferences, through correspondence and visits among scholars and



colleagues; by securing placement for students; and by post-graduate

study. It is also sustained by foundations and government-supported

exchanges of scholars, cooperative university research and training

programs, international and regional centers for coordinated studies

of special topics.

Recognition, respect and prestige from this global collec-

tivity, though it carries no sanctions, are expressed in invitations

to deliver lectures or to present papers at meetings, by acceptance

of articles for publication in journals, by citation in the litera-

ture and requests for reprints, and by the granting of research and

travel support. Second, within the country, the scientific community

fbrms societal-based networks and groupings. Their collective

activityis imbued with particularized cultural and social patterns.

This is because ethnic groups and the nation deeply influence the

style and norms of behavior among scientists and significantly

affect the creation, storage, and dissemination of scientific knowl-

edge in the various parts of the country.

Malaysian scientists are just starting to advance and to be

accepted as one of the important groups close to the centers of

power, who can perform vital functions in developing, modernizing

and building a national culture.

In summary, the theoretical orientation of the study has

two primary bases: the sociology of science and the sociological

construct, third culture. From the literature on the sociology of

science, some concepts, especially of the social organization of

science as an institution with its attendant hypothesized behavior,



norms and values, will be used wherever applicable in the analysis

of the Malaysian data. The literature dealing with the third culture

of science provides a framework for analysis of the work-associated

roles and cultural networks of Malaysian scientists.

The Study Design

Scope and Content of Study

The study seeks to describe and analyze a particular segment

of science in Malaysian society, the academic scentific community.

They are performing modernizing roles in society. They train man-

power, educating them for modern professional, technological and

managerial roles in the total society. They conduct research on

various problems. With some, their research may be neatly articu-

lated with the requirements of particular occupational or profes-

sional fields. With others, the emphases may be on general scholarly

and theoretical pursuits. In some, the search for knowledge for its

own sake predominates. Nowadays, the increasing recognition granted

to academic persons by decision-makers in government and business

has had unanticipated consequences within the academy. Many are

now consultants or technocrats to government, industry and founda-

tions, as well as the civic groups of the larger society. Their

advice is eagerly sought by powerful decision-makers.

The purpose of this study is threefold. Firstly, it is to

investigate: the work-associated roles of scientists in the aca-

demic institutions in Malaysia, as researchers, technical consul-

tants to government agencies, private industry, foreign country's
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foundations, international organizations, and civic groupings; inter-

personal networks involving other Malaysian scientists, institutions,

and also scientists in other countries around the world. Secondly,

it is to consider how the professional activities of scientists con-

tribute to the growth and patternings of science and the scientific

comnunity in the country, as well as to the modernization and

development of the total society. Finally, in a broader context,

taking the roles and activities of the academic scientists as a

whole, the purpose is to examine the structure of the Malaysian

scientific community and its relationship to the epicenters of the

global scientific collectivity.

For this study, empirical data were gathered during five

months of fieldwork (February-June, 1976) at Kuala Lumpur. Malaysia.

An indepth study of eighty scientists from four universities in the

country was made. Altogether, there were 359 items distinguished

during the fieldwork. Not all of these items will be analyzed.

Instead, a set of independent variables--gender, ethnicity, major

area of science, highest degree earned, place of highest education,

university affiliation, and generation, and selected dependent

variables--research, consultative and advisory functions, networks

with other scientists within the national boundaries, and trans-

societal interpersonal networks, will be used in the analysis. The

analysis in the following pages attempts to bring understanding to

such domains as:
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l. the collective identity of scientists: their distribu-

tion by university, major area of science, ethnicity, social class,

educational level, and generation.

2. the socio-political structure and its third-cultural

heritage in relationship to the emerging institutions of higher edu-

cation and the scientific comnunity.

3. the social organization of research activities of sci-

entists: issues related to time spent in research, types of

research, sources of funding for research, factors influencing

choice of research problem, accessibility to facilities for research.

4. the sharing and dissemination of knowledge: communica-

tion between and among scientists within their institutions and the

country; involvement and participation in national scientific con-

ferences, seminars, and workshops; membership in professional and

scientific organizations; the recipients and end users of knowledge;

the scientists as consultants and technocrats.

5. patterns of linkages in third cultures of science,

created and maintained by scientists with their science counterparts

from other parts of the world.

This approach, it is hoped, will put in a clearer perspec-

tive a small portion of the total picture of science and a scien-

tific community in relation to a modernizing society of Southeast

Asia.
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Selection of Institutional

Focus: Universities

As a way of limiting the scope of the study, only the educa-

tional sector of the society has been considered as a source of the

sample of scientists to be included. Academic institutions, particu-

larly universities, are important in several ways. In fulfilling

the needs of a modernizing society, universities in Malaysia have

become large and influential educational and scientific institutions.

Today universities carry the major responsibility for professional

and scientific education. Contemporary Malaysian universities are

multifunctional organizations. They provide undergraduate and limi-

ted graduate instruction and open the channel of mobility for a

rising number of students. They are intellectual centers, with

libraries and laboratories to advance the frontiers of knowledge,

and they supply, through their teaching, the high level manpower

needs of the society.

In highly industrialized countries, the setting of develop-

ment goals and strategies is assisted by a series of institutions

and milieux where long-term thinking and research can be undertaken,

e.g., academies, research and development centers, private indus-

tries, associations of the intellectual groupings. But in a number

of countries in the third world beginning their development, such

as Malaysia, the university is the place where much of the creative

intellectual and technological energies of the nation are concen-

trated. In addition, the great majority of the highly educated--

those with post-graduate training and research experiences--are
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located in the universities. A few are employed in government-

managed research institutes and private industries. There is limi-

ted sc0pe for and variety in scientific research and development in

private industry. This is because most of it is "multinational."

Major scientific research and development is done not in Malaysia but

in the home countries of the multinational corporations. Under these

circumstances the universities with their newly created research

institutions become critical factors in directing and shaping the

kind of career a scientist has in Malaysia.

Malaysia has a unique higher education tradition in South-

east Asia: the universities are totally publicly supported. There

are no private or sectarian (church-related) universities like those

found in the Philippines, Indonesia and other countries. At the

time of independence in 1957, there was only one university in

Malaysia. But since 1969, due to the "demographic explosion" in

the country--the combination of social, economic and cultural

changes--and’by the establishing of new government policies, four

new public universities have been created. Thus, at present there

are five universities in the country. Four are located in the

greater Kuala Lumpur area: University of Malaya (Universiti

Malaya), the National University of Malaysia (Universiti Kebangsaan

Malaysia), University of Agriculture (Universiti Pertanian), and

University of Technology (Universiti Teknologi). The fifth univer-

sity, University of Science (Universiti Sains), is located in Penang

about four hundred miles to the north of Kuala Lumpur, the nation's

capital.
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For the purpose of the study, only the four universities

located in the Kuala Lumpur area were selected as the institutional

focus. The amount of the grant, and the time available for the

research were, in fact, the two principal factors determining this

choice. The four universities were further divided into two classes:

1. The primate university. This is the University of

Malaya (founded in 1959), the nation's oldest and largest academic

institution. It was modeled, with some adaptations, on the British

provincial universities and incoprorates their value system (Thomp-

son et al., 1977: 241). It holds a position of great prestige among

the country's universities. It is better equipped both in library

and research facilities. It has a longer tradition of scientific

research and development than the other universities. It is also

the academic home of most of the first generation of Malaysian

scientists and scholars who entered the university since its incep-

tion.

2. The newer universities. These are the other three uni-

versities (The National University of Malaysia, University of

Agriculture, and University of Technology). These academic insti-

tutions were not established by a colonial ruler but are a product

of indigenous effort and aspiration. Being new, they have a collec-

tion of relatively younger-generation scholars who have recently

returned from post-graduate training (mainly in the United Kingdom,

United States and other Western countries) and have begun their

careers within one of these universities.
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The four universities together have been the major suppliers

of high-level manpower to the country. Each is sensitive to subtle

social and political pressures and counterpressures in Malaysian

society, and each plays a unique role, not only in economic develop-

ment, but also in the development of national consciousness and

cultural integration.

Selecting the Sample of

Malaysian Scientists

According to the figures reported by the government,1 as of

1973, there were 61,848 scientists and technologists employed in

Malaysia. 0f the total, 13,768 were degree holders, and 48,080 were

diploma holders. Of those with university degrees, 1,175 persons

were employed as administrators and managerial executives, 2,239

were teachers at the universities and colleges, and 10,354 were

employed as scientists and technologists in research institutions,

manufacturing industry and other production agencies. Hence, accord-

ing to these figures, less than one-fourth (16.3 percent) of the

scientists were employed in the institutions of higher education in

Malaysia in 1973.

In selecting the sample of academic scientists, a number of

criteria were used. First, the sample was limited to Malaysians.

The exclusion of foreigners was by no means to denigrate their impor-

tant contributions to the growth and patternings of science in

Malaysia; rather, it was a convenient way of limiting the range and

 

1Report on Manpower Survey in Malaysia, 1973.
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variety of the sample population selected for this particular study.

Second, the sample represents scientists of the four universities,

of both genders, and of the three major ethnic groups (Malays,

Chinese, Indians). Third, the sample was drawn from six different

scientific clusters. They were the physical sciences, the engineer-

ing sciences, the general life sciences, the agricultural life sci-

ences, the medical sciences and the social sciences.

In addition, the selection process emphasized productive

scientists, i.e., those having authored or coauthored at least one

publication. A "publication" is here defined as any article or the

equivalent based on research, and what is circulated among colleagues

in mimeographed form, as pre-prints, reprints, monographs, reports

of proceedings of conferences, or in formal journals. A graduate

thesis is not considered a publication, but a journal article or a

book based on the thesis is so considered. A minimal criterion such

as this serves to discriminate enough to insure that one is dealing

with productive scientists rather than with purely teachers or

administrators. Too, publishing is evidence of a researcher's

active engagement in scientific work and the sharing of his research

results with other professionals.

In picking the sample of productive scientists, an attempt

was made to approximate the configuration of the Malaysian academic

scientific community as found in the annual reports of the four

selected universities. In 1975-76, there were about 862 scholars

in the four universities. Of these, approximately 450 mentioned

research activity of some kind, either reported in the annual
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reports of the different academic institutions, or by our personal

interviews with selected heads of departments, and deans of faculties

in the sample universities. The distribution of scientists by type

of university and by major area of science is given in Table 1.

The physical sciences include the following disciplines:

physics, chemistry, mathematics, geology and specific branches of

geography, i.e., physical geography. Engineering includes civil,

mechanical, electrical chemical, surveying, and town and country

planning. General life sciences refer to biology, botany, genetics

and zoology. Agricultural sciences refer to agronomy, soil science,

horticulture, animal science, fishery, agricultural engineering,

food technology, and forestry. Life-medical encompasses anaesthesi-

ology, anatomy, obstetrics and gynecology, surgery, radiology,

pharmacology, psychiatry and other related subjects. Not included

in the sample is dentistry. The social sciences include economics,

sociology, psychology, political science, anthropology, public

administration, linguistics, geography and two branches of education

--educational psychology and educational sociology.

In the primate university, it is evident that the majority

of scientists are in the life-medical (33 percent), followed by the

social sciences (30 percent), physical sciences (19 percent),

engineering (10 percent), life-general (7 percent) and life-

agriculture (1 percent). The low percentage of agricultural sci-

entists located in the primate university is owing to a large number

of them having joined the University of Agriculture when it was

established in 1971. In the newer universities, the highest
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percentage of scientists are in engineering (50 percent), followed

by life-agriculture (20 percent), the social sciences (14 percent),

life-general (6 percent) and life-medical (2 percent). The reason

fur this very different distribution is the newly established Uni-

versity of Agriculture and University of Technology: they are

respectively engaged in establishing a curriculum in agriculture and

engineering.

Following the general outlines of the Malaysian academic

scientific community doing research, 80 scientists having at least

one publication were randomly selected from among approximately 450

scientists in the four universities. Our sample of 80 scientists,

then, is approximately an 18 percent sample of this number. This

sample of 80 scientists were subcategorized in order that they

represent: male and female scholars; six scientific disciplines--

physical, engineering, life sciences (general, agricultural, medi-

cal) and social science; three ethnic groups--Malay, Chinese and

Indian; the generation 0f senior and younger scientists. In addi-

tion, of the total sample scientists, 51 (64 percent) were selected

from the primate university, and 29 (36 percent) were from the newer

universities. The sample was formed this way for the following

reasons: (1) Not only many scientists in the primate university

were eminent, but also they had been engaged in research much longer

than their counterparts from the newer universities. (2) Some sci-

entists in the primate university were highly visible and productive.

They have high reputations in the scientific community and the

public-at-large as well. (3) Most of the generation of senior
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scientists are located in the primate university. Therefore, no

study of science and the scientific community in Malaysia could

afford to exclude them from the sample.

The Malaysian Study Design:

The Ideal and the Actual

The initial plan of studying the scientific community in

Malaysia was to encompass a sample of scientists working in the

scientific organizations in the country, e.g., academic institutions,

research institutes and public service organizations. This approach

would have covered a wider range of scientific activity in the coun-

try. But to embark on such a project would have required substan-

tial resources, such as funding, qualified research assistants, and

time. For this reason and for lack of essential information about

the actual distribution of scientists by organizations, gender,

scientific disciplines, ethnicity and highest degree attained, the

original plan was discarded. The only information available, appar-

ently, on scientific manpower by occupations in the country was the

report of the manpower survey initiated by the government in 1973.

This information was too general to enable one to construct a mean-

ingful sampling frame.

Instead, a study design was developed that centered pri-

marily on academic scientists, a segment of the modernizing

Malaysia, yet embodying in their experiences and behavior the larger

issues of modernization and development. The main focus of the pro-

posed study design was on academic scientists, from four universi-

ties in the country.
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The study was originally to focus on the complex configura-

tions of scientists' occupations and work style. The variables to

be investigated were: the social origins of scientists (gender,

social and ethnic identity, class background, education and train-

ing); the work-associated roles of scientists (teaching, research,

consultative and advisory, and civic or political roles); the system

of reward and recognition for scientific achievement; generation;

the networks of scientists within the country and abroad; and sci-

entists' perception of the role of science and technology in modern-

ization and development. The study design was then modified as a

consequence of the field situation. Variables related to teaching

and to the system of reward and recognition for scientific achieve-

ment were dropped to reduce the scope of coverage. The content of

the actual study is discussed in the following pages.

Description of Sample

Major Area of Science

Table 2 gives the breakdown by institutional affiliation

and major area of science of the scientists interviewed. 0f the

total 80 respondents interviewed, 12 were physical scientists (15

percent), 13 engineers (16 percent), 14 life-general (18 percent),

13 life-agriculture (16 percent), 13 life-medical (16 percent) and

15 social scientists (19 percent).

Social and Ethnic Identity
 

The distribution of the sample scientists (a) by ethnic

identity, classified in major ethnic groups--Ma1ay, Chinese and
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Indian--and (b) by gender, (c) by age, and (d) by marital status will

be analyzed below:

TABLE 3.--Distribution of Sample Scientists by Gender and by Ethnic

 

 

 

Identity.

Ethnic Identity

Gender Total Malay Chinese Indian

N % N % N % N %

Total 80 100.0 27 33.8 36 45.0 17 21.2

Male 65 (100.0 24 36.9 27 41.5 14 21.5

Female 15 100.0 3 20.0 9 60.0 3 20.0

 

The ethnic distribution of the sample suggests one important

phenomenon, viz., the relative preponderance of the Chinese among

scientists amounting to 45 percent in the sample. As a matter of

fact, in contrast to Malay and Indian, the number of Chinese in

scientific and professional occupations in Malaysia is fairly large.

To cite a few examples, according to the government's national man-

power survey in 1973 in Malaysia, it was found that the ethnic

breakdown of those employed in professional occupations in the public

sector was significantly different from that in the private sector.

In the public sector, the composition of those employed in profes-

sional occupations is consistent with the racial composition of the

population. As of 1973, 53 percent were Malays, 36 percent Chinese,

10 percent Indians and 1 percent others. In the private sector,

however, only 17 percent were Malays, 69 percent Chinese, 12 percent
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Indians and 2 percent others. In terms of specific professional

occupations, Malay participation is low in the physical, engineering

and medically related sciences. In 1973, Malays accounted for only

12 percent and 14 percent of those employed as physical and engin-

eer-ing scientists, respectively, while the Chinese formed 77 percent

and 69 percent of the total. Indians formed 11 percent and 17 per-

cent of persons employed as physical and engineering scientists,

respectively. Among doctors, only 7 percent were Malays, while 50

Percent were Chinese, 37 percent Indians and 6 percent others.

Part of the explanation for the relatively high concentra-

tion of Chinese in science lies in the excellent facilities and

Opportunities for elementary and secondary educations insome of the

predominantly Chinese communities--particular1y in the cities. By and

large the Chinese have had instruction in mathematics and sciences

far superior to that in the rural areas where Malays predominate.

The Malays, who constitute 34 percent of the sample, are pri-

marily new arrivals (nonveaux arrives) to the world of science. The

interest in science and technological education was not vigorously

mobilized until the 19605 and continued into the 19705. Their late

entry is the result of the lack of opportunities, incentives, and

adequate facilities (good schools, libraries, laboratories) for

science education during the colonial era, particularly for the

Malays. In addition, prestige and status granted to the Malaysian

Civil Service, better known as "MCS," has motivated a large number

of intelligent Malays to pursue their education not in the sciences
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tult in fields that would provide them entry into the civil service:

the social sciences, humanities and law.

The Indians, too, though a minority group, and constituting

9 13ercent of the total population of the country, have attached

great value to education, particularly to economically and socially

Prestigious forms of education such as science and medicine. The

Irujians constitute 21 percent of the sample. This ratio is fairly

representative of their proportions in the national scientific

comnunity as well.

There are 65 male scientists (81 percent) and 15 female sci-

entists (19 percent) in the total sample. The fact that only 19

Percent of the sample is female reflects the still very few quali-

fied women both in the academic institutions and the country.

Table 4 indicates that the scientists are relatively young.

0f the total sample, 75 percent (60 cases) were under and 25 percent

(20 cases) were over 40 years of age.

TABLE 4.--Distribution of Scientists by Age.

 

 

Age Number %

30 years and under 8 10.0

31-35 years 25 31.2

36-40 years 27 33.8

41-45 years 15 18.8

46 and over 5 6.2

Tota1 x 80 100.0

 

 



26

One would infer from this that a substantial number of the

sample received their undergraduate training in the late '505 and

early '605, which suggests that the development of the indigenous

scientific community is mainly a phenomenon of the post-independent

era. As regards marital status, over 90 percent (74 cases) are

married, and of this number only about 14 percent (10 cases) are

childless. The great majority have small families, if one arbi-

trarily interprets a family with three children or fewer as a small

family. A total of 77 percent (57) cases of the sample interviewed

have three children or fewer in their family.

Class Background

Class may be defined sociologically as how people stand in

the socioeconomic hierarchy with respect to occupation, income, edu-

cation, and other variables having to do with resources they possess.

But in the absence of any scale for the evaluation of social strati-

fication in Malaysia, we have tentatively employed father's occupa-

tion as a single index, however inadequate that may be, of social

class.2

Table 5 gives the suggested classification of occupations

according to probable social class, and the distribution of the

sample within these categories.

 

2It must be emphasized, however, that what is presented

here is quite an arbitrary and a priori classification whose validity

has to be established on other grounds such as empirical ranking of

occupations according to prestige, a task which has yet to be done

in social ranking in Malaysia.
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TABLE 5.--Social Class Background of Scientists.

 

Class Number %

 

Total 80 100.0

Upper Middle Class
 

Professionals, top administrators, 2] 26 2

bankers, managers, landed proprietors '

Middle Class
 

Scientists, businessmen, middle-level

administrators, graduate teachers, 16 20.0

specialized technical officers

Lower Middle Class
 

Clerks, small businessmen, teachers, 29 36 2

other white-collar workers '

Working Class (Including Peasants)

Hospital attendants, skilled and

unskilled laborers, rubber tappers, 14 17.5

and farmers

 

A significant characteristic of the above data is that more

than half of the sample (53.7 percent) have their origin in the

lower-middle and working classes, i.e., their fathers have typically

been clerks, ordinary school teachers, small businessmen, rubber-

tappers and laborers. Since the scientists now belong to the middle

class, all those from the lower-middle and working classes have

experienced a substantial change in their social-economic status in

life. The emerging trend in the post-independence era is for the

lower-middle and working class families to recognize the
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socioeconomic value of education for upward mobility and therefore

to make great sacrifices to give their children the best available

education. The consequences of such an orientation to education and

social mobility are evident in the occupational achievements of their

children, as displayed in this sample. As regards the upper-middle

and middle classes, it is often suggested that they are more likely

to have a home environment in which the children have better oppor-

tunities to acquire the intellectual skills they need to do well in

school. Their children may attend better schools, which induce them

to go to college, as the present sample of scientists indicates.

Education and Training

Approximately 68 percent (54 cases) of the sample have

received the greater part of their secondary education in the I'elite"

schools located in the metropolitan areas or towns. These public

schools, originally established on the model of the English public

schools as the training ground for the local gentry and bureaucracy,

are maintained by the government. The other 32 percent (26 cases)

were educated in ordinary secondary schools.

As regards university and college education, particularly

at undergraduate levels, 51 percent (41 cases) had their training

inside Malaysia and Singapore, while 49 percent (39 cases) had their

training abroad (mainly in Australia, New Zealand and the United

Kingdom). Post-graduate training for Malaysians is predominantly

foreign.
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TABLE 6.--Characteristics of the Malaysian Scientific Community Sam-

ple of Published Academic Scientists by Highest Degree

Earned, by Place Granting Highest Degree and by No Foreign

Education.

 

Highest Degree Earned,

 

 

 

Place Granting Highest Degree, Number %

and No Foreign Education

Total in sample 80 100.0

Highest Degree Earned

Bachelor 1 1.2

M.B.B.S. 12 15.0

Masters (1 had a degree in PharmacoloQY) 20 25.0

Doctorate 47 58.8

Place Granting Highest Degree

Malaysia 10 12.5

Philippines 1 1.2

India 1 1.2

Australia/New Zealand 14 17.5

Canada 6 7.5

United States 9 11.3

Great Britain 39 48.8

No Foreign Education 5 6.3
 

 

Table 6 reveals that more than three out of four scientists

in the sample (87.5 percent) received their post-graduate training

abroad, mainly in the United Kingdom, Australia and New Zealand,

United States and Canada. One had his advanced education in the

Philippines and another in India. Only 12.5 percent spent their

entire post-graduate years in Malaysian institution.

then, that higher education, particularly at the tertiary level, is

still highly dependent on foreign countries. Most significantly.

This suggests.
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the preferences and opportunities are primarily at the universities

in the United Kingdom, Australia and New Zealand. Almost two out of

three persons in the sample (66.2 percent) had their advanced educa-

tion in these countries. The reasons for this are the extensive

links between the established local scientists and their counter-

parts in the United Kingdom, Australia and New Zealand, as well as

the similarities and affinities in the educational systems of

Malaysia and these countries.

Less than one-fourth of the sample (18.8 percent) came to the

United States and Canada, although the trend is rapidly increasing

nowadays. This disparity and change reflects the earlier and now

shifting nature of the relationship between Malaysia and other

societies.

Among the academic scentists interviewed, one had a bache-

lors degree. He is an agricultural scientist. Twelve had medical

degrees, M.B.B.S. The majority of these had their first degree

training in Malaysia and Singapore, but later when to the United

Kingdom for advanced training in their specialized field. Twenty

had masters degrees. They are three physical scientists, four

engineers, one general life scientist, six agricultural life scien-

tists, one medical life scientist, and five social scientists.

Forty-seven had doctorate degrees. They are nine physical scien—

tists, nine engineers, thirteen general life scientists, six agri—

cultural scientists, and ten social scientists. For those having

the masters and doctorate degrees, a majority of them had their

advanced professional training abroad.
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Generation
 

Knowing the combination of different generations of scien-

tists in a modernizing society is important, particularly in rela-

tion to such questions as the experiences, outlook, and status of

those who provide scientific leadership and the working scholars in

the scientific community. It concerns which particular generation

is active in research, in building networks within the country and

abroad, in providing technical consultation to the government and

other agencies. The arbitrary index used to class the scientists in

different generations is the year in which they obtained their

bachelors degree (including the M.B.B.S. degree). This is because

the bachelors degree is considered the initial point of entry for a

scientist into science and the scientific community. Using this

index, the Malaysian sample academic scientists can be classified

into four generations: (1) The first generation. One out of ten

persons (10.0 percent) in the sample is in this category. They

received their undergraduate training before Malaysia became inde-

pendent in 1957. They were initially socialized in the colonial

system, and then confronted the process of rebuilding their insti-

tutions. They are now the Malaysian senior scholars. (2) The sec-

ond generation. Less than one-fourth (17.5 percent) of scientists

belong to this group. They secured their first degree education

between 1957-1961. This was the period following independence in

which the development of "indigenous" science began to be initiated

earnestly by the new leadership of the country. (3) The third gen-

eration. Scientists in this group had their initial degree training



32

between 1962-1968. One out of two persons (58.8 percent) in our

sample is in this generation. This period was marked by an inten-

sive mobilization of persons for scientific and professional train-

ing at home and abroad. It is largely for this reason that we have

a high percentage of scientists representing this category in the

sample. (4) The fourth generation. Scientists in this generation

received their bachelors degree between 1969-1975. By and large

they have just returned to the country to begin their scientific

activities.

Briefly reviewed, then, the sample of scientists selected

for this study were of different genders, ethnic groups, scientific

disciplines and generations. They were predominantly foreign edu-

cated and are at present involved in performing modernizing functions

in the country. The scientists come in various proportions from the

upper-middle and lower class families.

Research Techniques

This empirical study involved direct observation, respondent

interviewing, informant interviewing and document analysis. The

initial phase of fieldwork was the period of general observation,

and preparation for and entry into the field. The design of this

study was done in East Lansing, Michigan.

Entry and Establishing Identity

in the Field

 

 

As a "native" Malaysian sociologist about to look into a

segment of Malaysian society, one did not have to acquaint oneself
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with the particular geographic area. We were acquainted with the

general sociological and ecological characteristics of the area,

having worked and been educated at the university, and having

established social relations there for approximately ten years. We

began fieldwork by visiting the respective universities, and meeting

with university officials both academic and administrative, to

explain the focus of the study and its purpose, as well as to ask

for their cooperation. We checked university records, particularly

those related to scientists, scientific records and libraries,

Malaysian scientific journals and newspapers. We found that these

records were generally adequate in providing information pertinent

to our study. We had informal conversations with the larger seg-

ments of scientists, government officials and leading citizens con-

cerned with science. In time, we began to interact socially by

attending forums, visiting the senior common rooms of the respective

universities to meet with some scientists, visiting some houses of

scholars, always keeping in mind that social interactions produce

data. At this stage, we were generally able to identify those sci-

entists who would be potential respondents, and those who, we

thought, would share their knowledge.

Method of Data Collection

Pre-testing schedule of questions.--The self-administered

questionnaire and interview schedule used in this study were first

designed while we were still at Michigan State University, before

we returned to Malaysia for the field study. It took almost three
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months to work out this schedule using the Philippine (Useem, Useem,

and McCarthy, forthcoming) study as the point of departure. The

questionnaire was pre-tested with two Southeast Asian graduate stu-

dents in the sciences at M.S.U. Upon arrival in Malaysia, the inter-

view schedule and the self-administered questionnaire were once more

pre—tested under actual field conditions, with ten scientists selec-

ted from the National University of Malaysia and the University of

Malaya. We conducted the pre-testing personally, in order to decide

whether the schedule was workable. Although the main areas were

firm, some minor adjustments were made because of confusing wording,

inconvenient spacing and awkward format. Thus the questionnaire was

polished to the point we thought best suited for the actual field

situations and study.

The schedules and interview situation.--As indicated earlier
 

the final sample of 80 scientists were randomly selected from 450

published academic scholars from four different universities. The

sample were asked to participate in this study in two ways. One,

they were asked to fill in the self—administered questionnaire

described below. And, two, some selected respondents were asked to

participate in an in-depth interview lasting one to two hours per

person.

Distribution and collection of self-administered question-
 

naire.--The self-administered questionnaire was a 27-page printed

set of questions covering six main topics. They were: (a) general

introduction, (b) research, (c) consultation and advising,
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(d) the networks of scientists within the institution and country,

(e) the networks of scientists abroad, and (f) bio-data.

The questionnaire was in English, which is the principal

working language of the scientists. In all, there were 85 questions

(see Appendix). There were questions with checklists, fill-ins, and

other structured items.' The self-administered questionnaire was not

mimeographed but printed, which decreased its bulk and, more impor-

tantly, increased its readability. Many of the categories and much

of its terminology were simplified in order that it could easily be

understood by the respondents who were not social scientists. The

questionnaire was personally handed to each of the 80 scientists

selected for this study, and each questionnaire was accompanied by

a personal letter to the respondent, individually typed, explaining

briefly the scope and purposes of the study.

In addition, a letter of introduction from our research

advisor was also given to the respondent to further motivate par-

ticipation in the study. We also explained the study orally. An

appointment was made for us to come back and collect the completed

self-administered questionnaire, usually one or two weeks later.

Of the original 80 respondents selected, only six failed to complete

the questionnaire for various reasons; two left to attend conferences

abroad, one went on a long vacation outstation, and three claimed

they were inordinately busy. They were replaced by six alternative

respondents in order for the sample to remain at 80. Nonetheless,

since our relationship with the respondents was genuinely cordial,

the overall rate of return of the questionnaire was considered good.



36

Depth interviews.-¢Of the total sample, 14 scientists from
 

six major scientific disciplines were selected for an in-depth inter-

view; two in physical sciences, three in engineering, two in life-

general, two in life-agricultural, three in life-medical and three

in social sciences. An interview guide was used to maximize the

probabilitiescfliobtaining in-depth and consistent information on

questions about research, consulting and advisory work, and networks

and linkages of scientists. Since they were busy persons, the inter-

view was held at the convenience of scientists. In all instances,

the interview was held during the day, and in the office of the

scientists, and lasted on the average about two hours.

Interviews with key informants.--Key informants were chosen
 

because they possessed special qualifications such as knowledge, a

particular status, official position, wide communications and

accessibility to the investigator. In this study six key informants

were selected. They were prominent scientist-adminstrators, repre-

senting universities, government and research institutes. Structured

interviews were held, lasting about two hours with each person. They

were asked the same series of questions about the general status of

science and the scientific community in Malaysia; science policy

planning; the critical problems in Malaysian society today, e.g.,

the relationship of agriculture and industry; the role of scientists

and professionals in relation to politicians; the role of policy-

makers in solving agricultural-industrial and socio-cultural prob-

lems; the nature of interfaces and the exchange of scientific
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knowledge between universities, government and private industry; and

other issues related to the culture of science in a modernizing

society. The interview guide was designed to get substantive ethno-

graphic information, and in this case key informants were considered

most reliable for providing an overview. There were no refusal or

rapport problems with the key informants during the interviews. All

of them were enthusiastic, candid and supportive of this study.

Ethnography.--A substantial portion of the data collected in
 

this study were ethnographic in nature. Considerable work was done

to connect general patterns to the scientific community: (1) on the

history, socio-cultural heritage, and current socio-political situ-

ation in Malaysia; (2) on the educational system; (3) on each indi-

vidual university. To get acquainted with these, we collected

government documents, technical reports, conference papers, Malaysian

scientific journals, in addition to interviewing knowledgeable

people. The exploration of the universities included: (a) formal

visits for individual meetings with senior administrators, i.e., the

Vice-Chancellors and their deputies, deans of faculties, and depart-

ment chairmen; (b) discussions and conferences with other university

officials such as librarians and middle-level administrators;

(c) the obtaining of detailed reports, and annual reports regarding

the university; (d) an attempt at a general assessment of the rela—

tionship of university to the surrounding community and larger

society.
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In general, the ethnographic effort focused on such matters

as the institutional environment in which scientists were located;

the relationship of the institution to the surrounding community;

the institutional linkages within the country; the institutional

atmosphere regarding teaching and research; and policies regarding

technical consultations and traditions on the civic roles of the

scientists in the larger society.

Fieldwork Situation: Recapitulation

and Assessment
 

In regard to the interview schedule, as indicated before,

sample scientists were asked to participate in two ways, viz., by

filling in the self-administered questionnaire and, selectively, by

participating in an in-depth interview. By using the questionnaire

and interview guide we were better able to avoid misleading and

irrelevant questions, a fault commonly appearing in unstructured

interviewing. In many cases, the interview involved only one or two

visits with the respondents and, therefore, it called for more "for-

mal" interaction. It also entailed less risk of "over-identifying"

with the persons which could unconsciously influence the reliability

of the information sought. The main limitation of the technique,

however, was that it limited effective use of the personalized rela-

tionship that we established with the scientists for eliciting data.

The questionnaire and interview guide were too structured to allow

one to gather elaborate qualitative data and the subtle and complex

peculiarities of the social phenomena studied.
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As for the interviewer-interviewee relationship, the persons

interviewed were easy to talk to, friendly and interested in the

study. One of the reasons, perhaps, is that the study was the first

of its kind done by a sociologist on science and the scientific

activities of scientists in Malaysia. None expressed disapproval of

the research. Field relations and rapport with key informants were

uniformly good.

This study was done during a period in which Malaysia is in

a critical stage of its growth, socially, economically, scientifi-

cally and intellectually. The national leadership, intellectuals,

scientists and professionals, altogether, are concerned about nation

building, in the diffusion of social knowledge and national culture

to the countryside, and in the practical politics of accommodating

to the demands of local interest groups for their fair share of the

new opportunities related to the political economy. Sectors of the

country which had been on the fringes in the colonial period want to

be included in the national and global systems, lest they be left

behind and their future generations be disadvantaged. The current

occupation is toward building institutions and organizations of

widely divergent quality, emphases and accomplishment. Attempts are

being made to transmit social knowledge and the tradition of science,

and to foster the appreciation of and demand for research work and

research results by agriculture, industry and by other major insti-

tutional subsystems in the country. Perhaps a more critical devel-

opment is the initial effort to foster the use of Bahasa Malaysia
 

(the national language of the country) as the instrument of
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instruction and national unification in the national society, includ-

ing the universities.

The extent to which these newer development efforts encour-

age or hamper research activities, strengthen or weaken links with

the wider world community of scientists, curtail or broaden the

program of modernizing the country's economy and culture, has raised

interesting empirical questions for scholars. It must, therefore, be

recognized that the present study was conducted during a period in

which the culture of science and research activities are becoming

more visible and rapidly growing in the country. Scientists have

ample opportunities to enter a growing field of research during this

critical stage of the country's development and none are unemployed.

The cultures, experiences, behaviors and networks of scientists

examined in the present study must be understood in the context of

the particular socio-cultural, political environment and historic

situation.

Limitations of the Study and Potentiality

for Future Research

The concern in this study has been to examine only the case

of the academic-based scientists. In a strict sense, the specific

findings can be applied only to the population of 80 scientists

actually studied. Nonetheless, to the extent the sample of respon-

dents are representative of Malaysian academic scientists in general,

the findings are at least suggestive of general patterns in the

social structure of Malaysian academic scientific community. An

expanded sample, perhaps, would provide an opportunity for further
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refinement and elucidation of the findings. Whether or not scien-

tists in nonacademic institutions, e.g., research institutes, public

service organizations, and private industry exhibit similar pat-

terns and are engaged in more or less similar scientific activities

raises new questions for research. If the analysis on science and

the scientific community in Malaysia is to be taken further, we

need to have numerous detailed studies of the parts played by scien-

tists (including nonacademic scientists) in modernization and devel-

opment and other aspects of social and cultural change.

The research perspective, the selection of institutional

focus, the sample of scientists, the social and educational back-

ground of scientists, the research instruments, and field work

experiences having been discussed, the setting in which the scien-

tists selected for this study live and work will be analyzed in the

following chapter.



CHAPTER II

THE SETTING OF THE STUDY

Malaysia: Its Socio-Political Structure

and Third Cultural Heritage
 

Geographically, Malaysia covers an area of about 130,000

square miles occupying the Peninsular Malaysia and including the

states of Sabah and Sarawak in northwestern Borneo Island. The two

regions are separated by about 400 miles of the South China Sea.

Peninsular Malaysia, covering an area of 52,000 square miles, has

its frontiers with Thailand while Sabah and Sarawak, occupying about

78,000 square miles, border the territory of Indonesia's Kalimantan.

Malaysia is a country segmentalized by race, culture and

language but united by economic and political necessity. Its soci-

ety is characterized by such terms as "plural," "communal" or

"segmental“ (Furnival, 1948; Despres, 1967; Lijphart, 1968; Rabuska

and Shepsle, 1972) because it is composed of a number of ethnic

groups, each of which lives in distinct communities with distinctive

cultural and social life style. Certain sectors of the economic or

political system tend to be dominated by a particular ethnic group.

Although each ethnic group has its own social, political and economic

institutions, no communal group exists as an autonomous self-

sustaining social unit. Instead, each community is dependent on

other communities for some goods and services.

42
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The three major ethnic communal groupings of Malaysia are

the Malays, the Chinese and the Indians. In addition, there are a

number of smaller communities such as the Dayaks, Kadazans, "other

natives,“ Eurasians and Europeans (see Table 7).

 

 

TABLE 7.--Population Composition, Malaysia, 1970.3

Ethnic Group Male Female Total %

Total 5,270,571 5,168,959 10,439,530 100.0

Malays 2,433,800 2.453.112 4.886.912 46.8

Chinese 1,800,984 1,754,895 3,555,879 34.1

Indians 501,164 441,780 942.944 9.0

Dayaks 192.338 193.922 386.260 3.7

Kadazans 92,209 92,303 184,512 1.8

Other natives 169,056 168,339 337,395 3.2

Others 81.020 64.608 145.628 1.4

 

The socio-historical development and modernization of the

country falls into three distinct phases. There was the pre-

colonial phase in which traditional indigenous Malay cultural sys-

tems dominated the life of the people, although there were some

elements of the Hindu and Islamic cultures, thought and philosophy.

The second phase (1874-1956) was the period of British

colonialism during which time bilateral bonds of cross-cultural

 

3The source is from 1970 Population and Housing Census of

Malaysia, Community Groups (Kuala Lumpur: Jabatan Perangkaan

Malaysia,1972), pp. 24 and passim.
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relationships characterized by the norms of superordination-

subordination were established between the mother country, Great

Britain, and Malaysia. Malaysia became a dependent colonial society

in which the society and culture of the mother country typically

served as the model for Malaysian society and culture.

The third phase began with constitutional independence

attained in 1957. Under a new constitution, Malaysia became an

independent nation in which the population underwent changes in

their social status from "natives" to "nationals," and they collec-

tively were mobilized and became participants in the building of new

national cultures. The emerging emphases thereafter is on continued

growth of the country into a modern society.

In order to understand Malaysian academic scientists and the

scientific community, it is necessary to relate to these complex

and variegated cultural systems, social structures and patternings

occurring in each phase of the societal growth and development.

Indeed, it is these complexly related cultural patternings and struc-

tures that in one way or another influence the work-roles, identity

and performance of the scientists.’

Pre-Colonial Era: The Indigenous Socio-Cultural

System and the Hindu and Islamic Influence .

The Indigenous Socio-Cultural

System

The indigenous Malays, before the arrival of Hindu and

Islamic cultures, had evolved a culture, a style of thinking of its

own. Their culture and style of thought were closely bound up with
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the enormously important position of religion in the cultural life

of the people. A belief in spirits and supernatural powers pervaded

all aspects of the individual and communal life of the society.

Thought and social action were centered around the question of how

to get help from the good spirits and how to avert the influence of

those that were mischievous or obstructive. There evolved in Malay

society all kinds of rites, incantations, taboos and prescriptions

regulating social life of the people. Economics, law, government,

rituals and the arts of the society were not isolated human activi-

ties but were closely interwoven in the daily lives of community

members so that, oftentimes, it was impossible to say where one

began and another ended. Similarly, marriage, birth and death were

not events which concerned merely individuals but rather the whole

community was deeply involved, and such events were, therefore,

inevitably closely regulated by social conventions.

The indigenous Malay community also featured a social struc-

ture typified by a two-class system: the traditional ruling class

(321a) and the peasantry (ragyat). The ruling class lived in cities

and consisted of the numerous members of the ruling families of the

Malay states or of the families of the nonroyal district chiefs

(Gullick, 1959). At the apex of the structure were the patrilineal

kings (Sultans) drawn from royal patrilineages. Under the direction

of the king and members of the royal household, the government was

administered by members of the aristocracy. They shared power with

a number of traditional social groups--the landed aristocracy, the

district chiefs and the religious leaders. These ruling elites
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performed all the political functions, monopolized power which

stemmed from the control of resources, both tangible and intangible

sources of wealth, and enjoyed the advantages that power brings. By

and large, they were conservative feudal landowners, and rather than

seeking to increase wealth of the community through economic and

social development, they were concerned with preserving the agrarian

economy, the norms of fatalism and passivity as a guarantee of

social stability and social stratification in Malay society.

The subordinate peasantry, on the other hand, lived, for the

most part, in small village communities based on a semi-subsistence

economy of rice and fruit growing (Swift, 1965; Wilson, 1967) or on

fishing along the coast of Malaysia (Firth, 1966; Fraser, 1960). In

the interior of North Borneo, Dayak farmers moved along the numerous

rivers of the area (Freeman, 1955; Appel, 1965). They exercised

little power in the traditional political system. They were passive

in their public mood of thought, isolated in their environment,

deeply influenced by traditional customs and subservient to the

landed aristocracy and ruling elites in their civic action and

social life.

Diffusion of Hindu and Islamic

Thought and Culture

Indigenous Malay society and culture, traditionally based

on small-scale village communities, did not remain isolated indefi-

nitely. It began to change under the influence of Hindu and Islamic

cultures. The intellectual, political and material activities

that had occurred in India before the Christian era were perhaps
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the main stimuli that caused the migration of Hindus to the Malay

Archipelago and other areas, venturing primarily into new economic

and commercial activities. These new economic and commercial ven-

tures and their related cultures increased; and cultural interaction

between the Hindu traders and locals led to selective infusion of

Hindu cultural elements into Malay cultural practices, particularly

in religion, the economy, language and literature. For example,

what indigenous Malays saw as spirits and supernatural powers with

largely undefined forms and functions, the Hindus conceived as far

more structured and far more distinct individually. Their gods were

personified symbols of natural forces, were ranked in a definite

hierarchy and with specific functions to perform in the cosmic

process and in the life of man. The Malays came to this view, too.

Similarly, while the structure of indigenous thought and

philosophy was still obscured by its integument of myth and tradi-

tional law (agat), the Hindus brought into Malay culture a new

philosophy of man and his relations with society, new theories

about the universe and the cosmic order, the Sanskrit language and

literature, and ultimately generated a new ethical dimension to life

in Malay society.

In short, the interaction with the Hindus resulted in the

diffusion of many Hindu cultural traits into Malay society. Some

of the more important effects were the rapid growth of new social

units subsuming the smaller village communities and expanding the

scale of social organization from the village to a large state or

kingdom, one example being the establishing of the kingdom of
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"Malacca Sultanate." This enlarged the exchange of goods, made for

a further division of labor in economic functioning, the further

intensification of the feudal structure that existed in traditional

indigenous Malay society; and the rise and legitimation of hierarchi—

cal, bureaucratic organizations of officials with specialized func-

tions patterned after the Hindu social system. These officials were

provided with the means of preserving order and defending the state.

These innovations resulted in the establishment of what is

called in Malay society a "Court Society," whereby the king's palace

(Istgga) became the center for political, economic, religious and

intellectual activities and functions (Coedes, 1968).

The coming of Islam in the fourteenth, or probably as early

as the latter part of the thirteenth century, and the establishment

of new interactions between the Islamic traders and missionaries

with the Malays resulted in the diffusion of Islamic cultural per-

spectives into Malay traditions which earlier had been influenced by

elements of Hindu culture. However, in contrast both to the animism

and dynamism of indigenous Malay culture, and to the hierarchical

pantheism of Hindu culture, Islam brought a new conception with

respect to the relation between man and God and in the interpreta-

tion of the universe and the cosmic order. The new Islamic culture

offered an opening for the growth of a body of secular knowledge and

permitted greater freedom of thought and inquiry. As a consequence,

beliefs in spirits and supernatural powers that earlier pervaded

Malay society, andthe caste system which rested on the assumption

that the celestial hierarchy was joined at its base by a lower human
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social pyramid, both were gradually adapted to the Islamic belief

that God alone is all powerful and that beneath him all men are

equal.

The art and literature which in the indigenous Malay and the

Hindu cultures had played a vital role by symbolizing religious

ideas and emotions declined in the face of Islamic austere theologi-

cal doctrine. Stories dealing with Islam and tales of the great men

and historic events of its rise, anecdotes of the Arabic way of life,

all found their way into Malay cultural traditions.

Nonetheless, the religion of Islam was much modified into a

Malay kind of Islam, combining Hindu-Buddhist Malay concept of fate,

reincarnation and the mystical concept of unity with God. Hence, it

is worth noting that both Hindu culture and, more importantly,

Islamic culture brought about great changes in Malay society, includ-

ing new meanings and values, particularly in the areas of political

economy, social knowledge, law, language and literature, and social

structure prior to British intervention.

The Role of the Intellectual

and Man of Knowledge

 

In the ancestral Malay heritage, there was little awareness

of the vast potentialities of man's intellectual capacities for

learning and creating new knowledge. Persons were not encouraged to

explore new domains of thought and experiment consciously with new

ways of thinking. Thus, most knowledge, arts and philosophy were

subsumed in a relatively stable intellectual legacy which persons

received from their forefathers. This legacy was called adat
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(customary law). The most esteemed forms of knowledge concerned

the spirits and supernatural powers and their relationships to the

processes of the cosmic order. With the advent of Islam, detailed

knowledge of Islamic culture and thought were considered important.

Out of this growing heritage, there emerged three major

types of intellectuals and men of knowledge:

Firstly, were those who had extensive and specialized

knowledge about the domain of the spirits and supernatural powers.

This group was perhaps the most revered, influential and educated

of all the men of knowledge. These spiritual leaders, along with

the gukgn§_(magicians) who had complete information and understand-

ing of the sacred liturgies, became the most important interpreters

of knowledge in the total society.

Secondly, there were the professional story-tellers who

could graphically relate the tales and legends of the ancient past.

They were often found in the sultans' courts and performed during

festivities.

.Thirdly, with the advent of Islam, a new type of man of

knowledge emerged. This was the glam; (religious teacher) whose

functions were to propagate the teachings and disseminate the

Islamic religion, thought and culture.

In summary, Malay social environs in pre—colonial days were

a scene of great cultural activities stimulated and shaped by the

interaction among Malay, Hindu and Islamic cultures. Over this

long period, the changing Malay cultural heritage reflected the

selective synthesis of indigenous Malay and foreign-introduced
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Hindu and Islamic cultures. Hence, when Malay "traditional“ society

came into close association with the West toward the end of the

last century, already a great variety of cultural genres had had a

fundamental influence in that society.

British Colonialism: Scientific, Intellectual, and

Politico-Economic Dependency in a Binational

Third Culture

The establishment of British colonial rule in Malaysia in

1874 meant the beginning of the modernization and development of the

country politically, economically, and socially. During the nine-

teenth century the British brought with them a limited range of new

science and technology, economic enterprises, educational and social

systems, beliefs and values, and slowly laid the foundations of a

modern state by creating a modern bureaucracy, army and police, by

instituting law courts, by developing communications--railways,

post and telegraph, and roads--that would eventually help to sustain

the colonial rule. Thus, British colonialism imposed upon the

indigenous inhabitants a dependent and subordinate status, the col-

lective status of a colonial people.

The Establishment of a Subordinate,

Dependent Colonial Society, Many

States and Multi-Ethnic

Communities

The imposition of British colonial rule, with its underlying

policy of divide et impera4 (divide and rule) as a political
 

 

4It was a system of politico-administrative policy deliber-

ately imposed by the British colonial government in Malaysia. Gen-

erally, the policy was aimed at achieving stability by introducing

socioeconomic changes unevenly, on regions within the country, and
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strategy, had far-reaching effects on the society. For the first

time, Malaysia was fully integrated into the world capitalist sys-

tem. More specifically, the new rule imposed upon the country an

economically subordinate, colonial relationship, whose fundamental

characteristics in some ways survive to this day. Under this new

system the country became part of the metropolis-satellite struc-

ture which served as an instrument to exploit the surplus out of

the satellites and to channel most of this surplus to the dominant

metropolis.

The indigenous populations were primarily mobilized into

the production of rubber and tin and later, of coffee, pepper and

other goods for export. However, as these new commercial ventures

were expanded, large-scale industries grew and the need for labor

increased. The colonial government initiated the laissez-faire

economic policy of free movement of capital. Under this new policy,

Indian "indentured" laborers and Chinese emigrants entered the coun-

try in large numbers to work for the British colonial government in

plantation industry, commercial enterprises, and public services.

Although the initial British control of the Straits Settle-

ment (Penang, Malacca, Singapore) stimulated the beginning of modern

Chinese and Indian migration to Peninsular Malaysia, the major flow

did not take place until the latter part of the nineteenth century.

 

on ethnic, religious and other groups within the society. The

changes commonly were more evident in the cities than in the rural

areas, on the coast than in the hinterland, and among communities

that--because of territorial location, traditional skills and habits

useful to the new activities or a capacity for adaptation--were more

able to adjust to new social and economic roles.
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The causes of migration from China and India as well as the diffi-

cult working conditions to which these migrants to Malaysia were

subjected have been the subject of considerable historical research

(Blythe, 1975; Parmer, 1960; Jackson, 1961; Purcell, 1967; Sandhu,

1969).

Nonetheless, what is important to consider is that the

arrival of the Chinese and Indians provided the colonial political

economy a great opportunity and sufficient labor sources for the

exploitation of local raw materials and minerals; for the develop-

ment of agriculture for export; for the growth of trade and commerce;

for the generation of capital and the production of foodstuffs and

equipment to support the export economy. Besides, these new immi-

grants also contributed most of the necessary technology and social

organization. More importantly, the arrival of these new immigrants

also set the stage for the creation and development of new ethnic

communities. Three major ethnic groups--Malays, Chinese, and

Indians-~eventually became the salient feature of Malaysia's social

and political system.

With the establishment in Malaysia of a dependent colonial

society and multi-ethnic communities, the British consolidated their

rule over all the states. Between the years 1874 and 1914, all the

states in Peninsular Malaysia--which included the Straits Settlement

(Penang, Malacca, and Singapore), the Federated Malay States (Perak,

Selangor, Negeri Sembilan and Pahang) and the Unfederated Malay

States (Kelantan, Terengganu, Kedah, Johore and Perlis)--were

brought under a federal union with complete British control over its
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politico-administrative structures and economic enterprises. Under

this new political arrangement, the British secured hegemony and

thereby completed the colonial system for Malaysia, consistent of a

dependent-subordinated society of multi-states and multi-ethnic

communities.

The Introduction and Develgpment of

the Western System of Educatipn

Changes in the body of knowledge are of crucial importance

in the development of societies and education is one factor that

can bring about such changes. The creation of a system of Western

education in a colonial society played a prominent role in stimu-

lating and shaping the changes which took place in that society.

Education is a key to the world outside the village and the state

for the native society. Western education, or more precisely,

English education, which was introduced by the British colonial

government, could go a long way in providing the native society

useful knowledge for restructuring the Malaysian society. Western

education as designed by the colonial master was aimed at providing

the "natives" with Western knowledge--primarily in the knowledge of

arts, science, philosophy and literature of Europe, particularly of

Great Britain. This is not surprising since the colonial govern-

ment's conception of its educational task was more academic and

literary than vocational. Secondly, it was aimed at ensuring the

intellectual improvement of the natives in order that they could

provide the colonial bureauracy and their various organizations with

government officials, doctors, lawyers, engineers, and lower and
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middle-grade personnel. The colonial administration gave preference

for jobs in their administration to persons who secured Western edu-

cation and literacy.

The first English school was established in the country in

1816 at Penang. As more and more people became aware of the impor-

tance of Western education, and recognized that Western education

had high market value in opening the way for new careers, the demand

for such schools increased substantially. Accordingly, the colonial

government made efforts to establish one primary and one secondary

English school at each of the capital towns of the different states

in the country. In addition, English-style schools were also estab-

lished and maintained by missionary and charitable societies, prin-

cipally the London Missionary Society, the American Methodist

Mission and Roman Catholic Mission (Francis Wong Hoy Kee, 1972).

These English schools were designed to prepare their graduates pri-

marily for enrollment in Western-style colleges and universities at

home and abroad.

The opening of these English-medium schools have had impor-

tant implications for the modernization of Malaysian society. There

is considerable evidence to show that the introduction of Western

education, the widespread knowledge of the English language, litera-

ture and philosophy, the use of English textbooks, journals, maga-

zines and locally published English newspapers have indeed drawn a

new class of Malaysian into an entirely new line of social develop-

ment. Along that line lie novel conceptions: progress, freedom of

speech, criticism of authority, the questioning of accepted
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traditional values and dogmas, expression of universal values and

individualism.

The growing familiarity with these concepts has brought a

new spirit into Malaysian life. These newly learned, critical,

rational and secular attitudes toward learning have given the people

new aspirations, new opportunities and alternative life styles.

Western education created a new kind of elite in Malaysia and these

newly created e1ites--Malays, Chinese and Indians who were imbued

with a new Western set of values-~entered actively into the spread

of new knowledge, new ideas and mode of learning a Western curricu-

1um among the local people. They became agents of social change and

provided their communities with the knowledge that could be utilized

to modernize and develop the society.

The new learning experiences and knowledge attained estab-

lished an all-Malaysian basis for its carriers and, thereby, helped

to create a sense of national unity which had been unthinkable in

the past. The English language became the lingua franca of the edu-

cated classes for almost all regions of the country. For the first

time, Malay, Chinese and Indian elites came into existence who sur-

mounted regional, parochial and linguistic barriers. Thus, the

English education and language provided them with the commonality

for sharing a feeling of nationalism. Some of these elites even-

tually became the leaders of the struggles for independence from

the British and leaders in the fight against what they perceived as

the "stagnation and backwardness" of the old society and culture.

With all their combined knowledge and power, they attempted to



57

change Malaysian society and culture in line with the progressive

‘modern culture of the Western world.

Another influential characteristic in the establishment of

Western education was that it was never distributed in a uniform

fashion among the regions of the country and among the various seg-

ments of the population. Education was primarily an urban phenome-

non and served basically the upper or middle classes of the

population. Access to opportunities for Western education and, as

a consequence, for jobs, was greater for the urban than for the

rural sector of the population, for the rich elite and new middle

classes than for the poor, for the Chinese and Indians than for the

Malays, for the males than for females, and for the Western region

of the country than for the Eastern region. These developments have

had long-term social, economic and political implications. It

engendered opportunities for some in the form of professional and

scientific careers and jobs in the public services. In short, it

hastened the growing side of the political economy. In addition,

Western education also helped the rise and consolidation of the

middle class comprised of scientists and other professionals in the

Malaysian society.

The Transmission of Western

Science and Technology

A model for the spread and diffusion of modern science from

Western Europe--the original home of modern science during the six-

teenth and seventeenth centuries--is provided by Basalla (1967).

According to Basalla, there were three overlapping stages in the



58

spread of Western science to other parts of the world. Phase 1 was

the stage in which the areas outside Western Europe provided a

major research site for European scientists. Natural history and

the particular sciences related to the exploration of new lands

dominated the scientific activities of this period. Phase 2 was the

period of the spread of science to colonial countries and, finally,

Phase 3 was the period of transplantation which was an attempt to

generate an autonomous scientific tradition, institutions and cul-

ture in the new nations. While insufficient for dealing with the

post-independent period in relationship to nation-building and the

creation of a scientific community in an interdependent world, this

three—stage model is useful enough to provide the time frame for

understanding the historical process of diffusion of Western science

into Malaysian society.

However, due to the scanty historical records available on

the activities of European scientists in the Malay Archipelago,

discussion on Phase 1 of the transmission process could not be pro-

vided here in detail.5 The spread of modern science in Malaysia

did not really begin until the onset of British colonial rule in

1874 and especially with the introduction of English education in

the major towns and cities in the country.

 

5Perhaps indicative of the nature of such scientific

activity during this period were the works of Sir Joseph Dalton

Hooker and Alfred Russel Wallace. They did make some significant

contributions to science based on their collecting ventures in

Antarctica and the Malay Archipelago, respectively (Huxley, 1918;

Wallace, 1960).
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Most efforts at scientific learning and scientific activi-

ties, though limited during the colonial period, were done through

the academic institutions--the English schools and colleges. For

example, the curriculum in the English secondary schools, though

biased toward the humanities such as the English language, English

literature, history, art, geography and religion, also provided

scientific subjects, particularly in mathematics, physics, chemistry

and biology. Such heavy concentration on the learning of the humani-

ties over the scientific subjects could be attributed to the

colonial government which was deliberately aimed at preparing the

natives for posts in an administrative bureaucracy; therefore, sci-

entific instruction was done in the same vein: to prepare the stu-

dents for government service. The establishment of the College of

Agriculture in 1931, fourteen miles to the south of Kuala Lumpur,

to provide diploma courses in basic agricultural sciences such as

agriCultural economics, animal husbandry, plant protection and farm

management; the establishment of Technical College in 1942 in

Kuala Lumpur, to provide diploma courses in architecture, civil

engineering, electrical engineering, mechanical engineering, survey-

ing and town and country planning; and finally, the creation of the

University of Malaya in Singapore in 1949, consisting of three

departments of Arts, Science and Medicine, completed the academic

institutional base for the spread of colonial science in Malaysia.

It is important to recognize that these institutions, while

providing education for the natives, were organized largely to

satisfy the immediate administrative requirements of the colonial
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government which needed trained persons, engineers, administrators,

technicians, artisans, medical doctors, etc., for government service

and to provide the technical and professional manpower to explore

and exploit the resources of the country. The colonial government

did not actually develop a structured planning for the growth and

development of a scientific community.

In addition to the academic institutions, the process of

organizing scientific efforts and disseminating scientific informa-

tion were initiated by the colonial government. The establishment

of government-sponsored research institutes, such as the Malayan

Rubber Research Institute, the Institute of Medical Research-

Malaysia, and other government-run survey departments, were designed

to focus on applied research particularly in resource assessment of

the country.- These research institutes were mainly directed by

British administrators and scientists and supported increasingly

by the Western-educated Malaysians with training in hard sciences.

There were some contributions to natural history and the taxonomy

of biological and zoological phenomena. The scientific efforts of

individual scholars gained some local recognition with the establish-

ment of the Malayan Branch of the Royal Asiatic Society, and the

Malayan Nature Society. They aimed at providing a scholastic forum

for British, foreign, and a minimum number of local scholars. Under

these circumstances it can be construed that science in colonial

Malaysia did not become a major public instrument for the develop-

ment of the economic and social sectors of the country outside those

of direct interest to the British colonial government. While there
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was a small native Malaysian scientific community, it consisted pri-

marily of teachers in the university and colleges and in the

government-sponsored research institutions and survey organizations.

In the ensuing years of colonial rule, these local scien-

tific centers remained part of the larger colonial structure. Many

of the senior scientists in the academic institutions and research

institutes were recruited in Great Britain. Native scientists were

regarded as less qualified to hold top scientific positions. They

occupied subordinate roles in the occupational hierarchy, and

therefore had little opportunity to exercise personal ability and to

conduct independent research. As a result, what transpired in

colonial Malaysia was the birth of a small group of local scien-

tists whose orientations were toward the established scientific

culture of Europe, but who could not share in the formal scientific

network of that culture. Consequently, native scientists could not

create great centers of scientific research in and on their coun-

try. They were more or less isolated from the world forum of

scientific societies in other parts of the world.

Under colonialism these local Malaysian scientists and

intellectuals were handicapped in their roles by the colonial sys-

tem. However, some did join several political movements to fight

for the country's independence from the British. With the attain-

ment of independence,they were the first generation to sponsor

changes in the social, political, economic and technological sectors

and the post-independence modernization and development of the

country.
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Post-Independence Era: Change, Conflict

and Vision of Progress

The Establishment of a New Nation

State, a New Society and a New

Patterninggof-Cross-Cultural

Relationships

One of the crucial global events of the mid-twentieth cen-

tury was the emergence of political independence of the majority of

peoples in Asia, Africa and Latin America who in the nineteenth cen-

tury had been brought under colonial rule. In this changeover, most

of the world's inhabitants began to experience changes in their

shared status, identity, hopes and dreams. Optimistic about the

prospects for the near future of their peoples, these newly inde-

pendent nations formed new organizations and programs and introduced

the "know-how" and technology of the advanced industrial countries

for their societal growth and change. A cardinal conviction of this

period was that both political and economic development would assure

a sound foundation for building a new society, culture and country,

as well as a dignified level of living for the poor.

In thecase of Malaysia, the withdrawal of British colonial

rule occurred in 1957. Malaysia became independent and achieved a

new status as a nation state, and its inhabitants assumed a new

national identity. The new Malaysian society is now committed to

development and change, in the sense of creating a future different

from the past and one which continuously generates new values and

cultures. In the process, the people have been collectively

mobilized. They are, at least in principle, participants in the

building of a new Malaysian society and culture. The new national
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leadership included a strong commitment to the modernization of

traditional cultures, economic development, pervasive technological

innovations, and the planning of varied programs to make for rapid

changes in every sector of society. To fulfill these asoirations

five successive five-year plans (1956-60: 1961-65: 1966-70: 1971-

75; 1976-80) for national development have been formulated. New

social structures have been formed around a complex of modernizing

and develooment organizations.

These newly created development organizations included the

establishment of many more institutions of higher education, to pro-

vide the institutional base for scientific, professional and high-

level technical manpower training. Since independence there has

been established a series of agricultural institutions aimed at

serving the peasantry by providing extension, credit, marketing and

research services.6 To restructure society and to eradicate pov-

erty, the new national government's strategy has been to set up

public enterprises.7

With the attainment of political independence in the midst

of an interdependent world community, a major new thrust for Malaysia

has been to construct new patterns of cross-cultural relationships

 

6These institutions are: Federal Agricultural Marketing

Authority, Farmer's Organization Authority, National Padi and Rice

Authority, Agricultural Bank, Federal Land Development Authority,

etc.

7These public enterprises are: Federal Industrial Devel-

0pment Authority, Malaysian Industrial Development Finance Berhad,

Majlis Amanah Rakyat, Urban Development Authority, etc.
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with both affluent and less affluent societies. The bilateral

bonds which had circumscribed outside cultural contact to primarily

Great Britain during the colonial period have been expanded in the

post-colonial era to include multilateral contacts with all of the

other developed countries (United States, Soviet Russia, Australia

and New Zealand, Canada, France, Germany and Japan) and many of the

less developed countries on every continent. These newer bonds are

endowed with an extra degree of prestige and pride for the new

nation by virtue of their representing to Malaysia's independence a

symbol of their autonomy. The country, in principle, is free to

participate in any form of cross-cultural relationsip. The co-equal

norms of interaction and social relationships among the members of

these different societies in direct contact and the fostering of

mutual understanding between these independent but interdependent

countries have been held forth as cultural values.

This enlarged scope of cross-cultural contacts accompanied

by the exchange of visits among national leaders and other person-

ages, the signing of treaties, the incorporation of foreign techni-

cal assistance endeavors, and the flow of Malaysian students and

professionals to foreign countries in pursuit of knowledge have

played highly visible and, sometimes, even decisive roles in the

development of local capabilities and the modernizing of society.

New linguistic codes have evolved to handle the delicate and sensi-

tive aspects of inter-country relations and interpersonal encounters.

Special organizations and programs have been formed around the
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technical, economic and, in some cases, military help given by the

developed nations and international agencies to Malaysia.

These new patterns of cross—cultural transactions come

about both through encouraging informal exchanges and by building

formal networks through a diversity of instruments (bilateral,

multilateral, regionally or internationally organized and private

and public foundations). This period of growing cross-cultural

transactions began on a major scale in the decade of the 19605 and

has continued to expand in the 19705. The field of education is a

prime example.

Malaysia and her neighboring countries (Thailand, Singapore,

Indonesia, and The Philippines) have organized a new regional group-

ing called the Association of Southeast Asian Nations (ASEAN).

The Ad Hoc Committee on Science and Technology of this organization

has organized projects in regional cooperation in education.8 Par-

ticipation by member states through their leaders, scientists and

professionals in these projects provides opportunities and efforts

for the discovery of new knowledge and for mutual exchange of knowl-

edge, experiences and techniques among themselves that can con-

tribute to the growth and progress of each member state and society.

These new networks create new roles for the professionals,

 

8Among ASEAN projects, five stand out prominently, namely,

the Regional Centre for Research Training and Post-Graduate Studies

in Tropical Biology (BIOTROP) in Indonesia; The Central Co-ordinating

Board of Tropical Medicine (TROMED) in Thailand; The Regional Centre

for Education in Science and Mathematics (RECSAM) in Malaysia; The

Regional Centre for Graduate Study and Research in Agriculture

(SEARCA) in The Philippines; and The Regional English Language

Centre (RELC) in Singapore.
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scientists and technocrats, and perhaps new cultural identity, in

their functions as mediators of knowledge.

The Combininggof Cultures:

Conflict and Congruence

British colonialism had created the structure of a plural

society in Malaysia. There are indeed several ethnic strains in the

population. Multi-racial and multi-cultural, the nation is readily

divisible into four primary sub-cultures: the Malay, the Chinese,

the Indian and the European. Of the four main sub-cultures, the

Malay has the greatest degree of linguistic homogeneity. Except in

the new states of Sabah and Sarawak, most people classified eth-

nically as Malays communicate and interact easily with each other,

at least orally. The Chinese may be somatically homogeneous, but

linguistically they are the most heterogeneous group: at least ten

languages are represented, of which Mandarin (the medium of instruc-

tion in local Chinese schools) is one of the least common despite

its great prestige as the national language of the Chinese. The

Indians from the sub-continent plus Sri Lanka are linguistically

divided into several different language groupings. They are further

segmentalized by regional, religious and social class. Tamil, a

Dravidian language, is, however, the most common native language

among the Indian community in Malaysia. The European sub-culture

includes not only recent arrivals from the West but also native

Malaysian groups, such as the Eurasians and many others, e.g.,

Americans, Australians, and British, whose native language is

English (NOSS. 1967: 142-43).
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While there is a common institutional framework in the form

of national government and state governments, large segments of the

society obviously do not share the basic socio-cultural heritage

under which the society is organized. These multi-cultural ethnic

groups may accept the government in existence as the only one which

they have now, but they do not consistently view it as the only pos-

sible arrangement or as attuned to their specific legacy. The

people are separated from the major thrust of the society's insti-

tutions by historical circumstances, by linguistic differences, by

religious orientations, by social affinities, by political alle-

giances, by social class and by economic specializations. The

presence of such a complex combination of cultures, and the ramifi-

cations of this superimposed segmentation have pervaded politics,

economics, administration and education, thereby creating continu-

ing tensions and conflicts of the first order in inter-ethnic

relationships.

Almost any measure of socioeconomic status, whether educa-

tion, occupation or income, reveals significant differences among

the ethnic communities of Malaysia (Arles, 1971). Chinese and

Indians have higher average levels of education and income than

Malays. Too, a higher proportion of the employed population of

Chinese and Indians is engaged in managerial, advanced technical,

commercial, professional and other occupations of higher status

(Hirschman, 1975: 19). Hence, the pOpular stereotype linking

ethnic membership with class and occupation has become a dominant

imagery in the minds of most Malaysians. It is often argued that
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the Malay community is the major political group in Malaysia, while

the Chinese dominate the private sector. The Indians are dominant

in the plantation industry.

Further reinforcing the cultural cleavages in the country

has been the configuration of political parties. Following politi-

cal independence and anticipating the extension of new governing

powers, a number of political parties emerged, all tied in with

9 The emergence of these political partiesethnic alignment.

expresses and perpetuates ethnic division and thereby challenges

the conduct of a stable government in the setting of priorities for

the social and economic development of the total society.

To mute the perils of ethno-cultural and political con-

flict, the Alliance Government involving the cooperation of three

major ethnic groups and related political parties (UMNO, MCA, MIC)

constitutes what Lijphart (1968) calls the "Consociational Democ-

racy" model of governance, which is largely committed to system

10
maintenance. Despite the many sources of political tension in

 

9Some of the major political parties that were formed

include: for the Malays, the United Malays National Organization

(UMNO), and the Pan-Malayan Islamic Party (PAS); for the Chinese,

the Malayan Chinese Association (MCA), the Democratic Action Party

(DAP); and the Gerakan Raayat Malaysia (GRM); for the Indians, the

Malayan Indian Congress (MIC), and other smaller political parties.

10System maintenance approach requires that the cultural

group elites of the varying governing party, i.e., the Alliance

government, (1) understand "the perils of political fragmentation,"

(2) be committed to the maintenance of the system through collabora-

tive decision-making practices, and (3) be able to transcend the

system's cleavages in doing so. This occurs when the elites have

the ability to accommodate the diver ent interests and demands of

the subcultures (Lijphart, 1969: 216)
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Malaysia which precipitated a major racial riot in 1969, there is a

clear commitment of elites and intellectuals alike to the princi-

ples of inter-ethnic, economic and political cooperation. All three

of the ethnic groups are represented in the national government's

cabinet. Given the complexity of governing this segmentalized

society, members of each ethnic group have actively or passively

given considerable leeway to their leaders for the establishment of

multi-ethnic cabinets and for the contrivance of public policies.

However, what is more important to understand with regard

to the modernization of Malaysian society that cuts across ethnic

lines in this present period is the growth of a modern culture.

According to Shils, this culture

involves an appreciation of the validity of science and of

a rational, nonmagical approach to the problems of indi-

vidual life and to social organizations; it involves

knowledge of some of the main works of modern culture in

science, literature, history and a continuous contact with

some stream of modern culture (Shils, 1972: 376).

Higher Malaysian civil servants, members of the old aris-

tocracy, politicians, university teachers, scientists, engineers,

lawyers, physicians, businessmen, journalists and armed forces per-

sonnel are among the major participants in the modern culture. They

are playing a vital role in the implantation of the seeds of

modernity in the society and are occupying central positions of

influence in society, in the higher civil service, in the law

courts, in the leadership of political parties, in the universities,

in the research institutions, in the mass media, in the armed

forces, in the private sector and in other important development

organizations in the country.
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In the process of relating their respective ethnic groups 0?

segments thereof to each other within the national society and

with those outside the national society, these persons oftentimes

assume the role of "cultural brokers." They commonly are involved

in nation-building, in the diffusion of a national culture to the

(countryside, and in the practical politics of accommodating to the

demands of local interest groups for their claimed share of the new

opportunities and resources related to science and technology. In

other words, they are "men-in-the-middle" of intersecting societies,

with occupations or professions that are part of the modernizing,

developing, nation-building institutions. Their life style and

social relationships, their self-identification are modern; they have

little traces of their traditional culture in their public outlook

and role. Apart from this modern culture there is the presence of

a traditional religious-philosophical culture. The carriers of this

traditional culture include the priests, monks, practitioners of

indigenous or folk medicine, religious gurus, and old aristocratic

elites. They scarcely respond in any way to the norms of modern and

Western cultures. The coexistence of these two modern and tradi-

tional cultures, as well as the presence of varied Sub-cultures in

Malaysian society, has indeed resulted in complex internal differ-

entiation and combination of groupings and poses difficulties in

regard to social and economic development of the country as a

coherent whole.
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The Creation of Universities:

Institutions for Training

Scientific and Technical

Manpower

The national leaders of Malaysia are determined to create a

modern government, economy and society without further delay. They

articulate an urgent need and evince in their behavior an eager

desire to make a gigantic leap across time, to bypass slower and

more "common" processes of economic and technological growth by

placing science at the service of the political economy in order to

develop an intermediate technology--a system of improved agricul-

ture, of industrial expansion, of health and sanitation and of edu-

cation and training. More generally, they aspire to foster the

social and intellectual bases of a vigorous modern economy and

society by political means. Hence, a strong national capability for

creating modern knowledge in science and using science-based tech-

nology is considered a vital element in accelerating the socio-

economic progress of the country. To produce the leaders in sci-

ence who can fill the country's high-level manpower needs,

institutions of higher education have been created to train within

the country, scientists, technocrats, administrators and profession-

als. This new aspiration is, in fact, one of the main objectives

(Jf the national development planning, in which the functions of

fligher education are clearly highlighted.

The four major objectives of education and training set

fOrth in the Second Malaysia Plan, 1971-75, are:

a. Consolidation of the educational system to pro-

mote national integration and unity;
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b. Orientation and expansion of education and train-

ing programs towards meeting the manpower needs

of the country;

c. Improvement of the quality of education for the

building of a progressive society oriented

towards modern science and technolOQY; and

d. Improvement of the research, planning and imple-

mentation capability to meet the above objectives.

Thus, apart from the overriding socio-political concern for

the promotion of national integration and unity, the production of

trained manpower in the fields of science and technology is con-

sidered the primary objective of education for the country. To

meet the need for scientific and technical manpower, the first Uni-

versity of Malaya at Singapore was established in 1949, providing

courses in medicine, arts and science. As the country progressed,

moves to open a new branch of the university in Kuala Lumpur were

initiated in 1957. Although the Federation of Malaya (Peninsular

Malaysia) became independent in 1957, the University of Malaya con-

tinued to exist as a single university with two divisions, one each

in Singapore and Malaya, until 1962. Moves to establish two separate

national universities in the two territories were started in 1960 and

legislation to this effect was accepted by the two countries in 1961.

The evolution of the University of Malaya, Kuala Lumpur, has been

one of rapid development. In 1959, there were 323 students, but in

the academic year beginning in 1974, the total enrollment had

increased by more than 25-fold to 8,330 (Kee Poo Kong, 1976: 6).

Today, the University is in a period of consolidation and the maxi-

mum student enrollment will be maintained at about 8,300. The
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University offers degree courses in Arts, Dentistry, Economics and

Administration, Engineering, Law, Medicine, Science and Chemical

Technology. Any further development will take the form of vertical

expansion in the direction of post-graduate studies and advanced

research.

However, the interplay of economic, cultural, and social as

well as political factors in the post-independent period has

resulted in the proliferation of institutions of higher education.

The upsurge in higher educational opportunities has been guided, in

part, by the government's "Report of the Higher Education Planning

Committee," published in 1967. This five-year investigation

reviewed the arrangements in Peninsular Malaysia for higher educa-

tion and made recommendations for the deve10pment and improvement in

the light of the foreseeable future and financial resources of the

country.

The first university to be established after the publication

of this report was Penang's University of Science, Malaysia (Univer-

siti Sains Malaysia), originally named the University of Penang,

in June, 1969. -The primary focus of this institution is a curricu—

lum of study in the basic and applied sciences (biological, chemi-

cal, physical and mathematical) with some concentration in

Comparative Social Sciences, Cultural and Community Studies and

Education. A year later, in 1970, another university was established

in Kuala Lumpur, known as the National University of Malaysia (Uni-

versiti Kebangsaan Malaysia). It incorporated the Muslim College

which was the earliest institution of higher Islamic education in
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Malaysia. In contrast to the other universities which employ

English, it uses Bahasa Malaysia as the medium of instruction. At

present it offers courses in Islamic Studies, Humanities and Social

Sciences, Economics and Commerce, Science and Medicine. The

National University will be moving to its new and permanent campus

in Bangi, some 20 miles from the federal capital, by 1980.

In 1971, the University of Agriculture of Malaysia (Univer-

siti Pertanian Malaysia) at Kuala Lumpur became the third university

to be established within a short period of three years. It started

offering degree courses as a result of the amalgamation of the Col-

lege of Agriculture at Serdang with the Faculty of Agriculture of

the University of Malaya. The University of Agriculture offers

degree courses in Agriculture, Forestry, Veterinary Medicine and

Animal Science as well as Resource Economics and Agra-Business with

courses in Agriculture, Home Economics and Basic Science given at

diploma level. Finally, in 1972, the University of Technology in

Kuala Lumpur (originally named Technical College) was established.

This university offers both three-year and five-year courses lead-

ing to a college diploma or degree in, among other things, Architec-

ture, Civil, Electrical and Mechanical Engineering, Petroleum

Engineering, Surveying and Town and Country Planning.

The establishment of these universities within a brief span

of time have suddenly expanded the range of opportunities to many

Malaysians, particularly the less privileged segments of the popu-

lation. There has been a doubling in student enrollment in the five



academic institutions within the five-year period 1970-74 (see

Table 8).

TABLE 8.--Full-Time Studept Enrollment at Five Malaysian Universi-

ties, 1970-74.

 

 

 

Year

Institution

1970 1971 1972 1973 1974

Total enrollment at all
levels 8,208 10,566 13,183 14,575 16,064

University of Malaya 7,777 8,545 8,748 8,519 8,330

University of Science 262 670 1,122 1,483 1,794

National University 169 532 996 1,486 1,977

University of Agriculture -- 819 1,091 1,589 2,214

University of Technology -- -- 1,226 1,494 1,749

Percentage of increase __ 28.7 60.6 77.6 95.7

in enrollment

 

For example, in 1970, the total enrollment of the five universities

was 8,208 students. In contrast, in 1974 the enrollment was

increased to 16,064 students, making an increase of 95.7 percent.

In addition to domestic student increments, the number of

Malaysian students going abroad has increased since independence.

There were an estimated 19,962 Malaysian students-~sponsored and

private--undertaking a variety of courses in science, technology,

social sciences, humanities, and law in foreign institutions in

 

11
Figures provided by Administration, University of Malaya,

University of Science, The National University of Malaysia. Univer-

sity of Agriculture and University of Technology.



76

1971-73.‘2 This increase is in part a result of the great increase

in opportunity for educated Malaysians in governmental and para-

governmental agencies; it is also a result of the increased number

of scholarships and grants by Malaysian and foreign governments,

universities and related institutions. In the past, those sent

abroad for higher studies came primarily from or were sponsored by

the richer section of the Malaysian population, namely, civil ser-

vants, businessmen, and landowners who believed in the superiorityas

well as in the social and economic advantages of foreign, particu-

larly British, education. This group still exists and contributes

to the flow of students, but it has been very far surpassed by the

children of persons of middle and lower-middle class status.

Of the total students enrolled in home and foreign universi-

ties in l973--34,537--it was found that more than half (57.8 per-

cent)were studying in institutions abroad and 42.2 percent in home-

based universities. This reflects the trend that more Malaysian

students are found studying abroad for their professional education

and training than in their home country. It is, therefore, evident

that the contributions of Malaysians educated in the West seemingly

are more important to the making of modern Malaysia. Their leader-

ship in p01itica1 as well as in social,administrative, and scien-

tific and technical spheres are important and have been well

established.

‘~

12Mid-Term Review of the Second Malaysia Plan 1971-75, 1973,

P- 199.
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Briefly reviewd, then, insofar as it is a proper role of a

university to serve society in a direct and immediate manner--to act

as an instrument of change--the Malaysian university is far better

equipped to perform this role in the '705 than it has been in the

past. And there is little doubt that it undertakes to spread knowl-

edge through courses and seminars, and also to make known, through

publications, the scientific and intellectual achievements of its

members; and the most significant works of both Malaysian and

world-wide culture. Lastly, it undertakes to stimulate and encour-

age activities which will help, in any degree, the social advance-

ment of the country.

Malaysian Perspective on Science and

Society in Relation to Moderniza-

tion, Development and Progress

Beginning with independence, Malaysia continues to experi-

ence dramatic changes. The overriding objective of the national

policy is the promotion of national unity through the two-pronged

strategy of (a) eradicating poverty by raising income levels and

increasing employment opportunities for all Malaysians, irrespec-

tive of race; and (b) accelerating the process of restructuring

Malaysian society to correct economic imbalance, so as to reduce

and eventually eliminate the identification of race with economic

function.

In the light of this development strategy, Malaysia now

envisages science and technology at large, as instruments for the

transformation of society. There is general recognition that social,
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economic and human deve10pment require many persons to have a sci-

entific and professional education and training. Thus, in 1971-

75, an estimated Malaysian 733.10 million dollars was allocated for

public development and expenditure for education and training. This

was approximately 7.8 percent of the total development expenditure

for this period. And further, of this total, 111.60 million dol-

lars (15.2 percent) was designed for higher education at the level

of the universities.

This suggests, then, that in the post-independence period,

higher education--scientific, technical, professional and human-

istic--were all elevated, although not uniformly. In this period

disciplines such as life-medical, life-general, law and economics

which had been esteemed became more esteemed; fields which had been

taken lightly such as physical sciences, engineering, agricultural

sciences and branches of social sciences--sociology, psychology,

political science, anthropology, communication arts and commerce--

are now treated more seriously.

Besides, extensive research activities have also been devel-

oped in different research centers--the universities, research

12
institutes, and the specialized units in the various ministries

of the government. It is conceivable that these scientific activi-

ties will further generate the development of science in Malaysia.

‘

12The following represent some of the main research insti-

tutes in Malaysia: the Rubber Research Institute (RRI), Malaysian

Agricultural Research Development Institute (MARDI), Institute of

Medical Research (IMR), Standard and Industrial Research Institute

'Halaysia (SIRIM), Forestry Research Institute (FRI), and Tun Ismail

lXtomic Research Center (TIARC).
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There are now many new roles for scientists and intellectu-

als in the country which had been less visible before independence.

Demands for professional and intellectual services are increasing

rapidly in Malaysia. However, in addition to the modernizing func-

tions performed by these professionals in their work-roles, there

are publishing firms, public library services, television, and daily

and periodical press which have been established to disseminate

knowledge and information in the larger society.

Thus, recognizing the values for an integrated approach to

the planning and development of Malaysian society and its culture

and of the input of science and technology, a new National Council

for scientific Research and Development (NCSRD) was established in

1975. With the creation of this council, it is expected that a

comprehensive and coherent science policy for modernization and

development in the country will be formulated.

Given this social heritage and recent mode of deve10pment in

Malaysia, the question of this study then turns to the characteris-

tics of the Malaysian academic scientific community and their pro-

fessional activities at this point in time.



CHAPTER III

THE SOCIAL ORGANIZATION OF RESEARCH ACTIVITIES

Scientific research in Malaysia is at present carried out

largely in public institutions like the universities, government-

sponsored (but semi-autonomous) research institutes, as well as in

some government departments. However, approximately 85 percent of

scientists engaged in research are to be found in the institutions

of higher learning. The community of practicing scientists is,

indeed, a small one, totaling 13,768 persons in 1973, especially when

viewed in relation to the population of the country. This chapter

describes for our sample their research activities and the related

factors affecting their activities. The specific emphases will be

on: (1) Scientists' involvement and their choice of research prob-

lems for research. Issues related to time spent in research, fac-

tors influencing choice of research problems, types of research in

which scientists are engaged in, basic vis-a-vis applied, and

sources of funding for research will be analyzed. (2) Scientists'

accessibility to facilities for conducting research, particularly

in the physical and social domain. (3) Scientists' specific

research projects, their involvement in individual or collaborative

research activities. (4) Incidence of scientists' research produc-

tivity and the publication outlets of their research work--domestic

and foreign.

80
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Structure of Involvement and Choice

of Research Problem
 

Time Spent in Research

All Malaysian universities expect their scientists will con-

tribute to knowledge and the advancement of science. They, there-

fore, take steps to ensure that the teaching and other academic

responsibilities will not be such as to leave faculty with insuffi-

cient time to follow their own lines of investigation. Our purpose

here is to examine in reality how much time is apportioned by sci-

entists to research hitheir total endeavors and their own percep-

tions as to whether or not sufficient time is available to them to

participate actively in research.

Our sample scientists were asked the extent to which time

is important and available to them to do research. While 88 percent

report that time is an important dimension in their capacity to do

research, only 29 percent consider that enough time is actually

available to them to carry out their plans for research. Those who

feel they are not hampered by time restrictions are predominantly

in life-general and social sciences. In contrast, 59 percent indi-

cate that they seldom have sufficient time to participate actively

in research. They are mainly in physical sciences, engineering,

life-agriculture and life-medical sciences. Thus it is evident that

nearly nine out of ten scientists note the importance of having ade-

quate time for research but scarcity of time is a major constraint

which limits their effective role as researchers. Apparently, this

lack of time is caused by their involvement in teaching,
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administration, committee service and, in the case of medical sci-

entists, clinical duties and the treatment of patients. For

example, one out of two scientists in the sample is heavily

involved in administrative duties either as chairman of department,

dean or deputy dean of faculties, master of residential colleges, or

other administrative functions.

Table 9 shows the distribution of scientists by their admin-

istrative'functions.

TABLE 9.--Distribution of Scientists by Administrative Functions.

 

 

Administrative Function Number %

Total 80 100.0

Non-administrator 40 50.0

Deputy vice-chancellor l 1.2

Dean of faculty 10 12.5

Deputy dean of faculty 5 6.3

Chairman of department 20 25.0

Master of residential college 2 2.5

Editor of journal 2 2.5

 

A majority of these scientists-administrators are senior

faculty in their institutions and eminent scholars in their own

fields. A large proportion, particularly those in the primate uni-

versity, are in the middle years of their careers--with respect to

age, previous research experiences and length of time in the
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organization. They have reached senior academic positions with the

rank of professor or associate professor. They are expected to

provide leadership in the scientific community. This entails super-

vision of subordinates and students. However, since they are

heavily involved in full-time routine administrative work, in plan-

ning and decision-making, they have less time to fulfill their

potentialities as creators of knowledge. They may become competent

administrators but certainly this will be at the expense of reduc-

ing the ability to remain active producers of knowledge. There is

not much choice for scientists. The overall university research

system is relatively weak, since the major organizational structure

puts emphasis on teaching of undergraduates and not on research-

oriented graduate studies. Moreover, research positions as a

system of vertical mobility have not been created independent of

administrative positions in the university system. Therefore, any

form of upward social mobility that scientists can aspire to is pri-

marily academic administrative positions. Moreover, in practice,

for academic promotion, oftentimes professional competency and high

productivity in research are considered less important than such

factors as seniority, community services, academic degree and, in

some cases, ethnic background.

Under these circumstances, it is common for many scientists

to aspire for administrative positions that entail power, authority

and status. By holding these positions they will have social credi-

bility for establishing links within their own organization, and

with scientific and professional communities in the country as well
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as abroad. Indeed, these positions enhance their opportunities for

building links with policymakers and senior science administrators

in government agencies, business, local communities and private

foundations in the country and with comparable foreigners abroad.

These academic administrative positions limit the scientists' poten-

tialities of becoming productive researchers and creators of knowl-

edge. But it provides them the identity as "experts" in the public

eye, thereby allowing them to function as network brokers for

obtaining support for the scientific activities of the members of

their group.

Scientists were asked to indicate the specific amount of

time they actually apportioned to research. Table 10 gives the

distribution of time devoted to research by major fields of science.

TABLE lO.--Major Area of Science by Time Apportioned to Research.

 

Time Apportioned to Research

 

Major Area 10%

 

of science TOta] or LESS 25% 50%

N % N % N % N %

Total 80 100.0 22 27.5 46 57.5 12 15.0

Physical 12 100.0 4 33.3 6 50.0 2 16.7

Engineering 13 100.0 4 30.8 7 53.8 2 15.4

Life-Gen. 14 100.0 0 0.0 10 71.4 4 28.6

Life-Agr. 13 100.0 4 30.8 6 46.2 3 23.1

Life-Med. 13 100.0 6 46.2 6 46.2 1 7.7

Soc. Sci. 15 100.0 4 26.7 11 73.3 0 0.0
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Approximately 85 percent spend a quarter or less of their

time on research. The majority of them spend most of their time on

teaching and on other non-research activities. The one exception

consists of the 15 percent who divide their time equally between

research and teaching or other activities. Among these, two are

in the physical sciences, two in engineering, four in life-general,

two in life-agriculture and one in life-medical. Generally, there

are not remarkable differences among scientists with regard to the

total time apportioned to research. However, if we take the time

apportioned between 25 percent and 50 percent to research as an

arbitrary indication of active participation in research, then

clearly persons in life-general seem to be the most active of all

the scientists. All of them either spend a quarter or more of

their time on research. They are the least involved in administra-

tion; of the total 14.1ife-genera1 scientists, only two (14.3

percent) are administrators and both are chairmen of departments.

Therefore, besides teaching, they have ample opportunities and time

to pursue their own research. A large proportion of scientists

in all the other disciplines-~physical, engineering, agriculture,

medical and social sciences--are heavily involved in administrative

duties and, therefore, have less time for research. Accordingly,

the least amount of time apportioned to research is by medical

scientists. Six out of 13 (46.2 percent) in the sample spend 10

percent or less, and another six (46.2 percent) spend a quarter of

their time on research. Only one medical scientist was found to
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spend half of his time on scientific research. Besides teaching and

administrative duties, they often have clinical duties.

In sum, work of scientists in the academic institutions

is confined largely to teaching and administrative duties. The

organizational structure supports this arrangement. Some scientists

carry routine administrative responsibilities, planning, decision-

making, recruiting, budgeting and, for the medical scientists,

clinical duties. Others find a heavy teaching burden--on the aver-

age, 15 to 20 hours a week--an obstacle to creative research. In

fact, for the majority of scientists the scarcity of time is a

true situation and not a kind of defense mechanism for scientists to

hide their lack of involvement in research, scholarly productivity

and intellectual vocation behind a respectable cloak. Obviously,

scientists are heavily engaged in instructing a major part of the

future intelligentsia and the professional, technological, mana-

gerial and teaching personnel who are essential for the implementa-

tion of the national development plan.

Consequently, given the present internal structure of the

university, with the principle of financing built around purely

didactic categories (the institution of professorial chair, straight

line curricula, emphases on the production of manpower), the balance

of teaching and research will remain heavily on teaching. Research

careers as opposed to teaching careers have yet to be created in

the university system.
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Factors Influencing Choice

of Research Problem

Besides time available, the scientists' involvement is

influenced by their choice of research problems. Autonomy and inde-

pendence are basic to the satsifactions they find in their research

work. However, they are not perceived ends in themselves; to the

individual they mean the opportunity to pursue his own interests

by his own methods. The question asked the scientists was: Do

scientists work on problems which they consider "their own"? Over-

all, nine out of ten persons (97 percent) work most of the time on

problems which they consider their own initiated choice. In con-

trast, only 3 percent work on problems that were recommended either

by private industry or international organizatiOns. Of these,

one, a physical scientist, is working on a problem suggested by a

private industry and two, one medical and one social scientist, are

working on problems that were proposed by international organiza-

tions. None is involved in any studies at the request of the

national government.

However, even though nearly all the scientists regard them-

selves as working on problems which they consider their own selec-

tions, in reality, there are more latent factors that influence

their current choice of specific research problems, and there are

great distinctions on this score among scientists. Table 11 shows

that of the total sample, seven out of ten persons (71.3 percent)

indicate that their current research projects are perceived as

important to government policymakers and to the future of the



T
A
B
L
E

l
l
.
-
F
a
c
t
o
r
s

P
e
r
c
e
i
v
e
d

I
n
f
l
u
e
n
c
i
n
g

S
c
i
e
n
t
i
s
t
s
'

C
h
o
i
c
e
o
f
R
e
s
e
a
r
c
h

P
r
o
b
l
e
m

b
y
M
a
j
o
r

A
r
e
a

o
f

S
c
i
e
n
c
e
.

 

F
a
c
t
o
r
s

I
n
f
l
u
e
n
c
i
n
g

C
h
o
i
c
e

o
f

R
e
s
e
a
r
c
h

P
r
o
b
l
e
m

M
a
j
o
r
A
r
e
a

o
f

S
c
i
e
n
c
e

 

T
o
t
a
l

P
h
y
s
i
c
a
l

E
n
g
i
n
.

L
i
f
e
-
G
e
n
.

L
i
f
e
-
A
g
r
.

L
i
f
e
-
M
e
d
.

S
o
c
.

S
c
i
.

 

N
%
a

 

N
%

%
N

%

 

N
%

N
%

N
%

 

T
o
t
a
l

C
o
n
t
i
n
u
a
t
i
o
n

o
f

p
r
o
b
l
e
m

s
t
a
r
t
e
d

i
n

g
r
a
d
.

s
c
h
o
o
l

P
r
o
b
l
e
m
m
o
d
i
f
i
e
d

t
o

s
u
i
t

l
o
c
a
l

c
o
n
d
i
t
i
o
n
s

R
e
c
o
m
m
e
n
d
e
d

b
y

M
a
l
a
y
s
i
a
n

s
e
n
i
o
r

s
c
i
e
n
t
i
s
t
s

R
e
c
o
m
m
e
n
d
e
d

b
y

p
r
i
v
a
t
e

i
n
d
u
s
t
r
y

D
i
r
e
c
t

c
o
n
c
e
r
n

t
o

p
o
l
i
c
y

m
a
k
e
r
s

a
n
d

i
m
p
o
r
t
a
n
t

t
o

f
u
t
u
r
e

o
f

c
o
u
n
t
r
y

E
m
b
a
r
k

o
n

n
e
w

l
i
n
e

o
f

r
e
s
e
a
r
c
h

A
v
a
i
l
a
b
i
l
i
t
y

o
f

f
u
n
d
s
,

f
a
c
i
l
i
t
i
e
s

f
o
r

s
p
e
c
i
f
i
c

s
t
u
d
i
e
s

8
0

1
0
0
.
0

3
1

1
7

5
7

2
4

1
7

3
8
.
8

2
1
.
3

6
.
3

1
.
3

7
1
.
3

3
0
.
0

2
1
.
3

1
2 6

1
0
0
.
0

5
0
.
0

1
6
.
7

0
.
0

8
.
3

5
8
.
3

4
1
.
7

3
3
.
3

1
3

1
0
0
.
0

6
9
.
2

2
3
.
1

1
5
.
4

0
.
0

3
8
.
5

3
0
.
8

1
5
.
4

1
4

1
0
0
.
0

5

1
0

3
5
.
7

2
1
.
4

7
.
1

0
.
0

7
1
.
4

3
5
.
7

2
1
.
4

1
3

1
0
0
.
0

4 3

1
3 3

3
0
.
8

2
3
.
1

7
.
7

0
.
0

1
0
0
.
0

2
3
.
1

1
5
.
4

1
3

1
0

0
0
.
0

1
5
.
4

0
.
0

0
.
0

0
.
0

7
6
.
9

3
0
.
8

2
3
.
1

1
5

1
2

1
0
0
.
0

3
3
.
3

4
0
.
0

6
.
7

0
.
0

8
0
.
0

2
0
.
0

2
0
.
0

R
e
c
o
m
m
e
n
d
e
d

b
y

f
o
r
e
i
g
n

a
n
d

6

i
n
t
e
r
n
a
t
i
o
n
a
l

o
r
g
a
n
i
z
a
t
i
o
n

7
'
5

0
0
.
0

0
0
.
0

O
0
.
0

0
0
.
0

2
1
5
.
4

4
2
6
.
7

 

a
D
o
e
s

n
o
t

a
d
d

t
o

1
0
0
.
0

p
e
r
c
e
n
t

b
e
c
a
u
s
e

s
a
m
p
l
e

o
f

s
c
i
e
n
t
i
s
t
s

c
h
o
s
e

m
o
r
e

t
h
a
n

o
n
e

f
a
c
t
o
r

i
n
f
l
u
-

e
n
c
i
n
g

t
h
e

c
h
o
i
c
e

o
f

r
e
s
e
a
r
c
h

p
r
o
b
l
e
m
.

88



89

country. Next, almost two-fifths (38.8 percent) report that their

present studies are a continuation of the same problems which they

started in graduate school overseas. There are some other inter-

esting sidelights. Less than a third (30 percent) have embarked<n1a

new line of research and less than a fourth (21.3 percent) have

modified their research interests in order to fit local conditions.

In addition, there are some others (21.3 percent) who are working on

projects because there were funds and facilities available to enable

them to carry out specific studies in which they have an interest

or are working on projects which had been recommended (whether or

not they were funded) by foreign and international organizations

(7.5 percent) or by senior Malaysian scientists (6.3 percent). Only

one scientist in the sample was found to be working on a problem

recommended by private industry. By scientific disciplines, among

those who perceived that their current studies are important to

government policymakers and to the future of the country, predominant

are life scientists--agricultural (100 percent), medical (76.9 per-

cent) and general (71.4 percent)--and social scientists (80 percent).

In contrast, the physical scientists (58.3 percent) and engineering

scientists (38.5 percent) are less certain that their current

research work is important to the government and the future of the

country.

The physical and engineering scientists are more likely

than others to continue working on the same scientific problems

which they started in graduate school overseas (50 percent and

69.2 percent, respectively). A partial explanation for this is that
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probably there are fewer sectors in the country to which to relate

their research activities. It may also be due to the fact that they

specialize in studies that are less development-oriented and, there-

fore, inversely receive little public recognition and support for

their work. If this is so, then, it is expected that they have

little choice but to continue working on old research problems.

However, some of them in these fields have modified their focus of

research and/or have embarked on new lines of research. For these

scientists, it is expected that their research work is of direct

concern to policymakers and other agencies. Forty percent of the

social scientists have modified their research to fit local condi-

tions, whereas none of the medical scientists and less than a fifth

of the other disciplinary areas have done 50.

Great variations, therefore, exist in the factors influenc-

ing the choice of research problems. Needless to say, one factor

remains dominant, that is, six out of ten (61.2 percent) are no

longer working on the same problems that they started in graduate

school abroad. They have begun to venture on new lines of research,

that they have initiated themselves or on the recommendation of

other people or agencies. Inasmuch as their researches are on new

lines and for at least one is self-consciously tied to policy ques-

tions on local situations, certainly it will have some impact on the

character of the scientific community in Malaysia and the larger

society in the country. The initiative taken by these scientists

to engage in studies on new problems suited to the circumstances in
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the country illustrates that the end product of their work can be

potentially useful to some segments of the society.

A significant relationship occurs between generations and

factors influencing choice of research problem. Scientists in the

first generation, those who have had their bachelors degree educa-

tion and training before 1957, are no longer working on problems

they started in graduate school. They have embarked on new lines of

research or they are now working on projects which are of direct

concern to policymakers and important for the future development of

the country. Given their senior positions in both the academic and

scientific hierarchy, they have adjusted their scientific activities

to the predominant concerns of a modernizing society.

More distinctive patterns exist between the second, third

and fourth generations of sample scientists, respectively, who com-

pleted their bachelors degree training after the country's indepen-

dence in 1957. A majority of persons in these generations have

continued working on problems that they started in graduate school.

‘This is roughly two out of three of the second generation (64.3

percent), and one out of three of the third and fourth generations

(38.3 percent and 36.4 percent, respectively).

Of those who work on studies which they perceive to be of

direct concern to government policymakers and important to the

society, predominant are scientists in the first, second and third

generations (87.5, 71.4. and 74.5 percent, respectively). Appar-

ently, the length of time since their return from their education

and training overseas has made it possible for them to settle down



92

in their professional activities and to relate their studies more

directly to the problems that concern the country. In addition, the

more eminent scientists-~one in the first, two in the second and

three in the third generations-~are working on problems that were

suggested to them by foreign and international organizations, i.e.,

Ford Foundation, World Health Organization and UNESCO. In contrast,

no member of the fourth generation has been approached yet by

foreign and international agencies to work on a specific problem.

Amofig those who have embarked on new lines of research, per-

centagewise there seems to be no great difference between genera-

tions. Nonetheless, despite these various factors which the scien-

tists feel influence their choice of research activities, generally

they are involved in two types of research, basic and applied.

Research Paradigm: Basic and Applied

The distinction between basic and applied research is a

matter of great complexity. It is not always possible to make a

clear-cut distinction. For the purpose of our study, the two

orientations can usually be separated with respect to our sample's

primary concern. Basic research is differentiated from applied

research'hithe sense that basic research is aimed at a fuller knowl-

edge or understanding of the subject matter of the study, rather

than a practical application thereof. In basic research, it is more

likely that scientists have no specific policy or programmatic-

related objectives but are free to follow their scientific curiosity

wherever it might take them. Whereas in applied the scientists are
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motivated by a desire for the outcome of the research to be useful

whether for profit or for humanitarian purposes, and whether or not

the results are actually used.

In the interview, our sample were asked about the types of

research that have played a great part and best described their own

research activities. Overall, more than half (58.8 percent) of them

reported that from their perspective, they perceived themselves as

engaged in applied-oriented rather than basic-oriented research.

This holds true irrespective of their gender, ethnicity, generation,

level of education and university affiliation. Table 12 shows that

33 scientists (41.3 percent) label their research goals as basic-

oriented and 47 (58.7 percent) as applied-oriented.

TABLE 12.--Major Area of Science by Orientation to Research Goals.

 

Types of Research

 

 

 

Major Area .
of Science Total__ Basic App11ed

N % N % N %

Total 80 100.0 33 41.2 47 58.8

Physical 12 100.0 7 58.3 5 41.7

Engineering 13 100.0 5 38 5 8 61.5

Life-Gen. 14 100.0 8 57.1 6 42.9

Life-Agr. 13 100.0 3 23.1 10 76.9

Life-Med. 13 100.0 3 23.1 10 76.9

Soc. Sci. 15 100.0 7 46.7 8 53.3
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Approximately two-fifths (41.2 percent) of the scientists

view themselves as engaged in basic research. On further examina-

tion we find that in describing their work orientation as "basic"

often it is directly relevant for the development of knowledge in

the respective disciplines in Malaysia, but may be tangential or

fringe to the central thrust of a larger international science col-

lectivity. Such knowledge may indirectly be of international scien-

tific value eventually, but it is not part of the global major area

of interests. Examples of such work are those dealing with geneti-

cal and morphological investigation of Malaysian native livestock

and survey of blood and tissue parasites of "Orang Asli."

However, there are researches underway which may have greater

direct impact in the international circles than those studies men-

tioned above. These studies involve work in electron microscopy of

trophoblast and ovarian cancers, taxonomy of Malaysian fungi, natural

products chemistry, and interception studies in lowland forests in

Malaysia.

Roughly three-fifths (58.8 percent) of the sample are ori-

ented to applied research in which they envision their present work

as being of immediate use in Malaysia. Examples of such work are

those dealing with psychiatry, e.g., depressive illness, epidemic

hysteria; agriculture, e.g., genetic studies in cattle production;

biological, e.g., orchid physiology, genetics and enzymes of food,

plant genetic resources and conservation, parasite serologys eco-

nomics, e.g., labor utilization and public enterprises in Malaysia;

and sociology and anthropology. e.g., regional population mobility,
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administration and family planning services in Malaysia and folk

narratives.

The disciplinary groups that are now oriented to applied

research are primarily medical life scientists (76.9 percent), agri-

cultural life scientists (76.9 percent), and engineering scientists

(61.5 percent). They envision that science is meant to serve many

ends, of which the search for "absolute" truth and new knowledge is

important, but not the only objective. For most of them, they pre-

fer that the training, methods and factual knowledge gained by sci-

entists be directly related to areas of public needs. The applica-

tion of knowledge is for them as important as the creation and

gaining of new knowledge. The fields of medical, agricultural and

engineering research seem clearly to have greater relevancy to the

current deve10pment of society and are now effectively used in the

formulation and application of measures to upgrade the health, agri-

cultural and technological capability of the people and country.

This provides them with a strong motivation to select problems with

practical values and potential relevancies in mind. The social

scientists (53.3 percent), the general life scientists (42.9 per-

cent), and the physical scientists (41.7 percent) are moderately

involved in applied-oriented studies. Some scientists in these

fields are found to have less opportunity to relate to practical-

oriented studies; they lack sectors--organizations or professions--

that are ready to support or accept the product of their research

findings.
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Two-fifths (41.2 percent) of the sample are moderately oriented to

basic research. Of these the most committed are the physical sci-

entists (58.3 percent), the general life scientists (57.1 percent)

and the social scientists (46.7 percent). Our in-depth interview

suggests that some of them, particularly those in physical and gen-

eral life sciences, view their work as not having any foreseeable

technological or other applied consequences.' They believe that a

pure scientist must not be deflected from pursuing fields of study

by worrying about social consequences. They suggested that a

researcher cannot possibly anticipate the practical derivatives of

his work and, therefore, cannot be held responsible for the poten-

tial use to which his discoveries might be put. They strongly feel

that the search for new knowledge in their own specialized field is

important. In sum, a majority of scientists in physical and life-

general share the norms that encourage the open-ended exploration

of new ideas, which is incorporated in the concept of basic research.

One eminent physical scientist carefully summarized the argument:

I feel that as our society progresses scientifically, the

search for absolute truth and new knowledge in science is

important. The scientist should have freedom to choose

his own route to the solution of problems, and consis-

tently gain new knowledge. Otherwise, our science will

not be able to cope nor compete with those of the advanced

countries. Our society will remain backward in pure sci-

entific productivity. I do not bother about its practical

values, nor about prestige. What really matters is my own

scientific achievement and self-satisfaction.

The general assumption among scientists, therefore, is that

their spectrum of research interest ranges from "basic" at one end

to "applied" at the other. They recognize and value the ethos of
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autonomy in their scientific work, but at the same time are very

much aware of the external forces in society bearing down upon it.

While some are devoting themselves to pure basic research, even

they cannot totally disregard the cultural milieu of the larger

society in which they are necessarily involved through their rela-

tionship to the wider community. This has led some to concentrate

on applied research, too, which is also capable of developing new

ideas and principles of its own.

Sources of Funding for Research

We next examine the sources of funding for the specific

basic and applied studies scientists have been working on within

the last three years. The scientists were asked to identify their

recent research projects according to whether they thought of them

as being basic, applied, or mixed basic and applied. Table 13

shows this distribution and indicates the sources of funding.

Of the total 170 research projects in which our sample of

scientists have been involved in the last three years, they classify

56 projects (32.9 percent) as being basic-oriented, and 100 (58.8

percent) as applied-oriented, and 14 (8.3 percent) as a mixture of

both. Of these studies, three out of four (76 percent) are funded

by the scientists' own institutions and almost one out of four (24

percent) are financed by external domestic and foreign sources. The

national government, usually acting through the Ministry of Educa-

tion, allocates financial aid to each institution annually. Each

university in turn reallocates the money to different faculties and
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units for different purposes--staff salary, research and develop-

ment and so forth, without any form of direct intervention from the

government. Having financial support from his own institution

does not obligate the individual to submit his research results,

whether basic, applied, or a mixture, to any particular group

beyond the scientific community.

Of the one-fourth of the projects that are funded by exter-

nal sources, 5.3 percent are domestic and 18.8 percent are foreign.

Indeed, it is irony that of the external sources of support for

research by Malaysian academic scientists, a higher proportion

comes from foreign than domestic sources. And the fact that only

9 out of 138 projects are funded directly by external sources inside

the country obviously reflects the scarcity of support for funding

from sources outside the government-university system in the coun-

try. This reveals the limited participation on the part of profes-

sional groups and its agencies, business, local private industry

and other segments in the country in contributing to the growth

and use of the nation's academic-based scientific research capacity.

As indicated in the beginning of this chapter, scientific ressearch

in Malaysia is carried out primarily in public institutions and

approximately 85 percent of scientists actively engaged in research

are to be found in the universities. As a collectivity, in addition

to engaging in their own research, most of them indicate that they

are constantly in touch with recent deve10pments in the world-wide

scientific literature, and that they are excellent sources of

infbrmation on current developments in their own fields of
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specialization. Yet, overwhelmingly, their skills and knowledge

with respect to research are evidently seldom recognized in the

wider society. They are rarely approached by policymakers, adminis-

trators in any sector outside the academic world for any profes-

sional or technological advice, for conducting specific studies or

research that concern the people and country. We are not in a

position at this juncture to discuss the reasons why external

organizations rarely take the initiative in recognizing or inviting

the services of these academics since our study does not take us

into that domain.

Our analysis on the limited use of the talents of these

scientists by nearly all sectors outside the universities for con—

ducting research can be discussed only from the academic perspec-

tives. First, of significance is the fact that the university

system in Malaysia, because of its heritage, continues to be struc-

turally rigid and traditionally patterned in some ways. Current

university policies are focused largely on teaching. Universities

have not assumed an important function in the growing profession-

alization of occupational life, and in introducing research and

development as an aspect of business, industry, administration and

the institutional life of society. None of the universities studied

have established any kind of independent research centers or insti-

tutes that focus their activities primarily on research. Under

these circumstances, the university system in Malaysia remains an

influential system of higher education and its scientists engage in

modest research activities organized primarily for achieving
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delimited scholarly goals and purposes. Given the confines of this

situation, it will not yet become an effective system of research in

the country. Second, there is a lack of any formal linkage systems

between the academic institutions, the government, the government-

sponsored research institutes, business, and local private industry.

The few existing networks are loose in structure, created and main-

tained mainly by ad hoc individual efforts of individual scientists

and their counterparts. The general underdevelopment of linkage

systems has slowed down the establishment of viable communication,

collaboration and mutual confidence between the academics and those

outside the academic institutions inside the country. It has also

slowed down the creating of shared understanding and inhibited

seleCting prOblems, technical and financial support for research,

and in the transmission of research findings to prospective end

users.

Table 14 gives the distribution of the sources of foreign

funding for the 32 research projects of Malaysian scientists.

Of the 32 research projects, 14 are funded by different interna-

tional organizations, 2 are by a regional group (ASEAN), 6 are by

foreign private foundations, and 10 are by foreign governments.

The priorities of these foreign sources of funding are more heavily

inclined toward applied rather than basic studies. Our sample

reports that of the total 32 projects in which they are engaged,

only 9 are on "basic" problems, 21 are on "applied" and 2 are a

mixture of both. The process of allocation of fundings by the

respective foreign sources are influenced by a combination of
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TABLE l4.--Foreign Sources of Funding of Research Projects of

Scientists in the Last Three Years.

 

Number of

Source of Funding Research Projects

 

Total 32

International Organization

UNESCO

WHO (World Health Organization)

IAEA (International Atomic Energy Agency)

ECAP (Economic Commission for Asia and Pacific)

IFS (International Foundation for Science,

Sweden)

World Bank -
‘

—
‘
M
O
O
-
k
w

Regjonal Organization

ASEAN (Association of Southeast Asian Nations) 2

Foreign Private Foundation

Ford Foundation (USA)

China Medical Board (USA)

Alexander von Homboldt Foundation (West Germany) .
_
n
_
a
.
p

Foreign Countryis Government

Australia

Canada

Japan

United Kingdom

United States N
-
‘
N
h
—
i

 

motives--humanitarian, foreign-aid policies, developmental, which

usually imply, for the foreigners, support for applied research.

Table 15 provides the distribution of foreign sources of

funding for specific research projects of scientists by major area

of science. Among those who receive support for their research work

from foreign sources the dominant groups are social scientists

(40.6 percent) and life scientists, particularly those in general
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life sciences (25 percent), and medical sciences (18.8 percent).

Much of the research work carried out in these three areas consists

of projects which include studies on the status of Malaysian eco-

nomics in the '705, public finance and enterprises in Malaysia,

family planning and population control, bureaucracy and public

administration, resettlement of communities in flood-prone areas,

and vector and malaria control. In some, these externally funded

studies have major implications for the building of science and

for the larger society in Malaysia. In others, the studies merely

take the form of "information gathering" to accommodate the needs of

some foreign governments, groups or organizations that have a stake

and specific interests in the country. Thus, as far as foreign

sources of support for Malaysian scientists is concerned, greater

awareness and interest are manifested in the social and life sci-

ences, except agriculture, than in the physical and engineering

sciences.

These sources which come from different international orga-

nizations, private foundations and some advanced countries of the

world provide opportunities for Malaysian scientists to open up

fields of research which otherwise would not be accomplished. They

also help the scientists to build their transnational linkages with

scientists, groups, and organizations around the world. These

linkages contribute to the professional reputation of Malaysian sci-

entists and bring recognition for their work within international

scientific circles. More importantly, they create new patterns of
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relationships for the exchange of knowledge. The transnational net-

works of these scientists will be discussed in depth in Chapter V.

Accessibility to Facilities for Research
 

We now focus our analysis on scientists' accessibility to

facilities for research. It is axiomatic that the success or failure

of any research work done by most scientists directly relate to the

availability of facilities for research. These include the physical

dimension: adequate library facilities--textbooks, journals, bulle-

tins and technical reports--space and laboratory equipment, animals,

specimens, transportation and research funding. The personnel

dimension includes technical supporting staff, colleagues for

collaborative research and for sharing of ideas and information, and

superiors who are supportive of individuals' research work. Scien-

tists were asked whether they have adequate access to the aforemen-

tioned facilities for the conduct of their research activities. In

response, nine out of ten indicate that they do have a fairly ade-

quate supply of foreign books, journals, bulletins, documents, tech-

nical reports, etc., in their respective field of specialization but

report a scarcity of vernacular books, documents and local profes-

sional journals as sources of information both for research purposes

and for their teaching about research. In support of their state-

ments, Table 16 gives the distribution of the different types of

domestic and foreign journals found in both the primate and the

newer universities' libraries in the country which were covered

by this study.
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TABLE 16.--Distribution of the Different Types of Domestic and For-

eign Journals and Bulletins Located in Malaysian Uni-

versity Libraries by Major Area of Science.

 

Number of Journals and Bulletins

 

  

 

M ° . .
0233:1235: Total Domestic Fore1gn

N % N % N %

Total 6,553 100.0 36 0.6 6,517 99.4

Physical 939 100.0 1 0.1 938 99.9

Engineering 802 100.0 6 0.7 796 99.3

Life-Gen. 612 100.0 3a 0.5 609 99.5

Life-Agr. 590 100.0 10 1.7 580 98.3

Life-Med. 2.080 100.0 2 0.1 2,084 99.9

Soc. Sci. 1.524 100.0 14 0.9 1,510 99.1

 

6‘This includes two journals, The Malaysian Journal of Sci-

ence published by the University of Malaya, and Science MalEysiana

published by the National University of Malaysia. These two

journals not only cater to scientists in life-general but also those

in natural sciences. They are included here as a matter of conve-

nience.

The above data reveal that 99.4 percent of the journals in

all scientific disciplines located in the Malaysian universities

are imported from abroad. Only 36 (0.6 percent) of the journals

are domestic in origin. Of these, a high proportion are in social

and agricultural life sciences. Therefore, since both books and

journals are mainly imported from abroad, this gives us one measure

of the magnitude of the status of "dependency" of Malaysian scien-

tists upon foreign sources as media of references in their scien-

tific work. Since most Malaysian scientists have a reading
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knowledge of English, obviously they will have little difficulty

in consulting much of the world literature on scientific subjects.

There are a number of reasons that contribute to the lack of

locally published academic journals in the country. First, with the

exception of the primate university, the publishing units in the

newer universities are in the take-off stage. Therefore, publishing

the academic achievements of scholars in Malaysian journals,

monographs and mimeograph form is just beginning to develop. Sec-

ond, the members of the scientific community outside academic

institutions are generally less active readers of academic

scientific works. Consequently, the demand for scientific journals

in the larger society is not yet extensive. On the contrary, the

readers of academic journals are largely confined to the academic

scientific community. Third, most of the scientific societies in

the country are newly established and therefore have yet to publish

learned journals.

Having seen that scientists are not lacking in library

facilities, particularly foreign books, journals, bulletins and

so forth, we now proceed to examine the physical and social dimen-

sions of the facilities available to scientists for research.

Physical Dimension

The presence of adequate physical facilities--laboratory

equipment, specimens, animals--and financial resources are important

both as tangible and symbolic resources. Altogether they make for

enthusiasm, dedication and feeling of involvement in work among
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scientists as well as making possible the work itself. We asked

scientists about how important each of these tangible objects was,

and the extent to which eachis available to them. Table 17 lists

their responses to our question.

Approximately eight out of ten scientists consider equip-

ment, specimens and other laboratory materials important in their

work. The 21 percent who do not think so are social scientists in

most instances. Equipment, specimens and other facilities along

with books and journals are largely imported. Of those who con-

sider them important, three—fourths indicate that they are avail-

able, while one-fourth do not feel they have adequate supplies of

equipment, specimens and other physical facilities in their

research work.

Those who do not have the necessary equipment, specimens and

other materials to conduct their research are mainly engineering

scientists and, to a lesser extent, general life scientists. Our

interviews with some engineers reveal the reasons why they have

some difficulties with equipment, such as machinery and apparatus.

The most common response is that whatever the quality of equipment,

machinery and apparatus they now have, they are consistently rated

as less sophisticated and less adequate than they need for engaging

in the kinds of projects they want. As one electrical engineer

aptly summarized:

In my own field we do have bits and pieces of equipment,

machinery and apparatus. To me, these are moderately ade-

quate to cater to the needs of small groups of undergradu-

ates but certainly less adequate for graduate students.

With the present available equipment it is not possible

for me to work on major research in "system control."
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TABLE 17.--Distribution of Availability of Equipment, Specimens and

Other Laboratory Facilities for Research by Major Area

of Science.

 

Availability of Equipment and Other

Laboratory Facilities

 

 

 

Major Area Total
. Not Important Important

0f Sc1ence Sample Important Available Unavailable

N % N % N % N %

Total 80 100.0 17 21.2 49 61.3 14 17.5

Physical 12 100.0 2 16.7 9 75.0 1 8.3

Engineering 13 100.0 1 7.7 5 38.5 7 53.8

Life-Gen. 14 100.0 0 0.0 10 71.4 4 28.6

Life-Agr. 13 100.0 1 7.7 11 84.6 1 7.7

Life-Med. 13 100.0 2 16.7 10 76.9 1 7.7

Soc. Sci. 15 100.0 11 73.3 4 26.7 0 0.0

 

Others in the life-general sciences recall the frustrations of hav-

ing to wait for a long time, between six months to a year and some-

times more, for the arrival of equipment or specimens and other

materials ordered from abroad. They reflect that these upsetting

delays almost without exception have diminished their inner enthusi-

asm and lessened their capacity to fulfill projected research tar-

gets as well as affected their further work timetables. For

example, consider two cases in which researchers have to postpone

their projects because of the late arrival of specimens and equip-

ment needed for their experiments. First is the case of a life

scientist working on a project on poisoning. To proceed with the



110

experiment he needs to use specimens which have to be ordered from

abroad. It took approximately one year for the specimens to arrive.

Second is also a life scientist working on "vector and malaria con-

trol" who, on a number of occasions, has had to wait between six

months to one year for the arrival of equipment needed for her

research. In both cases, the research projects have been delayed

significantly.

In addition to equipment, specimens and other laboratory

facilities, we also asked scientists about the importance of and

the availability of research funds to them. As given in Table 18,we

find that two-thirds (67.5 percent) deem it important and have

adequate funding for research.

However, the relative lack of available funding for almost

two-thirds of the engineers can be explained by several factors.

Foremost is the fact that, as a group, they are solely dependent on

funding from their own institution. In the primate university, pri-

orities for allocation of research funding are always given to

faculty members who are working on research projects which can pro-

vide them data for writing theses for advanced degrees. Therefore,

scientists who are no longer involved in working for advanced

degrees, which is true of many engineers, get low priorities for

funding of research studies.

In the newer universities, priorities are given to develop-

ing curricula and the physical facilities of the institutions

(training of staff, building and supplying of equipment, apparatus

and specimens to the laboratories) rather than to the conduct of



111

TABLE 18.--Distribution of Availability of Funding for Research by

Major Area of Science.

 

Availability of Funding

 

 

 

Major Area Total
- Not Important Important

Of Sc1ence Sample Important Available Unavailable

N % N % N % N %

Total 80 100.0 2 2.5 54 67.5 24 30.0

Physical 12 100.0 1 8.3 9 75.0 2 16.7

Engineering 13 100.0 0 0.0 5 38.5 8 61.5

Life-Gen. 14 100.0 0 0.0 10 71.4 4 28.6

Life-Agr. 13 100.0 0 0.0 11 84.6 2 15.4

Life-Med. 13 100.0 0 0.0 10 76.9 3 23.1

Soc. Sci. 15 100.0 1 6.7 9 60.0 5 33.3

 

research. Thus, engineers in the primate and newer universities

have fewer opportunities for securing research funding from their

own institutions as well as from external sources.

Social Dimension

The availability and importance of technical supporting

staff, colleagues for collaboration, and superiors who are suppor-

tive of their work are presented in Tables 19, 20 and 21. In the

case of technical supporting staff, as shown in Table 19, eight out

of ten in the sample (82.5 percent) regard them as important for

their work and 60 percent of these say they are satisfactorily

available. This is especially true of scientists in life-medical,

life-general and engineering. Not as many social scientists feel
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TABLE l9.--Distribution of Availability of Technical Supporting

Staff for Research by Major Area of Science.

 

Availability of Technical Supporting

 

 

 

Staff

Major Area Total Not Im
. portant Important

0f Sc1ence Sample Important Available Unavailable

N % N % N % N %

Total 80 100.0 14 17.5 40 50.0 26 32.5

Physical 12 100.0 4 33.3 3 25.0 5 41.7

Engineering 13 100.0 1 7.7 7 53.8 5 38.5

Life-Gen. 14 100.0 2 14.3 8 57.1 4 28.6

Life-Agr. 13 100.0 0 0.0 8 61.5 5 38.5

Life-Med. 13 100.0 0 0.0 9 69.2 4 30.8

Soc. Sci. 15 100.0 7 46.7 5 33.3 3 20.0

 

the need for technical supporting staff but for those who do, almost

two-thirds have it available. Roughly two-thirds of the physical

scientists for whom it is important indicate the lack of available

technical supporting staff such as laboratory assistants to support

their activities. The physical sciences are newly developed fields

in the country, and, therefore, experience difficulties in recruit-

ing as well as training the technical assistants they require. A

majority of the social scientists (80 percent) either do not con-

sider technical supporting staff important in their work or, if

they do, have it available.

Another important dimension in the conduct of research is

the degree to which scientists have the opportunity to interact or
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collaborate with one another in order to stimulate and contribute

to each other's effectiveness. The sample was asked to specify how

important are colleagues for collaborative research and to state

whether or not they are available. Table 20 gives the distribution

of available colleagues for collaborative research.

Overall, eight out of ten scientists (86.3 percent) agree

that colleagues are useful for their research work. Of these, six

out of eight claim the presence of colleagues with whom they can

interact meaningfully about their work and associate professionally.

Those who note the absence of counterparts with whom they can

relate and for whom it is important are primarily physical

TABLE 20.--Distribution of Availability of Colleagues for Collabora-

tive Research by Major Area of Science.

 

Availability of Colleagues for

Collaborative Research

 

 

 

Major Area Total
. Not Important Important

Of Sc1ence Sample Important Available Unavailable

N % N % N % N %

Total 80 100.0 11 13.7 so 62.5 19 23.8

Physical 12 100.0 2 16.7 6 50.0 4 33.3

Engineering 13 100.0 2 15.4 5 38.5 6 46.2

Life-Gen. 14 100.0 2 14.3 8 57.1 4 28.6

Life-Agr. 13 100.0 1 7.7 10 76.9 2 15.4

Life-Med. 13 100.0 1 7.7 9 69.2 3 23.1

Soc. Sci. 15 100.0 3 20.0 12 80.0 0 0.0
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scientists although a high proportion of others also report this.

One possible explanation is that many Malaysian scientists are "one

of a kind" in their own field of specialization and, therefore, have

practically no opportunities to interact and relate to other scien-

tists with common interests in their institutions or even in the

country. Consider a case of one biological scientists who observes:

I am the only person in my own field in this department

and perhaps in the whole country. I work alone, and some-

times with the help of students who take my course. I

have no one to talk to and to collaborate with. The only

colleagues whom I know and communicate with, to discuss my

research problems.are some scientists in the United

States. As a matter of fact, two years ago I spent my

sabbatical leave with them to work on some projects.

Many remark on the value of teamwork, informal contacts between

fellow scientists and cross-disciplinary communications and coopera-

tion for enlarging the range and output of their efforts. For some

who are in disciplines which are well established in the universi-

ties, such as the life sciences (life-general, life-agriculture and

life-medical) and social sciences, there are more abundant opportuni-

ties for interaction or collaborations. But a majority in the physi-

cal sciences and engineering maintain emphatically that there are

great needs to increase the training of present staff in their own

field and to expand the numbers in their field in order to have col-

leagues with whom they can talk over the content of their research

before they can embark on new team research.

The output of research work is also affected by the avail-

ability of superiors who are supportive of the individual's research

projects. Table 21 provides the collective responses to the
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TABLE 21.--Distribution of Availability of Superiors Who Are Suppor-

tive of Scientists' Research Work.

 

Availability of Supportive Superiors

 

 

 

Major Area Total
. Not Important Important

0f Sc1ence ' Sample Important Available Unavailable

N % N % N % N %

Total 80 100.0 21 26.3 42 52.5 17 21.2

Physical 12 100.0 6 50.0 2 16.7 4 33.3

Engineering 13 100.0 4 30.8 5 38.5 4 30.8

Life-Gen. 14 100.0 5 35.7 7 50.0 2 14.3

Life-Agr. 13 100.0 2 15.4 10 76.9 1 7.7

Life-Med. 13 100.0 1 7.7 7 53.8 5 38.5

Soc. Sci. 15 100.0 3 20.0 11 73.3 1 6.7

 

questionrelating to the importance and availability of support from

the superiors in their department and/or institution. They indicate

three distinctive patterns of responses. First, a little over half

(52.5 percent) are affirmative about having superiors who are con—

stantly supportive of their research activities. Second, 21.2 per-

cent indicate that they do not have the support of their superiors

in their research work. These are primarily in life-medical,

physical sciences and engineering. Third, 26.3 percent do not con-

sider superiors who are supportive of their research work as impor-

tant.

There are three major complaints raised by scientists who

do not have supportive superiors in their research. First, is the
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lack of sense of urgency among superiors to vigorously support

their research work, particularly with regard to the purchase of

equipment, apparatus and specimens as well as securing funds needed

by them to conduct their research. Secondly, in some cases the

presence of passive leadership and excessive bureaucratic atmosphere

maintained by superiors in their units oftentimes make them feel

frustrated in their personal relationships with superiors and in

coping with the general work pattern of the units. Thirdly, the

selection of young inexperienced scientists as heads of departments

and deans of faculties often results in failure to provide them with

freedom and encouragement to build and develop their research.

In sum, though, our sample of scientists, with the exception

of some in physical sciences and engineering, do have both the physi-

cal and social facilities needed to conduct their research work.

Scientists' Research Projects:13

A Micro Perspective
 

Having described selective aspects influencing scientists'

involvement in research, we runv proceed to consider discussing

scientists' performance in specific research projects and the degree

to which these projects are performed as individual efforts or in

collaboration with other scientists.

 

13Projects hereby referred to as planned research work

include all types of studies-~theoretical, methodological, experi-

mental, technological, adaptive, clinical, applied and taxonomic.
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Distribution of Research Projects

We asked each person to indicate the number of research

projects in which they have been involved since the beginning of

their scientific career. Thus clearly many scientists have been

involved in some forms of research even though there is general

agreement among them that overall scientific research in the country

is not as satisfactory in terms of quantity and quality of output as

it should be. Of interest are some comparative analyses of scien-

tists' involvement in specific research projects by major area of

science, by ethnic groups and by generations. Table 22 shows the

distribution of research projects of scientists.

The table shows that the highest number per person of

research projects have been done by scientists in life-medical

(11.85), and life-general (10.21). Moderate performance is

TABLE 22.--Distribution of Number and Average Number of Research

Projects of Scientists by Major Area of Science.

 

 

Major Area Number of Number Of Average Number

of Science Scientists Research per Scientist
Projects

Total 80 602 7.52

Physical 12 93 7.75

Engineering 13 66 5.08

Life-Gen. 14 143 10.21

Life-Agr. 13 38 2.92

Life-Med. 13 154 11.85

Soc. Sci. 15 108 7.20
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characteristic of scientists in the physical sciences (7.75), social

sciences (7.20) and engineering (5.08). Life-agricultural scien-

tists are the lowest with 2.92 projects per person.

The high average number of medical and life-general sciences

can be attributed to the facts that: (1) Most of them belong to the

senior generation, the majority of whom have received their first

degree training either before the country's independence or imme-

diately after independence between 1957-1961. Compared to other

scientific groups in the country, they have a long tradition of

being involved in research activities. (2) Less than a third (30.7

percent of the medical scientists and only 7.1 percent of scientists

in life-general are involved in administrative duties compared to

46.2 percent, agricultural scientists; 50 percent, physical scien-

tists; 53.8 percent, engineering scientists; and 60 percent, social

scientists. (3) The medical scientists are among the groups who

have frequent opportunities to obtain research fundings not only

from their own institution but also from external sources, particu-

larly foreign. These factors together help to reinforce their own

enthusiasm and motivation to engage in extensive research as the

data show. A similar trend is also prevalent among scientists in

life-general sciences. Like the medical scientists, some of them

are also senior scientists who have had extensive research careers.

Consider the case of one female scientist in life-general who has

been involved in 38 research projects since 1957.

The moderate incidence of performance in research among

scientists in physical sciencies, social sciences, and engineering
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can be related to the high percentage of them in administration. In

addition, they, too, receive less funding from external sources for

their research projects, thereby restricting the scope of their

research activities.

In life-agriculture, the low rate of scientists in research

projects is attributable to the fact that most of them are young

scientists just starting their scientific careers in the newly

established University of Agriculture. Therefore, their recent

entry into the field helps explain the lower number of research pro-

jects performed by them.

Ethnic differences in terms of participation in specific

research projects is shown in Table 23. The assembled data in Table

23 shows that out of the total 602 research projects carried out,

121 (20.1 percent) were conducted by Malays, 292 (48.6 percent) by

Chinese and 189 (31.3 percent) by Indians. On the basis of average

number of projects per ethnic scientist, the Indians rank highest

TABLE 23.--Distribution of Research Projects of Scientists by

 

 

Ethnicity.

. Number of
Major Area Number of Research Average Number

of Sc1ence Sc1ent1sts Projects per Sc1ent1st

Total 80 602 7.5

Malay 27 121 4.5

Chinese 36 292 8.1

Indian 17 189 11.1
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with 11.1 per scientist, the Chinese second with an average of 8.1

percent per scientist, and the Malays lowest with 4.5 per person.

To some extent, the pattern illustrates the differential

participation of the ethnic groups in fields of science: the Chi-

nese are oriented more toward physical sciences and engineering,

the Indians toward life-medical and the Malays toward social

sciences, and hence reflect relative funding patterns. The Malays

are lowest for several reasons: (1) Their involvement in adminis-

tration is highest. Presently, the trend is for the upper level

university authorities to appoint Malays to important academic

administrative positions, such as chairman of department and dean of

faculties. This is to help in planning and in carrying out the

transition from English to Bahasa Malaysia as the medium of academic
 

instruction (except for the National University of Malaysia where

the medium is already in Bahasa Malaysia) in all universities, which
 

will be fully implemented by 1982. Hence the Chinese' increasingly

limited participation in administrative duties provides them with

more ample and growing opportunities to concentrate more of their

time and effort on research. (2) In all scientific disciplines

more Chinese and Indians belong to the senior generations than do

the Malays who belong primarily to the younger generations of

scientists. Thus the Chinese and Indians have been involved for a

much longer period of time in scientific work than the Malays. In

contrast, the Malays are just beginning their active participation

in science and, as a consequence, they have lower productivity in

number of research projects.
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When the variable generation is considered, and comparisons

are made between the four generations, the first generation aver-

aged l5.62 research projects per scientist; the second generation,

14.00; the third generation, 6.53; and the fourth generation, 2.73.

In terms of age, as a group most of the third generation are between

31 and 40 years, and the fourth generation are between 26 and 30

years. Most of them, therefore, are relatively young scholars.

Thus even though they are consistently enthusiastic about doing

research, in terms of research performance and productivity, they

are less far along than those of the first and second generations

who have been involved for many years in research.

Individual Vis-a-Vis Collaborative Research

In considering the research projects of scientists, we have

asked them to indicate the extent to which they were principal

researchers or co-researchers with other scientists in conducting

their work. It is interesting to see in Table 24 that of the total

602 research projects, 387 (64.3 percent) are projects in which

scientists worked alone and, in contrast, 2l5 (35.7 percent) are

projects in which they worked with colleagues.

With nearly two-thirds of the projects being the product of

scientists' individual efforts, it became evident that many of them

do not usually collaborate with other scientists in their depart-

ments or elsewhere in the country. A high proportion of them are

highly specialized in their research and "one of a kind" in their

field which makes for interests that are removed from each other.
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TABLE 24.--Distribution of Scientists' Research Projects in Six

Clusters of Disciplines by Type of Investigator.

Type of Investigator

 

 
  

 

Major Area Total Sole Co-

Of Science Sample Investigator Investigator

N % N % N %

Total 602 l00.0 387 64.3 2l5 35.7

Physical 93 l00.0 47 50.5 46 49.5

Engineering 66 l00.0 47 7l.2 l9 28.8

Life-Gen. 143 l00.0 82 57.3 6l 42.7

Life-Agr. 38 l00.0 3l 8l.6 7 18.4

Life-Med. 154 l00.0 84 54.5 70 45.5

Soc. Sci. l08 100.0 96 88.9 l2 ll.l

 

Consequently, they lack a cluster of scientists with whom they can

interact, communicate and exchange ideas in respect to their research

enterprises. Moreover, many of these scientists are developing new

fields of specialization within their departments and institutions,

and in the process of doing so they, too, develop new areas of

research.

In contrast, for the overall one in three research projects

which are collaborative efforts by scientists, they interact with

colleagues and students in their research. The most predominant of

these groups are individuals in physical sciences (49.5 percent),

life-medical (45.9 percent) and life-general (42.7 percent). They

usually assert that collaborative research has several advantages
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over individual research. By combining their efforts with other

colleagues they have better opportunities for getting financial sup-

port from the university and other potential grant-giving bodies for

their projects. They can make more rapid progress in the work to be

done and by mutual stimulation avoid stagnation in research produc-

tivity. Their formal records show that they are the most productive

researchers, as measured by publications. In contrast, the least

involved in collaborative efforts are the social scientists, the

agricultural scientists and the engineering scientists. They do not

share common interests, and most of them are "one of a kind" in

their fields. With dissimilar paradigmatic interests and no common

interest in any societally defined problem, they find it difficult

to have colleagues as co-workers in their research work.

Research Publication

One common measure of productivity is total number of publi-

cations of a scientist. Scientific productivity as defined here

does not comprise any evaluation of the recognition or uses of

various scientific findings. Instead it refers only to two gross

quantities: the number of publications and the number of people

making such publications. This section concerns the specific

research productivity of our sample of scientists.

Incidence of Productivity

Each person was asked the number of research articles

published both as single authors and as co-authors. The patterning
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of responses suggests a tendency to round off productivity in mul-

tiples of five and this tendency has been adopted as shown in the

distribution of publications in Table 25.

TABLE 25.--Distribution of Publication of Research Reports of

 

 

Scientists.

No. of Publications No. of Respondents %

Total 80 l00.0

l-5 4l 51.3

6-10 22 27.5

ll and more l7 21.2

 

The data show that many produce a few and a few produce

many articles. Seven out of ten persons in the sample (78.8 percent)

have published ten or less research articles whereas 2l.2 percent

have published ll or more research articles. These results are not

entirely unexpected, for studies elsewhere have shown that publica-

tions for a given group typically follows Lotka's "law of distribu-

tion": that five percent of the scientists produces half of the

literature in a field, while another half produces only five per-

cent (0. de Solo Price, l963: 40-50).

Differences occur among the six major areas of science, in

the three ethnic groups, in the four generations and in the degree

of scientists' collaboration with counterparts in publishing their

research reports both domestically and abroad. The productivity of

research reports among scientists in the six clusters of scientific

disciplines is shown in Table 26.
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TABLE 26.--Distribution of Research Publications of Scientists by

Major Area of Science.

 

Number of Research Publications

 

 

Major Area Total

of Science Sample 1-5 6-10 11 +

N % N % N % N %

Total 80 100.0 41 51.3 22 27.5 17 10.0

Physical 12 100.0 5 41.7 3 25.0 4 33.3

Engineering 13 100.0 11 84.6 1 7.7 l 7.7

Life-Gen. 14 100.0 7 50.0 1 7.1 6 42.8

Life-Agr. '13 100.0 9 69.2 4 30.8 0 0.0

LifeeMed. 13 100.0 3 23.1 6 46.1 4 30.8

Soc. Sci. 15 100.0 6 40.0 7 46.6 2 6.7

 

Among persons who have published 11 or more articles, the

most productive are in life-general, followed by physical sciences

and medical sciences. Of those who have 10 or less publications,

the most predominant are the agriculturally related scientists

(100 percent), engineering (92.3 percent) and social scientists

(86.7 percent). The higher rates of production prevalent among the

former three groups versus the latter three correlate, in part, with

the previously noted contrast between the two groupings in extent

of being actively involved in research work.

Table 27 contains the differences in publication rates among

the three ethnic groups.

The output of the ethnic groups is highly skewed; within

each ethnic group many produce few papers and a few produce many.
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TABLE 27.--Distribution of Research Publications of Scientists by

 

 

 

Ethnicity.

Number of Research Publications

. . Total

Ethn1c1ty Sample 1-5 6-10 11 +

N % N % N % N %

Total 80 100.0 17 21.2 28 35.0 35 43.8

Malay 27 100.0 12 44.4 7 25.9 8 29.6

.Chinese 36 100.0 4 11.1 17 47.2 15 41.7

Indian 17 100.0 1 5.9 4 23.5 12 70.6

 

Nonetheless, the trend clearly shows that generally the Chinese and

Indians are more productive in terms of publishing their research

than the Malays. At this juncture, it is impossible to reconstruct

all the antecedent conditions which might influence the interaction

between a scientist's performance, and the individual's ethnicity,

but several conditions of known importance can be identified. These

include: (a) Length of working experience. As a group the Chinese

and Indians have substantially longer working experience in profes-

sional activities in the country than the Malays. This has provided

them with greater cumulative opportunities to participate in

research and to produce more research than the relative newcomers

and inexperienced Malay scientists. (b) Involvement in administra-

tion. Again, as a group the Chinese and Indians are predominantly

less preoccupied with administration than their counterparts, the

Malays, thus giving them substantial amount of time available to

them to participate in research and to publish its results.
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(c) The speed with which scientists complete their formal training.

A majority of the Chinese and the Indians receive their bachelor,

masters, and doctorate degrees much earlier in their career history

than the majority of Malays, thereby enabling them to enter the

years of productive work ahead of the Malays. There are

undoubtedly many other factors which account for the relationships

between performance and the antecedent conditions examined. How-

ever, it is not our purpose to identify the entire chain of

causality. Table 28 discusses the differences in rates of publica-

tion among the four generations. Most productive are scientists in

the first and second generations. They are followed by the third

generation. The least productive is the fourth generation.

Lehman's study (1953) shows that pioneering discoveries in

various scientific fields are most likely to occur among those in

TABLE 28.--Distribution of Research Publications of Scientists by

 

 

 

Generation.

Number of Research Publications

Generation Total
Sample 1-5 6-10 11 +

N % N % N % N %

Total 80 100.0 17 21.2 28 35.0 35 43.8

First 8 100.0 0 0.0 2 25.0 6 75.0

Second 14 100.0 2 14.3 3 21.4 9 64.3

Third 47 100.0 8 17.0 20 42.6 19 40.4

Fourth 11 100.0 7 63.6 3 27.3 1 9.1
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the late 305 or early 40$ age grades and thereafter there is a

steady decline in frequency. In examining our data, we find one

peak of scientific performance, as reflected in number of publica-

tions, in roughly the same points in their life cycle. For our

purposes most of these scientists belong to the first and second

generations and also some members of the third generation. A search

for factors that might account for their high output indicates that

as individuals they are motivated toward establishing their own pro-

fessional reputation as scientists, not only for their self-

satisfaction but also for the purposes of achieving recognition from

the scientific community, policymakers and the larger public. Some

of them who are less involved in administration and committee work

have more time for research work and thereby for productive scien-

tific ouput. The fourth generation, as we encounter them, have, as

yet, modest publication records. They are young, inexperienced, and

are in the early stage of building their research careers. When we

considerwhether scientists have published as co-authors with other

Malaysian scholars or alone, Table 29 shows that one out of two in

our sample (50 percent) have collaborated with Malaysians in

publishing some of their research reports. Collaboration is most

common in life-general and life-medical, followed by physical and

agricultural sciences.

As for Malaysian scientists collaborating with foreigners

in publishing their findings, Table 30 (page 130) reveals that a

somewhat larger proportion (55 percent) have done so than in

collaborating with Malaysian associates. Divided by the identity of
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TABLE 29.--Distribution of Incidence of Scientists' Co-Authorships

in the Publication of Research Manuscripts with Malaysian

Counterparts by Major Area of Science.

 

Incidence of Co-Authorships

with Malaysian Counterparts

 

 

 

Major Area Total

of Science Sample Yes - No

N % N % N %

Total 80 100.0 40 50.0 40 50.0

Physical 12 100.0 7 58.3 5 41.7

Engineering 13 100.0 4 30.8 9 69.2

Life-Gen. 14 100.0 9 64.3 5 35.7

Life-Agr. 13 100.0 6 46.2 7 53.7

Life-Med. 13 100.0 9 69.2 4 30.8

Soc. Sci. 15 100.0 5 33.3 10 66.7

 

the foreigners, data indicate a strong tendency for Malaysian schol-

ars to interact and collaborate with British scholars (25 percent)

in publishing their research. This is followed by joint publica-

tions with Americans (12.5 percent), Australians (6.2 percent),

Canadians (5 percent), Southeast Asians (3.7 percent), and Asians

excluding Southeast Asians (2.5 percent). Such practice of associ-

ating with some foreign scientists perhaps provides Malaysian scien-

tists with better opportunities for their articles to be accepted

for publication in some relatively central (core) scientific journals

abroad. But more importantly, it reveals the extent of the scien-

tists' participation in information exchange as well as a web of
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informal networks with foreign scientists. However, the pattern of

co-authorships with foreigners in the six scientific disciplines

varies. Individuals in the physical sciences, life-general and

life-agriculture sciences maintain a more global pattern of col-

laborative authorships with foreign scientists. They establish

co-authorships with British, American, Australian, and to a lesser

extent with Asian and Canadian scientists. Medical scientists col-

laborate more with American and British scientists than others.

Engineers collaborate only with British scientists. Socia1 scien-

tists are the least involved in publishing their research manu-

scipts with foreign scentists; only two have collaborated with

foreigners (one with an American and the other with a Japanese).

In sum, what is important is the fact that co-authorships

clearly illustrate the amount of participation of Malaysian scien-

tists in establishing professional linkages with foreign scientists

in their scientific enterprises.

Research Publication Outlets:

Domestic and Foreign

Malaysian scientists publish their research both in domes-

tic and foreign scientific journals. Seventy-seven percent publish

all their scientific research results within the country compared to

23 percent who publish none in the country. Table 31 offers the

variations of publication outlets located in different areas of the

world. The pattern indicates that four out of ten or better

Malaysian scientists (except social scientists and life-agriculture)

are strongly inclined toward publishing their research in the
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United Kingdom (43.8 percent). England has long been envisioned as

the center of scientific knowledge as well as being the center of

foreign education among many generations of Malaysian students,

including most of our sample in this study. This long historical

relationship growing out of the Colonial past has given them ample

opportunities to establish personal ties with British scholars and to

become familiar with scientific journals that are published in the

United Kingdom. Others in the sample mainly publish their research

results in scientific journals which are located in other parts of

the world. Given the fact that many of the research accomplishments

of these scientists have been published in different parts of the

world suggests that Malaysian scholars are not merely consumers of

knowledge produced by other members of the international scientific

community, but also in a moderate way they are producers of a body

of knowledge that could be shared regardless of nationality and

country. At the same time they have established a web of connections

with other scientists around the world.

When comparisons are made between the six scientific disci-

plines in publication of research abroad, the highest proportion

occurs among medical scientists. Their research reports appear most

widely in scientific journals around the world. They are on both

accounts followed by the general life and physical scientists. The

engineers published much of their foreign research in the United

Kingdom and to a lesser degree in the United States and Canada. In

life-agriculture, much of their foreign published research is in

Asian journals and less in other areas of the world. For the social
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sciences foreign publishing is done most frequently' in the United

States and Asia and to a lesser extent in Europe and minimally in

Australia. None have published their research in the United Kingdom.

If these trends serve as any measure of scientific contribu-

tion to world knowledge, then evidently some Malaysian scientists do

disseminate their scientific results to the world's scientific

community.

The Scientists' Domestic and Foreign Publications

and the Citation of These Publications

Having discussed scientists' domestic and foreign publica-

tions and their incidence of co-authorships with Malaysian and for-

eign scholars, we now proceed to analyze the citation of these

publications. We recognize that one of the factors influencing

place of publication is the recognition of one's work by members of

.the international scientific community. Using the Science Citation

Index for a five-year period, 1972-76, we found that 38.8 percent

of the Malaysian scientific community sample had one or more cita-

tions to their publications. Table 32 provides the distribution of

scientists by where they published and whether at least one citation

of one article published in that place was noted in the Science

Citation Index.

Overall, one out of eight persons (12.9 percent) had one or

more citations of their Malaysian-published articles. Among

Malaysian-published articles cited, the most dominant were in the

field of medicine, in which two out of five persons (46.2 percent)

had at least one citation. Of our sample's foreign-published



135

TABLE 32.--Distribution of Malaysian Scientific Community Sample by

Where They Published and Whether at Least One Citation of

One Article in That Place Was Noted in the Science Cita-

tion Index,a 1972—76

 

 

Number With

 

At Least One Publi- Number at Least One Percent With

cation in (at Least Publishing Citation of at Least One

One Citation in) SCI in Country Article SCI Citation

Published

Total 80 31 38.8

Malaysia 62 8 12.9

Great Britain 35 16 45.7

United States 22 17 77.3

Australia 20 8 40.0

Europe 22 5 22.7

Canada 6 2 33.3

Southeast Asia 22 3 13.6

Asia (excluding 9 2 22.2

Southeast Asia)

 

aScience Citation Index, Institute for Scientific

Information.

articles cited, the most frequent were in the fields of medical and

general life sciences, in which six out of ten persons (61.5 and

64.3 percent, respectively) in each discipline had at least one

citation. The physical sciences had one out of two scholars (50.7

percent) with at least one citation. The least cited were the

engineering (30.8 percent) and the agriculturally related scientists

(30.8 percent). Roughly speaking, if scholars in Malaysia published
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in Western journals, the likelihood was three times as great to

have a citation, whereas if the publications were in Southeast Asian

journals only one scholar in ten (13.6 percent) received a citation.

The preceding section can be briefly summarized as follows.

Scientists' research activities and achievement are distributed in a

markedly unequal fashion. Some, especially those in life-general

and life-medical, are actively involved in research. In contrast,

most scientists in other disciplines are surrounded by administra?

tive demands that make it difficult for them to maintain the acting

of their professional roles as working scientists dedicated to the

pursuit of knowledge. Many in our sample feel that they received

more than adequate funding for their research work but some report

having inadequate facilities and receiving less than they need.

Having discussed the complex combination of factors sur-

rounding the organization of the research activities of scientists,

the following chapter will focus on the phenomenon of sharing and

disseminating of scientific knowledge among scientists inside the

country.



CHAPTER IV

SOCIAL EXCHANGE AND COMMUNICATION NETWORKS

AMONG SCIENTISTS INSIDE THE COUNTRY

The previous chapter discussed the organization of the

research activities of Malaysian scientists and the complex combina-

tion of factors affecting those activities. This chapter will focus

on the networks established by university-based scientists in

Malaysia for the purposes of creating, sharing and disseminating

knowledge. Such patterns of communication networks and interpersonal

professional relationships will be considered from the viewpoint of

the scientists themselves and will include (1) the sharing of

knowledge: a micro perspective; (2) the dissemination of knowledge:

avenues for the transmission of research results; (3) the role of

men and women of knowledge: scientists as consultants.

The Sharing of Knowledge:

A Micro Perspective

It is generally assumed that in scientific undertakings,

professional groupings influence scientists' research decisions and

activities at crucial points. Some of these groupings are formal

organizations such as professional and scientific associations,

laboratory research groups and academic institutions. Others are

collectivities which are designated as disciplines. Others are less

137
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formal but perhaps more important--e.g., limited groups of scientists

who interact with one another about their particular research and

fields of interest both within and without their own institution.

These persons have established close ties, formed friendships,

explored mutual intellectual concerns, reflected in their common

experiences and often worked together on studies and programs within

the broad range of an emerging scientific community. Our focus

here is on the participation of our sample of Malaysian scientists

in various types of social groupings. Included in the analysis are

(a) the scientists' intra-institutional and extra-institutional

communication networks; (b) the scientists' participation in scien-

tific meetings inside the country; (c) the scientists' membership

in local professional and scientific organizations.

Scientists' Institutional and Extra-Institutional

Communication Networks

Scientific activity anywhere usually is a highly uncertain

undertaking and regular scientific communication helps to reduce

such uncertainty. Even higher uncertainty is endemic in the social

structure of a relatively new scientific community in a developing

country which lacks a long tradition of past accomplishments to

sustain mutual confidence and is without a powerful set of leaders

to serve as role models for and as effective support for oncoming

generations. The reduction of these conventional and newer sources

of uncertainty can be done by (l) keeping the individual scientists

abreast of new developments. Current knowledge is essential for

scientists who expect to do creative and useful work after their
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return from a foreign education; (2) assuring the scientists of a

continuing sense of the changing trends in their own specialized

field and of the relative importance of their current work;

(3) redirecting and broadening the scientists' span of interest and

attention in the context of the local situation; (4) obtaining

critical response and eliciting support and recognition for work

accomplished; (5) reaffirming a feeling of identity with a larger

community of scientists who have common values. In order to par-

ticipate in such scientific communication, there must be some indi-

viduals present who have comparable scholarly concerns and fields of

specialization with whom the scientists can meaningfully communicate

and ideally establish personalized relationships even on a limited

scale.

Our findings show that the sample of Malaysian scientists

communicate and establish personalized relationships differentially

with counterparts in their own institution and selectively with

their professional colleagues in Malaysia but outside their own

institution. These professional colleagues include foreigners

employed in their institutions as well as Malaysians.

First, we will examine the patterns and variations of per-

sonalized relationships created and maintained by scientists with

their Malaysian counterparts. With regard to the actual avail-

ability of other individuals with similar fields of specialization

within a discipline in a scientist's own institution, the findings

in Table 33 provide the information classified by the major areas

of science.
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TABLE 33.--Distribution of Number of Colleagues With Comparable

Professional Field in Own Institution by Major Area of

 

 

   

 

Science.

Number of Colleagues in

Own Institution

Major Area Total . . .
. No One in Field Minimum of One

Of Science Sample Own Institution Other Colleague

N % N % N %

Total 80 100.0 18 22.5 62 77.5

Physical 12 100.0 4 33.3 8 66.7

Engineering 13 100.0 3 23.1 10 76.9

Life-Gen. 14 100.0 5 35.7 9 64.3

Life-Agr. 13 100.0 2 15.4 11 84.6

Life-Med. 13 100.0 2 15.4 11 84.6

Soc. Sci. 15 100.0 2 13.3 13 86.7

 

Table 33 indicates two modal patterns of distribution with

respect to the presence of persons in the same university with a

comparable professional field of specialization as the respondents.

It shows that 22.5 percent are the only persons in their own profes-

sional field at a particular academic institution and hence can be

described as being "one of a kind'I in their professional field at

their own university. Such a situation provides them little oppor-

tunity to have regular and close working relationships or continuing

exchanges with other scientists in a similar field within their

institution of affiliation. Higher proportions of them are found
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in the life-general and physical sciences than in the other disci-

plinary clusters.

In contrast, nearly four out of five (77.5 percent) men-

tioned the presence within their institution of other scientists

whose fields of specialization are comparable with their own. Most

work, therefore, in academic environments where there are other sci-

entists with comparable fields of interest and with whom they could

interact in conjunction with their specific research and primary

, scientific interest.

Having determined the availability of these other scientists

with comparable professional fields of interest in the individual's

own institution, we further explore the extent to which respondents

do actually talk with and/or work regularly with their Malaysian

counterparts in their institutions and the frequency of their

encounters in their ordinary work relationships. Our findings show

that of the total sample, almost two-thirds (63 percent) report that

they do participate with colleagues in informal discussion sessions

about their common work problems and exchange ideas with their

counterparts in related or adjoining fields.

Table 34 contains the distribution of the number of persons

with whom scientists often exchange information in their own insti-

tutions.

Our data show that of those who have a minimum of one other

colleague, eight out of ten (80.6 percent) interact with at least

one other person in their institutions. They believe that they do

have continuing contact with at least one of them with whom they
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can exchange significant information about the contents of their

work-related interests and openly discuss professional topics of

mutual interest.

The patterns of their personalized relationships vary,

although the modal pattern is to work closely with colleagues within

their own department rather than with colleagues outside their own

department but within their university. Of the total 50 scientists

who interact with at least one other colleague, 3 (6 percent) have

personalized relationships with their advanced graduate students,

40 (80 percent) have created and maintained working relationships

with their departmental colleagues, and 7 (14 percent) have ties

with counterparts from both their own departments and other depart-

ments in their institution. Thus, the pattern indicates a greater

tendency for scientists to create and maintain personalized working

relationships and to share their work problems with their own depart-

mental colleagues than with either their students or other

colleagues.

Of particular interest is the comparison among scientists

in the six major areas of science in their personalized relation-

ships with their Malaysian counterparts in their own department.

By scientific disciplines, the assembled data show that with

the exception of the engineering scientists, most individuals in

the other five disciplines are highly involved in personalized rela-

tionships with their counterparts. As far as the engineers are con-

cerned, most of them do have someone else with whom to communicate,

but they are less involved. One of the major reasons why they do
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not interact is because currently they are engaged in developing

their own fields--building curriculum, recruitment of staff, etc.,

especially among those in the newer universities. They, therefore,

have little opportunity for the present to pursue their research

interest activity. Among those who communicate and maintain close

social ties, they are found to work frequently together. Some

extend their friendship by visiting each other's families. To sub-

stantiate our argument, Table 35 shows the distribution of the fre-

quency of meetings between the sample and their local counterparts.

The findings reveal that slightly over half (56.5 percent)

are regularly involved once or more a week in some form of informal

TABLE 35.--Distribution of Frequency of Meetings Among Scientists

Who Interact With at Least One Other Colleague in Own

Institution by Major Area of Science.

 

Frequency of Meeting

 

 

 

Major Area Total .
. Once a Week OccaSion- Do Not

Of Sc1ence Sample or More ally Interact

N % N % N % N %

Total 62 100.0 35 56.5 15 24.2 12 19.3

Physical 8 100.0 4 50.0 3 37.5 1 12.5

Engineering 10 100.0 1 10.0 2 20.0 7 70.0

Life-Gen. 9 100.0 8 88.9 1 11.1 0 0.0

Life-Agr. 11 100.0 5 45.4 4 36.4 2 18.2

Life-Med. 11 100.0 9 81.8 1 11.1 1 9.1

Soc. Sci. 13 100.0 8 61.5 4 30.8 1 7.7
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professional interaction with their colleagues in their institution,

and 19.3 percent of the respondents are not involved in any form of

interaction process with other scientists within their institution.

The general life scientists and the medically related scien-

tists have greater frequency of meetings than other disciplines and,

thereby, maintain personalized ties with their local counterparts.

Eight out of ten scientists in both disciplines (88.9 percent of

life-general, and 81.8 percent of life-medical) meet as often as

. once a week or more. They are followed by the social scientists

(61.5 percent) and physical scientists (50 percent).

Interpersonal Ties With Foreign Scholars

in Scientists' Own Institutions

The personalized relationships of our sample are not confined

to only their Malaysian counterparts. They also encompass interact-

ing with foreign scholars who are currently employed in their

departments. Foreign scientists are no novelty in an ex-colonial

country with extensive transactions in the emerging world systems

and with elaborate ties with the nascent world-encompassing scien-

tific community. The presence of foreign scholars in residence at

this time creates little uneasiness in the indigenous scientific

community, most of whom have had a foreign education. As yet there

is no anti-foreign political ideology or movement among intellec-

tuals, nor is there deference or sensitivity to foreign scientists

as being part of the colonial heritage.

We asked our respondents to specify the number of foreign

scholars who are employed in their own departments. A third
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(35 percent) reported that there were foreign scientists present and

we estimate that there were 102 foreign scholars employed in the

departments which contain the six scientific areas. Three out of

four foreign scholars (77.5 percent) are in the primate university

and the rest (22.5 percent) are in the three newer universities.”

Table 36 shows the distribution of the country of origin of

these foreign scholars by major area of science.

Thirty foreign scholars (29.4 percent) are from countries in

South Asia; 24 (23.5 percent) are from Southeast Asian countries;

19 (18.6 percent) are from the United States; 18 (7.6 percent) are

from the United Kingdom; 5 (4.9 percent) are from Australia and New

Zealand; 3 (2.9 percent) are from Canada; and 2 (2 percent) are from

Europe and one (1 percent) is from Taiwan. Clearly, the data indi-

cate that over half of the foreign scholars originate from countries

in South and Southeast Asia, another third comes from the United

States and the United Kingdom. Further, these foreigners are

largely concentrated in the physical sciences (30.3 percent), life-

general (26.4 percent), social sciences (18.6 percent) and engineer-

ing (12.7 percent). They are not common in agricultural and medical

sciences which had already reached a higher degree of growth and

development in Malaysia before independence.

The presence of foreign scholars in their midst offers

potential opportunities for Malaysian scientists and their foreign

 

MForty-nine of these foreign scholars (48 percent) are

employed on regular contract and have permanent tenure, 50 (49 per-

cent) are on short-term contract and 3 (3 percent) are visitors.
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counterparts to establish trans-societal personalized relationships

either on a short- or long-term basis. Not all Malaysian scholars

have the same opportunity to associate frequently with foreigners

in their institution, in part because there are no available for-

eigners in their departments. Almost two-thirds of our sample (65

percent) note that they do not have foreigners positioned in their

departments. Table 37 offers the distribution of foreign scholars

in scientists' departments in six clusters of scientific discipline.

For the 28 (35 percent) who have foreigners in their depart-

ments, all cite having continuing interactions with at least one

foreigner. By scientific disciplines, the most dominant to interact

TABLE 37.--Oistribution of Foreign Scholars in Scientists' Depart-

ment by Major Area of Science.

 

Foreign Scholars in

Scientists' Department

 

Has at Least

 
  

 

Major Area Total No Foreign .
. One Foreign

of Sc1ence Sample Scholar Scholar

N % N % N %

Total 80 100.0 52 65.0 28 35.0

Physical 12 100.0 5 41.7 7 58.3

Engineering 13 100.0 9 69.2 4 30.8

Life-Gen. 14 100.0 8 57.1 6 42.9

Life-Agr. 13 100.0 10 76.9 3 23.1

Life-Med. 13 100.0 11 84.6 2 15.4

Soc. Sci. 15 100.0 7 46.7 8 53.3
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with foreigners are the physical scientists (58.3 percent), the

social scientists (53.3 percent) and, to a lesser extent, the life-

general scientists (42.9 percent). In addition, by gender, 36.9

percent male and 26.7 percent female; by ethnicity, 29.6 percent

Malay, 41.7 percent Chinese, and 29.4 percent Indian; by generation,

none first and second generations, 34 percent third generation and

18.2 percent fourth generation. This suggests that female Malaysian

scholars are less likely to interact with foreigners in their

departments than their male counterparts. Chinese scientists inter-

act more with their foreign associates than do their Malay and

Indian counterparts. The third generation of scholars interacts

more often with foreign colleagues than do either the first, second

or fourth generations. Among these respondents who have continuing

professional associations with foreigners who are in residence,

three-fourths (75 percent) are working closely and regularly

together on common research problems. Ikrcontrast, a fourth only

visit each other informally. Table 38 suggests the frequency of

interactions between the Malaysian scientific community sample and

their foreign counterparts within their university setting. The

data show that scholars in the general life sciences and physical

sciences interact more frequently with their foreign associates in

their departments than do scientists in the other disciplines.

Four out of five in each of these two scientific areas (83.3 and

80 percent, respectively) indicate that they meet, talk and dis-

cuss about their professional and research work as often as once

a week or more. The agricultural life scientists are next (66.7
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TABLE 38.--Distribution of Frequency of Interaction Between Malay-

sian Scientific Community Sample Who Have Foreign

Colleagues and Their Foreign Counterparts by Major Area

of Science.

 

Frequency of Interaction

 

  
 

 

Major Area Total
. Interact Once Interact

Of Science Sample or More a Week Occasionally

N % N % N %

Total 28 100.0 18 64.3 10 35.7

Physical 5 100.0 4 80.0 1 20.0

Engineering 4 100.0 2 50.0 2 50.0

Life-Gen. 6 100.0 5 83.3 1 16.7

Life-Agr. 3 100.0 2 66.7 1 33.3

Life-Med° 2 100.0 1 50.0 1 50.0

Soc. Sci. 8 100.0 4 50.0 4 50.0

 

percent). In the absence of ideological constraints and language

barriers (English being the lingua franca of both Malaysian and

foreign scientists) and despite the unplanned nature of their per-

sonal ties, there is actually a good bit of openness and regularity

to them. The more self-confident as well as the more productive

the scientists are, the greater the likelihood for them to be more

communicative with their foreign counterparts in their own

department.
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Extra-Institutional Interpersonal

Networks of Scientists

Besides scientists' intra-institutional communication net-

works, we also examined their extra-institutional ties and person-

alized relationships with their Malaysian colleagues. The ecological

setting of Malaysian institutions of higher education and research

centers has a direct bearing on the networking process. Kuala

Lumpur being the primate city, as previously depicted, contains most

of the members of the society's scientific community. Accessibility

is, therefore, governed not by physical space of a large country

with a highly dispersed scientific community but by the circum-

stances for interacting in the environs of a metropolis. Thirty-

seven (46.3 percent) respondents report communicating and working

closely with their external colleagues and exchanging detailed

research and other professional information from time to time.

Of particular interest, however, are the disciplinary areas

of the 37 (46.2 percent) who maintain personalized ties with their

Malaysian counterparts outside their institution. More than half of

the scientists in three disciplinary areas establish contact with

Malaysian colleagues outside their own institution: agricultural

scientists, 77 percent (10 out of 13); social scientists, 60 percent

(9 out of 15); and life-general, 57 percent (8 out of 14). The

three science areas that have weaker or minimal ties with their

external counterparts within the country are the medical scientists,

31 percent (4 out of 13); physical scientists, 25 percent (3 out of

12); and the engineers, 23 percent (3 out of 13).
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By gender, two out of five are males (44.6 percent) and one

out of two are females (53.3 percent). By ethnicity, two out of

five are Malays (40.7 percent), one out of two are Chinese (52.8

percent), and two out of five are Indians (41.2 percent). By genera-

tion, six out of ten are first generation (62.5 percent), one out

of two are second generation (57.1 percent), one out of three are

third generation (38.3 percent) and a little over one-half are

fourth generation (54.5 percent).

Among those 37 scientists with colleagues outside their own

institution, 18 respondents (48.6 percent) have contact with only

one person and 19 respondents (51.4 percent) with two or more per-

sons. In regard to the nature of their personalized relationships

with their external associates inside the country, six (16.2 per-

cent) indicate having worked regularly together; 13 (35.1 percent)

have had informal visits with each other both in their offices and

at home to have general discussions with each other on professional,

intellectual and/or social matters; 12 (32.4 percent) claim to have

both worked regularly together as well as having informal visits,

and finally, six (16.2 percent) indicate having worked occasionally

together whenever there is need.

The distribution of the overall frequency of scientists'

communication with their external Malaysian colleagues shows that

for respondents who have communication networks with external

scientists, two meet once a week (5.4 percent), six meet once in

two weeks (16.2 percent), 13 meet once a month (35.1 percent), and

16 meet occasionally whenever circumstances arise (43.2 percent).
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In most cases those who interact with colleagues within the univer-

sity setting are also those who are more likely to interact with

their external counterparts. Even though the frequency of communi-

cation with their external colleagues is not as often as their fre-

quency of communication with colleagues within their institution,

still the findings show some measure of group cohesiveness (propor-

tion of group members chosen as "significant colleagues") between

scientists and their external associates. They meet, talk and

share their knowledge, skills and experiences with their "signifi-

cant colleagues." The organization in which scientists' external

counterparts are associated are diversified. Five of the respon-

dents (13.5 percent) have ties with colleagues who are employed in

agriculturally related institutions (two agricultural scientists and

three social scientists); 15 (40.5 percent) have ties with scien-

tists employed in health and medically related institutions. This

is especially true of six scientists in life-general, four in life-

agriculture, three in physical sciences and one each in engineering

and social sciences. Seven (18.9 percent) have ties with industrial

or engineering related organizations. They are three social scien-

tists, two medical scientists, one life-general and one life-

agriculture scientists. Six (16.2 percent) have ties with educa-

tionally related institutions. They are three life-agriculture

scientists, two engineers and one social scientist. Two (5.4 per-

cent) have ties with the Economic Planning Unit of the Prime

Minister's Department (one social scientist and one life-general

scientist). Finally, two (5.4 percent) have ties with the
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government's Department of Statistics and both of them are medical

scientists. Indeed, these findings are indicative of the complex

matrix of interconnections created and maintained by scientists

with their external significant colleagues.

From the evidence presented on the totality of the network-

ings of interpersonal relationships between academic-based Malaysian

scientists and their "significant colleagues" (Malaysians both

within and external to their institutions and foreigners in resi-

dence in their university) suggests the existence of a scientific

community or what Crane discusses as the "invisible college."

Although there are isolates and differential amounts of self-

involvement, there is considerable evidence of a community of schol-

ars with a sense of shared interest.

To pursue this further, we studied the nature of the

involvement of the sample of Malaysian scientists in more organized

scientific groupings in order to complement our review of their

interpersonal relationships.

Scientists' Involvement and Participation

in Scientific Gatherings Held

Inside Malaysia

In the previous section we reviewed the scientists' par-

ticipation in information exchange activities with their "signifi-

cant colleagues." We now proceed to look in detail at their

involvement with gatherings: conferences, seminars, workshops and

colloquia. The groupings of scientists which are bound together in

time and space when inspected one at a time often seem ephemeral.
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Yet they constitute a social system with its own distinctive struc-

tures, norms and styles of behavior. Indeed, there is a regularity

in the patterns of initiative on the part of the conveyor and of the

recipient of information through which both deliberate and unplanned

communication comes about. 'Hwescientists at these gatherings may

seek one kind of information and obtain another; inform a colleague

or audience of current work and be rewarded with a relevant item of

information. Information incorporated in papers and brought up

spontaneously in duscussions is exchanged. In addition to the main

purposes of the gathering, scientists may purposively go to seek

out a colleague who has information to convey (Menzel, 1966).

First we will analyze the patterns and variations of Malay-

sian scientists' participation and involvement in scientific confer-

ences, seminars, workshops, and colloquia held jgsjgg_the country

within the last three years.

Within the last three years, our sample attended three dif-

ferent types of meetings which were held in Malaysia. First are

scientific conferences organized by the different Malaysian scien-

tific and professional organizations. Usually, these conferences are

an all-Malaysian affair whose participants are primarily Malaysian

scientists plus a limited number of Malaysian professionals and

policymakers from many different country-based organizations. The

second type are Asian scientific conferences held inside Malaysia.

Besides Malaysians, participants in these conferences are mainly

from countries in Asia, with some from interested attendants from

other parts of the world. The third type are international
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scientific conferences held inside the country. Besides Malaysians,

particpants in these conferences are substantially more diversified,

compared with the former, and come from many parts of the world.

Scientists' Participation in the Local

Malaysian Scientific Gatherings

In terms of participation in the first type, the local

Malaysian scientific gatherings, our data show that over three-

fourths (77.5 percent or 62 respondents) have attended national

scientific conferences, seminars, workshops and colloquia within the

last three years.

When comparisons are made among the six scientific areas

(see Table 39), there are appreciable differences between them.

Engineers are the least involved. A majority of them indicate that

there are few organized professional meetings that concern their

field of interests. The majority of them are "one of a kind" in

their specialized field and hence it is difficult to organize meet-

ings with a tight focus.. They have few occasions to participate in

a manner that provides them with opportunities to get acquainted and

to share and exchange information with "significant colleagues."

In addition, the identity of those who attended were, by

gender, male,76.5 percent and female,80 percent; by ethnicity,

Malays,81.5 percent, Chinese,77.8 percent, and Indians,70.6 percent;

by generation, first generation,62.5 percent, second generation,

92.8 percent, third generation,70.2 percent, and fourth generation,

90.9 percent. The distribution seems to suggest that in terms of

participation in local Malaysian scientific meetings, percentagewise,
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TABLE 39.--Distribution of Frequency of Scientists' Participation

in Local Malaysian Scientific Gatherings in Last Three

 

 

 
 

 

Years.

Frequency of Participation

Major Area Total
Only One Two or More

of Science Sample Gathering Gatherings None

N % N % N % N %

Total 80 100.0 11 13.7 51 63.8 18 22.5

Physical 12 100.0 1 8.3 10 83.3 1 8.3

Engineering 13 100.0 4 30.8 1 7.7 8 61.5

Life-Gen. 14 100.0 0 0.0 12 85.7 2 14.3

Life-Agr. 13 100.0 2 15.4 10 76.9 1 7.7

Life-Med. 13 100.0 1 7.7 8 61.5 4 30.8

Soc. Sci. 15 100.0 3 20.0 10 66.7 2 13.3

 

there are no appreciable differences between gender, ethnicity and

generations.

The participants in meetings perform various roles:

observers, organizers, discussants and presenters of papers. 'Table

40 offers an account of these role functions of scientists in the

different scientific sessions. The most conmon role is paper pre-

senter; the second most predominant role is observer. We asked

some in our sample who had been organizers of some of these meetings

about who were the paper givers. They report that oftentimes the

paper givers were normally the more eminent scholars in the field.

Overall, however, they agree to the fact that their main difficulty
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TABLE 40.--Distribution of Scientists' Role in Local Malaysian

Scientific Gatherings Attended in Last Three Years.

 

Number of Gatherings Attended

 

Role in

 

Gatherings One Two Three

N z ‘ N % N %

Total 80 100.0al 80 100.03 80 100.03

None attended 18 22.5 40 50.0 60 75.0

Observer 17 21.3 8 10.0 6 7.5

Paper presenter 33 41.3 25 31.3 11 13.8

Paper presenter
and organizer 8 10.0 13 16.3 3 3.8

Discussant 5 6.3 6 7.5 3 3.8

 

aDoes not add to 100.0 percent because some have more than

one role in the gathering.

always is to secure sufficient papers of quality for discussion in

the meetings.

With regard to scientists' participation in the Asian

scientific meetings held inside the country, the data disclose that

only 13.7 percent out of the sample participated in such gatherings.

By areas: 16.7 percent, physical sciences (2 out of 12); 15.4 per-

cent, engineering sciences (2 out of 13); 7.1 percent, life-general

sciences (2 out of 13); 23.1 percent, medical sciences (3 out of13);

and 6.7 percent, social sciences (1 out of 15). Proportionally,

more medical scientists attended Asian scientific meetings than

their counterparts in the other disciplinary areas. The roles among
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all those at these meetings: two were observers, three presenters

of papers and six were both organizers and presenters of papers as

well.

The social identity of the 11 who attended the Asian scien-

tific meetings were as follows: 16.7 percent of the males; 11.1

percent, Malay, 16.7 percent, Chinese,and 18.8 percent, Indian;

25 percent, first generation, 38.6 percent, second generation, 2.1

percent, third generation, and 18.2 percent, fourth generation.

It is, therefore, obvious that among Malaysian scholars attending

Asian scientific meetings held inside the country, scientists of

male origin were dominant. No female has had the opportunity to

attend such meetings. In addition, more Chinese and Indians

attend these meetings than their Malay associates, and the senior

generation scholars (first and second generations) participated

more than the younger scholars.

Even though small in number, all of them are prominent,

highly respected,and have established reputations in their fields of

specialization inside the country and outside as well.

As for the international scientific meetings held inside

the country in the last three years, 19 respondents (24 percent)

participated in these gatherings--13 or 16.2 percent have attended

only one conference and 6 or 7.5 percent have attended two or more

conferences.

The most highly involved of the scientific fields were the

agricultural scientists, 38.5 percent (5 out of 13); the medical

scientists, 38.5 percent (5 out of 13); and the social scientists,
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26.7 percent (4 out of 15). The least involved were the physical

scientists, 16.7 percent (2 out of 12); the engineers, 15.4 percent

(2 out of 13); and the general life scientists, 7.1 percent (1 out

of 14). Perhaps the problems discussed in the three highly par-

ticipating scientific areas were more related to developing soci-

eties and would attract both local participation and the inter-

national support. Most of the Malaysian participants in these

meetings are scholars who also have attended conferences abroad.

One exception are scientists in life-general. Even though few

attended international meetings within the country, most of them

have attended scientific gatherings held in foreign countries.

In relation to their social identity, the participants are:

by gender, 29.2 percent of the males; by ethnicity, 14.8 percent of

the Malays, 30.6 percent of the Chinese, and 23.5 percent of the

Indians; by generation, 62.5 percent of the first generation, 28.6

percent of the second generation, and 21.3 percent of the third

generation. No female and no fourth generation of scientist in

our sample have participated in international scientific meetings

held inside the country. As in the case of the Asian scientific

conferences, the Chinese and Indian scholars participated more in

these international scientific meetings as well.

Memberships in Malaysian Professional

and Scientific Organizations

The leaders of the Malaysian scientific community have been

actively engaged in the establishing of professional associations.

Overall, foreigners do not play a major role in the creation of
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these scientific associations. We could not reconstruct the history

of all the attempts to form scientific societies, but it was possi-

ble to get partial information from the sample scientists about the

35 societies in which they are involved in one way or another.

Nine out of ten in our sample (91.2 percent) belong to one

or several Malaysian scientific societies in their own specialized

or related professional fields. By disciplinary areas: 91.7

percent of the physical scientists (11 out of 12); 100 percent

of the engineering scientists (13 out of 13); 85.7 percent of the

life-general scientists (12 out of 14); 100 percent of the medical

scientists (13 out of 13); and 86.7 percent of the social scientists

(13 out of 15) belong to Malaysian scientific societies. By gender,

male, 98.8 percent, and female, 93.3 percent; by ethnicity, Malay,

88.9 percent, Chinese 91.7 percent, and Indian, 94.1 percent; by

generation, first generation, 100 percent, second generation, 78.6

percent, third generation, 93.6 percent, and fourth generation,

90.1 percent. In contrast, only seven respondents (8.7 percent) are

not members of any particular scientific society. In most cases

they are isolates in the local scientific community. The number of

memberships held by the sample in local scientific and professional

associations by major area of science are incorporated in Table 41.

The findings in Table 41 disclose that more than one-half

of the respondents (55 percent) are affiliated with one scientific

society only and 36.3 percent have ties to two or more scientific

societies. By scientific areas, the general life sciences (57.1

percent), the medical sciences (53.8 percent) and, to a lesser
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TABLE 41.--Distribution of Number of Memberships Held by Scientists

in Malaysian Scientific and Professional Organizations by

Major Area of Science.

 

Number of Memberships

 

  

 

Major Area Total

of Science Sample Only One Two or More None

N % N % N % N %

Total 80 100.0 44 55.0 29 36.3 7 8.7

Physical 12 100.0 8 66.7 3 25.0 1 8.3

Engineering 13 100.0 11 84.6 2 15.4 0 0.0

Life-Gen. 14 100.0 4 28.6 8 57.1 2 14.3

Life-Agr. 13 100.0 5 38.5 6 46.1 2 15.4

Life-Med. 13 100.0 6 46.1 7 53.8 0 0.0

Soc. Sci. 15 100.0 10 66.7 3 20.0 2 13.3

 

extent, the agricultural life sciences (46.1 percent) have the

greater tendency to become members of two or more scientific and

professional associations inside the country than do physical (25

percent), engineering (15 percent) and social science (20 percent).

The main Malaysian scientific societies and journals exist-

ing in 1976 as recorded by our sample are given in Table 42.

Of the societies in the physical sciences, the Malaysian

Institute of Physics, The Malaysian Institute of Chemistry, The

Malaysian Mathematical Society are national in scope but all three

were recently formed. These societies have published only bulle-

tins and have yet to publish a learned journal. Nonetheless,

within the last three years, they have been active in organizing
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TABLE 42.--Malaysian Scientific Societies and Their Main Publication

as Reported by Scientists in the Major Areas of Science.

 

Society Main Publications

 

Physical Sciences

Malaysian Institute of Physics

Malaysian Institute of Chemistry

Malaysian Mathematical Society

Engineering

Institution of Engineers, Malaysia

Malaysian Institute of Planners

Institution of Surveyors, Malaysia

Life-General

Malaysian Society for Parasitology &

Tropical Medicine

Malaysian Scientific Association

Malaysian Nature Society

Malaysian Plant Protection Society

Malaysian Biochemical Society

Life-Agriculture

Agricultural Institute of Malaysia

Malaysian Veterinary Association

Malaysian Society of Animal Production

Malaysian Institute of Food Technology

Malaysian Plant Pathology Society

Malaysian Society of Soil Science

Society for Advancement of Breeding Research,

Asia and Oceania, Malaysian Branch

Life-Medical

Malaysian Academy of Medicine

Medical Association of Malaysia

Malaysian Association of Physicians

 

 

 

Neuro-Psychiatric Soc. of Malaysian Med.Assn.

Malaysian Society of Anaesthesiologists

Malaysian Society of Pathology

Malaysian Pharmaceutical Society

Malaysian Society for Pharmacology and

Experimental Therapeutics

The Royal College of Surgeons, Malaysia

Obstetric and Gynaecological Soc. of Malaysia

Social Science

Malaysian Society of Asian Studies

The Royal Asiatic Society, Malaysian Branch

Malaysian Economic Association

Malaysian Society for Public Administration

National Geographical Association, Malaysia

Family Planning Association, Malaysia

 

Bulletin

Bulletin

Bulletin

Journal & Bulletin

Journal

Journal

Newsletter

Journal

Journal

Bulletin

Proceedings

Journal, Proceedings

Journal

Bulletin

Bulletin

None

None

Bulletin

Proceedings

Journal

Newsletter

None

Newsletter

None

None

None

Journal

None

Proceedings

Journal

Journal

Newsletter

Bulletin

Bulletin

 



164

conferences, seminars and workshops to enable their members to come

together and to share their knowledge and experiences. They have

also sponsored international meetings for sharing in the wider sci-

entific community.

The most important of all the engineering societies is the

Institution of Engineers, Malaysia; nearly all practicing engineers

in the country belong to it. The society holds a meeting annually,

at which most of the papers are of general engineering interests;

it also publishes the Journal of Engineering and Institution of

Eggineers, Malaysia Bulletin. Among the life-general associations,

the Malaysian Nature Society is the most important and is inter-

national in its coverage. Many scientists in Malaysia, but particu-

larly those in the biological sciences, are members of this society.

It holds general meetings annually and publishes a learned journal

and proceedings. The Malaysian Nature Society is regarded as the

equivalent of the British Nature Society. It publishes papers

mostly of geological, botanical and zoological interest and some

few papers in other fields. The other three societies were recently

formed and have small memberships. Of the three, only the Malaysian

Scientific Association publishes its own journal.

Of the six societies in agricultural sciences, the most pre-

dominant is the Agricultural Research Institute of Malaysia. It has

been established for more than a decade and publishes its own

journal. The others were more recently formed.

Among the six scientific areas, the medical sciences have

the largest number of professional societies. Nonetheless, not all
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of them have a learned journal. The one society that is both local

and international in orientation is the Medical Association of

Malaysia. It is the most distinguished in the medical field and

nearly all practicing physicians in Malaysia belong to it. It has

been in existence for more than a decade and publishes its own

learned journal.

In the social sciences, membership in the different scien-

tific societies is small except for the Malaysian Economic Associ-

ation. It has not only the largest membership but is also the most

prestigious and active social science association. It publishes

its own journal and often holds conferences, seminars and symposia.

Membership in this association is not confined to persons special-

izing in economics. It includes academics in the various social

sciences and also technocrats and policymakers in the public and

private sector.

Although it is difficult to assess rigorously the rela-

tive liveliness and impact of different societies, there is little

doubt that the more vigorous and enterprising among them include

the Malaysian Economic Association, the Malaysian Medical Associ-

ation, the Agricultural Institute of Malaysia, and the Malaysian

Nature Society. Through their conferences, scientific meetings and

publications, they have contributed much to the building of a

Malaysian scientific community by bringing Malaysian and other

scientists together for intellectual exchange of ideas and for the

spreading of scientific information through their publications.
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A majority of the respondents whom we interviewed agree

to one important dimension: that is, the scientific conferences,

meetings and publications organized by their respective societies do

provide them with forms of stimulation and inspiration in their

scientific work. From the activities of their societies they get

new ideas, have chances to make direct contact and to consult with

their more eminent colleagues at scientific meetings, and have a

sense of being part of a larger effort.

Most of the other scientific societies in the country were

recently formed and are still developing. It is premature to expect

them to have a forceful impact on the scientific community. It

would be interesting to see in the next few years if these nascent

professional scientific societies do become major networks for bind-

ing together the scientists inside the country, for exercising

national leadership in science policy questions and for contributing

significantly to the generation of new scientific cultures.

The Dissemination of Knowledge: Communication

of Research Results

In the previous section we have described the interchange

and sharing of scientific and technical information among university-

based Malaysian scientists that occur in a variety of formal and

informal ways: in face-to-face talk with "significant colleagues"

both within and outside theirinstitution; with Malaysians as well

as with foreigners, through conferences--national, regional and

international held inside the country; through meetings organized by
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scientific societies inside the country in which scientists are

participants.

Still other media for sharing results of research activities

include: progress reports on current research, technical reports to

sponsoring agencies, the so-called "open literature" consisting of

professional scientific journals, printed proceedings of confer-

ences, books, theses, ordinary correspondence, pamphlets and news

releases, being guest speakers at other institutions, sending of

reprints, sessions with advisory groups, and so forth. In the

following we will present first: (a) the principal avenues used

by Malaysian scientists for transmitting the results of their

research work; and then, second, (b) the scientists' perceptions of

the end users of their research results in the country.

Principal Avenues for Communicating Results

of Research Activities

While there are widely disparate professional habits among

persons with regard to their communication patterns, there are five

principal avenues for the dissemination of the results of their

research activities to interested persons in and out of the Malay-

sian scientific community. These are (l) publication in scientific

and technical journals (the "open literature"); (2) conferences,

meetings, seminars, workshops and colloquia; (3) visits with

"significant colleagues" at other institutions; (4) formal lectures

at other institutions; and (5) theses.

In Table 43 it is evident that scientific and technical

journals are the main outlet for conveying research results in all



T
A
B
L
E

4
3
.
-
D
i
s
t
r
i
b
u
t
i
o
n

o
f

t
h
e

P
r
i
n
c
i
p
a
l

A
v
e
n
u
e
s

f
o
r
C
o
m
m
u
n
i
c
a
t
i
n
g

R
e
s
u
l
t
s

o
f

R
e
s
e
a
r
c
h

W
o
r
k

o
f

S
a
m
p
l
e

S
c
i
e
n
t
i
s
t
s

b
y
M
a
j
o
r

A
r
e
a

o
f

S
c
i
e
n
c
e
.

 

P
r
i
n
c
i
p
a
l

A
v
e
n
u
e
s

f
o
r

C
o
m
m
u
n
i
c
a
t
i
n
g

R
e
s
e
a
r
c
h

R
e
s
u
l
t
s

M
a
j
o
r

A
r
e
a

o
f

S
c
i
e
n
c
e

 

T
o
t
a
l

P
h
y
s
i
c
a
l

E
n
g
i
n
.

L
i
f
e
-
G
e
n
.

L
i
f
e
-
A
g
r
.

L
i
f
e
-
M
e
d
.

S
o
c
.

S
c
i
.

 

%

 

%
%

N
%

N
%

N
%

%

 

T
o
t
a
l

S
c
i
e
n
t
i
f
i
c

a
n
d

t
e
c
h
-

n
i
c
a
l

j
o
u
r
n
a
l
s

C
o
n
f
e
r
e
n
c
e
s
,

s
e
m
i
n
a
r
s
,

w
o
r
k
s
h
o
p
s

a
n
d

c
o
l
l
o
q
u
i
a

F
o
r
m
a
l

l
e
c
t
u
r
e
s

I
n
f
o
r
m
a
l

v
i
s
i
t
s

w
i
t
h

c
o
l
l
e
a
g
u
e
s

a
t

o
t
h
e
r

i
n
s
t
i
t
u
t
i
o
n
s

S
e
n
d
i
n
g

r
e
p
r
i
n
t
s

T
h
e
s
e
s

B
o
o
k
s
/
m
o
n
o
g
r
a
p
h
s

8
0

1
0
0
.
0

3
1

1
6

1
1 9

3
8
.
7

2
0
.
0

8
.
8

1
3
.
7

6
.
3

1
1
.
2

1
.
2

1
2

1
0
0
.
0

2
5
.
0

0
.
0

0
.
0

1
6
.
7

1
6
.
7

0
.
0

1
3 C

1
0
0
.
0

3
0
.
7

1
5
.
4

7
.
7

1
5
.
4

1
5
.
4

1
5
.
4

0
.
0

1
4

1
0
0
.
0

5
0
.
0

2
1
.
4

0
.
0

2
1
.
4

0
.
0

7
.
1

0
.
0

1
3

1
0
0
.
0

3
8
.
4

1
5
.
4

0
.
0

2
3
.
1

7
.
7

1
5
.
4

0
.
0

1
3

1
0
0
.
0

3
8
.
4

2
3
.
1

3
0
.
7

0
.
0

0
.
0

7
.
7

0
.
0

1
5

1
0
0
.
0

3
3
.
3

2
0
.
0

1
3
.
3

2
0
.
0

0
.
0

6
.
7

6
.
7

 

168



169

major areas of science in Malaysia. More than a third (38.7 per-

cent) of all the respondents indicated having utilized this medium.

Perhaps this is to be expected because whatever the private motiva-

tion of scientist-contributors, the scientific periodicals serve

two major roles: as vehicles for the corrmunication of new discov-

eries and ideas, and as a repository of knowledge. Moreover, the

ultimate purpose of learned journals is not profit but the promotion

of knowledge and the advancement of science and technology. If we

recall,'hiChapter III, each of the scientific disciplines has one

or several scientific and technical journals in which scientists

may publish their research results. These journals, even though

some are of better quality and more prestigious than others, do

provide within their own fields useful and reliable sources of

information to their readers. They serve the purpose of enabling

their readers to keep up with changes and the best of them contribute

much which retains its usefulness long after publication.

Second to scientific and technical journals as the means

utilized to disseminate the results of their research work inside

Malaysia are conferences, seminars, workshops and colloquia. One

in five (20.0 percent) indicate having used this medium. As we

observed in previous sections, these gatherings may be on a national,

Southeast Asian or international level, under the auspices of pri-

vate and public agencies or with the cosponsorship of scientific

and technical societies, foundations, governments, and so forth.

Subjects discusSed in the meetings attended by our sample were
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as varied as the interests and specialties of the scientists who

participated.15

Our respondents usually assess these gatherings as valuable

sources of information for those who attend and, for those who did

not attend, there were the published versions of papers and discus-

sions. One respondent aptly summarized:

The functions of conferences, seminars, workshops and

colloquia are not those which ostensibly motivate the

bulk of our programs, but other forms of communication--

corridor meetings, the presence in one room of those

interested in one single area, face-to-face contact with

an inference of informality--all these taken together

can be an effective means of acquiring, exchanging and

disseminating information.

Conferences, seminars and workshops and their reports have

characteristics which make them exceptionally important and some-

times vital sources of information in Malaysia. To reformulate the

points made earlier, documents are the foremost sources of securing

and disseminating new findings but scientific information is also

obtained and disseminated through people talking and listening to

each other. Our data also show that some of these respondents

utilized non-documentary sources, such as visiting their “signifi-

cant colleagues" at other institutions to inform them about their

research activities and results. Some also are invited as guest

 

15Some of the subjects discussed ranged from physicists and

chemists in national development, national utilization of land

resources, industrial design, engineering hydrology, crop protec-

tion, plant tissue culture, marine pollution in East Asian waters,

agro-waste utilization, livestock production, psycho-tropic medica-

tion, development in Southeast Asia, research on human resources and

issues, local government and development administration in Southeast

Asia, to the multinational corporation--its implications for devel-

oping countries.
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speakers to talk about their research work and results. Those sci-

entists who report visiting their associates or serving as guest

speakers have records of being among the more productive in their

scientific work. To give an example: an eminent medical scientist

at the primate university has been frequently invited by health-

related institutions in the country to speak about his current

research on family planning and childbirth.

Nine respondents (11.2 percent) are currently involved in

research for a doctoral thesis. All are regular staff members of

the faculty of different academic institutions and are at the same

16 The subjects chosen for theses neces-time doctoral candidates.

sitate some original work which makes them potentially valuable

sources of information to people concerned with the subject. Also,

some of these dissertations will later form the basis for fully

published articles, monographs or books.

Finally, five respondents (6.3 percent) distribute or send

reprints as a way of informing others about their studies. This is

especially true of two physical scientists (16.7 percent), two

engineers (15.4 percent) and one agricultural scientist (7.7 per-

cent). Only one respondent reports writing a book based on his

research work and none has written a textbook. Needless to say,

Malaysian scholars primarily depend on foreign textbooks and jour-

nals for references in their scientific work. The distribution of

 

16Out of the nine, seven will submit their theses to their

respective institutions inside the country. The other two will be

submitting their theses to foreign universities.
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pre-prints and other kinds of individually reproduced papers (e.g.,

mimeographed documents and reports) has not as yet become part of

the circulation process inside the scientific community.

The most frequently utilized medium for dissemination of

research findings are the scientific and technical journals and

conferences, seminars, workshops and colloquia. The most striking

feature emerging from this study of communicating systems is the

relatively small proportion of the research results that are dis-

seminated in the forms of pre-prints, reprints, books and monographs.

The reason for this can only be speculated about and await further

investigation. There may be basic cultural constraints on an indi-

vidual's taking the initiative in passing on their papers to others

in Malaysia. It may be the lack of inexpensive duplicating facili-

ties. Not writing books may be attributed to the state of the pub-

lishing business. The culture has yet to accept the practice that

scholars on their own initiative can send out their publications to

professional colleagues unless requested. This is because they do

not wish to be regarded as too ostentatious. However, this is not

true in their interpersonal ties with foreigners in the country and

abroad.

The Perceived End Users of the

Scientists' Research Results

Having asked the sample scientists to itemize which avenues

they relied on to communicate and disseminate their research find-

ings we further asked them to indicate whether or not the results

of their own research have been actually utilized by any specific
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group in the country. In constructing this question we were mindful

of the complexity of the concept "useful." There is a subtle and

potential usefulness related to ideas and information which have been

derived from "rational" procedures and which are incorporated into a

"modern" world-view. This is, in part, what a scientific community

is all about. But from the immediate and narrower perspective of

particularistic end-users, we tried to learn what our sample per-

ceived as the consequences of their own work in varied sections of

the national society. Their responses to the question are given

in Table 44.

The findings are informative about the differences in the

types of knowledge--basic-oriented cw“ applied-oriented--that have

been utilized by the various sectors of the total society as

reported by 40 scientists (50 percent) in our sample. Clearly, the

data disclose that the results of applied studies done by scientists

have greater tendency of being used by the different sectors inside

the country, e.g., agriculture, medical, education, and other sci-

entists. Nearly two out of five (38.8 percent) scientists engaged

in applied-oriented studies perceived that their research results

have been utilized. In contrast, one out of ten (11.2 percent)

scientists engaged in basic research disclose that their research

findings have been used. On this score we hypothesize that scien-

tists who are involved in practical-oriented studies have the

greater opportunity to relate themselves and their own work in

varied sections of the national society.
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TABLE 44.--Distribution of Sectors Perceived by the Scientists as

Having Used Their Research Findings, Classified by Types

of Research.

 

Types of Research

 

 

 

Sectors Perceived Total

by Scientists As Basic Applied

Using Findings -—————————

N % N % N %

Total in sample 80 100.0 33 41.2 47 58.8

Total who see them used 40 50.0 9 11.2 31 38.8

Agriculture 13 16.2 3 3.8 10 12.5

Medical 7 8.7 l 1.2 6 7.5

Education 6 7.5 O 0.0 6 7.5

Commerce and industry 5 6.3 2 2.5 3 3.8

Engineering (building

and construction) 5 6'3 3 3'8 2 2'5

Other scientists 4 5.0 O 0.0 4 5.0

 

Our methodology and the time available to carry out the

study precluded the search for the impact of the perspective of

science, the influence of new sources of "modern" knowledge on the

culture of Malaysia and the infrastructures of development.

Instead, we had to impose a more limited search for understanding

of the interaction between science and society in a developing

country in the third world. We chose to omit, for instance, the

transmission of new modes of thinking and new information to stu-

dents by research scholars acting as teachers, the diffusion of

ideas and proposals from the scientific community to the political
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community, various socioeconomic classes and to the different

linguistic-ethnic groupings. We cannot take into account the feed-

, back process in which the ties with outside groups in turn influence

the outlook and work interests of the scientists.

In the following section we will continue analyzing the dis-

semination of scientific information, but this time by looking at

scientists' roles as consultants and/or technocrats to many differ-

ent groups and organizations inside the country or abroad.

Dissemination of Knowledge and Technology:

Scientists As Consultants

The services of indigenous scientists as technical consul-

tants may be drawn upon by the state, by large commercial and indus-

trial enterprises, service industries, public utilities, foreign

foundations, multinational corporations, international aid organiza-

tions and other agencies that have to do with the social and eco-

nomic development of a new country. It is of no small signifi-

cance, therefore, that local sources of consultative and advisory

help are rapidly becoming available in many developing countries of

the third world and that these services are likely to expand with

time. As modern institutions and political economies of these

countries become more viable and their need for expert assistance

grows and the commitment to building an authentic base become

stronger, independent academics/scientists are needed to offset the

risk of overdependency on foreigners for technical advice which

leads to dependency and neo-colonialism. Equally crucial, a formal

bureaucratic system in the social structures of a developing
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middle-sized, third-world country requires a range of expertise

which a university system can provide on temporary loan or part-

time basis (Arcega, 1976). Malaysia has opted especially for the

part-timers as consultants and advisers.

The practice of engaging part-time local consultants will

undoubtedly grow. Viewed in this historical context, our analysis

centers on the role of Malaysian academic scientists as consultants

to (1) public and private enterprises inside the country, and

(2) regional, international and country-related organizations. We

then asked questions about the norms which enter into the character-

istics of their role functions as consultants.17

Domain of Consultantship: Domestic,

Public and Private Enterprises

In the selective transfer of world-wide or locally derived

knowledge, in making choices on appropriate technology and in get-

ting at the critical issues in program development, scientists can

be valuable resources for a developing country. For the scientist,

the role of consultant has the potential of articulating their pro-

fessional concerns into the mainstreams of society and their exer-

cising some influence in the organization and administration of the

developing institutions. The entire transaction is complex and this

study could deal only with selective aspects of role performance.

 

17For the purpose of this study, a consultant is defined as

a person turned to by a client organization because of one's spe-

cialized knowledge, skills and experiences, to act as an advisor or

to assume part-time responsibility for a specific technical task or

action program. He is not always paid for his services.
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We found that out of the total sample, 33 (41.2 percent)

were technical consultants and/or advisors to the national govern-

ment, 6 (7.5 percent) were consultants to state governments, 16

(20 percent) were consultants to various professional and scientific

organizations, and 5 (6.2 percent) were consultants to local commu-

nity organizations.

Of particular interest are the scientists' advisory roles

to the Malaysian national government and its subsidiary instrumen-

talities and to Malaysian private industry and business. Taking

these two institutions can illustrate the role of scientists as con-

sultants hidomestic public- and private-related institutions in the

country. Table 45 contains the distribution of the number of scien-

tists who are consultants to the Malaysian national government and

its related agencies by gender, major area of science and ethnicity.

It appears that out of our total sample, two out of five

scientists (41.2 percent) are consultants to the national govern-

ment and its instrumentalities. Among them one out of four (26.2

percent) are technical consultants to various ministries of the

government, e.g., agriculture, health, youth culture and sports,

education and science technology, and environment; 7.5 percent to a

research institute, e.g., MARDI (Malaysian Agricultural Research

and Development Institute); 2.5 percent to semi-government agencies,

e.g., Kuala Lumpur City Hall; 5 percent to other national agencies,

e.g., the National Narcotics Bureau, the Economic Planning Unit,

the National Unity Board and the National Family Planning Board.
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Looking more closely at subsections of the sample and com-

paring the six areas of science, predominant indications are that

groups that are most visible in providing consultancy services to

the government and its related agencies are the life-agriculture

scientists (61.5 percent), engineering scientists (46.2 percent),

life-medical (41.7 percent) and social scientists (40 percent).

There is reason to believe that scientists who are in disciplines

which are closely linked to high priority ventures in the social

and economic development of the country and for which there is a

scarcity of high-level scientific manpower in the existing bureau-

cracies are more likely than others to function as part-time techno-

crats for the government and its agencies. This is maximized if

there are experienced persons on both sides in dealing with each

other in these various fields. The least currently involved are

the general life scientists (35.7 percent) and physical scientists

(25 percent). Even these figures are fairly high when compared to

some neighboring scientific communities in Southeast Asia. In com-

parison with the above groups, however, this may simply be due to

the fact that policymakers and administrators in the public sectors

are not aware of the potential benefits or of how to make use of

the talents of the individuals in these professional fields and a

lack of contact or experience by the scientists in knowing how to

proceed in building bridges.

In comparing male and female scientists, we found that two

out of five male scholars (46. 2 percent) and only one out of five

(20 percent) females were consultants to the national government
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and its agencies. Men were more diversified in their consulting

activities. For instance, 27.7 percent of the men were consultants

to the different ministries of the government, 9.2 percent to

research institutes, 3.1 percent to semi-government agencies and

6.2 percent to the other units. In contrast, women were more

restricted in their consultantships; all of the three women scholars

in the role were consultants primarily to ministries. The somewhat

low level and more confined scope of female participation in con-

sultative work cannot be considered particularly surprising if it is

borne in mind that positions as consu1tants presently are available

to persons with high status in the academic community and with those

who have an established reputation in the scientific world and

experience and expert knowledge in the field. In Malaysia, pres-

ently, there are few women who are senior academic scientists with

such social attributes. ,It is, therefore, not uncommon for their

low-level representation as consultants.

In the case of ethnicity, almost one out of two Malays (48.1

percent), and one out of two Indians (52.1 percent) were consultants

to the government and its subsidiary units. In contrast, only one

out of ten Chinese (12.2 percent) were consultants to the same

agencies. We can interpret these results by connecting them to the

ethnic networks of the larger society which facilitate Malay aca-

demic scientists having better linkage systems with the upper-level

policy and management circles of the government which are predomi-

nantly Malayan. Thus, in making appointments of technical consul-

tants and advisors to the governmental organizations, the ascribed
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attribute of ethnic identity and cultural background enters into

consideration along with the achievement norms of knowledge and

skills. Accordingly, professionally competent Malays with experience

in a particular field are more likely to be appointed if they are

available. As a case in point, one out of three (33.3 percent) of

the sample Malays were consultants in varied ministries of the

national government, compared to one out of four of the Chinese (25

percent) and 17.6 percent of the Indian sample. Similarly, one out

of ten Malays (11.1 percent) and one out of six Indians (17.6 per-

cent) and no Chinese were consultants to MARDI.

Aside from being consultants to the Malaysian government

and its subsidiary units, members of our sample were also technical

consultants to Malaysian private industry and business. Table 46

provides the figures on the scientists' role as consultants to

Malaysian industry and business.

For the total sample, slightly more than one-fourth (27.5

percent) were consultants to Malaysian-owned local private indus-

tries and business firms. Among these 15 percent have been con-

sultants to engineering, building and construction-related indus-

tries; 5 percent, to the chemical industry; 3.8 percent, to food-

related industry; 2.5 percent, to plantation firms, and 1.2 percent,

to electronic industry.

Between scientific disciplines the highest rates of partici-

pation in consultative activities in Malaysian private industry and

business firms occurs among the engineers, agricultural life scien-

tists and physical scientists. For instance, three out of four



T
A
B
L
E

4
6
.
-
D
i
s
t
r
i
b
u
t
i
o
n

o
f

S
c
i
e
n
t
i
s
t
s
'

R
o
l
e

a
s

C
o
n
s
u
l
t
a
n
t
s

i
n

D
i
f
f
e
r
e
n
t

T
y
p
e
s

o
f
M
a
l
a
y
s
i
a
n

P
r
i
v
a
t
e

I
n
d
u
s
t
r
y

b
y

G
e
n
d
e
r
,

M
a
j
o
r

A
r
e
a

o
f

S
c
i
e
n
c
e

a
n
d

E
t
h
n
i
c
i
t
y
.

 

T
o
t
a
l

T
y
p
e

o
f

P
r
i
v
a
t
e

I
n
d
u
s
t
r
y

P
r
i
v
a
t
e
 

G
e
n
d
e
r
,

T
o
t
a
l

R
e
l
a
t
e
d

A
r
e
a

o
f

S
a
m
p
l
e

S
c
i
e
n
c
e
,

C
o
n
s
u
l
t
a
n
t

&
E
t
h
n
i
c
i
t
y

R
O
I
E

N
%

N
‘
%

N
%

N
%

N
%

N
%

N
%

E
n
g
'
r
i
n
g
.

P
l
a
n
t
a
-

.
E
l
e
c
-

-
C
h
e
m
i
c
a
l

B
u
i
l
d
i
n
g
/

-
t
i
o
n

C
o
n
s
t
r
.

t
r
o
n
i
c

F
o
o
d

 
 

 

 

T
o
t
a
1

8
0

1
0
0
.
0

2
2

2
7
.
5

2
2
.
5

4
5
.
0

1
2

1
5
.
0

1
1
.
2

3
3
.
8

G
e
n
d
e
r

M
a
l
e

6
5

1
0
0
.
0

2
0

3
0
.
8

1

F
e
m
a
l
e

1
5

1
0
0
.
0

2
l

l—-§D

mu:

F

L00

F0

F0

mo

M
a
j
o
r

A
r
e
a

o
f

S
c
i
e
n
c
e

P
h
y
s
i
c
a
l

1
2

1
0
0
.
0

E
n
g
i
n
e
e
r
i
n
g

1
3

1
0
0
.
0

1

L
i
f
e
-
G
e
n
.

1
4

1
0
0
.
0

L
i
f
e
-
A
g
r
.

1
3

1
0
0
.
0

L
i
f
e
-
M
e
d
.

1
3

1
0
0
.
0

S
o
c
.

S
c
i
.

1
5

1
0
0
.
0

 

COP-NFC)

Or—OOOO

i—OSOv—Or—

NOOP-OO

r-OOII—OO

GOP-LOF-F-

E
t
h
n
i
c
i
t
y

M
a
l
a
y

2
7

1
0
0
.
0

4
1
4
.
8

C
h
i
n
e
s
e

3
6

1
0
0
.
0

1
3

3
6
.
1

I
n
d
i
a
n

1
7

1
0
0
.
0

5
2
9
.
4

500‘

mmm

r-Nt—

ONO

ONO

OF‘O

to

‘0

F

to

OSDOT

OLDLO

ONF-

OLDO

OLDO

ONO

 

182



183

engineers (76.9 percent), almost two out of five agricultural scien-

tists (38.5 percent) and one out of three physical scientists (33.3

percent) have been sought by local private enterprises. Keeping in

mind our earlier findings with respect to consultancy to the govern-

ment and its units, we find some comparative results. Six out of

ten scientists in agriculturally related sciences (61.5 percent)

have been consultants to the government and almost two out of five

(38.5 percent) to the private sector. The consulting services of

scientists in life-general and life-medical are in demand primarily

in the government sector. In contradistinction, engineering scien-

tists (76.9 percent) and physical scientists (33.3 percent) are more

commonly involved in consultancy roles with the private sector than

they are with the government. In contrast to the above, 46.2 per-

cent of the engineers and 25 percent of the physical scientists

function as advisors to the state. The services of the social

scientists are the least sought by both the public and private

sector.

In relation to gender, men are more likely than women scien-

tists to be approached by clients for consultative work in locally

owned private industry and business firms, e.g., 30.8 percent in

the former and 13.2 percent in the latter.

Classified by ethnicity, one out of three Chinese (36.1 per-

cent) have been participating in consultative work in the local pri-

vate sector and business firms. In contrast, only 29.4 percent of

Indian scientists and 14.8 percent of Malays have done so. There

are not as many experienced and highly qualified Malay academic
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scientists and, to a lesser extent, Indian scientists in the fields

of physical and engineering sciences which would enable them to par-

ticipate in consultancy services. Moreover, the management and con-

trol of the private industry and business firms have been Chinese

dominated. Thus it is expected that besides the norms of achieve-

ment of knowledge and expertise, the sub-cultural norms of ethnic

identity, cultural background and other value systems would be

brought into consideration when appointing persons as consultants

and technocrats.

Domain of Consultantship: International, Regional

and Foreign Country's Organizations

Consultative activities of the Malaysian scientific commu-

nity extend beyond local public agencies and private industry and

business firms into Southeast Asian regional organizations, e.g.,

ASEAN (Association of Southeast Asian Nations), SEAMEO (Southeast

Asian Ministers of Education Organization); international organiza-

tions, e.g., WHO (World Health Organization), UNESCO (United Nations

Educational, Scientific and Cultural Organization), IAEA (Inter-

national Atomic Energy Agency), and World bank; foreign organiza-

tions, e.g., MACEE (Malaysian American Commission for Educational

Exchange), Ford Foundation, the China Medical Board of USA, and Von

Humboldt Foundation of West Germany. Table 47 shows the numbers who

were consultants to regional and international organizations by

gender, major area of science and ethnicity.

One out of five (20 percent) were consultants to regional

and/or international agencies. Thus, 6.3 percent were consultants
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to ASEAN; 5 percent, to UNESCO; 3.8 percent, to SEAMEO; 2.5 percent,

to WHO; and 1.2 percent each to IAEA and the World Bank. Virtually

all of these scientists are the more active, productive and eminent

in their respective fields of specialization. Their contacts and

affiliations with these different types of social organizations

provide them with extra networks for scientific communication to a

worldwide scientific community.

When we explore specific variables (gender, area of science

and ethnicity), we find some revealing disparities. For the six

areas, one of three persons (33.3 percent) in social sciences, one

out of four (28.4 percent) in life-general were the most frequently

used by the respective regional and/or international agencies for

consultative and advisory activities. As for the medical scien-

tists, only three out of twenty (15.4 percent) were consultants to

those agencies. The findings in part serve to illuminate the

selective involvement of particular fields by the different agencies

which transcend national boundaries. Probably, this is because the

research work of scientists in these fields and their findings are

envisioned as having some third-world practical implications and

usages: agriculture, public health and socioeconomic development.

The physical and engineering sciences were not extensively tied into

this transnational network.

The life-general and the social scientists were more diver-

sified in their activities, being consultants to ASEAN, SEAMEO, WHO,

IAEA, UNESCO and the World Bank, respectively. The life-agricultural
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scientists were primarily consultants to ASEAN and SEAMEO, and the

medical scientists to ASEAN and WHO.

In regard to the differences between male and female Malay-

sian academic scientists, almost one out of five male scholars (18.4

percent) against one out of four female scholars (26.8 percent) were

consultants to regionally and/or internationally related organiza-

tions. This implies that gender is not a major constraint for

selection as consultants and advisors to major regional or inter-

national bodies. What matters, in reality, are visible academic

persons with research reputations and achievement in the Malaysian

scientific community as exemplified by both selective male and

female scholars in our sample. Individually, they are both profes-

sionally active and productive in their fields.

Among ethnic groups one out of four Chinese (25 percent) and

almost one out of four Indians (23.6 percent) perform as consul-

tants whereas only one in ten Malays (11.1 percent) consult to both

the regional and international bodies. The former two ethnic groups

were consultants to many agencies including ASEAN, SEAMEO, UNESCO,

IAEA and the World Bank, whereas the Malays were confined to two

organizations--ASEAN and UNESCO.

Finally, only five (6.2 percent) in the total sample were

consultants to the foreign private and public organizations which

are tied to particular countries. These organizations are MACEE,

Ford Foundation, the China Medical Board of USA, and Von Humboldt

Foundation, West Germany. None have consultantship roles with the

multinationals. In most cases, persons who were consultants to the
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government and domestic private industry and business firms were

also those who have had consultantship roles to the regional and

international agencies.

Norms in the Selection of Consultants

The choice of the "right" academic scientist having the

training, experience, capabilities, connections and the preferred

qualities desired to fulfill a role and to carry out a project lies

in part with the client organization. The norms and behavior inside

this organization falls beyond the scope of this study. Neverthe-

less, we have asked the scientists about the manner in which they

were chosen as consultants as well as their own conceptions of the

professional and social attributes which are appropriate for being

selected as consultants by the different organizations. They were

asked to indicate whether or not their selection as consultants in

each instance started primarily with their own initiative in which

they approached specific clients with offers of their services or,

on the other hand, they were initially approached by their clients,

or the transaction was mediated by some segments of the government,

recommended by their institution or sponsored by someone influential

in the society or elsewhere around the world.

Their responses show that one out of three (35 percent) in

the sample were directly approached by their future clients for

their services. Of the rest, 7.5 percent were approached by their

academic institutions, 6.2 percent were sponsored by someone influ-

ential both in the society and elsewhere abroad, 8.8 percent were
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selected after their own self-initiative to approach the relevant

agencies, and 2.5 percent were specially recommended by the national

government. This suggests that academic scientists in the country

are most apt to become consultants to the public and private indus-

try or business firms in Malaysia and/or to regional, international

and foreign country's organizations on the initiative of the agencies

that seek their services and contact them through institutional or

18 Indeed, few on their own initiativepersonal sponsorship.

approached any particular institution or agency to offer their knowl-

edge and services.

When we take into account the three variables of gender,

areas of science and ethnicity, we do not find any appreciable dif-

ferences among them in the mode of selection as consultants. Scien-

tists in the six disciplinary areas, male and female, and in the

three ethnic groups generally agreed that they were picked to become

consultants either because they were originally sponsored by some

influential policymaker or senior executive.

Social Factors in the Selection

of Consultants

Insofar as Malaysian academic scientists are self-conscious

of the process of choice, there are six perceived factors that

influenced their own selection as consultants and/or advisors. Of

these, three are most commonly emphasized and significant:

 

18Among those sponsored, two were by a Minister in the cabi-

net of the national government; six were by top administrators of

the scientists' own institution; two were by senior executives of

business firms and one was by a foreigner.
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(1) expert knowledge about a particular domain where there is a

scarcity of viable networks (60 percent); (2) a degree from a foreign

institution (41.3 percent); (3) outstanding reputation in the field

within the scientific community of Malaysia (38.8 percent). The

three elements ranked as somewhat less important but still having

some influence on their selection as consultants are (4) the ability

to interact easily with people in the organization and related

sector (17.5 percent); (5) the ability to speak fluent English (17.5

percent); and (6) having an influential sponsor (6.3 percent).

When we explore further, our findings, as reported in Table

48, reveal that there are variations among the six scientific areas.

While there are no extreme differences between persons in the six

areas in terms of their perceptions of the three highly esteemed

values as a consultant ("expert knowledge," "foreign degree," “out-

standing reputation"), with regard to "ability to interact,"

"fluency in English," and “influential sponsor" there are differ-

ences among the different disciplines. Physical, engineering, and

life-general scientists are less convinced than the other three

groups that “ability to interact" easily with people is an important

criterion in terms of becoming a consultant. The medical, physical

and social scientists do not consider that "fluency in English' is a

an especially important element. Finally, polarized with the agri-

cultural, medical and social sciences, no physical, engineering

and general life scientists feel that an "influential sponsor" is

necessary for them to become a consultant to an organization.
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When distinctions are made between male and female respon-

dents of their perceptions of the traits influencing their selection

as consultants, we find that roughly two out of three men (66.2 per-

cent) in our sample, in contrast to only one out of three women,

agreed that "expert knowledge" is a very significant element. They

also differ about the importance of other traits. More men than

women stressed "outstanding reputation," “ability to interact" easily

with people as important criteria. About the same proportion of

each, one out of five women (20 percent) compared to three out of

twenty men (16.9 percent), considered having a "foreign degree" an

important factor in their selection.

With very few exceptions, we do not find pronounced con-

trasts between Malays, Chinese and Indians in their perceptions of

the factors influencing their selection as consultants. The pattern

in Table 48 indicates that irrespective of their ethnic origin they

generally agreed that "foreign degree," "expert knowledge" and

"outstanding reputation" are by far the most important factors con-

sidered by their potential clients to become consultants. However,

it must also be borne in mind that these factors are, in fact, addi-

tional to the more implicit factors taken into consideration by

future clients regarding the selection of their potential consul-

tants such as ethnic-linguistic origin, political affiliation and

other social cultural factors. Factors such as "ability to inter-

act," "fluency in English" and "influential sponsor" are considered

as of secondary importance. However, Indians (23.5 percent), in

contradistinction to Malays (40.7 percent) and Chinese (50 percent),
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do not consider "foreign degree" as a major asset in terms of their

selections as consultants. Similarly, no Malays, in contradistinc—

tion to Chinese (25 percent) and Indians (29.4 percent), do not con-

sider that "fluency in English" an important dimension.

The process of becoming a consultant to an organization may

change as the scientific community and Malaysian institutions mature

or shift their values and relationships with one another.

Role Functions of the Consultant

Table 49 shows the more definitive sets of activities as

consultants provided by the consultants in our sample of study. The

most influential and most common role is that of contributing advice

on policy questions in relationship to institutional plans and

progress (45 percent). Consider, for instance, the case of one

senior and eminent medical scientist who, at the time of this study,

was a member of the National Maternal and Child Health Advisory

Council of the Ministry of Health. His major role was to advise the

senior staff of the ministry on both the need for and how to develop,

organize and implement plans for maternal and child health care in

the country.

The second common role is to evaluate individual projects

or action-programs of public agencies. Twenty-nine (36.3 percent)

were involved in such undertaking. For instance, two economists

were engaged in evaluative studies concerning national economic

plans on labor utilization and public enterprise development in
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Malaysia. Another was formulating and evaluating programs for

national integration in Malaysia's multiracial society.

The third most common role-related activity of consultants

is to undertake special studies. Twenty-six persons (32.5 percent)

reported having carried out a high percentage of mission-oriented

investigations. Some of these include studies on investment cli-

mate in Malaysia, nonformal education, the development of methods

for the efficient use of facilities and materials in industries

(e.g., a shoe factory, the milk industry), appraising the technical-

economic feasibility of setting up a cattle project in the country,

studies on the identification of the severity of floods and recom-

mendations of measures to be developed to control floods in the

country. In addition, there are more limited tasks such as devel-

oping a technological system and projects for a particular agency

(25 percent); providing temporary professional leadership in inno-

vative programs (17.5 percent); developing research to help solve

some specific questions or problems (13.8 percent); and, finally,

providing seminars and lectures to groups, e.g., doctors, nurses,

administrators, cw“ teachers who were attending new and special

training programs (12.5 percent).

Among scientific disciplines, the assembled data (see Table

49) disclose that both the physical and engineering scientists were

less involved in such activities as providing lectures and seminars,

developing research and development projects, and providing leader-

ship in a project or scheme. This implies that scientists in these

two fields are less likely to be engaged in research and in
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providing leadership in projects in their fields in organizations

outside the academic institutions. The life-scientists were gen-

erally more active except in one or two categories. For instance,

scientists in life-general were less prone to give lectures and

seminars to specific groups; agricultural scientists, like the

physical scientists and the engineers, were less likely to be selec-

ted as leaders of projects or programs in their consultative activi-

ties. The medical scientists were least involved in developing

technological systems and projects for a specific organization.

Finally, social scientists were generally active in all types of

consultative work except in the area of developing research and

development. This may be true because social science research and

development in the country has not been well developed and organized

compared to research in other fields, particularly the life sciences

and, toa lesser extent, the physical and the engineering sciences.

Overall, we do not find any appreciable differences between

male and female scientists in regard to their roles as consultants

except in that of developing technological systems and projects.

0f the twenty respondents (25 percent) in this category, all were

men. The same commonality is exhibited by the three ethnic groups--

Malay, Chinese and Indian.

In the prevailing literature on the sociology of science,

the scientific norms prescribe that rewards are allocated to indi-

viduals solely on the basis of their achievements; in proportion,

that is, to the magnitude of their individual contribution to the

advancement of knowledge. In other words, recognition is allocated
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to an individual to the extent to which he has fulfilled his scien-

tific role as a creator of new knowledge. The same literature is

virtually silent on the rewards which stem from the transmission of

new knowledge to end-users and accordingly no attempt has been made

to codify the norms of achievement on the score. To study the

emerging norm we first listed seven types of reward that seem most

likely to be achieved by scientists in relation to their consulta-

tive work. These rewards are (1) opportunities to learn new prob-

.lems, (2) opportunities to contribute knowledge and skills,

(3) opportunities to gain additional reputation, (4) opportunities

to bring prestige to own university, (5) opportunities to popularize

own professional field, (6) opportunities to get support for research

funding, and (7) opportunities to gain additional income.

We then asked our scientists who have had experience as con-

sultants to identify which of these rewards they feel as having been

fulfilled as the result of their work-role as consultants. Table 50

provides the distribution of the seven types of reward achieved by

scientists by major area of science.

Overall, the results show that there are four pronounced

rewards against three less pronounced rewards achieved by scientists.

Of the former the most predominant is the "opportunities to learn

new problems." Almost half (47.5 percent) of the Malaysian academic

scientists suggested so. This is followed by "opportunities to

contribute to knowledge and skills." We find that two out of five

(40 percent) of the scientists acknowledged the importance of

receiving such rewards in their consultancy work. Besides, one out
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of three (37.5 percent) admitted that "opportunities to gain addi-

tional reputation" is important. Less than a third (31.3 percent)

considered "Opportunities to bring prestige to own university" as

also an important contribution. The less apparent are "opportuni-

ties to popularize own professional field" (23.4 percent), "oppor-

tunities to get support for research funding" (16.3 percent), and

"opportunities to gain additional income" (13.8 percent).

However, among the scientific disciplines, the findings

reveal some variations in the distribution of the rewards attained.

For the first type of reward, "opportunities to learn about new

problems," with the exception of engineering sciences in which three

out of four (76.9 percent) considered such reward important, there

is only slight variation among the scientific areas. On the second

type of reward, "opportunities to contribute to knowledge and

skills," few physical scientists (8.3 percent) consider this as an

achievable reward based on their experience. As for the third type,

"opportunities to gain additional reputation," again the patterns

manifest a slight spread with the life-agricultural scientists (53.8

percent), and engineering (46.2 percent), physical (41.7 percent)

and social scientists (40 percent) being more inclined than others

to accept the norm that their consultative roles would enhance

their professional and scholarly reputations. The fourth type is

"opportunities to bring prestige to own university." With the

exception of general life scientists (14.3 percent) and social

scientists (23.1 percent) who were less prone to consider such
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as forthcoming, we do not find any significant discrepancies between

the fields.

Among the less pronounced rewards--"opportunities to popula-

rize own professional field," "opportunities to get support for

research funding" and "opportunities to gain additional income"--

the responses disclose some interesting variation. For instance,

two out of five agriculturally related scientists (46.2 percent) Con-

sider that their consultative roles would provide them with the

avenues to popularize their own professional field in the larger

society. In contrast, the medical scientists (7.7 percent) do not

consider such reward as occurring. This probably reflects the

present low status of agriculture and the high status of medicine in

Malaysia. Both the life-general (28.6 percent) and the life-

agriculture (23.1 percent) scientists expect to secure research

funds from these sources and expect little or nothing in added per-

sonal income. The physical (25 peroento and engineering (30.8 per-

cent) scientists expect to receive monetary reward as additional

personal income. Perhaps the difference is that the latter are

more likely to be consulting with profit-making organizations.

The purpose of this chapter has been to trace the patterns

of and variations in the linkages of scientists within the context

of the Malaysian scientific community and segments of Malaysian

society and in the process to determine how knowledge is transmitted

among scientists and between them and end-users. In a real sense

they are one of the gatekeepers to the world of science within



201

Malaysian society. In the next chapter, we will address the trans-

societal networks of scientists and the patternings and variations

of their third cultural interpersonal ties.



CHAPTER V

THE TRANS-SOCIETAL NETWORKS 0F SCIENTISTS AND THE

PATTERNING OF THEIR THIRD CULTURE OF SCIENCE

In the previous chapter, we have discussed the patterns of

networks among scientists within the national society. Now we turn

to the trans-societal networks of Malaysian scientists and the

patternings of their third culture. The purpose of this chapter is

to answer the questions: How do Malaysian academic scientists

establish trans-societal networks? what channels are employed by

them in building and maintaining such networks? and what are the

different types of networks created?

These trans-societal networks will be considered from two

viewpoints. First to be considered are the phenomena which influ-

ence the building of scientists' third cultural networks. Here we

will discuss (a) our sample's reference groups as to leading centers

abroad of the respondents' professional field; (b) the scholars in

similar fields of research abroad who are personally known by them

and with whom they have professional ties; (c) conferences attended

in foreign countries; and (d) membership in foreign scientific and

professional societies.

Second, we will look at the characteristics of the Malaysian

third culture of science as it relates to total scientific

202
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disciplines or science epicenters and to the personal networks of

the Malaysian scientists themselves. We will endeavor to under-

stand network bonds by examining (a) the characteristic elements of

this third culture, (b) the present functions of third cultural

networks for the Malaysian scientific community, (c) the different

modes of participation in scientific third cultures and the different

attachments that develop, as well as (d) Malaysian scientists' con-

ceptions of their scientific roles. For the modalities that occur

and/or the different kinds of scientific networks, a number of fac-

tors will be considered. They are gender, area of science, eth—

nicity, highest degree earned, place of education for highest

degree, generation and university affiliation.

Establishing Trans-Societal Networks

Trans-societal networkings among scientists have long

existed but with the demise of colonialism, the nature of these

linkages changed as scientists became embedded in a new world system.

The interdependence between scientists in the developed and the

less-developed societies has led to the incremental growth of knowl-

edge and the spread and exchange of ideas in the global world but

the nature of the relationship has changed somewhat.

Every Malaysian institution of higher education which we

studied is tied into a network of relationship which transcends

national boundaries. All Malaysian scientists have personally

encountered foreigners in their professional activities either in

Malaysia or abroad. Consequently, interpersonal ties have developed
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between Malaysian scientists and their foreign counterparts who are

located in other countries. There are a number of ways in which

scientists establish and maintain personalized trans-societal rela-

tonships, among them are going abroad for graduate training and

attending scientific conferences, seminars and workshops. Neverthe-

less, in order to understand the matrix of such trans-societal ties,

we have first to consider the general distribution around the world

of trained scientists and the reputational ranking of countries,

institutions and laboratories with respect to the training of scien-

tists and the furthering of knowledge. Those countries, institu-

tions and laboratories which are perceived as crucial in the

advancement of knowledge and hence are preferred places for the

education of future scientists, represent to the Malaysian scientists

the epicenters of global science.

Perceptions of Malaysian Scientists As to the

Global Epicenters of Their

Professional Fields

While our sample of scientists differs among themselves in

their cognitive maps as to the epicenters of science for their pro-

fessional fields, none had difficulty in identifying the present

location of their own field's epicenter. They could specify the

part those at the epicenters have played not only in the recent

development of their specialized field but also, for many, the way

the scholars and institutions at the center had facilitated their

own education and contributed to their research and professional

careers. These reference groups are viewed as being significant
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centers of intellectual and technical creativity in their own pro-

fessional field and their scientific performance constitute the

highest world standards. They are defined as comprising a sizable

number of working scientists who are the creators of the prevailing

research paradigms or are engaged in studies on the growing edges of

knowledge in their fields. Without any hestitation, members of our

sample would strongly recommend their own best students to study for

their graduate training at these particular centers of science.

Table 51 shows the location of the centers of science in each indi-

vidual's own professional field by major area of science.

From this table it can be generalized that three out of four

in our sample of Malaysian scientific community identify two epi-

centers of global science, the United States and Great Britain.

But they divide almost equally in appraising these two centers:

38.7 percent consider the United States and 36.2 percent Great Bri-

tain as the primary reference group for science. Three-fourths of

the sample look mainly to these two countries for their paradigms

and models for scientific roles, for the books, journals, pre-

prints, etc., they read, for the professional forum in which their

own work is critically appraised for its contribution to science and

world-respected recognition accorded for scientific accomplishments.

They are also the places to which they have established trans-

societal interpersonal ties. Other countries in Europe, Australia/

New Zealand, Canada and India appear visible as intellectual centers

for one out of three. The absence of some regions on their cogni-

tive maps may be explained to some degree by linguistic barriers,
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political and economic isolation, and weak cross-cultural relation- '

ship between Malaysia and some countries with viable science com-

munities (i.e., Japan, U.S.S.R., mainland China). In contrast to

the humanities in Malaysia, which contain scholars with growing

interests in other cultures (as, for instance, the Middle-East),

the epicenters of world science continue through the Malaysian sam-

ple of generations studied to remain fairly confined.

Malaysians in various scientific fields exhibit different

clusters in locating the epicenters of world science in their pro-

fessional fields. Agricultural scientists (69.2 percent) and social

scientists (40 percent) visualize the United States as the foremost

center for their professional field with Great Britain second. The

engineers (69.2 percent) and the general life scientists (57.1 per-

cent) appraise Great Britain as the global leader with the United

States second. The physical scientists are more divided in their

choices. While 41.6 percent regard the United States as the major

center for physical sciences, 25 percent consider one or another

country in Europe, and 16.7 percent put Great Britain first. An

interesting sidelight is the medical scientists. Despite the fact

that over 90 percent of them received their post-graduate training

in Great Britain, more than a third of them (38.4 percent) rank

Great Britain and the United States as equally important in being

the dominant centers for research in the medical field.

We have reviewed thus far the main locations in the world

of science centers as designated by Malaysian scientists with refer-

ence to their fields. Our underlying hypothesis is, therefore, that
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our sample will more than likely establish networks between them-

selves and colleagues in the larger world scientific community who

are located at these known and respected foreign scientific centers,

and with whom they can easily communicate because of a common lan-

guage (English) and opportunities to interact freely on their own

initiative. In the following section we examine the foreign schol—

ars who are known personally and with whom they have personalized

relationships in the different foreign scientific centers. Please

note that we exclude from this part of our report the foreign sci-

entists who presently live and work in Malaysia. They were reported

on in the previous chapter.

Scholars in Other Countries in Similar Fields of

Research Known Personally by Malaysian

Scientists and With Whom They Interact

An important sociological basis for trans-societal linkages

is a network of informal contacts between scientists which allow

for a continuous and easy flow of ideas and information. Person-

alized contacts between scientists from developed and developing

societies are one of several ways in which knowledge transfer can

take place. The amount of information which is being exchanged at

international conferences, at meetings of scientific societies,

orally or through private letters and personally circulated pre-

prints is seemingly much larger than that which goes through more

formal channels of communication. Most scientists informally

exchange their research ideas with others long before formal publi-

cation takes place.
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The Malaysian scientists in our sample have built up

informal and sometimes elaborate systems of networking for the

exchange of information through letters, conference schedules, pre-

prints and reprints with their colleagues abroad. More than four

out of every fiveiriour total sample (83.7 percent) know, communi-

cate with and maintain interpersonal ties on a continuing basis with

"significant colleagues" in foreign countries. The number of foreign

colleagues with whom they have interpersonal ties is given in

Table 52.

There are wide differences among our scientists in the num-

ber of scholars in foreign science centers whom they personally know

and with whom they keep in touch. At one end of the range, 38.8 per-

cent communicate with one or two persons, and at the other end, 45

percent have ties with three or more scholars. One-sixth (16.2 per-

cent) have no ties with scientists at their science epicenters. By

scientific areas, among those who have ties with only one or two

foreigners, the most dominant are agricultural scientists (61.5

percent), physical scientists (50 percent) and medical scientists

(46.1 percent). In comparison, among those who have ties with three

or more colleagues are general life scientists (71.4 percent),

engineering scientists (61.5 percent) and social scientists (60

percent). Among those who have no ties with foreigners, 30.8 per-

cent are medical scientists and 23.1 percent agricultural scien-

tists. The lower proportion of ties of the medical community may

reflect its greater internal strength in Malaysia, whereas the agri-

cultural sciences may be too young to yet have pervasive networks.
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TABLE 52.--Distribution of the Number of Foreign Colleagues With

Whom Malaysian Academic Scientists Have Interpersonal

 

 

 

Ties.

Number of Foreign Colleagues

With Whom Interact

Major Area Total
. One or Three or

of Sc1ence Sample Two More None

N % N % N % N %

Total 80 100.0 31 38.8 36 45.0 13 16.2

Physical 12 100.0 6 50.0 4 33.3 2 16.7

Engineering 13 100.0 4 30.8 8 61.5 1 7.7

Life-Gen. 14 100.0 3 21.4 10 71.4 l 7.1

Life-Agr. 13 100.0 8 61.5 2 15.4 3 23.1

Life-Med. 13 100.0 6 46.1 3 23.1 4 30.8

Soc. Sci. 15 100.0 4 26.7 9 60.0 2 13.3

 

The countries of the foreign scholars with whom our sample

communicate and have personal ties are given in Table 53. There are

several modal patterns. First, more than two-thirds of our sample

(68.8 percent) have ties with counterparts in Great Britain. The

proportions having interpersonal networks with British scientists

varies by major area of sciences. It is high for medical scientists

(92.3 percent), physical scientists (91.7 percent), the general life

scientists (85.7 percent), and the engineering scientists (69.2 per-

cent). The binational British-Malaysian third cultures remain

strong in these fields. It is low for agricultural life scientists

(15.4 percent). The British during the colonial period did not have
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a high development in agricultural sciences, nor has it since inde-

pendence. Second, the expansion of cross-cultural relations in

recent years between Americans and Malaysians is expressed in the

figures that 42.5 percent of our sample scientists have personal ties

with Americans in the United States. The incidence of these particu-

lar ties are especially large in the life-general (85.7 percent) and

the social sciences (80 percent).

While these findings strengthen the earlier hypothesis, we

now need to add some qualifications. Close to a third of our sam-

ple (33.8 percent) report having personal ties with colleagues in

Southeast Asia (Thailand, Singapore, Indonesia, and the Philippines).

Personal networkings are proportionally numerous among social scien-

tists (60 percent), life-general (42.9 percent) and agricultural

(38.5 percent). All told, they represent the outcomes of newer

organized efforts to foster regional cooperation in higher educa-

tion with respect to some of the sciences and the emergent interests

in some scholarly circles to generate regional networks and a sense

of commonality among the Southeast Asian countries.

The discrepancy between the sample's identification of

Australia-New Zealand as an epicenter of work in their field (5 per-

cent) and the proportion of them who have personal ties with fellow

scientists in this part of the world (37.5 percent) can be explained,

by inference, to the exceptionally rapid growth of opportunities for

Malaysians to go for advanced studies, conferences, or scholarly

tour visits to these countries. The two largest centers of science

in Asia today, India and Japan, do not loom large on our sample's
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cognitive map and only 3.8 percent of them have personal ties with

any scientists in India and 2.5 percent with fellow scientists in

Japan.

Although the total with ties to scientists abroad is large

there are gradations in these figures by disciplines. The general

life scientists (92.9 percent) and engineering scientists (92.3

percent) contain the greatest proportion of their members with ties

to foreigners abroad; the social scientists (86.7 percent) and

physical scientists (83.3 percent) rank close to the median, while

the agricultural (76.9 percent) and medical (69.2 percent) are the

least involved. Perhaps this is due to the fact that agricultural

and medical sciences to a large degree have stronger supporting

systems within the national scientific community. For some in these

fields, maintaining ties with foreigners abroad is not considered

as their foremost concern.

A higher percentage of men (86.2 percent) than women (73.3

percent) have network ties with scientists abroad. This is not

unexpected since women have marginal roles within the Malaysian

scientific community, thereby limiting the range of their inter-

personal ties with scholars abroad.

By ethnicity, the rank order from high to low in having per-

sonal ties with individual scholars in other countries is Chinese

(88.9 percent), Indians (88.2 percent) and Malays (74.1 percent).

To probe beneath the surfaces of these personalized rela-

tionships between members of our sample and their foreign associ-

ates, we now consider in more detail how these ties were created
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and the different status levels of the foreign scholars, the fre-

quency and manner in which scientists communicate with them and the

specific dyadic exchanges of science materials and services taking

place between them.

Turning to the way in which these dyadic interactions are

built and the status levels of the foreign scholars, our findings

indicate some interesting clues. The most frequent sources of

binding stem from an earlier relationship with professors and other

graduate students in the same field in a foreign university or

research center. One in five continue in regular interaction with

their former professors in the country where they studied. We would

stress that a good intellectual relationship had been worked out

when they were graduate students. They understand each other's man-

ner of thinking and can quickly zero in on the points of intellectual

exchange. Besides former professors, some scientists also retain

ties with their former graduate student cohorts whom they knew and

had worked with before (33.8 percent). This is especially the case

for medically related scientists (61.5 percent). Next, 15 percent

have personal ties with individuals whom they had met while visit-

ing research centers or while doing post-graduate work during a

sabbatical leave at foreign institutions. The remainder established

ties either during the foreign scholar's visit to Malaysia (7.5

percent) or at professional and scientific meetings abroad (7.5

percent).

The frequency of communication with their foreign colleagues

varies from scientist to scientist. Almost a third (33.8 percent)
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in all the scientific disciplines communicate on the average once

every six months. The frequency of correspondence for the rest of

the respondents is unevenly distributed. It varies from once a

month (13.7 percent), once in two months (6.2 percent), once in

three months (8.8 percent) up to once a year (3.8 percent). Then

there are some (17.5 percent) who simply say occasionally and when

there is need.

Looking closely at our sample of scientists at work, there

is a web of reciprocity and exchange which links the Malaysian scien-

tific community and their foreign counterparts. We have asked each

of them to indicate "how these foreign scholars have helped them in

their scientific work" and, similarly, "how they in turn have

helped their foreign counterparts." Table 54 provides the patterns

of the scientists' responses to our questions.

The kinds of scientific help obtained by Malaysian scien-

tists from their foreign counterparts include initiating collabora-

tion in research, reading and commenting on research manuscripts,

securing publications, equipment, specimens, post-graduate place-

ment, hosting during visits, and exchanging research data. The

aggregate suggests that the most common role of the foreign scholars

is to read and comment on the manuscripts sent to them by their

Malaysian counterparts prior to formal publication. More than one-

half of the total sample (59 percent) mention this. Furthermore,

these foreigners often eventually help in the placing of these manu-

scripts for publication in foreign scientific journals.
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TABLE 54.-—Nature of Scientific Help Extended by Foreign Scholars

to Malaysian Scientists and by Malaysian Scientists to

Foreign Scholars.

 

 
 

 

Extended by Extended by

Nature of Foreign Scholars Malaysian Scholars

Scientific Help to Malaysians to Foreigners

N % N %

a a
Total 80 100.0 80 100.0

Initiate callaboration 36 45.0 19 24.0

in research

Read manuscripts 47 59.0 14 18.0

Secure publications 28 35.0 12 15.0

Secure equipment/ 10 13 0 1 1 3

apparatus ' '

Secure specimens 11 14.0 16 20.0

Secure post-doctoral

appointments 5 6'3 1 1'3

Hosts during visits 20 25.0 24 30.0

Exchange research data 2 3.0 2 3.0

 

aPercentages do not add to 100.0 percent because some

extended more than one type of scientific help.

The most highly involved in this process are the general

life scientists (79.8 percent), closely followed by the social

scientists (67 percent), engineering scientists (62 percent) and

physical scientists (58 percent). The medically related scientists

(46 percent) and the agricultural scientists (39 percent) are less

involved.

The next most common role of the foreigners is to initiate

collaboration in research with their Malaysian colleagues.

Slightly less than one-half of our sample (45 percent) were
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approached for such activities. The largest proportionate amount

of collaboration occurs among the life-medical scientists (69 per-

cent) and the general life scientists (50 percent). It is less

frequent among the other disciplines: physical science (25 percent),

engineering (23 percent), agriculture (31 percent) and the social

scientists (27 percent). The third role-related activity is render-

ing assistance for securing publications. Roughly 35 percent of

Malaysian scientists received such help from their foreign associ-

ates. This occurs more often for the general life scientists (50

percent) and social scientists (47 percent) than for agricultural

scientists (38.5 percent), physical scientists (25 percent),

engineering (23 percent) and medically related scientists (23

percent). The fourth activity consists of the foreigners becoming a

host during visits made by their Malaysian colleagues. A fourth of

our sample have been the guest of a foreign scientist in the years

since they completed their foreign education and subsequently

returned to Malaysia. Other activities of the foreigners, such as

providing help in securing equipment/apparatus, specimens, materials,

post-doctoral placement, and exchange of research data, are less

often cited by the sample.

In exchange for the supporting services extended to them by

their foreign colleagues, Malaysian scientists provide other forms

of help to their foreign colleagues. Table 54 reveals that the most

typical help given is being hosts during visits of their foreign

"significant colleagues" to Malaysia. Three out of ten in our sam-

ple (30 percent) have hosted foreign scholars during their visits
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to Malaysia. The highest proportion were the agricultural scien-

tists (46 percent), general life scientists (43 percent) and social

scientists (33 percent).

The second important role is collaboration in research.

Twenty-four percent indicate they extended research opportunities

to foreign colleagues. The most prominent participants in initia-

ting joint studies are the agricultural and medical life scientists.

One out of five scientists (21 percent) in both of these two fields

have shared at least one of their studies with foreign associates.

The third important role is that of securing agricultural,

zoological and botanical specimens requested by foreign scientists.

One out of five scientists in our sample has responded to such

requests, made special collections and sent them to their foreign

colleagues. Most of them are in general (43 percent) and agricul-

tural (23 percent) life sciences. Reading and commenting on

research manuscripts written by foreigners before they submit them

for publication has been done by nearly a fifth of the sample.

Up to now, we have been discussing the extent and patterns

of exchange in scientific activities between the Malaysian scien-

tific community sample and their foreign "significant colleagues."

We can conclude that while the norms of reciprocity between them

endure, a large majority of the sample are more frequently

dependent on their foreign associates than their foreign counterparts

are on them for scientific help and services. Further, we can also

conclude that thelife scientists, particularly the general and

medical and, to a lesser extent, agricultural, are the disciplinary
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groups most actively participating in exchange with foreigners. The

social scientists fall at midpoint in most of these activities.

The least engaged in a system of reciprocity and mutual exchange

with foreigners in their work roles are the physical and engineering

scientists.

In the following section, we will discuss the scientists'

participation in conferences held around the world.

Conference Attendance in Foreign Countries

by Malaysian Scientists

Nowadays, ideas, social technology and knowledge move on an

increasing scale across national boundaries, not only through

research publications but also through direct contact, discussions

and exchange of views at scheduled meetings. The Opportunities to

attend and participate in conferences, seminars and workshops and to

informally confer at these sessions with working scholars having

shared interests seem vital to large segments of a scientific com-

munity, especially those who feel somewhat isolated in peninsular

Malaysia. We discussed our scientists' attendance and participation

in professional meetings held inside Malaysia some time in the three

years prior to our study. Now we turn to our sample's attendance

at foreign conferences, seminars and workshops.

The findings from Table 55 indicate that two-thirds have

participated in at least one conference, seminar or workshop in a

foreign country during the three years prior to our study. Slightly

more than one-third of the sample (33.8 percent) went to only one

foreign meeting and another third (33 percent), two or more meetings.
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TABLE 55.--Distribution of Malaysian Scientific Community Sample by

Proportion Who Attended Foreign International Conferences,

by Place Attended, by Number of Conferences Attended and

by Average Number per Person for Three Years Before This

 

 

Study.

No. No. of Average No.
. % of Total .

Attending Foreign Conferences

Place Attended Foreign Aiighdin Conferences per Person

Conference 9 Attended Attending

Total 53 66.3 91 1.72

Great Britain 8 10.0 11 1.38

U.S.A. 12 15.0 15 1.25

Europe 12 15.0 14 1.17

Australia/
New Zealand 11 13.8 14 1.27

Canada 2 2.5 3 1.50

Southeast Asia 19 23.8 28 1.50

India 3 3.8 3 1.00

 

A larger portion of the Malaysian scientific community (63.3 per-

cent) than the Philippine scientific community (51 percent) have

taken part in international conferences (Useem, Useem, and McCarthy,

forthcoming). But the average number of conferences participated

in per person is fewer for Malaysian scientists (1.72) than Philip-

pine scientists (4.63). Perhaps this is due to the fact that it is

a general policy of the Malaysian scientific community to share

opportunities for attending conferences abroad among its members,

the more prominent scientists attending important conferences and

the less eminent scholars attending conferences that are less dis-

tinguished in nature, whereas the Philippines has no such norm.
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The concentration of meeting attendance in the same countries

which are perceived as the epicenters of world science and with which

Malaysians have personal ties comes as no surprise. But the corre-

lations are not as close as one might have expected. Continental

Western and Eastern Europe, especially the Netherlands, Switzerland,

and U.S.S.R. and, notably, Southeast Asia are the meeting sites for

relatively larger numbers of conferences than would be predicted

from the cognitive maps and personal ties of Malaysian scientists.

The relatively larger number of meetings held in Southeast Asian

countries is the result of the growing interest among the policy-

makers and scholars of these nations to build up closer Southeast

regional c00peration and understanding for the growth and develop-

ment of knowledge. To some extent it is paralleled by international

organizations holding regional conferences for Southeast Asia.

Approximately half in the physical, engineering and agri-

cultural sciences have managed to get to one foreign conference.

The physical engineering sciences being newly and less fully devel-

oped fields in the country, many in these areas are just now begin-

ning active careers of research and the institutionalization of

their specialities. With the exception of a few instances, much of

the work done in these fields in the country has yet to have a

recognized impact within the national society and across national

frontiers. Although the agricultural sciences have a longer history

in Malaysia, most of the agricultural scientists are in the younger

generation who are working in new research traditions and have yet

to establish their professional reputations in the world system of
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science. In addition, the one-conference participants are pre-

dominantly affiliated with the newer universities (49 percent) in

contrast to those in the primate university (28 percent).

The medical (54 percent), the life-general (43 percent) and

the social scientists (40 percent) have been participants in one or

more conference held outside the country. An obvious contributing

factor to their active participation in overseas meetings is the

availability of funding both from their own institutions and other

support systems. More importantly, Malaysians in the life-medical

and life-general and, to a lesser extent, the social sciences, more

than the rest, have far-reaching extensive and/or intensive networks

abroad. They keep themselves well informed on conference schedules

in foreign countries. Furthermore, their empirical work which is

oriented toward economic, health and ecologically related problems

of an underdeveloped society coincides with the current world inter-

est in holding scientific conferences on development of these areas

of concern to the third world.

Sixty percent of the women and 28 percent of the men have

attended only one scientific meeting. We suggest that women are

less likely to attend than men because women have marginal status

in academic institutions. They average less number of years in

university service. They have low administrative involvement (over

and above the organization of their courses), less influential

positions in both the academic and scientific communities. Further-

more, except for three cases, most of them have engaged in types of

research which do not receive the international recognition that
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would enable them to be invited to some conferences abroad. There

were extremely few female Malaysian scholars working in academic

institutions prior to independence. Moreover, when measured in

terms of research publications, men are further along in their

careers and hence have relatively more productive records than the

women who are largely in the younger generation. Therefore, Malay-

sian male scholars presently are more in the forefront in science

.develOpment and activities in Malaysia than women.

Among ethnic groups, a large ratio of Malays have attended

only one conference (48 percent) in contrast to the Chinese (29 per-

cent) and Indians (25 percent). Our explanation for such differ-

ences is that most Malays are recently foreign-returned, young in

generation and new arrivals in the scientific community. They cur-

rently are working in the newer and less established universities

in the country. Being newcomers on so many scores, they often

exhibit more concern over developing their roles, the incorporation

of their fields in university projects and in publishing their first

results. For many it seems a bit premature to expect that they

would be recognized for contributions to the larger society and the

wider world scientific community. Under these circumstances, they

are less likely to have opportunities to participate in inter-

national meetings in a foreign country.

In terms of generation, the senior generation of Malaysian

scientists are the most active internationally in attending meetings.

Three out of four of the first generation of scholars (75 percent)

and three out of five of the second generation (64 percent) have
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attended two or more gatherings held abroad in the past three years.

The senior generation of scholars includes several able individuals

of highly respected reputations who have made a name in their spe-

cialty by virtue of their years of productive research and, in addi-

tion, hold high status in the academic community and have many ties

with the government. In contrast, among the younger scientists,

21.3 percent of the third generation and 18.2 percent of the fourth

generation have attended two or more meetings held in a foreign

country.

Demographic Count of the Participants

and Non-Participants in Trans-

Societal Networks
 

Of the 80 academic-based research scientists sampled, 67

(83.3 percent) participate to some degree in networks with foreign

scholars who live in foreign countries. The purpose of this sec-

tion is to enumerate the chief demographic characteristics using

our selected set of variables to guide the factual inventory.

The multiple circumstances which influence the incidence and type of

participation is deferred until the following section of the chapter.

Tables 56 and 57 summarize these sets of data. It is instructive

to first ask the question: Who are the thirteen scientists with no

trans-societal personal networks? We can specify three different

categories: (1) some are individuals who have the potential of

establishing personalized ties abroad at some time in the future, but

have not done so up to now because of the newness in their profesg

sional role. (2) Others have been so heavily involved in
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TABLE 56.--Distribution of Malaysian Scientific Community Sample by

Gender, Ethnicity, Area of Science and Generation as to

Participation or Non-Participation in Third Cultural

 

 

   

 

 

 

Networks.

Third Cultural Network

. . . . Non-
Cha a t t T t l S l P t t . .o; gags}: 1c 0 a amp e ar 1c1pan s PartiCipants

N % N % N %

Total 80 100.0 67 83.8 13 16.2

Gender

Male 65 100.0 56 86.1 9 13.8

Female 15 100.0 11 73.3 4 26.7

Ethnicity

Malay ' 27 100.0 20 74.1 7 25.9

Chinese 36 100.0 32 88.9 4 11.1

Indian 17 100.0 15 88.2 2 11.8

Area of Science

Physical 12 100.0 10 83.3 2 16.7

Engineering 13 100.0 12 92.3 1 7.7

Life-Gen. 14 100.0 13 92.9 1 7.1

*Life-Agr. 13 100.0 10 76.9 3 23.1

Life-Med. 13 100.0 9 69.2 4 30.8

Soc. Sci. 15 100.0 13 86.7 2 13.3

Generation

First 8 100.0 6 75.0 2 25.0

Second 14 100.0 11 78.6 3 21.4

Third 47 100.0 40 85.1 7 14.9

Fourth 11 100.0 10 90.9 1 9.1
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TABLE 57.--Distribution of Malaysian Scientific Community Sample by

Highest Degree Earned, Country of Highest Education,

University Affiliation as to Their Participation in Third

Cultural Networks.

 

Third Cultural Network

 

   

 

 

 

 

Characteristic . . Non-

of Sample Total Sample Part1c1pants Participants

N % N % N %

Total - 80 100.0 67 83.8 13 16.2

Highest Degree Earned

Bachelor 1 100.0 1 0 0.0

M.B.B.S. 12 100.0 8 66.7 4 33.3

Master 20 100.0 16 80.0 4 20.0

Doctorate 47 100.0 42 89.4 5 10.6

Country_9f Highest Education

Malaysia 10 100.0 9 90.0 1 10.0

Philippines 1 100.0 0 0.

India 1 100.0 0 0.0 1

Australia/New Zealand 14 100.0 12 85.7 2 14.3

Canada 6 100.0 83.3 1 16.7

United States 9 100.0 77.8 2 22.2

Great Britain 39 100.0 33 84.6 6 15.4

UniversityyAffiliation

Primate university 51 100.0 44 86.3 7 13.7

Newer universities 29 100.0 23 79.3 6 20.7
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administrative roles or extra-scholarly pursuits in private or

public life that they have curtailed their research and active com-

munication with scientists in foreign countries. They often spend

much of their professional role in different sectors of the society

and they derive their satisfaction from the consulting they do. For

these individuals, recognition for achievement in their field is a

means for achieving other ends such as high status position, extra

monetary reward, and prestige in the Malaysian society at large.

(3) There are also several who have a foreign education but who for

ideological reasons do not wish to have contacts with foreigners in

Malaysia or in a foreign country. For them, interacting and commu-

nicating with foreigners is interpreted as not in their best inter-

est or in the interest of the country. They feel culturally

nationalistic in the sense of wanting to build a knowledge base and

develop an appropriate technology in accordance with what best

fits the tradition of the country and society. They prefer no

direct foreign participation for themselves nor do they want indi-

rect foreign influences impinging on Malaysian culture. In contrast

to those scientists who have a Malaysian focus to their work and

yet maintain ties abroad, these scientists believe that both the

professional work and identity of Malaysian scientists should be,

as far as possible, established within Malaysian national boundary

and culture.

Having identified the isolates from international science

networks, we now briefly survey the participants in any trans-

national networks.
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Area of Science

There is a high proportion of persons in all the six scien-

tific areas with networks abroad. Most active are the life-general

(92.9 percent) and the engineering scientists (92.3 percent). Close

to being "average" are the social scientists (86.7 percent) and

physical scientists (83.3 percent). In the lower range are agricul-

turally (76.9 percent) and medically (69.2 percent) related scien-

tists.

Gender

Congruent with the earlier reported findings in this chapter,

men are more likely than women to have ties with foreign scientists

but the magnitude of the difference is not impressive. Among the

15 women scientists, 11 (73.3 percent) have professional ties abroad

to 86.1 percent of the men.

Ethnicity

There is no striking difference between two of the ethnic

groups in the creating and maintaining of trans-societal networks.

The Chinese (88.9 percent) and Indians (88.2 percent) are about

equally involved. The percentage of Malay participation is lower

(74.1 percent). Their participation being lower than the other two

ethnic groups is to be expected. As we have mentioned before, the

majority of Malay scientists in this study are newcomers to the

world of science. Hence, they, as a category, have no legacy of

traditional ties into the world of science to draw upon and are

()nly now engaged in creating networks. Comparatively few have
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advanced far enough in their professional careers to have gained

international recognition for their productive work as scholars.

As newcomers to higher education faculties, they predomi-

nantly have appointments to positions in the newer universities of

the country. These newer institutions have yet to establish insti-

tutional networks and reputations in the scientific community

either within the national society or in the wider community of

world scientists. We anticipate, however, that these conditions

will change in a decade or so ahead when Malay scholars have more

research experience and productivity and make greater contributions

in their field.

Many of the Chinese and Indian scientists have long been

productive in the field. Among them are persons who have sponsored

ties with foreigners and persons with well-established and recog-

riized career reputations in their fields. Their inherited circle

(If influence and trans-societal interpersonal networks are now rela-

trively larger in contrast to the Malay scientists. There is no

Publicy or movement to impose constraints on their entry into pro-

1iessional roles and international networks so we do not expect pro-

DOrtions of these ethnic groups who participate in the third culture

to diminish.

Generation

The third (85.1 percent) and fourth generations (90.9 per-

‘3ent) have the greater tendency to have ties with foreign scientists

iibroad than the two senior generations. In the first generation,
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75 percent, and in the second generation, 78.6 percent are tied

into overseas networks.

Highest Degree Earned

For those with only an M.B.B.S. (a medical degree), two-

thirds (66.7 percent) are involved in networks abroad. For those

with a masters degree in any of the sciences, the rate of involve-

ment is high, 80 percent. Among the 47 with doctorates, 42 (89.4

percent) are involved in third cultural networks.

Of the four medical scientists who have no ties abroad, one

is a dean of faculty, another is a chairman of a department, and

two are women scientists who belong to the younger generation and

are new in the specialty.

Looking at the four with masters degrees who have no foreign

ties, one is a dean of a facultyin one of the newer universities,

three are chairmen of departments--two in newer universities and

one in the primate university. Despite their administrative func-

tions, all four are currently engaged in research, collecting

materials necessary for the writing of their doctorate theses.

Of the five with doctorate degrees and without extenstive

foreign networks, three have administrative posts as dean or chair-

man of a department and two have become inactive senior scientists

who both regard their scientific roles purely as an occupation and

are no longer interested in having third cultural ties.

Non-participation in foreign networks is not necessarily

influenced by the type of highest degree earned by scientists.
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Country of Highest Education

The place of advanced education is not a major determinant

of participation in third cultural ties and networks. If we inspect

the ten sample scientists who have taken their highest degrees

inside Malaysia, nine of them have ties abroad. Of these nine sci-

entists, six have had all their academic training solely inside the

country whereas two earned the bachelors and masters degrees in

Australia and two earned their bachelors and masters degrees in

Great Britain and India, respectively. Those who received their

advanced degrees from the United States have slightly lower third

cultural networks but many are of the most recently returned to

Malaysia.

University Affiliation

Among the 51 sample scientists in the primate university,

44 (86.3 percent) have and 7 (13.7 percent) are at the present time

without foreign ties. ‘Out of the 29 respondents in the newer uni-

versities, 79.3 percent are participants and 20.7 percent are non-

participants in the third culture of science.

Thus there is modest indication that there are fewer iso-

lates from world networks in the primate university than in the

newer universities. It is impressive that in the newer univer-

sities, despite the necessary involvement in institution-building,

curriculum development and creating new research programs, there do

exist supporting systems which encourage participation by such a
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high proportion (79.3 percent) of the scientists in the worldwide

networks.

With this simple summary of the individuals who have network

ties in foreign lands, we can analyze three major types of partici-

pation in these networks.

Threenypes of Trans-Societal

Interpersonal Networks

In sorting out the complex web of interpersonal ties which

exist between Malaysian scientists and their foreign counterparts

who are located abroad, the categories extensive, intensive and slim
 

scientific networks are useful (McCarthy, 1972). They separate

those, at the time of our study, who have broad and relatively

widepsread sets of networks, those who have ones of a more narrow

and intensified nature and those with thin ties which are less

binding and active.

Extensive Networks

A profile of the sample of Malaysian scientists with exten-

sive third cultural networks reveals that they usually are persons

' who seem to have commanding knowledge of their field, and are the

leading representatives within Malaysia of the worldwide scientific

community in their field. Their daily conversations often touch

on the latest problems and issues of interest in their specialty

and, to some degree, in science and technology in general. They

are nationally and often internationally recognized scientists.

They can be described in Polanyi's terms as the “chief influentials"
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--those persons who are likely to influence the direction of scien-

tific research by controlling appointments, promotions and the

distribution of special subsidies and awards (Polanyi, 1967: 55-66).

They are active scientists with established reputations in

their own disciplines, who devote much of their time not only

interacting with specialists in their fields but also specialists

in adjacent fields. Their prestige in Malaysian scientific cir-

cles is sufficiently authentic for them to appear as experts to non-

specialists. Nearly all of them have records of having made contri-

butions to their own field. They do lots of traveling to attend

science meetings abroad, to teach as exchange scholars or to serve

as guest speakers at a series of institutions abroad. They typically

are members and fellows of foreign scientific societies in their

specialities and have given papers over the years at their annual

conferences. They often exchange reprints and pre-prints with their

"significant others" in the same specialty. Their continuous com-

munications with colleagues are primary sources of information for

keeping up to date. They feel that they are "insiders" about what

is being worked on in their field and who is working on these pro-

jects. Scientists with extensive international ties have recurrent

encounters with a wide assortment of individuals within the Malay-

sian scientific community. Oftentimes, they assume the role of

"broker." This may consist of securing admissions for their best

students in foreign universities or helping arrange an institutional

program between their home university and a foreign foundation.

The norms which govern these relationships derive from those found
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among highly mobile people who know or know about each other before

they meet and hence can move swiftly into “shop talk." Knowledge

about personal dimensions, e.g., marital status, number of children,

etc., is not so much ignored as respected, used to make realistic

judgments concerning what can be expected in the "business" at hand.

Intensive Networks

Intensive networks are highly personalized professional

relationships with one or a few scientists in foreign countries.

In contrast to the types of relationships which take place in

extensive ties in which the individual interacts with many others

but only in narrowly defined segments of the total persons, inten-

sive relationships are with fewer persons but encompass more of the

totality of each of the individuals involved.

Persons involved in intensive ties may share in common not

only a field but also a long history of being together in various

places and times and a sense of friendship even while engaged in

talking about the shared scientific interests. In addition, there

often is involvement of families and parts of the "private selves."

Although they are multi-bonded relationships, the degrees of access

to each other and the norms of reciprocity in these personalized

professional relationships depend on both the character of a par-

ticular binational third culture and the specific individuals

involved. Sustaining contact with close colleagues abroad helps

them to remain "scientifically alive," to feel a part of a larger
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collectivity in the world, and to authenticate what they value in

their role in life.

Slim Networks

Slim networks refer to more peripheral and often protean

relationships which Malaysian scientists have for a variety of

reasons. Among our sample scientists who have slim networks, we

discovered some cases in which one of the following is evident:

(l) the Malaysian scientists have just begun their scientific

careers or are entering into a new field of research; (2) they are

no longer central in their field; (3) changes in national policy

or international relationships impede the maintenance of or growth

of either extensive or intensive ties.

Earlier we reported that four-fifths of the sample have

ties with scientists in foreign countries. To this generalization

we can now add that among those with trans-societal ties, 23.8

percent have extensive, 8.8 percent have intensive, and 51.2 percent

have slim ties as can be seen in Table 58.

We now proceed to inspect the nature of the variance with

respect to extensive, intensive and slim ties.

Area of Science

The two fields most actively involved in extensive networks

are the life-general (42.8 percent) and the medical (30.8 percent)

sciences. These two fields are the more established and institu-

tionalized disciplines inside Malaysia. They have long been devel-

oped under the aegis of both the Malaysian government and with
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foreign assistance, mainly the British. The external assistance

which has evolved over a long period of time includes financial aid,

research development programs, exchange of scholars and contribution

of technical facilities. Consequently, these joint efforts have

resulted in the building of a strong, well-educated and competent

group of Malaysian scientists in the life-general and medically

related scientists. Internationally, their networks seem more firm

and stable. This is evidenced in part by their having comparatively

low rates of slim ties: life-general (35.7 percent) and medical

(30.8 percent). All the other fields have rates of slim ties that

amount to half to three-quarters of their total number of interper-

sonal ties.

Slim ties run high among the physical (50 percent), engi-

neering (76.9 percent), agricultural (53.8 percent) and social

sciences (60 percent). As previously noted, these sciences are not

as well established and institutionalized as the other sciences,

hence their pattern of networks abroad are often uncrystallized.

Another factor, probably, is that most of these populations in the

scientific community of Malaysia are relatively young scientists

whose research work has yet to achieve recognition by scientists

both inside and outside the country. Most of them are the third

and fourth generation of scholars. Their studies are less often

cited in the science citation index and therefore have yet to

contribute a great deal to world science (see Chapter III). There

are exceptions, as, for instance, the three physical scientists and

one engineering scientist who have extensive interpersonal networks
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abroad. Included among the three physical scientists are a chemist

whose specialty is "natural products chemistry," a physicist spe-

cializing in "plasma physics," and a physical geographer specializ-

ing in "applied hydrology.“ The lone engineer specializes in elec-

trical engineering. All four are well-known scientists and each

has a variety of ties with scientists in Great Britain, United

States, Europe, Australia, New Zealand, Canada, and Southeast Asia.

Hence, the nature of their individual work in critically important

problem areas of their disciplines in Malaysia have encouraged

extensive networks of communictions and interactions with other

scientists working on similar issues in other parts of the world.

The high involvement of social scientists in the slim inter-

personal networks abroad may also be due to some of them being in

less established and institutionalized disciplines inside the coun-

try. With the exception of economics and geography, the disciplines

of sociology, anthropology, psychology, political science and com-

munication were introduced less than a decade ago as major univer-

sity teaching subjects.

Gender

Almost twice as many women (26.7 percent) as men (13.8 per-

cent) have no foreign networks. Subdivided by network type, the

aggregate of men have a slight edge over the women in all three

types of relationships. Overriding all of these trends are the

cases of the three eminent women scientists who excel in their
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fields and participate as much as their male peers in all types of

third cultural networks.

Ethnicity

A preceding section contains the information that the Chi-

nese have a larger proportion of their numbers with personal ties to

scientists in foreign countries, followed by the Indians and then

the Malays in our sample. Not unexpectedly, the relative numbers

who have extensive networks are higher for the Chinese (30.5 per-

cent) than for Malays (18.5 percent) and Indians (17.6 percent).

The Malaysian Chinese have been the more active scientists, the more

productive researchers inside the country. Some have records of dis-

tinguished accomplishments. Much of their work has been cited by

other scientists in other parts of the world. For instance, 58.3

percent of the Chinese have citations as compared to 35.3 percent

Indians and 14.8 percent Malays (see Chapter III).

Malay scientists do not have intensive networks, but the

proportion of Chinese and Indians who have intensive ties occurs

at roughly about the same rate; 5 out of 36 Chinese (13.9 percent)

and 2 out of 17 Indians (11.8 percent). These scientists are

typically in highly specialized fields that are well developed in

Western nations but are marginal in Malaysia. They are primarily

"one of a kind" in Malaysia without adequate support systems. Thus,

continuous linkage with someone of the same kind abroad is crucial

for their identity as scholars. The rate of slim ties among Malay
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and Indian scientists is nearly even (55.6 and 58.8 percent, respec-

tively), while fewer Chinese have slim ties (44.4 percent).

Generation

The more eminent senior generation scientists with substan-

tial scientific achievement or a high-ranking academic position are

more likely to have extensive foreign ties than the less established

and younger generation of scientists. To take just the generation

variable: 37.5 percent of the first or oldest generation, 35.7

percent of the second generation, 21.3 percent of the third genera-

tion and only 9.1 percent of the fourth generation have extensive

ties with foreign scholars.

Slim ties are more likely among the younger generation and

less eminent scientists. Thus 57.4 percent of the third generation,

81.8 percent of the fourth generation have slim ties, whereas 37.5

percent of the first and 14.3 percent of the second generation have

slim ties.

Intensive ties occurring in the second and third generations

and not at all in the first and fourth generations, we can speculate

reflects the establishing of extensive relations among scholars at

mid-career and the not yet established relations of the young.

Thus, it seems evident that one of the critical factors

determining the character of participation in extensive, intensive

and slim third cultural networks is generation. On a case-by-case

study we find that many of the scientists with extensive ties abroad

are some of the most distinguished and well-known Malaysian
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scientists who presently are active either as researchers or admin-

istrators. In either capacity they are identifiable leaders and

often serve as scientific models for the younger generation. A

great many of them exhibit special intellectual and personal skills

that seem to explain their unique positions within the scientific

community. Oftentimes, they appear to be highly motivated "talking

gatekeepers"--individuals with both the desire and ability to circu-

late easily among interested colleagues and students within their

institutions, the scientific community in the country and with

foreigners in Malaysia and abroad.

Those with slim ties are usually of two contrasting types

of persons. One type consists of young scientists who are profes-

sionals, competent, already productive to some degree and have

gained a reputation of being "promising" in the scientific commu-

nity. Another type consists of the less active scientists of any

generation for whom science is more an occupation than a profession.

Their circles of interaction and influence are sparse; their

efforts and concern for scholarly achievement and their inner con-

victions about the importance of advancing and knowledge are appre-

ciably low. For them, slim networks suffice.

Highest Degree Earned

Table 59 presents the highest degree earned, country of

highest education and university affiliation of scientists in our

sample and their types of third cultural networks.
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There is a correlation between levels of advanced education

and degree of engagement in cross-national networks. Two in three

with an M.B.B.S. (66.6 percent), eight in ten with a masters (80

percent) and nine in ten with a doctorate (89.3 percent) have inter-

national ties. Further, when we combine the two more powerful

networks, extensive and intensive, we get 33.3 percent with an

M.B.B.S., 5 percent with a masters, and 44.6 of the doctorates have

strong foreign ties.

Scientists who have masters degrees are more likely to have

slim ties rather then extensive or intensive ties. For instance,

no scientist in our sample with a masters has extensive ties abroad

and only one with a masters degree has intensive ties with his for-

eign counterparts. This particular scientist is presently special-

izing in a field which has yet to make a major impact and to recieve

wider recognition in the country. He is "one of a kind," with poor

supporting systems to develop his discipline, e.g., research

grants, laboratory facilities and the presence of a critical mass

of other scientists inside the country for scholarly discussion and

dialogue. To stay scientifically alive, he has no alternative but

to communicate with scientists in his field abroad.

To summarize, advanced education on the doctorate level is

one of the most important dimensions in the patterning of Malaysian

scientists' international networks.
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Country of Highest Education

Sixty percent of the sample reached their highest educa-

tion level in either Great Britain or America. Though Malaysians

with British or American advanced education have similar rates of

extensive/intensive networks combined, there are revealing con-

trasts. The British-trained are stronger in intensive networking:

15.4 percent of them have intensive interpersonal professional ties,

and we could not classify any of the American-trained in our sample

as having these types of relationships. The American-trained are

stronger in extensive. Thirty-three percent of them have extensive

types of ties whereas 21 percent of the British-trained have this

type. These findings are consonant with an earlier comparative

study of the British- and American-educated Indians (Useem & Useem,

1955).

A comparison of the three categories of networks offers some

additional insights. First, as between scientists with either

extensive or slim ties and those with intensive ties, the latter

are all foreign-educated in Great Britain or Australia. Second,

the geographical distribution of the countries in the former of

the two categories is more dispersed around the world but still,

save for one case, within the confines of the advanced Western

industrial countries. Third, a detailed case-by-case review shows

that for those having intensive networks abroad, foreign-Western

education is one of the decisive factors influencing the creation

and maintenance of their third cultural ties. Those having exten-

sive ties need not necessarily have recieved their highest degrees
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abroad. Fourth, if we look carefully at those receiving their

highest degrees in Malaysia, we find that the two Malaysian-educated

scientists who have extensive networks around the world are among

the two most active and productive scientists in the country in

their particular disciplines. Anyone coming from abroad or, for that

matter, from inside the country seeking knowledge about issues rela-

ted to tropical disease and about Malaysian plants, orchids, birds,

mammals and other biological specimens would have to contact one

of these two scientists. Given the fact that the content of their

work is unique because of the locality and of the quality of their

performance as researchers, the place of their highest education has

not been a major factor in their forging cross-cultural professional

relationships. They presently are active and productive researchers

in their field, their work remains relevant to world science, and

the prediction is that they will continue receiving recognition

from foreign colleagues and will maintain enduring third cultural

ties.

University Affiliation

A somewhat larger margin of the primate university research

scientists (86.3 percent) than the four newer universities (79.3

percent) have foreign networks. The primate university also has a

greater proportion of its scientists with extensive and intensive

networks than any of the other newer universities. Of the total

51 scientists at the primate university, 27.5 percent have exten-

sive and 13.7 percent have intensive networks. For the total of
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29 scientists at the newer universities, 17.2 percent have extensive

and none has intensive networks. The newer institutions have 62.1

percent with slim ties while the primate has but 45.1 percent with

slim ties.

There are a number of factors that contribute to these dif-

ferences. Foremost is the history of the development of inter-

personal networks among scientists; most of them are the result of

individual activities. They are not routinely programed, socially

inherited or ascribed by someone in authority. Although an advanced

education in foreign institutions is important, it is not necessarily

an automatic instrument which invariably makes for the creation and

maintenance of interpersonal third cultural networks. Consider,

for instance, the case of the 12 scientists, or 15 percent of our

sample, who took their advanced degrees abroad but have not had any

third cultural networks since their return to Malaysia. Again, it

is relevant to recall that inter-insitutional cooperative projects

between Malaysian and foreign universities have occurred but they

have not been dominant in the professional lives of our sample.

The greater tendency for scientists in the primate univer-

sity to create and maintain extensive and intensive networks abroad

(41.2 percent),in contrast to their associates in the newer univer-

sities who have only 17.2 percent in these categories, can be

explained by referring to several interrelated factors. First, the

primate university is the oldest and most prestigious academic cen-

ter of science within the national society. Several generations of

scientists have been involved in productive work in this
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multiversity. Furthermore, it has established several well-

developed linkages with selective parts of the national government

and other institutions both inside the country and abroad (e.g.,

international agencies, foreign private foundations and foreign

governments). It has received a relatively large grant in financial

aid and technical support for its development projects, research,

and professional training programs. It has scientific facilities

(e.g., libraries, equipment, materials, office space, laboratories

and specimens) superior to those in the newer universities. In

addition, the scientific work produced in this institution commands

more attention and carries more weight than work produced in the

newer universities.

All these factors added together have contributed to the

creation of a scholarly atmosphere and an academic community of

research scholars. It is a well-known institution where foreign

scholars often come for a visit in Malaysia. All these provide an

ethos and the opportunities to establish and sustain interpersonal

relationships with fellow scientists abroad.

In contrast, the newer universities on most of these scores

are less established. They are currently more burdened with the

forming of departments, building curriculum, and hiring and train-

ing faculties and staff. Being recently created institutions,

available resources, materials, laboratory facilities and equipment

are less adequate. Scientific research output in many disciplines

is less substantial as compared to the research output of the pri-

mate institution. They have fewer linkages with national agencies
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and foreign organizations. The scientists, many from the younger

generations, in these institutions have the multi-pressures of

creating their own academic and research roles and figuring out how

to fashion mutually useful networks within the national society and

in the world scientific community.

How Malaysian Scientists Envision Their

Own Professional Roles

 

One of the dominant themes in the current literature about

the expected roles of scientists in the less-developed societies

centers on their collective responsibilities and priorities in the

modernization and development of their society. Many, including

national policymakers, foreign consultants and "science statesmen,"

argue that scientists in less-developed countries should work pri-

marily on practical and applied scientific research problems that

will be directly useful and have immediate application to the needs

of different sectors of the country. Re-stated, it is claimed that

the less-developed countries with poorly developed science infra-

structures and economic resources cannot afford to engage in funda-

mental research. The advanced industrial countries with their

highly sophisticated "big science“ establishments, wealth and

expensive technology, can carry out the task of fundamental

research. Others have argued that any independent society moving

toward "self-sufficiency" in science and appropriate technology

needs to build a core group of basic-oriented scientists within the

national society in order to avoid the neo-colonialism which stems

from over-dependency on foreign scientists and their epicenters for
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the conduct of basic research. We can argue, however, that to

ensure the novel growth of a scientific community in a developing

nation requires a combination of both basic and applied scientists.

A balanced scientific community is needed to develop a modern cul-

ture in a society; intellectual enrichment cannot be simply borrowed

from another society. What comes from the outside must be accul-

turated to fit indigenous patterns. The universities of a nation

require basic science scholars as an integral and vital part of

their instructional staff in order to make intellectual contribu-

tions to the total society.

However, viewed in the context of the knowledge base of a

less-developed society, the distinction between fundamental and

applied science is not as neat and convincing as those often-

expressed arguments imply when matched with what working scientists

regard as basic and/or practical in their fields of specialization

and their own experiences in the creation and diffusion of knowledge.

Instead, if we examine more closely the whole question relating to

the behavior of scientists and the end users of scientific knowl-

edge, language of thought and technology, we come across more com-

plex issues that confuse the sharp distinction between fundamental

and practical science.

Herein we analyze just one critical facet of this complex

issue: how the sample of Malaysian academic scientists at work

interpret the value of their own scientific roles in society. We

asked each one of them to rank order from "closest to my interests"

to "furthest from my interests" whom they would like their knowledge
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to benefit. We purposely delimited alternatives so that they were

tied to current arguments on the "proper" functions of scientists

in a less-developed society in the wider context of the inter-

national community. Following are the statements which they were

asked to rank order:

____I want to build knowledge which will benefit a SPE-

CIFIC GROUP (e.g., ethnic, region, etc.).

Specify

.___ I want to build knowledge which will benefit MALAYSIA

AS A WHOLE.

___ I want to build knowledge which will benefit SOUTHEAST

ASIAN PEOPLE.

___ I want to build knowledge which will benefit MANKIND

AS A WHOLE.

__ Iwant to SEARCH FOR TRUTH in my field, no matter who

benefits.

Table 60 summarizes several major clusterings of their rankings as

to their interest in the building of and contributing to knowledge.

One group consists of scientists whose greatest interest

lies in building knowledge which would benefit Malaysia as a whole.

Of the total sample, close to two-thirds (62.5 percent) ranked this

either first or second in their scale of values. The social scien-

tists emerge as the most distinctive group in that so many of them

clearly aspire to have their knowledge benefit Malaysia (86.7 per-

cent). Following them were life-medical (69.2 percent), the life-

general (64.3 percent) and life-agriculture (61.2 percent). Fewer

of the physical (50 percent) and engineering (38.5 percent) scien-

tists express strong interest in having their knowledge be of bene-

fit to Malaysia as a whole.

The second modality formed around the "search for truth no

matter who benefits." Over half (55 percent) ranked this either
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first or second in their priorities. About three out of four of the

engineering scientists (76.9 percent) and two out of three physical

scientists (66.7 percent) were in this category, and just below them

were the general life scientists (57.1 percent). The social, agri-

cultural and medically related scientists were less concerned about

"seeking the truth no matter who benefits" in terms of the creating

and using of knowledge. Scientists whose first priority is "the

search for truth no matter who benefits" often ranked next in their

scale of values "knowledge which will benefit mankind as a whole."

Altogether, 43 percent did so with more than half of the engineers,

approximately a fourth of the general life scientists and medically

related scientists indicated this their second priority.

The building of knowledge that would "benefit mankind as a

whole" is the third modality. A little less than half of the sample

(44 percent) envisioned this role as being first or second in their

scale of values. For the engineering (69.2 percent) and physical

(66.7 percent) scientists, these are classed as their highest or

second highest values. That is, more than two out of three engi-

neering and physical scientists clearly envisioned their work role

as that of creating and disseminating knowledge that might prove

worthwhile around the world. The life-scientists (35.7 percent)

and especially the social scientists (6.7 percent) were the least

hopeful about their creating knowledge of benefit for mankind as a

whole; hence, relatively few of them rank this in the top two levels

of their value scale.
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Another potential modality concerns the interest of creating

knowledge that might benefit the peoples of Southeast Asia. We

listed this item because of the growing interest in regional

cooperation in this part of the world. No scientist in our sample

envisioned such a contribution as their first priority. However,

almost a fourth (23.8 percent) rated the role of creating knowledge

for the benefit of Southeast Asian people as their second priority.

Upwards of one-half of the social scientists (46.7 percent) and over

a fourth of the life scientists (28 percent) made this their second

priority. Furthermore, a majority of those who ranked their role as

a contributor of knowledge to Malaysia first or second ranked bene-

fiting Southeast Asian people second or third in their circle of

values.

There is a small segment (13.8 percent) whose first or

second priorities are building knowledge that would likely benefit a

specific group and they evince little interest in contributing

knowledge which might benefit any larger collectivity--Ma1aysia,

Southeast Asia, Mankind, or Search for Truth. Seven are life scien-

tists (two general, two agricultural and three medical), two are’

social scientists, and the remaining two are in the physical and

engineering sciences. Of these eleven scientists, six are Malays

and five are Chinese and none is Indian. Nine of the eleven belong

to the newer generation.

It is illuminating to note the specific groups to which they

aspire to contribute their knowledge. All of them, irrespective of

their ethnic identity or generation, record their primary interests
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as the creating and contributing knowledge that might benefit the

rural peoples. The knowledge bases which these scientists want to

reconstruct are related either to health delivery systems, e.g.,

childbirth, maternal care, family health, food and nutrition, or

agricultural production and marketing or structural changes and

social acceptance of innovations among rural communities.

Besides making comparison between scientists in their own

self-perceptions of where they would like to contribute their

knowledge, we were also looking at the difference between scien-

tists who classify themselves as being more in basic research or

applied research, to discuss their priorities in the contributions

of their knowledge.

We found that with the possible exceptions of those who

wanted to make a contribution to a specific group, the proportion who

classify themselves as doing basic or applied research does not dif-

fer overwhelmingly from one to another type of value statement.

Among the sample scientists who envisioned their role as primarily

building knowledge which would benefit Malaysia as a whole were

42 percent of those in basic research and 58 percent in applied

research. If our classification scheme is valid, the results make

it clear that there is no overwhelming difference between them in

terms of first and second value priorities in their contribution to

knowledge.

In terms of the "search for truth in my field, no matter

who benefits," more than one-half of the applied, research-oriented

scientists envisioned this to be their role and a slightly lower
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proportion of the basic-oriented scientists (43.2 percent) make this

their first or second preferences. Similarly, more than half of the

scientists in applied research (54.3 percent) envisioned their

knowledge as contributing to the benefit of mankind as a whole,

while less, but not greatly fewer, of those in basic research (45.7

percent) are apt to have this end in view.

In reviewing our findings for our sample of scientists' own

role-related values as to their potential contribution (from closest

to my interests to furthest from my interests) within the context

of their proper functions in developing societies and in the wider

contact of the world community of scientists, it is evident that

there are two dominant categories. First, there is a category of

scientists who feel motivated to contribute knowledge which might

benefit their own society and country first, Southeast Asian people

second, and mankind as a whole third. This is especially common in

the life and social sciences but less so in the physical and engi-

neering sciences. Second, there is a category of individuals whose

primary interest is either in the "search for truth in my field, no

matter who benefits," or that of creating knowledge which might

"benefit mankind as a whole." Unlike the former category, these are

the values which more strongly appeal to physical and engineering

scientists and, to a lesser degree, some of the life scientists.

Thus, in regard to Malaysian scientists' values in creating and

sharing their knowledge, more of the social and many of the life

scientists are nationally and regionally focused. More of the phy-

sical and engineering scientists and some of the life scientists
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are universally oriented. With poor supporting systems of their

knowledge bases inside the country, both from the public and private

sector, it is not unexpected, therefore, that many scientists in the

physical and engineering sciences are looking outside their country

for contributing their knowledge and support for scientific endeavor.

In contrast, the social sciences, particularly the disciplines of

economics and life sciences, have generally been conventional fields

of science in the country with better developed supporting systems

than engineering and physical sciences. The physical and engineer-

ing sciences are just now beginning to be seriously thought of as

important fields of knowledge that can contribute to the development

of the country. Thus it will be some years ahead before the physi-

cal and engineering scientists can provide "major" functions in

national development.

The Third Culture of the Scientific Community

So far, the content of the chapter has consisted of the

classification, enumeration, and interpretation of the conditions

which have influenced our sample's trans-societal roles and net-

workings. In the concluding section we attempt to present a cul-

tural perspective on the groups of scientists and their social

structures from the vantage point of the interaction between the

scientific community of a society and the world system of science.

Our search for understanding of the part we empirically studied of

a complex third culture invites further reflection on at least

three domains: (1) the changing legacy of the scientific community



257

from the viewpoint of the history of the present, (2) the underlying

function of the web of global networks as these enter into the lives

of working scholars, (3) an initial formalization of the shared

values of the Malaysian scientific community's third culture.

History of the Present

The pattern of the growth of modern scientific organiza-

tions and scientific population were shared, by and large, by the

interests of the British-Malaysian colonial state. Most of the

educational and scientific institutions during the colonial period

were directly created by the colonial government but, whatever their

origins, they were incoporated into the state system. Nonetheless,

the British generally made few efforts to introduce Western science

on a broad scale during the early period of their control, even

after there had been substantial development of science on the Euro-

pean continent. Modern science on a limited scale was not estab-

lished until the beginning years of the present century. The British

were the first generation of scientists in the country. However, in

the ensuing years of their colonial rule they made it possible for

a small but growing number of Chinese, Indians and, to a lesser

extent, Malays to secure higher education in the sciences, humani-

ties and law either in the recently formed home university (Univer-

sity of Malaya) or a foreign education primarily in the universities

of Great Britain and moderately in the commonwealth countries of

Australia and New Zealand. The first and second generations of

scientists in this study were predominantly Chinese and Indians and
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almost entirely male and reflect colonial policies in selecting for

this early program of advanced education.

Subsequently, the newly trained scientists entered the

emerging professions and the administration of the colonial govern-

ment as doctors, legal officers and middle-level administrators and

into the academic institutions as instructors. They are exemplified

by the senior generations of scientists in our study. The newly

created small class of modern-educated and Western-oriented Chinese,

Indian and Malay sCientists subsequently served as intermediaries

between the colonial state and the highly differentiated society of

Malaysia. The elite community of scientists which was earlier

exclusively manned by the British was now slowly yet increasingly

joined by the Chinese, Indians and still later by Malays. It thereby

became a complex structure in the composition of the community of

scientists during the final years of the colonial period and it con-

tinued into the post-independent period. The local scientific com-

munity remained an integral part of the larger colonial system in

which the sources of new knowledge and technology which carried the

greatest credibility were foreign and the amount of useful knowl-

edge easily and cheaply available to the great masses of the colonial

people was scanty. Despite the creating and immediate uses of the

new knowledge in the early development of public health and agricul-

ture in the country, science did not become a major public instrument

for the development of the economic and social sectors of the coun-

try outside those of direct concern to the dominant country. The

state was finely tuned to law and order and the selective development
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of the economic sector of interest to foreigners. Furthermore,

although some of the research in the medical and general life sci-

ences contributed to the total fund of human knowledge and although

the accomplishments of the few individual foreigners earned for them

a world reputation, the local scientific community remained a sub-

orindate part of the larger colonial system. Malaysian sciences

and the scientific community were heavily dependent on their colonial

state and its values for the definition of worthwhile intellectual

scientific activities and for tangible support.

During the final years of the colonial period there devel-

oped a small nucleus of senior Malaysian scholars both in the gov-

ernmental units and academic institutions in the country (especially

in the fields of medical science, life-general sciences and social

sciences). In the aftermath of independence, most of these scien-

tists became influential leaders in the further development of a sci-

entific community. They perform important roles not only in the

expansion of research and development in the country but also in the

scientific and technical training of the younger generations of

people for future academic-based scientific work roles. These

senior scientists are categorized in our study sample as the first

and second generations. On the eve of the country's independence in

1957 there was no future-oriented science policy. There existed a

moderately established group of scientists in a limited set of

fields who were engaged mainly in natural resources assessment and

surveys in the government departments and in the university.
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After independence, the polity of Malaysia radically

changed. To transcend a colonial heritage of accepted massive

poverty, a dual economy and a narrowly external-oriented trade

system, the major objective of the new country's leadership now is

to bring about the economic and social transformation of all groups

in society through, among other innovations, the rapid growth of

higher educational institutions and research centers, and the

training of scholars. These were to help the introduction of plans

and implementing organizations and all the rest of the programs and

projects which go with the development of the political economy and

the cultural integration of a sharply differentiated class system

compounded by ethnic cleavages in an underdeveloped, newly inde-

pendent society. More institutions of higher education were estab-

lished in the country. Thousands of Malaysians have studied abroad

to secure a scientific education (at the undergraduate, graduate

and post-graduate levels) that is ultimately related to modern sci-

entific knowledge. Although Great Britain continues to be the pri-

mary country for a foreign education, there is mounting prestige

among the younger generation of Malaysians in going elsewhere than

England for an advanced education, e.g., United States, Australia,

New Zealand, Canada, Western Europe and some Middle-Eastern

countries.

The Present Functions of World

Networks of Science

In Chapter I, we discussed the paradigms of a third culture

of science. Briefly reviewed, then, third cultures occur in
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trans-societal networks; they interweave, change and develop as

active scientists with similar interests come together, interact,

exchange journal articles and pre-prints, share knowledge, collabo-

rate in research, help each other in their world of work and maintain

professional ties. The concept "third culture" expresses a set of

relationships which arises among persons who stem from different

cultures when they personally interact in their professional activi-

ties or other life patterns for a period of time in one or another

place and maintain these ties by communication networks when

separated.

It must also be recognized that the perceptions, reactions,

the creation and maintenance of global networks by scientists in any

society with scientists in other societies depends on a host of

variables and also on what exists within the settings of historical

colonial traditions and neo-colonial conditions, the international

economic order, current domestic and foreign politics of nation

states, and the growth of world systems which make for interdepen-

dence among segments of different human societies.

A third culture of science from the viewpoint of Malaysia

can occur inside a society when there exists local binational or

multinational networks of indigenous and foreign scholars (noted

in the previous chapter) and can occur among scientists who live and

work in two or more different societies but who may have interacted

in either setting earlier (reported in this chapter).

In the process of building trans-societal linkages abroad,

political restrictions and language barriers have selectively
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constrained the development of networks between the Malaysian aca-

demic scientists and their counterparts in some foreign countries

such as Russia, China, Japan and in many non-English-speaking coun-

tries and in several parts of the third world. The establishment

and maintenance of their third cultural networks abroad has been

confined to scientists within the advanced Western industrial

world and moderately with scientists in the Southeast Asian coun-

tries. African, Middle-Eastern and Latin American countries seem-

ingly are not on the cognitive maps of Malaysian scientists. The

functions a third culture performs are influenced by the nature of

their binational and multinational relationships.

Given the present character of their relationships, we

can then review the nature of Malaysia's dominant transactions with

some of the growth centers of world science. The number of scien-

tists increases and so, thus, the output of knowledge. The problems

of storage and dissemination of knowledge become continuously

larger. For research scientists, therefore, awareness of what

others are doing beyond the horizon of their national society in

their own specialty, in adjacent fields and in science and tech-

nology in general is important. This need can be fulfilled par-

tially through receiving science journals and simply following the

main international literature in their fields of interest.

Most rely, however, on personal cross-cultural ties to give

them lead time on new problems and findings, information on. inter-

national conferences, seminars and workshops as well as other

information pertaining to sources of funding for research,
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scholarships, post-doctoral training and study abroad. In addi-

tion, participation in the third cultural networks stimulates

thought and new perspectives. Talking with and listening to those

stationed in foreign science centers can lead to innovative research

technologies. Continuous correspondence and exchange of pre-prints

and reprints, participating in international meetings and visiting

with each other open avenues for meaningful intellectual dialogue

between Malaysian scientists and their counterparts in foreign

countries. In the process of interacting, it is also common for

scientists to obtain a respected appraisal of their own research

work and ideas, to get involved in an evocative intellectual

exchange and to establish the basis for collaborating in forther

research.

It is widely recognized that scientists of the less-

developed countries who reside and work in countries with less

visible national scientific communities must, if they wish to make

an important contribution to science and thus gain recognition in

world science, conform to the standards embodied in the work being

done at the science centers. They must gain access to the substance

of the epicenter's accomplishments by reading its scientific litera-

ture; and they must know the language of the centers.

A third cultural network between scientific communities

functions as a linkage system between scientists. An important

role of Malaysian scientists with foreign ties is to help bring

and acculturate the world scientific knowledge to their own society.
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Science networks across cultures provide one of the bridges

between scientists. What these networks and bridges mean raises

questions of human identity and values.

Shared Identities and Group Values

Perhaps these dominant patterns can be discerned about the

aspects of the scientific community we tried to observe. First,

this is a highly self-conscious collectivity of research scholars.

Unlike the continental-based scholars whose year-around work roles

and interpersonal professional interaction [Nit them regularly near

or in the world epicenters of their scientific field, those eco-

logically distant from the centers of the world system of science

are more self-conscious of their identity. To become profession-

alized normally implies securing a foreign education. To stay up

to date usually requires constant learning about what is going on at

the growing edges of world knowledge and what is being thought at

the epicenters of a field. To maximize research performance often

necessitates dependence on and the help of foreign counterparts.

A representative peninsular-based scientist, unless ide-

ologically alienated from the outside world or professionally

deflected into primary roles other than research, is well aware of

the importance of communicating and interacting across the national

boundaries. This continuing awareness of an interdependent world is

matched for most with a self-conscious concern for making their own

contribution to the future of their own society and country.
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Second, although small in scale, this is a highly differen-

tiated scientific community and not a self-contained, autonomous

grouping of scientific scholars. Because of the history and charac-

ter of the society and of the nature of the society's cross-cultural

relationships around the world, the Malaysian scientific community is

complexedly patterned. These are related to disciplines, ethnicity,

gender, generation, highest degree earned, country of highest

degree and institutional affiliation which altogether make for a

highly heterogeneous national scientific community with complex

third cultural networks and linkages.

Third, the particularities of the Malaysian scientific com-

munity's third cultural networks and values incorporate some of the

dominant activities and aspirations of a developing Southeast Asian

soceity in our times within the world system of science. They pro-

vide the social structures and cultural norms that enable Malaysian

scientists to be members of both a Malaysian scientific community

and of a global community of scholars.



CHAPTER VI

RESUME OF THE SCOPE AND LIMITATIONS

OF THIS STUDY

This study has been a first attempt to empirically examine

and interpret selective aspects of the academic-based scientific

community within the context of Malaysian society and the changing

interdependent world. It was designed to concentrate especially on

aspects of the roles, patterns of work and third cultural networks

of scientists in institutions of higher education of greater Kuala

Lumpur.

The sampling frame consists of 80 published academic scien-

tists: in the physical sciences, engineering, the life-sciences

(general, medical and agricultural) and the social sciences; from

three ethnic groups--Malays, Chinese and Indians; of both genders;

of the younger and senior generations of scientists who have been

actively engaged in research at the primate and the three newer

universities of greater Kuala Lumpur. It is about a ten percent

sample of the 862 academic scientists in Malaysia. The sampling

procedure can be described as a disproportionate, stratified,

cluster sample.

What has been left out must not be overlooked in any infer-

ences which are drawn from the particular findings of this study.

266



267

Specifically, the sample does not include academic scientists who

have not published at least one article or the equivalent. The

collective roles of these omitted scholars in the academic and

scientific communities and their influence on the wider Malaysian

society merit examination. Also excluded were scientists in

research institutes, governmental agencies and private industry in

the country. Their professional careers and work-associated roles,

like those of their counterparts in the institutions of higher edu-

cation, are embedded in a set of complex social structures. In

addition, a study of the excluded scientists in the one university

in Malaysia which is located in a provincial city (University of

Science) might reveal patternings different from those of academic

scientists in the environs of a metropolis which is also the

national capital.

In any research carried out by one person, compromises in

the study design between the ideal and possible are necessary. The

decision, in this instance, was to focus on individual scientists

with respect to their professional identity, education, work roles,

interpersonal networks with "significant colleagues" both within the

immediate academic setting of their institution (usually the

department) and with counterparts elsewhere in the country.

Included is our sample's interaction with both Malaysian and foreign

scholars who live and work in the country.

Having decided, for reasons of economy, to omit the role of

teacher, the assembled data about the scientists obviously excludes

an important dimension in the roles of academic scientists who
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typically combine teaching with research. Similarly, no effort was

made to study the scientist in the role of administrator, although

this status is an especially influential one in both the academic and

scientific communities of a developing country.

Inasmuch as one of the central emphases of this study is on

interpersonal networking, little effort could be devoted in this

delimited study to the formal organization of the university as a

social system and the place of the sciences in the social structure

of the university system. The same restraint in scope of coverage

occurs with respect to professional and scientific associations and

the administration of the support systems of the scientific

community.

A more comprehensive investigation could have explored the

institutional, trans-societal networks which are created out of

inter-organizational relationships, such as, for instance, coopera-

tive enterprises between Malysian and foreign universities, educa-

tional exchange programs, governmental and private foundation

sponsored technical assistance undertakings. While all of these

joint ventures make for the formal linking of academic-based scien-

tists of different countries, we limited the coverage of this study

more narrowly to interpersonal networkings between Malaysian scien-

tists and scientists of other countries, so as to learn the spe-

cifics of the behavior and experiences of the individual scientists.

A larger study design would have included investigating the percep-

tions and reactions of the scientists whom the Malaysian sample

identified as their "significant colleagues" in foreign countries
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and with whom they have extensive, intensive or slim ties. Lacking

the opportunity to gather data from the foreigners, we cannot com-

pare the differential meanings of these trans-societal, personalized

relationships for the members involved.

The detailed findings of this first study of interpersonal

relationships may serve to remind us of the continuing presence of

the less visible social structures which are so important in the

functioning of a scientific community. How these might be taken

into account and sustained in future thinking about science policy

in a developing country invites reflection. How these patternings

of relationships might be further studied to give a surer grasp of

the cultural norms and behavior challenges the imagination of those

with an interest in the sociology of science.

In view of our special interest in the societal functions

of persons engaged in science, selective emphasis was put on the

expanding role of academic scientists as technocratic consultants

in a developing society. However, we could not explore the whole

range of interrelations which occur when a scientist serves as a

temporary or part-time adviser to a public or private group.

Instead, we could focus only on the scientists' own perceptions of

that role-acting. Clearly, more in-depth studies are necessary

before we can fully comprehend this type of transaction with respect

to various sectors of society and in the context of a variety of

issues. Since this part of the study concerns only learning about

the extent and broad character of the activities of scientists in

certain situations, it does not permit any interpretation about the
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conditions which are brought into a group and the actual impact of

their role on the end users of science-derived knowledge (see

Arcega, 1976).

Moreover, the present research does not trace the growing

importance of the collectivity of scientists on the expanding pro-

fessions and the educated middle classes of society. A more ambi-

tious in scale undertaking would have been an assessment of the

impact of the scientists-scholars on the political economy and cul-

ture of the various traditional segments of Malaysian society in a

period when the central institutions of the country are deeply

involved in development and modernization. One order of research

has been directed by some scholars toward the processes of diffusion

of knowledge and technology and the "change agents" as mediators

between the knowledge centers and local communities. Others have

been directed toward the influence of modern scholars on the world-

view of a people in the midst of great changes in their lives.

These kinds of sociological inquiry fall outside the scope of this

study, except as a search for an orientation to the present rela-

tionship between science and society in Malaysia.

In the modernizing society of the third world, we recognize

that the interaction between the socio-cultural heritage and the

present situations are of critical importance in thinking about the

growth and character of a scientific community. The reconstruction

of the processes which transform a colonial third culture into a

contemporary third culture in Malaysia cannot be fully achieved by

interviewing scientists only. It requires more documentation from
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many sources. To partially understand the personal meaning of his-

torical change among the members of the Malaysian scientific com-

munity, we use the variable generation. We realize there are weak—

nesses in this scheme. First, there iseademographic shortage in the

relative numbers who could be included in our sampling of the pre-

independence senior generation. Second, many of the younger Malay-

sian scientists who have only recently returned from their studies

abroad are still in the formative stages of their professional

careers. Third, there are historically determined constraints on

the proportions of women, some fields and Malays in the senior

generation who could be part of our sample. Therefore, our findings

are, at best, only informative about how those who make up the

present generations of scholars react. Nonetheless, this in some

ways opens up the possibility of interpreting the present behaviors

and values of different generations of scholars with reference to

Malaysian cultural history.

In summarizing the variable of disciplinary field, our find-

ings point to marked disparities among fields in the role-related

behaviors. This study, however, was not aimed at studying the

acculturation of the content of each field to the Malaysian scene,

nor evaluating the quality of the research and development of the

different fields, nor in any way measuring their impact on Malay-

sian culture and society. Within the confines of this research,

several tentative generalizations might be reviewed.

Our sample data of selected indicators suggest that, at the

present point in time, the life-general and medical sciences show
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signs of being the leading disciplinary areas in the Malaysian

scientific community. Compared with groups of scientists in other

fields, a higher proportion of them have been consistently more

actively engaged in productive research, are more internationally

cited, participate in more extensive networking with scientists in

other countries, and have greater involvement in scientific con-

ferences both within the country and abroad. In contrast, the

physical and engineering sciences presently fall behind these two

groups of life sciences in their development and contribution.

These findings run contrary to the findings about the scientific

communities of Europe and America (Hagstrom, 1965; Crane, 1972).

This lag can be traced, in part, to a series of historical circum-

stances and to some of the conditions in the present period.

In the colonial period, because of state polity and the dual

economy, the development of manufacturing industry and technologi-

cal systems to meet local needs of indigenous Malaysians were not

supported and this precluded the emergence in the country of a demand

for scientists and technologists in the physical and engineering.

sciences. Accordingly, these two fields had no traditional base and

in the years since independence, persons trained in the physical

and engineering sciences find few opportunities for employment

except in government departments, schools and colleges. The manu-

facturing sector which has recently grown to 16 percent of the

gross domestic product consists mostly of multinational corpora-

tions. They are more accustomed to transferring foreign technologies

for local use in an underdeveloped country than in innovating an
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indigenous technology on which they might depend. Hence, they have

no incentive for fostering local research and development capaci-

ties. By all accounts, Malaysia is short a core of innovating high-

level professional "craftsmen" in industry or "hard science"-educated

managerial leadership and industrial entrepreneurs in the indigenous

private sector. Since independence, then, the physical and engineer-

ing sciences remain less developed.

The academic agricultural and social sciences can be put in

between the two polar sets of sciences. Both are relative newcomers

to Malaysia's academic and scientific communities. Consequently,

they have a disproportionately large percentage of younger genera-

tion scientists and correspondingly fewer senior scientists,

including statesmen-scholars of eminence, to provide effective pro-

fessional leadership. The agricultural sciences were not at the

center of higher education in the colonial era in which the Malay

masses lived as peasants in a state of agrarian poverty and techno-

logical backwardness. The post-independence drive of the national

leadership to end the dual economy, confront the problem of rural

poverty, and build a new socioeconomic order was institutionalized,

in part, with the creation of the University of Agriculture in 1971.

For this reason, academic science in agriculture still is in the

early phase of its emergence. However, the indicators employed in

this study reveal a nascent research and development tradition for

agriculture in the country. With the exceptions of economics and

geography, the social sciences are newly developed fields in the

academic institutions in the country. They, therefore, are not as
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well established and institutionalized disciplinary fields as are

the life sciences.

The conventional study of gender has been to a large extent

concerned with whether or not men and women have been accorded

equality. While recognizing that this is a valid issue, it is not

the only issue we need to examine among male and female scholars.

We have, therefore, tried in this study to broaden the content of

our concern by making gender a standard independent variable. But

we have not examined more than the surface of this topic. There are

demographic factors connected with gender performance which the

study recorded. Because of the colonial heritage which favored men's

participation in the public world, the women in the sample are

mostly of the younger generation of scholars and are presently less

influential than the men in the Malaysian academic and scientific

communities. As technocratic consultants they are more confined in

scope than their male counterparts. Their third cultural networks

with the "significant colleagues" abroad are more commonly slim than

extensive or intensive in character. The sharp contrast between the

Philippine and Malaysian scientific community on this score suggests

further study not only of the Malaysian heritage but also further

thinking about the prospects for the future on gender norms and’

opportunities as the younger generation of women scientists advance

in the professional careers.

Ethnicity is a pervasive social front in multiracial

Malaysia and it is directly relevant for the scientific community.

However, any attempt to monitor changes in national policies and
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the underlying problems of ethnicity and the political economy in

relationship to higher education, the delivery system of knowledge

and the changing opportunities for ethnics to enter the scientific

community is well beyond the scope of this study. Within the pres-

ent scientific community, the Chinese and Indians are relatively

"old-timers" whereas the Malays are most often "first-timers.“ The

Chinese and Indians, proportionate to their numbers, presently are

more established and productive in research than their Malay col-

leagues. In contrast to the Chinese and Indians who had, during the

colonial period, an early entry into the sciences, most of the

Malays are newcomers and, hence, part of the younger generation of

scholars. Like the women, they, too, have not had an authentic

place in Malaysian higher education, especially in science and

technology, until long after independence and until the onset of

deliberate national commitment to encourage more Malays to study in

the sciences. Being newcomers, it is to be expected that their

contribution to knowledge, their recognition by scientists around

the world (as evidenced by citations), and their trans-national net-

works would 1ag for a time behind that of their non-Malay peers.

But the impressions gained from lengthy discussions with a cross-

section of the younger generation of Malay scientists about their

present work and aspirations suggest an early closing of the ethnic

gap in productivity and other performance standards.

In our study of generations, the indicators reveal that the

social circles of the Malaysian academic-based scientific community

are fairly stratified on several scores. The younger scientists
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have more circumscribed professional relations--usually their

departmental colleagues and friends with similar professional inter-

ests within their own institutions. Most have very few professional

ties into other segments of the society. The older generation,

especially those who are prominent both inside the country and

abroad, have more extensive professionally related ties in the

country. Besides regularly interacting with the colleagues and

subordinates within their own fields and institutions, they more

frequently have regular contacts with professionals in industry,

policymakers, foreign and international representatives of founda-

tions and agencies inside the country. Some also have interaction

with persons in the creative and performing arts. They exhibit in

their day-by-day conversation more concern with events relating to

societal problems, science policy, institution building, questions

of national and regional interest, and world affairs. These con-

cerns are not as often manifested among the younger scholars whose

conversations with one another are more likely to center on their

immediate scientific work, professional careers, income, occupational

promotion and current public affairs. Whether this difference

represents contrasting stages in the life cycle of professional

careers or contrasting cognitive systems with a narrowing profes-

sionalization among the new generation of scientists who stem most

recently from the world epicenters of science, is beyond this

study's reach to conclude. Intergenerational relationships deserve

closer scrutiny than was possible in this study. It could be

studied in terms of the norms of hierarchy which have a bearing on
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the exercise of leadership and the processes of innovation in the

local academic and scientific community. This is more crucial for

those third world countries in which a large part of the scientific

community in each generation is foreign educated than it is in those

countries where the senior generation educates the following genera-

tions. The foreign-returned must find their place in a social

structure that is integrated around the senior generation.

The study of the primate and newer institutions as a vari-

able of the scientific community has not permitted us to examine in

detail for comparative purposes the inner character of these insti-

tutions. All that could be achieved here was to record the gross

contrasts and speculate on their sources and future prospects of

continuing to be present.

Our exploration of the sample of the academic scientists'

outlook on the potential contribution of their work is just a start.

Even this small part should alert us to the importance of going

beyond the simple categories of basic and applied to pursue the

character of the interests which motivate the working scholar. We

have not even opened the still bigger question of the conditions

which might enable these scholars to fulfill their values.

Finally, given the small scale and heterogeneous character

of the Malaysian scientific community and its geographical margin-

ality to the primary centers of global science, and given the still

fragile knowledge base in Malaysia, there probably will continue to

be fundamental dependency and asymmetry in the relationships between

the Malaysian scientific community and the more developed countries'
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scientific communities in the years ahead. We, therefore, can

anticipate an increased amount of personalized third cultural net-

workings among scientists in the less-developed with those in the

developed societies. The norms of this culture clearly needs close

study. Less certain is the relationship of the Malaysian scientific

community to the less-developed societies of the world. The record

of interaction with scientists in other parts of Southeast Asia

shows some viable relationships on a modest scale. Personal ties

with fellow scientists in the Middle-East, Africa and Latin America

are as yet negligible. These might become creative and important

ties with the growth of a worldwide scientific community.

This study being only a beginning, it opens numerous ques-

tions which invite further study if we are to gain a surer under-

standing of the performance and potentialities of the Malaysian

scientific community.



BIBLIOGRAPHY

279



BIBLIOGRAPHY

Appel, G. N.

1965 "The nature of social groupings among the Rungus Dusun

of Sabah, Malaysia." Ph.D. dissertation, Australian

National University, Canberra.

Apter, D.

1965 The Politics of Modernization. Chicago: University of

Chicago Press.

Arcega, Victoria M.

1976 "Technocrats as middlemen and their networks in the Phil-

ippine rice project: the case of Masagana 99." Ph.D.

dissertation, Michigan State University.

Arles, J. P.

1971 "Ethnic and socio-economic patterns in Malaysia." Inter-

national Labour Review 104 (December):527-554.

Barber, Bernard and Walter Hirsch (eds.)

1962 The Sociology of Science. Glencoe: The Free Press.

Basalla, George

1967 "The spread of Western science." Science 156 (May 5):

611-621.

Ben-David, Joseph

1971 The Scientist's Role in Society. Englewood Cliffs, N.J.:

Prentice-Hall.

Bennis, Warren G.

1956 "Values and organization in a university social research

group." American Sociological Review 21:555-563.

Bernal, J. D.

1941 The Social Function of Science. New York: The Macmillan

Company.

Blisset, M.

1972 Politics in Science. Boston: Little, Brown and Company.

280



281

Blume, S. S., and R. Sinclair

1973 “Chemist in British universities: a study of the reward

system in science." American Sociological Review 38

(February):126-138.

Blythe, W. L.

1947 "Historical sketch of Chinese labour in Malaya." Journal

of the Malayan Branch of the Royal Asiatic Society 20

(Part I):64-125.

Brown, J. D. and F. Harbison

1957 High-Talent Manpower for Science and Technology. Prince-

ton: Princeton University Press.

Coedes, G.

1968 Indianized States of Southeast Asia. Honolulu: East-

West Center Press.

Cole, J. R. and S. Cole

1973 Social Stratification in Science. Chicago: University of

Chicago Press.

Coser, Lewis

1965 Men of Ideas. New York: The Free Press.

Crane, D.

1965 "Scientists at major and minor universities." American

Sociological Review 30 (October):699-7l4.

1972 Invisible Colleges. Chicago: University of Chicago Press.

Dedijer, Stevan

1963 "Underdeveloped science hiunderdeveloped countries."

Minerva II (1):68-81.

de Solla Price, Derek J.

1963 Little Science, Big Science. New York: Columbia Univer-

sity Press.

Despres, L. A.

1967 Cultural Pluralism and Nationalist Politics in British

Guiana. Chicago: Rand McNally and Co.

Dupree, A.

1957 Science in the Federal Government, a History of Policies

and Activities to 1940. Cambridge, Mass.: Belknap Press

of Harvard University Press.

Eisenstadt, S. N.

1964 From Generation to Generation: Age Groups and Social

Structure. New York: The Free Press.



282

Esman, Milton Jacob

1972 Administration and DevelOpment in Malaysia; Institution

Building and Reform in a Plural Society. Ithaca: Cor-

nell University Press.

Firth, J. R.

1966 Malay Fishermen: Their Peasant Economy, 2nd ed. London:

Routledge and Kegan Paul. (First edition published in

1946.

Fraser, T. M.

1960 Rusembilan: A Malay Fishing Village in Southern Thailand.

Ithaca: Cornell University Press.

Hemmn,J.D.

1955 Iban Agriculture. A Report on the Shifting Cultivation

of Hill Rice by the Iban of Sarawak. London.

Friedson, Eliot

1970 Profession of Medicine. New York: Dodd, Mead and Co.

Furnival, J. S.

1948 Colonial Policy and Practice. London: Cambridge Univer-

sity Press.

Gaston, J.

1970 "The reward system in British science." American Soci-

ological Review 35 (August):718-732.

1973 Originality and Competition in Science. Chicago and

London: University of Chicago Press.

Glazer, B. G.

1963 "The local-cosmopolitan scientist." American Journal of

Sociology 69:249-259.

1964 Organizational Scientists: Their Professional Careers.

Indianapolis: Bobbs-Merrill Co., Inc.

Gray, John and Brian Perry

1975 Scientific Information. London: Oxford University Press.

Gruber, Ruth (ed.)

1961 Science and the New Nations. New York: Basic Books.

Gullick, J. M.

1958 Indigenous Political System of Western Malaya. London:

The Athlone Press.

Hagstrom, W. D.

1965 The Scientific Community. New York: Basic Books.



283

Harbison, F. H. and C. A. Myers

1964 Manpower and Economic Growth. New York: McGraw Hill

Book Co.

Hargens, L. and W. O. Hagstrom

1967 "Sponsored and contest mobility of American academic

scientists." Sociology of Education 40 (Winter):24-38.

Heilbroner, R. L.

1974 An Inquiry Into the Human Prospect. New York: W. W.

Norton and Co., Inc.

Hirschman, Charles

1975 "Ethnic and social stratification in Peninsular Malaysia."

Washington: American Sociological Association Rose Mono-

graph Series.

Hodgkin, Mary C.

1972 The Innovators: The Role of Foreign Trained Persons in

Southeast Asia. Sydney: Sydney University Press.

Holton, Gerald (ed.)

1965 Science and Culture. Boston: Houghton Mifflin Co.

Hoong, Yip Yat et al. (eds.)

1973 Development Planning in Southeast Asia: Role of the Uni-

versity. Singapore: Regional Institute of Higher Educa-

tion and Development.

Huxley, L.

1918 Life and Letters of Sir Joseph Dalton Hooker. Murray:

London, Vol. 1:54-167.

Ilchman, W. F., A. S. Ilchman and D. H. Hastings

1968 The New Men of Knowledge and the Developing Nations.

Planners and the Polity: A Preliminary Survey. Berkeley:

Institute of Governmental Studies, University of Cali-

fornia.

Indonesia

1970 SEAMEO. Report of the Regional Centre for Tropical

Biology. Jakarta.

Jackson, R. M.

1961 Immigrant Labour and the Development of Malaya: 1786-

1920. Kuala Lumpur: Government Printer, Federation of

Malaya.

Joo-Jock, L., and S. B. D. Silva :

1976 Southeast Asian Affairs. Singapore: Institute of South-

east Asian Studies.



284

Kaplan, Norman, ed.

1965 Science and Society. Chicago: Rand McNally.

Koentjaraningrat, Radin Mas

1975 Introduction to the Peoples and Cultures of Indonesia and

Malaysia. Menlo Park, Calif.: Cummings Publishing Co.

Kong, Kee Poo

1976 Tertiary Students and Social Development: An Area for

Direct Action Student Rural Service Activities in Malaysia.

Singapore: Regional Institute of Higher Education and

Development.

Kornhauser, W.

1962 Scientists in Industry. Berkeley: University of Cali-

fornia Press.

Kuhn, Thomas

1970 The Structure of Scientific Revolutions, 2nd ed. Chicago:

University of Chicago Press.

Kwok, D. W. Y.

1965 Scientism in Chinese Thought: 1900-1950. New Haven:

Yale University Press.

Lehman, H. C.

1953 Age and Achievement. Princeton: Princeton University

Press.

1960 "The age decrement in scientific creativity." American

Psychologist 15:128-134.

Lijphart, Arend

1968 The Politics of Accommodation: Pluralism and Democracy

in the Netherlands. Berkeley: University of California

Press.

1969 Politics in Europe: Comparisons and Interpretations.

Englewood Cliffs, N.J.: Prentice-Hall.

Malaysia

1956 First Malaya Plan 1956-1960. Kuala Lumpur: Government

Printer.

1960 Second Malaya Plan 1961-1965. Kuala Lumpur: Government

Printer.

1965 First Malaysia Plan 1966-1970. Kuala Lumpur: Government

Printer. .



285

Malaysia

1969 SEAMEO. Report of the Regional Centre for Education in

Science and Mathematics. Penang.

1971 Second Malaysia Plan 1971-1975. Kuala Lumpur: Government

Printer.

1972 Population and Housing Census of Malaysia, Community

Groups, 1970.

Matejko, Alexander

1967 "The organization of stratification of scientific workers

in Poland." Sociology of Education 40(1):48-56.

McCarthy, Florence E.

1972 "The third cultural networks of Philippine physical, life

and social scientists." Ph.D. dissertation, Michigan

State University.

Menzel, Herbert.

1962 "Planned and unplanned scientific communication." in Ber-

nard Barber and Walter Hirsch (eds.), The Sociology of

Science. Glencoe, Ill.: The Free Press.

1966 "Informal communication in science: its advantages and

its formal analogues." in Dan Bergen (ed.), The Founda-

tions of Access to Knowledge. Syracuse: Syracuse Univer-

sity Press.

Merton, R. K.

1971 Science, Technology and Society in Seventeenth Century

England. New York: Harper Torchbooks.

1973 "The normative structure of science." in R. K. Merton,

The Sociology of Science. Chicago and London: University

of Chicago Press (originally published in 1942).

Milne, Robert Stephen

1967 Government and Politics in Malaysia: Boston: Houghton-

Mifflin Co.

Moravesik, Michael J.

n.d. Science Development. PASITAM, Bloomington: Indiana Uni-

versity Press.

Mullins, N. C.

1973 Science: Some Sociological Perspectives. Indianapolis:

The Bobbs-Merrill Co., Inc.



286

Nader, Claire and A. B. Zahlans (eds.)

1969 Science and Technology in Developing Countries. Cam-

bridge: Cambridge University Press.

Nelson, C. E. and D. K. Pollock (eds.)

1970 Communication Among Scientists and Engineers. Lexington,

Mass.: 0. C. Heath and Co.

Noss, Richard

1967 "Language policy and higher education." in Higher Educa-

tion and Development in Southeast Asia, Vol. III, Part 2.

Paris: UNESCO and International Association of Univer-

sities.

OECD

1969 Science and Society: A New Perspective. Report of the

Secretary-General's Ad Hoc Group on New Concepts of

Science Policy.

Parmer, J. Norman

1960 Colonial Labour Policy and Administration. New York:

Monograph of the Association for Asian Studies.

Passman, Sidney

1969 Scientific and Technological Information. London:

Pergamon Press.

Pelz, D. C. and F. M. Andrews

1966 Scientists in Organizations. New York: John Wiley and

Sons, Inc.

Philippines

1969 SEAMEO. Report of the Southeast Asian Regional Centre

for Graduate Study and Research in Agriculture. Laguna.

Polanyi, Michael

1967 "Life transcending physics and chemistry." Chemical and

Engineering News 45(35):55-66.

Price, Don K.

1965 The Scientific Estate. Cambridge, Mass.: Harvard Uni-

versity Press.

Purcell, Victor

1967 The Chinese in Malaya. Kuala Lumpur: Oxford University

Press (originally published in 1948).

Rabuska, A. and K. A. Shepsle

1972 Politics in Plural Societies: A Theory of Democratic

Instability. Columbis, Ohio: Charles E. Merrill Pub-

lishing Co.



287

Ravetz, Jerome R.

1971 Scientific Knowledge and Its Social Problems. Oxford:

Clarendon Press.

Restivo, Sal P.

1971 “Visiting foreign scientists at American universities:

a study in the third culture of science." Ph.D. disser-

tation, Michigan State University.

Restivo, Sal P. and C. K. Vanderpool (eds.)

1974 Comparative Studies in Science and Society. Columbus,

Ohio: Charles E. Merrill Publishing Co.

Ribeiro, Darcy

1967 "Universities and social development." in D. Ribeiro,

Elites in Latin America. New York: Oxford University

Press.

Richter, Maurice N., Jr.

1972 Science As a Cultural Process. Cambridge, Mass.:

Schenkman Publishing Co., Inc.

Sandhu, K. S.

1969 Indians in Malaya: Some Aspects of Their Immigration and

Settlement (1786-1967). Cambridge: Cambridge University

Press.

Schooler, D.

1971 Science, Scientists and Public Policy. New York: The

Free Press.

Shah, A. 8. (ed.)

1967 Education, Scientific Policy and Developing Societies.

Bombay: Manaktalas.

Shamsul Huq, Mohammad

1975 Education, Manpower and Development in South and Southeast

Asia. New York: Praeger Publishers.

Shils, Edward

1961 "Science development in the new states." in Ruth Gruber

(ed.), Science and the New Nations. New York: Basic

Books.

1966 "Toward a national science policy." in John W. Hanson

and Cole S. Brembeck (eds.), Education and the Develop-

ment of Nations. New York: Holt, Rinehart and Winston.

1972 The Intellectuals and the Powers and Other Essays. Chi-

cago: University of Chicago Press.



288

Singapore

1969 SEAMEO. Report of the Regional English Language Centre.

Singapore.

Sinha, Surajit

1970 Science, Technology and Culture. New Delhi: India Inter-

national Centre.

Snow, C. P.

1959 The Two Cultures and the Scientific Revolution. Cambridge:

Cambridge University Press.

Storer, Norman W.

1966 The Social System of Science. New York: Holt, Rinehart

and Winston.

Suttmeier, Richard

1974 Research and Revolution: Science Policy and Societal

Change in China. Lexington, Mass.: 0. C. Heath and Co.

Swift, M. G.

1965 Malay Peasant Society in Jelebu. New York: Athlone.

Tapingkae, Amnuay

1974 The Growth of Southeast Asian Universities: Expansion

Versus Consolidation. Singapore: Regional Institute of

Higher Education and Development.

Thailand

1968 SEAMEC. Report of the Tropical Medicine Project of

SEAMEC Central Co-ordinating Board. Bangkok.

Thompson, K. W., D. R. Fogel and H. E. Danner (eds.)

1977 Higher Education and Social Change. New York: Praeger

Publishers.

Turner, Ralph

1960 "Sponsored and contest mobility and the school system."

American Sociological Review 25:855-867.

UNESCO

1963 Science and Technology for Development. Report on the

United Nations Conference on the Application of Science

and Technology for the Benefit of Less-Developed Areas.

1970 Science and Technology in Asian Development. Paris:

UNESCO.



289

Useem, John

1971 "The study of cultures." Sociological Focus. Reprinted

in Studies of Third Cultures, Number 6, Institute for

International Studies in Education, Michigan State Uni-

versity, East Lansing.

Useem, John, John Donoghue and Ruth Hill Useem

1963 "Men in the middle of the third culture: the roles of

American and non-Western people in cross-cultural admin-

istration." Human Organization 22:169-179.

Useem, John and Ruth Hill Useem.

1955 The Western-Educated Man in India. New York: Holt, Rine-

hart and Winston.

1967 "The interfaces of a binational third culture: a study

of the American community in India." The Journal of Social

Issues 23 (January):l30-l43.

Useem, John, Ruth Hill Useem and Florence C. McCarthy

"Linkages between the scientific communities of less-

developed and developed countries: a case study of the

Philippines." Honolulu: East-West Center. Forthcoming.

Vanderpool, C. K.

1971 "Visiting foreign scientists in the United States: the

impact of systematic and role circumscription and disso-

ciative experiences on the homogeneity of the international

scientific community." Ph.D. dissertation, Michigan State

University.

Vollmer, H. N. and D. L. Mills (eds.)

1966 Professionalization. Englewood Cliffs, N.J.: Prentice-

Hall.

Wallace, A. K.

1906 My Life. New York, Dodd, Mead, Vol. 1: 337-384.

Wang, Y. C.

1966 Chinese Intellectuals and the West, 1927-1949. Chapel

Hill: University of North Carolina.

Wilensky, H. L.

1964 "The professionalization of everyone?" American Journal of

Sociology 60 (September):138-158.

Wilson, Mitchell

1972 Passion to Know. New York: Doubleday and Co., Inc.



290

Wilson, P. J.

1967 A Malay Village and Malaysia. New Haven, Conn.: Human

Relations Area Files Press.

Wong, Francis H. K. and Gwee Yee Hean

1972 Perspectives: The Development of Education in Malaysia

and Singapore. Kuala Lumpur: Heinemann Educational

Books (Asia) Ltd.

Wong, Francis H. K. and Ee Tiang Hong

1975 Education in Malaysia, 2nd ed. Kuala Lumpur: Heinemann

Educational Books (Asia) Ltd.

thn,J.M.

1968 Public Knowledge. Cambridge: Cambridge University Press.

Znaniecki, Florian

1965 The Social Role of the Man of Knowledge. New York: Octa-

gon Books, Inc.

Zuckerman, Harriet

1971 "Stratification in American science." in Edward O.

Laumann (ed.), Social Stratification: Research and Theory

for the 19705. Indianapolis: Bobbs-Merrill Co., Inc.



APPENDIX

291



APPENDIX

MICHIGAN STATE UNIVERSITY

DEPARTMENT OF SOCIOLOGY EAST LANSING : MICHIGAN : 48824

MALAYSIAN SCIENTIFIC COMMUNITY STUDY 1/76

Researcher:

Local Address:

Telephone:

Abu Hassan 0thman

Jabatan Antropologi dan Sosiologi, Universit‘ Kebangsaan Malaysia,

Peti Surat 1124, Jalan Pantai Baru, Kuala Lumpur 22-12, Malaysia

54 644 Extension 275

SE LF—ADMINISTERED OUESTIONNAI RE

This self-administered questionnaire is divided into SIX sections These include:

SECTION A:

SECTION 8:

SECTION C:

SECTION 0:

SECTION E:

SECTION F:

GENERAL INTRODUCTION

RESEARCH

CONSULTING AND ADVISORY

THE NETWORKS OF SCIENTISTS WITHIN THE INSTITUTION AND

WITHIN THE COUNTRY

THE NETWORKS OF SCIENTISTS ABROAD

BIO - DATA SHEET

We are indeed very grateful and appreciative of your support and cooperation to answer all

questions in each section that concern you. '

If you come across any question that is not clear to you please check in the margin. I will be glad

to clarify it with you if you contact me at the above address or at the time when I come to pick

the questionnaire.

PLEASE DO NOT WRITE YOUR NAME
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A-I

A-2

A3

A4

A5

Interview No:

Date Completed:

SECTION A: GENERAL INTRODUCTION

What is your field of special interest (specialization)?

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

Within what broad cramping of the sciences would you classify yourself!

I

0
5
0
1
t
h

' CI

[
3
0
0
0
0

Physical scrences

Engineering

Biologicai sciences

Agricultural sciences

Medical

Soci‘s‘ scences

What is your main ion or pnsition {e.q. professor, assoc. professor, lecturer etc.I

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

What is (are) your other iobis)?

I

2

3

4

D

C.

D

C)

Head of Department:

Dean of Faculty

Consultant and advisor

Other (spec'fy) ................................................................

In your present position how is your iirre divided between research (including training

students in research), instruction, admimstration, consulting and advising, clinical service

etc. ?

I

u
m
m
b
u
n

I
.
”

0
0
0
0
0
0

Research (inriuding training students for research)

Instruction. including lectures, seminars, tutorials etc.

Administration ard committee services

Consulting and advisory

Clinical service

Civil and puiiticai activities

Other (snccifvi ......... , .....................................
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Interview No:

Date Completed;

SECTION 8: RESEARCH

94 In the last THREE years or so, what type of research have you been involved in?

IF YOU ARE NOT INVOLVED THEN SKIP TO R-IO

Subject Matter Type of Research Sources of Funding

(State the most (Basic/Applied) (e.g. Own Inst., Govt.,

recent first) UNESCO,FAO,WHO,etc.)

I ................................... . .........................................................................

oooooooooooooooooooooooooooooooooooooooooo

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

TAKING ONE OF YOUR MOST RECENT RESEARCH PLEASE ANSWER QUESTIONS

R-2 T0 R-9

R-2 How long have you been involved with this particular research?

I C] less than one year 3 C] more than two years

2 CI between one to two years

R-3 How did you happen to get involved in this particular research? Check all that apply

1 C] I started with it in graduate school and I am continuing with the same study

2 CI I am continuing with the same problem that I started in graduate school, but

somewhat rnodifying it to fit Malaysian conditions

3 [3 I am working on a problem that has been recommended to me by the senior

scientists in our department

4 C] I am working on a problem that has been of direct concern to policymakers or

administrators

5 D I am working on a problem that has been recommended to me by the private

industry

6 D I have started a new line of research that fits into some of the central research '

concerns of my field

7 D I am working on a problem that I think will be important to the future of the

country

8 D I pick this problem because there were funds and facilities to do this research

9 C] I am working on a problem that has been suggested to me by international

organization (specify): .....................................................................................

10 D Other (specify): ..... - ..............................................................................................
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Interview No:

Date Completed:

R4 Who else are (were) working on the research you were doing?

CHECK CATEGORIES THAT ARE APPLICABLE

D

a
r
m
a
t
u
r
e
-

D
E
C
I
D
E
]

none

undergraduates

graduates

staff (specify) e.g. Lab. Assist, Technicians etc. ...............................................

other department members

other colleagues (specify):

Discipline Department Institutlon

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

 eeoeeeeeeeeeeeeeeeeeeeaeeeeuee eoeeoeao-see-ee-seoonIOQOIeoeeeeoe ee-o ““ ‘ :. 3:-3:OOOOOO

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

R-S If you are (were) working with others on this research specify the leader of your research?

1 CI

2 C)

myself

other (specify): ....................................................................................................

R-6 How were the findings of this research be reported?

1 CI

3 CI

4 CI

5 C]

6 CI

7 U

8 CI

12 C]

lectures 2 CI seminars, workshops, conferences

Iournals (specify):

a. CI local Name of journal: ..................................................

b. C) foreign Name of journal: ..................................................

Country: ......................................

book (specify where published):

a. D local

b. C) foreign Country: .....................................

Monograph or reports (specify where published)

a. Cl local

b. C] foreign Country: ......................................

memeograph or pre-print 9 CI report to government organization

popular newspapers, magazines etc. 10 D report to private Industry

news release 11 CI Thesis

 Other (specify): .............................................................. -
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Interview No:

Date Completed:

 

R-7 Who will be the author of this research report?

I C) myself

2 C) with others

,R-8 If with others will you be junior author?

1 Yes D 2 No C)

3 lers. who will be the senior author?

a. CI Malaysian

b. C) Foreigner

R-9 In what language will you publish this research work?

l D English

2 CI Bahasa Malaysia

3 CI Both English and Bahasa Malaysia

4 C] Other (specify) .........................................................

TURNING TO MORE GENERAL QUESTION ON RESEARCH

R-IO For the period as a member of the faculty have you ever collaborated (are colleboratlng)

with scientists in your professional field doing research?

I Yes CI 2 No C)

3 If Yes, please take the most recent case and specify:

Name Position/Rank Research project

 

  

 
 

 

 

IF roastervee QIRCLE AND INDICATE coum'nv on ORIGIN
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Interview No:

Date‘ Completed:

R-II Outside your own institution have you collaborated with scientists in your professional

field doing research?

I Yes D 2 No C)

3 If Yes, please specify name and institution:

Name Institution

IF ANY OF THE ABOVE ARE FOREIGNERSME AND INDICATE COUNTRY OF

ORIGIN ‘

R-12 Have the results of your research been made used by anybody?

I 'Yes CI 2 No D 3 Don't know C)

4 If Yes, indicate what particular occupationls) or profession(s) in Malaysia have used or

have applied the findings of your research? ‘

Name of occupation(s) or profession(s) (e.g. medical, agriculture, education etc.).

 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

............................................................................................................................

......
00....IIOOQOIODIOOIOOOI0.0000....OIDIOIOIOCOOCIOII...0......IIIOOOOIOQOIOQQIOOIOOOOOIOOCOOI.05...COO... .........
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Interview No:

' Date Completed:

R-I3 Do you have any unit or secmr in the government that has an interest in your research

work?

I Yes CI 2 NO. [3 3 Don't know D

IF NO, SKIP TO RM

4 If Yes, has any of the unit or sector made an effort to draw you in to become acquinted

with its problems?

a. Yes D . b. No C)

c. If No, have you made an effort to approach the unit or sector to have it become

acquinted with its problems?

a. Yes C) b. No I]

R-I4 .Do you have any unit or sector in the local private industry/or firms that has an interest in

' your research work?

I Yes CI 2 No IL) 3 Don't know [3

IF NO, SKIP TO R-15

4 If Yes, has any of the unit or sector made an effort to draw you in to become acquainted

a. Yes C) b. No C]

c. If No, have you made an effort to approach the unit or sector to have it become

acquainted with its problems?

i. Yes E) ii. No [3

R-15 Do you have any unit or sector in the foreign private industry or firms that has Interest in

your research work and interests?

1. Yes D 2 No C) 3 Don't know C)

If No, skip to R-IG

4 If. Yes, has any of the unit or sector made an effort to draw you in to become acquinted

with its problems?

a. Yes D b, No C]

c. If No, have you made an effort to approach the unit or sector to have it become

acquainted with your research work and interests?

i. Yes CI ii. No C)

R-16 How influential or prominent are researchers in your professional-field inside Malaysia

and outside Malaysia?

Inside Malaysia
Outside Malaysia

1 CI highly prominent I [3 highly prominent

2 CI moderately prominent 2 C] moderately prominent

3 [3 not very prominent 3 III not very prominent
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R-I7 Which do you think is more important, getting recognition for research from:

E

C) Inside Malaysia

Interview No:

Date Completed:

CI Outside Malaysia among the warld scientific community

me?

R-IB The following items are considered important for carrying out research. Please Indicate

which of these items are important in: your research and whether it is available or not to

YOU .

10.

II.

I2.

ITEMS

Libraries, Malaysian

books and journals

Foreign books and

journals

Laboratory facrlities,

equipments, specimens,

and materials

Technical supporting

staff

Office space

Time off from other

duties

Transportation

Funds

Superior who is

supportive

Colleagues for

collaborative research

Accessibility to documents

technical reports e.g.

ITS :MPORTANCE

IMP

D

C]

[
I

C
]

Govt., Statutory agencies etc. [3

Other (specify):

ooooooooooooooooooooooooooooooooooooooooooo ...... D
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NOT IMP YES

[3 E]

D C)

I: C)

C) D

Cl C)

U C)

Cl Cl

C) C)

D U

D D

C) C)

C] C)

U C)

D

[3

C
I
C
)

IS IT AVAILABLE TO YOU

NO
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Interview No:

Date Completed:

R-19 What part of the following play in your research?

Great Part Some Part No Part.

I . Theoratical D D C)

2. Methodological D D C)

3. Experimental (3 D D

4. Adaptive research C) E) El

5. , Technological C) D C)

6. Clinical CI [3 CI

7. Policy-oriented D [I C)

8. Applied [3 D E]

9. Descriptive (taxonomid) U CI 0

10. Training of advanced students

in research D Cl C)

R-2O Which of the above terms best describes your work? ............................................................

01

02

Number e.g. I, 2 etc.

SECTION C: CONSULTING AND ADVISORY

Have you ever been a consultant and/or advisor?

I. Yes D 2. No (3

IF NO SKIP TO QUESTION N-l PAGE 13

If you have been a consultant and or advisor in the pastfile years please indicate where you

served as consultant and or advisor?

Institution/Organization/Club

I. National Government (specify Ministry,

Department etc.)

'OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

3 Local or Municipal Government (specify

Department etc.)

 OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

IDOOOOIOCODOOOOOOM...........................................................

Yes
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Interview No:

Date Completed:

5. Foreign firms or business industry (specify)

.............................................................................. Cl C)

6. Southeast Asian Regional Group e.g. ASEAN,

SEAMAC, etc. (specify):

............................................................................... D D

7. Foreign country's organization e.g. Ford

Foundation, Asia Foundation etc. (specify):

............................................................................... CI (3

8. International organization e.gZ UNESCO, WORLD

BANK, ASIAN DEVELOPMENT BANK, WHO

etc. (spacifyk

............................................................................... D C)

9. Professional organization e.g. Malaysian Medical

Association, Malaysian Institute of Engineers etc. (specify): '

............................................................................... D C)

IO.Community organization e.g. Malaysian Youth

Club, Rotary Club, Red Cross etc. (specify):

.............................................................................. C] C)

II.Educational institution (specify):

............................................................................... C.) C)

I2.Religious organization (specify):

............................................................................... D D

13.Ethnic related organisation ispecify):

............................................................................... (3 CI

14.0ther e.g. Political parties, political elites etc.

(specify):

0 DOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

TAKE .QNECASE OR PROJECT IN WHICH YOU FEEL THAT YOU HAVE BEEN

MODERATELY SUCCESSFUL AS A CONSULTANT'OR ADVISOR AND ANSWER

THE FOLLOWING QUESTIONS:

0:) What is the specific case or project in which you were a consultant or advisor?

 OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
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C-4

C-5

C-6

C-7

 

Interview No:

Date Completed:

How did you become a consultant or advisor?’

I.

2

3.

4

C)

D

Cl

C)

I took the initiative

I was approached by my client

I was sponsored by someone

Other (specifyI.................................................

If you were sponsored by someone please indicate:

I. Who that person was? ............ . ..........................................

2. What is his position or rank? ...... . ................................. .............................................

What is the nature of the relationship of that person to you?

I.

9
9
9
9
’
!
”

C)

D
D
D
C
I
C
I

former classmate

departmental colleague

relative who is influential

best friend

university administrator

other (specify): ....................................................................................................

In what capacity were you participating in this case or project?

I.

2

3.

4

D
D
U
E
)

as an individual and not as a representative of any group

as a representative of my institution

as a representative of my professional field

 other (specify): ................................................. -

In connection with this case or project (9.9 government organization, club, etc.’l please

indicate what were your most important activities? Check _T___HREE items which you think

are most important to your role:

’I.

S
”

2

3

4.

5

Cl

E
I
C
I
U
D

D
C
]

[I

to provide technical advice, new ideas and information on a project 0r program

to provide leadership on the project or program

to evaluate the project or program and to make recommendations

to serve as confidential cons’ultant or advis‘or'to my client

to evaluate a project or program being proposed by foreigners In terms of Its

suitability to Malaysian conditions

to interpret some aspects of the national policy to a sector or group

to become advisor to top senior administrators with respect to their own

project or program and/or provide credibility to the project or program

to provide lectures to technical and administrative staff about recent know-

ledge and developments in my field under Its in service training program
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Interview No:

Date Completed:

9. C] to help develop a program or scheme

10. C) to help develop and establish research and development undertaking In an

organization

II. [3 other (specify) ....................... . .............................................................................

C-9 If the case is related to private industry or business firms l-‘ocal or foreign) please indicate

what you did? IF NOT SKIP IOC ~10

I. D to initiate test ‘cn particular product and to use its findings to advertise the

company's brani of product

2. D to provide leadership and help plan a new program or project for the industry or

firm

3. C) to provide advise, technical knowledge and information on marketing of pro-

ducts

4. CI to provide. lectures to technical and administrative staff of industry or firms

.about recent knowledge and developments in my field under its in service

training program

5. C] to become advisor to top executive of the industry, or firms with respect to its

own project or program and/or provide credibility to the project or program

6. C) other (specify)

C-IO In connection with this case or project specify what you have done? Check whichever apply

I. C) to attend meetings within the organization and to offer suggestions

2 C] to prepare position papers and technical reports

3 C) to undertake special studis and suggest further solutions to problems

4. CI to offer help and advice to senior authority figure

5 (3 other (specify) ........... . .........................................................................................

011 In connection with this case or project was it central to your field of specialization or to

your research?

1. Yes D 2. No Fl

C-I2 Was your involvement as a consultant or advisor in this case or in the organization did give _

you new ideas for further research In your field?

I. Yes D 2. No D

UP UNTIL NOW YOU HAVE BEEN LOOKING AT A SPECIFIC CASE OF YOUR CON-

SULTING AND ADVISORY ROLES TURNING TO MORE GENERAL QUESTIONS

ABOUT CONSULTING AND ADVISORY ACTIVITIES PLEASE ANSWER THE FOL-

LOWING QUESTIONS:
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Interview No:

Date Completed:

013 What aspects of "your background do you think were considered especially important by the

C-14

person, organization or group to whom you serve as consultant or advisor. Check the fol-

lowing categories which most apply to you:

‘.I. C) Having a degreefiom a foreign institution

2 C) Having an litilient'al sprtscr

3 C) Having at expert know‘edne in the field of specialization

4. C) Having the abilitv to speak fluent English

5 D Having the ability to speak other languages e.g. Bahasa Malaysia, Chinese,

French, Japanese etc. (specify): ........................... .. ........... ...............................

6 [3 Having the ability to anthract easily with people in position of authority

7 D Belonging to a particular ethnic group

8 D To come from an influential family with many connections

9 C) Belonging to the "right” political factions

10. D Having an outstanding reputation and a highly respected educator or profes~

sional person in the country

11. CJ Coming from a particclar region in the country

12. C) '_Other (specify): ....................................................................................................

HAVING DONE THIS PLEASE gag; THE THREE MOST IMPORTANT CATEGORIES

THAT YOU HAVE CHECKED

There are a number of rewards or advantages to be a consultant or advisor. The following are

some of the rewards or advantages. Check those rewards or advantages you have obtained as

consultant or advisor.

Being a consultant or advisor:

I. D adds to my reputation as a scientist

2. [3 gives me the opportunity to learn about the real problems and conditions in

some sectors or,organizations

enables me to contribute my knowledge and ideas to policymakers or adminis-

trators and others who can make use of that knowledge

t
o

C
]

provides me with the support to carry out research

gives the prestige, honor and respect

helps me to gain promotion in my rank or position.
0
)
m
a

D
U
D
E
]

gives me cpportur. try to meet influential people eg. policymakers business

executives, Ministers etc. and thereby enhances my own position and status

brings me additional income and material benefits

popularizes my field of specialization and thereby creates new opportunities for

our students

10. gives prestige to my university

II.

t
o

D
U
D
E
]

helps give mv professional field status and thereby opens up possibilities, for

future research suppc rt

12. (3 other (speci-v) ............................................. . ......... ........ ........ . ...... .......

HAVING DONETH"i PLASE Q]1’CLF THE THFEE MOST IMPORTANT CATEGORIES -

THAT YOU HAVE CHECKED
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Interview No:

Date Completed:

045 Have you ever planned or initiated research based on the ideas that you learned from your

experiences as consultant or advisor?

I. Yes C) 2. No [J

018 If No, to 015, have you ever assigned your students to do research on problems that you

learned from your experiencei as consultant or advisor?

I. Yes C) 2. No CI

017, Is there some group, organization etc., to whom you would like to be consultant or advisor?

I. Yes C) 2. No C)

3. If Yes, specify what group or organization:

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

SECTION D: THE NETWORKS AND LINKAGES OF SCIENTISTS WITHIN

THE INSTITUTION AND WITHIN THE COUNTRY

N-I How many persons beside yourself are there in your professional field in your Institution?

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

 
mung-m—

about your research work and professional interests?

I. C) No one IF NO ONE SKIP T0 N4

2. Cl Someone IF SOMEONE PLEASE INDICATE:

Name Department _ Status/Rank

(exclude foreigners) (e.g. advanced students,

dept. colleagues, colleagues

from other department)

a. ......................................................................................................................

b. .......................................................................................................................

c. .......................................................................................................................

d. .......................................................................................................................

e. .......................................................................................................................
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Interview No:

Date Completed:

N-3 Take ONE person indicated in N2, with whom you have had the most meaningful

N-4

N-5

discussions, talks and exchange of views about your research work and professional interests

and answer the following quéstions:

I. How do you get to know this person?

COO...OOOOOOOOUOICOOOCICODOI0.0.0.1...OOOOOOOOOIOCIOOIOOIIIIOO..:‘ ' - v- “ v - ‘3‘-'=OIOIIIOOIOOIIOOICOUOI...0.00.... OOOOOOOOOO 

2. How do you get togetherwith this person? e.g. work together regularly, informal visits,

family knows each other etc.

 0.09353: OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

3. How often do you meet, talk, discuss and exchange views about your research work and

professional interests? e.g. twice a week, three times a week etc.

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

If presently, there are foreign scholars in your department please specify their:

IF THERE ARE NO FOREIGN SCHOLARS IN YOUR DEPARTMENT SKIP TO N-7

Country of Is Individual Status of Appointment

Origin In Teaching In Research Regular Visit Short Contrt Other

1. ...................... :1 Cl C) D (D. ...........

2. ...................... C]. D C.) D 'C) ............

3. ...................... C) [3 D D U ..........

4. ...................... .C) C) E] C) D ..........

5. ...................... D C) C] C) D. ..........

6 ...................... D D D C) E] ..........

7. ...................... Cl .C]. C) C) C). ..........

e. ..................... D. .D D ' o '0 ...........

9. ..................... C) .D D C) D. ...........

Among these foreign scholars with whom do you SERIOUSL Y discuss, talks and exchange

views about your research work and professional interests?

1. C) No one IF NO ONE SKIP TO NJ

2. 1:) Someone IF someone PLEASE INDICATE:

Name Field of Specialization Country of origin

   

 

 
 

 
 

 
 

......
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

P
'
P
P
’
P
.
‘

 eeveeeo .0000. ‘ ‘ --v== OOOOOOOOOOO 
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interview No:

Date Completed:

N-6 Take .Q/ME person in P-I-S, inn-.5: nil-om you have had meaningful discussions, talks and

N7

N8

N-9

exchange of views about your resharfi: work and professional interests answer the fohswing

questions:

1. HOW did you 98! to know th‘s pC-‘SCJ‘T"

2. How did you get togeti er with ti is tit-rs m? e.g. work font ti er regularly, informal visits,

family knows each other are

3. How often do YCu 1198i, talk, (llLLlIS'. and ext-kange views a|.uu1 your research work and

professional int-vests7 e.g. tw‘r a .. week, three times a week etc.

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

About how many pi :son" a": t'.m.r~ in y mr flit-Li”.3i;.1?‘.l ...;:d osztsice your institution in

Malaysia?

n...

Outside your institution in r‘daiania \vui- who-v. do yoiI Sffl/QUSLY discuss, talk and

exchange views about your researoi‘. work and srzirrsiomi interests?

1. N No one if: \IL? Oi‘IE SKIP TO N 10

2. L3 Someone IF SOit'-CINE Pl EASE INDiCATE

Name Institution Position/Rank

IF ANY OF THE ABOVE A??? FOREIGNERS, PLEASE CIRQILE: AND INDICATE

COUNTRY OF ORIGIN

Take _OJME person indicated in N-8, with when you have had meaningful discussions, talks,

and exchange of views about your research work and professional interests and answer the

following questions:

I. How did you get to know this person?

eeeee
eeeeeeeeeee OIOOOOIOOOIOIeeenoeeoo-eoeoe-Io aeoe-o-leooloenl.o-a o‘eeooeeeoesa.coo-chollllconnllolIOIOIIIOOUDOIIOIOIDIIIIIUIOOIIOOIOI..

2. How did you get together w;th this person? e.g. work together regularly, informal visits,

write letters, family knows each other etc. -

OOOOOOOOOOOOOOOOO
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

3. How often do you meet, taik, discuss and exchange views about your research work and

professhml interostss- rag. once a week, once a month etc.

0.
as.» 000000000000000000000000000000000000000000000000000000000000000000000000000000 0......
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Interview No:

Date Completed:

N-IO What is your feeling toward scholars from abroad doing research in your field in Malaysia?

CHECK ONE [TEM IN WHICH YOU AGREE

N41

1.

6.

C]

D

C]

D

I welcome foreign scholars to do research in Malaysia because their research

and findings contribute to the advancement of scientific knowledge

I welcome foreign scholars only if they do research on :roblems that are relevant

to our country's needs and priorities

I welcome foreign scholars to do research only if they collaborate with local

scholars

I welcome foreign scholars to do research only if they bring with them the-

newest research methods, techniques and concepts in our field which they share

with us

If it is possible, I prefer not to have foreign scholars doing research in our

country

other (specify): .................... . ................................................................ . ..............

How do you learn about research work that is being done in your field?

CHECK THREE: SOURCES IN WHICH YOU HAVE USED THEM

1. INSIDE MALAYSIA

IO.

11.

12.

1

2

3.

4

5 D
D
U
D
D

D
(
3

none

letters

journals

books

seminars, workshops, conferences

professional scientific meetings

informal visits with each other

through mutual friends

articles in popular newspapers,

magazines

scholars from abroad passing

through Malaysia

write for reprints

other (specify): .............................

308

2. OUTSIDE MALAYSIA

I.

10.

‘ll.

2

3

4.

5

C]

D
U
D
E
]

C
]

D

none

letters

iournak

books

seminars, workshops,

conferences

professional

scientific meetings

former professor

through mutual

friends

articles in popular

newspapers, magazines

write for reprints

other (specify):
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Interview No:

Date Completed:

N-I2 How do you inform others about your research work in your field?

CHECK THREE SOURCES IN WHICH YOU HAVE USED THEM

 

1. INSIDE MALAYSIA 2. OUTSIDE MALAYSIA

1. 0 none I. [3 none

2 [3 letters 2. D letters

3 CI journals 3. C1 journals

4 C] books 4. El books

5 C] guest speaker at other institution 5. C) guest speaker at

institution abroad

6. 4 C) visit colleagues at other institution 6. [3 visit friend in a

foreign country

7. C] throughmutual friends 7. ['3 professional scientific

meetings

8. D professional scientific meetings 8. C) seminars, workshops

conferences overseas

9. E] scholars from abroad passing through 9. Cl send reprints

Malaysia

10. Cl send reprints 10. D visit from professors

abroad

11. D special articles in newspapers, II. C] other (specify):

magazines ........................ . .........

12. C) Other (specify): ..............................

N-13 Have you ever won a prize, special award, or honor from any scientific or professional

society or organization in Malaysia?

00 NOT LIST PRIZES OR AWARDS RECEIVED WHILE ENROLLED IN GRADUATE

AND UNDERGRADUATE INSTITUTION

I. Yes D 2. No C)

3. If Yes, please indicate:

Name of award, prize or honor Society/Organization Year awarded

_ awarding

1. ..........................................................................................................................

2. ........................................................................................................................

3. ..........................................................................................................................

309



MALAYSIAN SCIENTIFIC COMMUNITY STUDY 1/76 page 18

 

interview No:

Date Completed:

SECTION E: THE NETWORKS AND LINKAGES OF SCIENTISTS ABROAD

IN-I Who WMalavsia is working on EEEMCLI similar to yours?

I. C) No one IF NO ONE SKIP TO lN-2

2. CI Don't know

3. C) Someone IF SOMEONE PLEASE INDICATE:

Name Institution Country

lN-2 Who are the scientists in your field Q_Q_T_S_ID_E Malaysia that you know PERSONALLY and

with whom you keep in touch?

I. C] no one IF NO ONE SKIP TO IN-4

2. C] someone lF SOMEONE PLEASE INDICATE:

Name Institution Country
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Interview No:

Date Completed:

IN-3 Take ONE person indicated in N2, with whom you have had the most significant and

meaningful communication, exchange of ideas and information. .znd answer the following

questions:

1. How do you get to know that person?

2. How do you keep in touch with that person? e.g. correspondence, exchange of reprints,

meet at internatinmi conferences, visit them in their country etc

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

3. How often do you communicate .md exchange information and ideas about your

research work and professional IntE'JPSiS? e.g. once a memo, once in six months etc.

4. How has the: person help you .n your research and professional interests?

PLEASE 335:5 wnrcnevcn («pew

Items This person has helped I have helped this

me person

a. collaborate in research D C]

b‘ secure equipment needed for

research and teaching .3 D_
‘

c. secure specimens needed for

research and teaching [3 [3

d. secure publications needed for

research and teaching [3 C]

37 secure post-doctoral appointment

or placement D C?

f. read and comment on manuscripts [I] D

g. be a host during visits C) C)

h. other (specify) ................ . .................................................................... ............

IN4 Looking at the world as a who‘re where are the THREE leading centers in your field of

specialization? Name the institutions and the country in. which they are located

Name of Institution Country

1 ................................................................... .. .......................... . .......... .. ........... . ....... .

2. .......................................................................................
.

3. ...............................................................................................
.. .............................

3H
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lnteniew No:

Date Cornpleted:

IN-S How up to date are you on research in your field of specialization which are currently

lN-6

IN-7

lN-8

going on in the world?

1. D well inform-d and up to date 3. Ci not so well informed

2. ' D moderatey informed 4. E“. ha‘e not been able to keep up

In your professional fir-id IS there a:.y Malaysian who is well known internationally?

I. Yes C] 2. N.) [3 3. Don‘t snow {3

4. If Yes, please indicate;

a. Name . .. .

b. Institution

c. What is he khOt n for? e.g. resea'c“. ..:!s~.iir:istr:ti 3 leadership, organizational position

etc. (specify):

00 you have any reiain’sltir' with my external aganry e.g. UNESCO, WHO, WORLD

BANK, FAO, FORD FLI' -."I.'J:?.TIO:“I etc., that i.- Ic-md in your country?

I. Yes D 2. :=~. L“

3. If Yes. indicate wniti ant-(.7;

4. What is the na‘ure of your relationship? e.g consultant, received grant for research,

received support for hazel etc., (specify).

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

C..I...........I....OOIIOIOIOIIODIOOI 000- - - inI.o-Ito-Dooooool-A-.‘-|'OIOOI..v.eoeoeecan...Iolet-DIDOOOOOOOIOIOIOOIIOOIIOOOOOOOO........ .0.

Individuals differ in their interests. How would you rank orders these five statements in”

terms of your interest order? lndimte your order of preferences in the boxes below by

putting in No’s: I. 2, 3, 4 and 5.

I. Closest to my Eater-est 4. Next '

2. Next closest to n' . interest 5. Furthest from my interest

3. Next

D I want to build knowledge which'will benefit a specific group (9.9. ethnic,

region etc.,) specify: ................... .......... ....................

C] I want to burial inviw'edge which will benefit Malaysia as a whole

[7: want to bui cl izrusnlzdge which wiii benefit Southeast Asian people

C] I want "0 fluid knowiedge which will benefit mankind as a whole

('1 I want to urea-ch {n "I'FIUTH in my field, no matter who benefited
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Interview No:

Date Completed;

IN-9 Have your accomplishment in your research work gained recognition or honor for you

OUTSIDE Malaysia?

I. Yes D 2. NO [3 IF NO SKIP TO 804 SECTION F

3. If Yes, please indicate: '

a. Citation of your work in published studies by other scholars from abroad

(I. Special invitation or honor e.g. to deliver lecture, presentation of paper

abroad
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PARENTAL BACKGROUND

BD-8 Total number of brothers and sisters: a. brothers ...................

b. sisters ................................

c. your birth order .......................

BD-9 a. Occupation of father/or guardian when you were growing up ................

b Occupation of mother when you were growing up ..................................

c. Ethnic origin of father .......................................................

d. Ethnic origin of mother
.........

e. Educational attainment of father .......................................

f. Educational attainment of mother .....................................

SPOUSE BACKGROUND

BD-IO- Place of birth of wife/husband: a. Village ..............................

b. Town ................................

c. State .................................

314
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Interview No:

Date Completed:

SECTION F: BIO-DATA SHEET

804 Sex: Male [3 Female D

BD-2 Monthly income .....................................................................

BD-3 Place of birth: a. Village .

b. Town .......................... . .....

c. State .................................

80-4 Year of birth: .....................................

80-5 Ethnic origin: a. Malay D

b. Chinese E]

c. Indian CI

806 Civil status: a. married C]

b. single Cl IF SINGLE SKIP TO 808

BD-7 Total number of children: a. Sons .......... b. Ages: ........ , ........ , ........ , ........ , ........,years

c. daughters .......... d. Agesz......... , ........ , ........ , ........ , years

OOOOOOOOOOOOOOOOOOOOOO
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page 23

Interview No:

Date Completed:

BD-II Educational attainment of wife/husband .......

8042 Present occupation of wife/husband ................................................................................

8043 Ethnic origin of wife/husband ..........................................................................................

80-14 Monthly income of wife/husband ....................................................................................

BD-IS Relatives in professional life:

1. Profession Number Studied abroad

Yes No

a. Medical doctors ..................... C] D

b. Engineers ..................... D D

c. Lawyers ..................... D D

d. Educators-primary, secondary .....................

schools ..................... D D

e. Educators-college, university ..................... D D

f. Executive and management in

government ..................... D D

9. Executive and management in

industry or firms ..................... D D

h. Executive and management in

University ..................... D U

2. Were any one of these persons influential in your aspiration and choice of career?

I. Yes D 2. No C]

3. If Yes, please indicate: .............................................................................................

HIGHER EDUCATION

80 I6 Please indicate below the institutions you attended beginning with your LAST secondary

school attended, including any foreign education, years attended, degree earned, if any.

Name of Institution and Dates attended Specialization Degree or Yeer

location From.....To..... Cert

1. ................................................................................ . . , .

2. ..........................................................................................................

3. ..........................................................................................................

4. ................................................................................ . ..........

oooooooooooooooooooooooooooooooooo
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Interview No:

Date Completed:

30-17 CAREER HISTORY

Beginning with the first position or job you had, fill up to the present.

(NOTE: IF APPLICABLE, BE SURE TO INCLUDE PRIVATE PRACTICE)

Position/Rank Fulltime/ lnstitution/ From To

Part time Employer

OOOOOOOOOO

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

8018 RESEARCH HISTORY

Starting with the first one please indicate the research projects have you been on?

Position on Year How supported Where was research done

Research project From To

(Principal investigator

or Co-investigator)

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
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Interview No:

Date Completed:

2. Please indicate articles in popular r.ew:;3.a..:'s magazines and lectures on professional

related topics ”0 any civic groups, profe “one! society, and other similar groups etc.

TE'I': Where given Year

eeeeeeeeeeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeeeeeee

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

..............

eeeeeeeeeeeeee

eeeeeeeeeeeeee

eeeeeeeeeeeeee

eeeeeeeeeeeeee

eeeeeeeeeeeeee

‘7' NOT ENOUGH SPcCE PLEASL WRITE IN THE SAC-l" OF THES SHEET

8020 CONFERENC’IS, SEM‘NARS, WORKSHOPS

In the last THPIFE years, what cor-ferences, seminars, and workshops have you attended

in connection w h y0u. work and professional irterests? P‘ease include both national

and international

Name of conferences,

Seminars. works'iops

itmflions:

INSIDE MALAYSIA

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

..........

eeeeeeeeeeeeeeeeee

CUTSIDE IIIIALAYCII;

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

Where Held

...........................

eeeeeeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeeeeeeeeeeeeeee

Where Held

eeeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeeeeeeeee

eeeeeeeeeee

eeeeee

eeeeeeeeeeeeee

Year Your main role

e.g. observer, present

paper, organizer

Sources of Your main role

Funding e.g. observer,

present P89":

organizer

OOOOOOOOOOOOOOOOOOOOOOOO

eeeeeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeeeeeeeeeeeeeeeeeee
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Interview No:

Date Completed:

BD-ZI MEMBERSHIP IN SCIENTIFIC AND PROFESSIONAL. ASSOCIATION

I. Is there a scientific organization or association for your field in Malaysia?

1. Yes D 2. No D

3. If Yes, what is its name?

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

. Are you a member of this scientific association?

I. Yes D 2. No D.

. Does this scientific assimiation publish its own journal newsletter, bulletin etc.?

1. Yes C1 7. No C]

3. If Yes, what is its title?

Oe-Iueeeeeelceoiollooeeeo

. Please indicate members'.:p in other scientific or professional association in Malaysia?

THIS IS THE END OF THE QUESTIONNAIRE. WE HOPE YOU HAVE ENJOYED

TAKING PART IN THIS RESEARCH.

THANK YOU VERY MUCH.
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