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Introduction: The Problem of
Interdisciplinary Discourse

THERE is a subtle restructuring of knowledge in the late twentieth cen-
tury. New divisions of intellectual labor, collaborative research, team
teaching, hybrid fields, comparative studies, increased borrowing across
disciplines, and a variety of “unified,” “holistic” perspectives have created
pressures upon traditional divisions of knowledge. There is talk of a grow-
ing “permeability of boundaries,”' a blurring and mixing of genres,? a
postmodern return to grand theory? and cosmology,* even a “profound
epistemological crisis.”® To echo Clifford Geertz, there is indeed something
happening “to the way we think about the way we think.” These pressures
have many origins and serve many purposes. However, they share one im-
portant commonality. At one time or another, they have all been labeled
“interdisciplinary.”

This label appears across a remarkably broad plane, giving the underly-
ing concept of interdisciplinarity a universality and complexity that seem
to defy definition. Still, all interdisciplinary activities are rooted in the ideas
of unity and synthesis, evoking a common epistemology of convergence.®
Educators, researchers, and practitioners have all turned to interdisciplinary
work in order to accomplish a range of objectives:

e to answer complex questions;

¢ to address broad issues;

e to explore disciplinary and professional relations;

e 10 solve problems that are beyond the scope of any one discipline;
e to achieve unity of knowledge, whether on a limited or grand scale.

Given this range of activities it is hardly surprising that interdisciplinarity
is a concept of wide appeal. However, it is also one of wide confusion.
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There are several reasons for the confusion.

First, there is general uncertainty about the meaning of the term.
Many fields were pronounced “interdisciplinary” with no clear definition
of what that meant. As interdisciplinary curricula emerged in the United
States during the World War I and 11 eras, there was no consensus on theory,
methodology, or pedagogy. Social psychology and biochemistry, the most
frequently cited examples of “interdisciplines,” were touted as inter-
disciplinary fields well before recognized definitions emerged in the 1970s.
Even today the interdisciplinary approach is often praised with no clear
indication of what it is.

The confusion is only heightened by a pervasive tendency to associate
interdisciplinarity with particular ranges of experience. A physicist may
use the term interdisciplinary to describe converging theory levels among
parts of modern physics, biology, and chemistry, yet be unaware of its rather
substantial role in the social sciences. An economist may condemn all in-
terdisciplinarians as dilettantes because of suspicions about a particular
curriculum, yet overlook interdisciplinary investigations of development
in the Third World. An engineer may extol the virtues of collaborative
research on environmental problems, yet fail to see parallels in the profes-
sional practice of medicine, law, business, and social work. A geneticist
may dismiss interdisciplinarity because of problems encountered on a public
health project, but neglect to consider the interdisciplinary nature of
biochemistry. Not surprisingly then, generalizations about zhe nature of
interdisciplinarity emerged prematurely.

Interdisciplinarity has been described as both nostalgia for lost
wholeness and a new stage in the evolution of science. Some people associate
interdisciplinarity with the historical quest for unified knowledge, others
with developments at the “frontiers” of knowledge. Technologists, engineers,
and scientists are especially inclined to associate the concept with innova-
tion, change, and the unexpected, though educators are split on whether
interdisciplinarity is an old concept or a new one. Some consider inter-
disciplinarity primarily an educational concept; others contend the best
interdisciplinary work lies outside the university — in government, industry,
and the professions. There are also national differences in definition. In
the United States, there is a tendency to associate interdisciplinarity pri-
marily with undergraduate general education, but that is not the case in
Europe. Certain disciplines are also thought to have a more “interdisci-
plinary” character in some countries, a more “disciplinary” character in
others. Geoffrey Squires even suggested there is something “vaguely con-
tinental” about interdisciplinarity, that certain concepts such as unity and
totality are more deeply embedded in continental than in Anglo-Saxon tradi-
tions.” Many U.S. scholars concur, noting a greater tendency towards theory
than discipline in their European counterparts.
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The second major reason for confusion stems from widespread un-
familiarity with interdisciplinary scholarship. Given all the talk about in-
terdisciplinarity, published work on the subject is used by a relatively small
group of people. The reasons are understandable. Reliable bibliographies
have only emerged within the last decade, and interdisciplinary professional
groups are still quite young. Moreover, some of the most visible proponents
of the concept are doubtful about whether or not there should be pro-
fessional interdisciplinary movements, fearing the insularity that has ac-
companied the professionalization of other areas. Most of all, there is a
general disinclination to place individual activities within a larger concep-
tual framework or wider body of knowledge.

The third and related reason for confusion is the lack of a unified body
of discourse. Discussion of interdisciplinarity literally sprawls across general,
professional, academic, governmental, and industrial literatures. All three
reasons for the confusion — general uncertainty over definition, lack of pro-
fessional identity, and dispersion of discourse—are the realities that
prefigure any attempt to define the concept of interdisciplinarity. It is,
however, the dispersion of discourse that is most fundamental.

“The interdisciplinary issue,” Joseph Kockelmans explains, “is not made
by the interdisciplinarians who write about it.”® The need for meaningful
interaction is everywhere. As a result the discourse on interdisciplinarity
is widely diffused. The basic signals of discourse are texts, texts that are
spoken, listened to, written, or read.® These written and spoken forms of
communication embody a further property of discourse, that of com-
monality: common values, beliefs, perceptions, concepts, ideas, and ques-
tions.? There are interdisciplinary “texts,” in fact a massive body of speeches,
conference papers, institutional reports and working papers, reviews, notes,
articles, and even a number of books on the subject. However, they are
not read in common, even though they address common issues that cut
across classrooms, laboratories, offices, archives, and field sites. Some
degree of text-sharing is occurring in the subdomains that have developed:
in interdisciplinary education, problem-focused research, health care, the
social sciences, and a variety of problem communities and subject areas.
However, there is a recognized bibliography in only one of those subdo-
mains, that of problem-focused research. The majority of people engaged
in interdisciplinary work lack a common identity. As a result, they often
find themselves homeless, in a state of social and intellectual marginality."

That marginality has led to a lot of unnecessary wheel-spinning and
a generally diminished capacity for reflection on the nature of inter-
disciplinarity. Asian scholars using a regional research center generally do
not explore parallels between their work and the work of biochemists, geron-
tologists, or environmentalists. Yet, in each area there are common
methodological and epistemological problems created by borrowing from
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other disciplines. An engineer on a large-scale urban transportation proj-
ect does not discuss interdisciplinary theory with a speech therapist on an
interdisciplinary health-care team, an African historian on a large-scale
archaeological project, or a social psychologist on a child development team.
Yet all four experience the social and intellectual dynamics of interdisci-
plinary teamwork. Members of a large-scale social history project and
members of a consortium for off-shore drilling projects in the Gulf of Mex-
ico have not compared their use of computerized data bases. Yet each has
struggled with the problems and reaped the benefits of machine-readable
data accessible to specialists from different disciplines. A humanist trying
to design an interdisciplinary curriculum at a small college, a pharmacist
working at an interdisciplinary health clinic, and a bioethicist teaching
courses that bridge the humanities and sciences ordinarily do not draw
from the published literature on the management of problem-focused
research or the educational “fugitive” literature comprised of conference
papers, institutional working papers, committee reports, and project sum-
maries. Yet those literatures contain a wealth of information about design-
ing projects and managing teamwork. Obviously these people encounter
organizational and intellectual phenomena unique to their own fields, but
they also share common problems and ideas born of their involvement in
interdisciplinary work.

The costs of ignoring these commonalities are enormous. Instead of
sharpened methodologies, broadened theories, and improved communica-
tion, there are disputed borrowings, aborted projects, frayed nerves, and
continued skepticism about the whole interdisciplinary enterprise. This need
not continue. Since the 1970s there has been an exponential growth of
publications on interdisciplinarity, a variety of interdisciplinary networks
have formed, and discussion of the concept has widened considerably. Good
scholarship on the subject does exist, but it is underused and much in need
of synthesis. The purpose of this book is to provide that synthesis. In-
evitably there will be debate over principles of selection. Every single in-
terdisciplinary project, conference, symposium, course, program, and idea
cannot be included in a single volume. It is possible, however, to provide
a sound framework for future discussion and research by analyzing the
internal and external forces that have shaped the concept of interdisciplinari-
ty in the twentieth century. In conducting this analysis, 1 have drawn upon
a variety of historical, sociological, economic, political, and philosophical
insights, though my primary focus is on the interplay of arguments that
constitute the modern discourse on interdisciplinarity. To understand the
unity and diversity of the discourse is to understand the concept of
interdisciplinarity.

The analysis itself is structured around a fundamental set of questions:
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How is interdisciplinarity defined? How did the concept evolve in the
twentieth century? What kinds of activities are associated with it,
and why did they emerge? What are the different types and levels
of integrative activity? (Part 1)

What is the relationship between disciplinarity and interdisciplinari-
ty? What are the problems and implications of borrowing from other
disciplines? How has interdisciplinarity functioned as a critique of
disciplinarity? What happens when interdisciplinary fields begin
to assume disciplinary characteristics? (Part II)

What is the state-of-the-art in such major areas as problem-focused
research, health care, and education? (Part III)

What qualities characterize an “interdisciplinary person”? What is the
nature of the interdisciplinary process? (Conclusion)

What constitutes a basic English-language literature on interdisciplin-
arity? (Bibliography)

A word about terminology: lack of agreement on terminology has been
a recurring issue in the discourse. I take up the issue of descriptive labels
in Chapter 1 and Chapter 3, though in general practice I use the terms
interdisciplinary and integrative interchangeably, as adjectives signifying
an attempt or desire to integrate different perspectives. Whenever it is
necessary to distinguish the two terms, or to distinguish “interdisciplinary”
from “multidisciplinary” or other levels of integrative work, 1 place the
terms in quotation marks.
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1  The Evolution of
Interdisciplinarity

The need for interdisciplinarity has been reflected
in epistemological writings ever since the origins of
Western science,
— Georges Gusdorf

The Problem of Knowledge

ANY attempt to understand the concept of interdisciplinarity is complicated
by a considerable difference of opinion about its origin. For some it is
quite old, rooted in the ideas of Plato, Aristotle, Rabelais, Kant, Hegel,
and other historical figures who have been described as “interdisciplinary
thinkers.” For others it is entirely a phenomenon of the twentieth century,
rooted in modern educational reforms, applied research, and movement
across disciplinary boundaries. The actual term did not emerge until the
twentieth century, and that is the history being traced here. However, the
basic ideas are in fact quite old, and, for that reason, it is important to
take a moment to clarify the underlying problem of knowledge that in-
forms the modern concept of interdisciplinarity.

The roots of the concept lie in a number of ideas that resonate
throughout the modern discourse —the ideas of a unified science, general
knowledge, synthesis, and the integration of knowledge. Plato was the first
to advocate philosophy as a unified science and, correspondingly, named
the philosopher as the one who is capable of synthesizing knowledge. Plato
also noted the prominence of certain subjects, namely mathematics and
dialectic, and argued that a general idea or concept is timeless and im-
mutable because it exists independently. His pupil Aristotle moved more
in the direction of specificity by delineating clearer divisions of inquiry,
such as “Politics,” “Poetics,” and “Metaphysics.” Yet, Aristotle also believed
it is the philosopher who has the ability to collect all forms of knowledge,

Portions of this chapter originally appeared in somewhat altered form in Interdis-
ciplinary Research and Analysis: A Book of Readings, D. Chubin, A. Porter, F. Rossini,
and T. Connolly, eds. Copyright © 1986 by Lomond Publications, Inc. Reprinted by per-
mission of the Publisher.
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to organize them and to know “all” in a general, encyclopedic sense. Though
Aristotle denied the possibility of a universal science in the Platonic sense,
there was for him a form of thinking logically prior to all others — the “first
philosophy.” Even as they were revised and challenged in later periods, these
ideas were to remain part of the cultural heritage of the West.

The concept of interdisciplinarity has been shaped not only by ideas
but also the way ideas were structured in the curriculum. Concern about
the dangers of overspecialization arose quite early. Although rhetoric
prevailed at the core of Roman higher education, some doubted whether
one discipline was in and of itself a satisfactory form of advanced educa-
tion, and Quintilian openly advocated more advanced studies over the whole
range of the traditional curriculum.! As the modern university evolved from
the medieval cathedral schools, a unified whole had come to include both
letters and sciences in the customary divisions of the frivium (grammar,
logic, and rhetoric) and the quadrivium (music, geometry, arithmetic, and
astronomy). The idea was not that a student should study everything and
forgo specialization but that specialization would occur in a community
of general studies, “ a little city.”? The integration of knowledge was to be
the occasion for the union of men, an ideal embodied in the twin notions
of a community of disciplines of knowledge (universitas scientiarum) and
a community of teachers and students (universitas magistrorum et
scholarium).’

Unfortunately, there was a gap between the real and the ideal. Educa-
tion remained for the most part a purely literary experience. Formal treatises
on the liberal arts continued to pay homage to the encyclopedic ideal, but
they did not reflect the actual shape of medieval education. There was a
mass of general knowledge that did not fall within the range of any par-
ticular specialty, and many subjects still remained part of a much wider
field.* However, by the late Middle Ages, the term discipline was being
applied preeminently in three areas: at Paris, to theology and the arts; at
Bologna, to the law; and at Salerno, to medicine.* Both the legal and medical
faculties were responding to pressures to harness education to professional,
ecclesiastical, and governmental needs.® These demands for specialization
were external to educational institutions, in contrast to later divisions pro-
moted by the internal growth of knowledge in the nineteenth century.’

The idea of unity persisted in a variety of ways, including preserva-
tion of the classical heritage and the work of the Renaissance Humanists,
who demonstrated how unity can be defined not in terms of the divine
but of human talent and consciousness. Still, the growth of specialization
drew increasing attention to the problem of the parts. Though not yet
phrased in terms of interdisciplinarity per se, the problem was apparent
in the work of a number of writers from the sixteenth through nineteenth
centuries, including Francis Bacon, Descartes, the French Encyclopedists,
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Kant, Hegel, and Comte. Each of them expressed concern about the frag-
mentation of knowledge, and each, in his own way, articulated a vision
of the unity of knowledge. However, Wilhelm Vosskamp notes, by the mid-
eighteenth century universalistic ways of thinking no longer prevailed. In-
dividuals continued to offer integrative systems though, over time, spiri-
tually and philosophically based systems were gradually replaced by more
materialistic, empirical systems based on a hierarchy or delineation of par-
ticular principles. Exhortations to achieve scientific and value-neutral
theories in the nineteenth century only accelerated the movement away from
grand philosophical systems. There was, in the nineteenth century, a strong
synthetic thrust to several movements, including the theory of internal rela-
tions, vitalism, creative evolution, and organicism.® However, the cumulative
effect of the growing particularization of knowledge was to accelerate the
forces of differentiation, slowing down conceptual assimilation. More and
more the problem of Wissenschaft—the totality of institutionalized scholar-
ly and scientific pursuits —was perceived as no longer readily solvable in
either theoretical or practical terms.?

The growing particularization of knowledge was also to have a pro-
found impact on the structure of higher education. The reconstitution of
the universities — during the eighteenth and nineteenth centuries in Ger-
many, with the Napoleonic reforms in France, in the middle of the nine-
teenth century in Britain, and at the end of the nineteenth century in the
United States' — altered the bifurcation of traditional knowledge, transmit-
ted in universities, and new research, conducted in scientific societies. The
University of G6ttingen was an excellent example of the trend. Gottingen,
founded in 1737, boasted a broad curriculum, an anatomical institute, a
physical-mathematic institute, a botanical garden, a pharmacy, and, most
indicative of the new trend, a scientific society.

The modern connotation of disciplinarity is a product of the nine-
teenth century and is linked with several forces: the evolution of the modern
natural sciences, the general “scientification” of knowledge, the industrial
revolution, technological advancements, and agrarian agitation.? As the
modern university took shape, disciplinarity was reinforced in two major
ways: industries demanded and received specialists, and disciplines recruited
students to their ranks. The trend toward specialization was further pro-
pelled by increasingly more expensive and sophisticated instrumentation
within individual fields. Some subspecialties were also becoming distinct
branches of knowledge, though certain fields remained connected with other
fields. The parts of psychology now known as personality theory and social
psychology, for example, remained linked with philosophy well into the
second decade of the twentieth century, a trend evident in the work of
Dewey, James, and others.'

Although the “Renaissance Man” may have remained an ideal for the
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well-educated baccalaureate, it was not the model for the new professional,
specialized research scholar. Formalization of the pursuit of knowledge
in various fields — history in 1884, economics in 1885, political science in
1903, and sociology in 1905 — paved the way for the “professionalization”
of knowledge in the twentieth century!® A rare combination of a combined
philosophical and institutional attempt to deal with the problem of
fragmented knowledge did occur when the University of Berlin was founded
at the beginning of the nineteenth century, in Wilhelm von Humboldt’s
concept of “universal education” (allgemeine Menschenbildung). There were
enormous problems, however, in applying the concept, the very same prob-
lems that confront interdisciplinary programs today: the structural organiza-
tion of universities, the politics of individual disciplines, the question of
whether connections can be made between individual disciplines, and the
question of whether any one concept could be so general as to include
all the disciplines.s

The beginning of the modern period, Vosskamp suggests, is marked
by three important points:

1. institutional (and therefore political) establishment of the disciplines
as a “system of Wissenschaft”;

2. differentiation in scholarly and scientific institutions for the sake
of progress in individual disciplines; and

3. cooperation between individual disciplines, especially of the sort
that intends to solve the problem of applying Wissenschaft and
technology and to attain thereby at least a partial unity of Wissen-
schaft.'s

These changes have raised the question of whether unity of knowledge is
still possible. It is, Nicholas Rescher suggests, not the unity of science that
has been lost but the simplicity.” In the shift towards “atomistic multipli-
city,” the tree of knowledge has become magnificently brachiated. But has
the tree become dismembered in the process,'® or, even as its branches grow
outward in different directions, is the tree itself growing upward in one
direction?' The modern concept of interdisciplinarity is centered on this
problem of knowledge.

The Evolution of Interdisciplinarity

In what is a decidedly rich and crowded history, the modern concept
of interdisciplinarity has been shaped in four major ways:

1. by attempts to retain and, in many cases, reinstill historical ideas
of unity and synthesis;
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2. by the emergence of organized programs in research and education;
3. by the broadening of traditional disciplines;
4. by the emergence of identifiable interdisciplinary movements.

It was no accident that the most visible momentum for interdisciplin-
arity in the first part of the twentieth century was in general education
and the social sciences. Disciplinary cooperation was not unknown in the
natural sciences, but a “fissiparous tendency” dominated the infrastruc-
ture of science until approximately mid-century. It was characterized by
the splitting of some disciplines into new subspecialties.2°

As liberal arts colleges were becoming dominated by disciplinary struc-
ture and the proliferation of specialties continued, it was becoming increas-
ingly more difficult to educate the “whole person.” In response many pro-
ponents of “liberal” and “general” culture promoted “general” education
as an antidote to specialization. One of their goals was to offer students
broad, nonspecialized education in a set of common courses seated in the
unspecialized part of the curriculum and focused on a common viewpoint
or common set of values.?! There were several precedents for their cur-
ricular objectives, including the Greek program of enkuklios paedeia and
the Roman orbis doctrinae (programs reflecting the belief that an educated
person is one who has surveyed the disciplines), Cicero’s concept of the
doctus orator (the man who combines extensive knowledge of all sciences
with wide experience of the problems of everyday life), and the ideas of
a “Renaissance man” and, its modern counterpart, the “generalist.” The
“general” education reform also incorporated such forthrightly inter-
disciplinary objectives as addressing the difficulties created by specializa-
tion and devising a curriculum to help solve modern problems by mar-
shalling disciplinary resources.

William Mayville associates many of the reforms of this era with
Bouwsma’s civic model of the educated person. The basis for many inter-
disciplinary programs today, the civic model is associated with general
culture rather than a particular group. It assumes, in part, that the collect-
ive ideals of a culture are manifested in a literary culture that includes both
literary and nonliterary “classics.” This assumption was evident in Meikle-
john’s belief that books form the basis of “intelligence,” Eliot’s “five-foot
shelf” of classics, and Erskine and Hutchins’s “Great Books” curricula at
the University of Chicago and Columbia University.2? The concept of in-
terdisciplinarity was also linked with several additional programs: a survey
course on “Social and Economic Institutions” (introduced in 1914 at
Ambherst by Alexander Meiklejohn), a program for freshmen and sopho-
mores based on comparing and contrasting an ancient and a modern
civilization (introduced after the war at the University of Wisconsin, by
Meiklejohn), and the “war-aims” and “peace-aims” courses at Columbia
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(the model for many general-education programs around the country). In
addition, the concept was linked with adaptations of the Progressive views
of Alfred North Whitehead and John Dewey. Dewey himself was educated
in the Hegelian tradition of internal, organic relations and, in his collabora-
tion with Arthur Bentley, discussed the same problem of relations that lies
at the heart of systems theory.??

Ernest Boyer considers the educational reforms of this era a response
to several historical problems, including misplaced vocational emphasis
in the 1920s, overemphasis on individual interests, disillusionment among
youth, and the need for a national sense of unity.2¢ Although the new pro-
grams clearly had an impact on the educational system, the general momen-
tum for interdisciplinarity was undermined in the postwar era both exter-
nally, by a depression, and internally, by ever-increasing specialization.

Interdisciplinarity in the social sciences was propelled by parallel con-
cerns. In the 1920s the Social Science Research Council (SSRC) was
established to promote integration across disciplines that were being in-
creasingly isolated by specialization. Though jurisdictional disputes con-
tinued to inhibit interdisciplinary contact, scholars who objected to the
“craft exclusiveness” of specialization followed their problems across
disciplinary lines. They included Dewey, Mead, Veblen, Angell, Boas, and
Merriam —all at the University of Chicago. The “interactionist” framework
at Chicago encouraged cross-fertilization, and later, in the 1930s and 1940s,
the culture-personality movement proved a vital unifying force.2’ It was
also becoming increasingly apparent that many problems in the postwar
period were larger than the scope of any one discipline, among them war,
labor, propaganda, population shifts, housing, social welfare, and crime.
A spirit of reform encouraged integrative thinking in both governmental
and private agencies, and, though the concept of an applied social science
initially emerged from outside the university, academic social scientists
began to see its importance and inherently interdisciplinary nature.2¢

Landau, Proshanky, and Ittelson speak of two interdisciplinary move-
ments in the social sciences. The first movement, which extended from the
close of World War I to the 1930s, was characterized by the borrowing
of techniques and instruments for primarily instrumental purposes. There
was a particular attraction to the quantitative methods of the natural
sciences, evident in the movement of politics and sociology toward psy-
chology, a field that appeared to have developed its own research instru-
ments. Occasionally, disciplinary “spillage” did lead to the evolution of
hybrid disciplines to fill gaps, in the case of social psychology, political
sociology, physiological psychology, and social anthropology. However, the
relationship between fields remained essentially empirical. There was “no
direct challenge to the status quo of social science” and existing categories
remained intact.
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The 1930s and 1940s were also marked by an effort to integrate scien-
tific inquiry. This effort had been preceded by the founding of the Vienna
Circle in 1924, part of a broad unity of science movement aimed at achiev-
ing common terminology and laws.2” In the 1930s members of the Chicago
school of social sciences tried to unify the rational and empirical domains
through logical positivism, emphasizing a logical analysis of language an-
ticipated by Decartes’s earlier mathesis universalis. Encyclopedism and phy-
sicalism were the pillars of the new movement.?® The International En-
cyclopedia of Unified Science was a project marked by Otto Neurath,
Rudolf Carnap, and Charles Morris’s vision of a foundation for the
philosophy of the natural and social sciences. They attempted to integrate
scientific statements with all their discrepancies and difficulties, rather than
using a system based on a priori principles. Scientific statements might
be axiomatized, but that would not necessarily yield a model of the scien-
tific knowledge of a given age. It was, Neurath reported, “the maximum
of integration which we can achieve.”?? Although the movement eventually
dwindled, it gained widespread attention in the 1930s.

There was, in addition, a much-heralded synthetic movement known
as the “area” approach. Area studies began appearing in American univer-
sities in the late 1930s as efforts to provide comprehensive, integrated
knowledge about other geographical areas. The area approach is an exam-
ple of the second interdisciplinary movement in the social sciences, which
dates from the close of World War II. The second movement was also ap-
parent in the form of integrated social science courses, integrated depart-
ments, and, its most significant outcome, the concept of behavioral science.
The movement was based not on the instrumental integration of knowledge
but on a more ambitious conceptual premise. By bridging gaps between
disciplines, teams of scholars hoped to work towards unity of knowledge.
Yet, despite its promise, the area approach led to disappointment. Many
disciplinarians were inclined to “default,”° to fall back on their disciplinary
perspectives instead of creating new synthetic perspectives. As a result, a
demand for new “integrative” categories arose in the social sciences.

The older “interdisciplinary” approach has been likened to “the old
Baconian belief that broader basic generalizations will almost automatically
drop out of the vast accumulation of discrete fact.” Given past experience,
it was a naive conviction. In the absence of an automatic breakthrough,
there must be a deliberate search for new “integrative” concepts that allow
for treating problems in the most effective manner. Landau and colleagues
explain: “‘Area,’ when not reified, may be such a concept. And by its pro-
per use it replaces the categories of the older traditions. It is a new category
deemed to have greater analytic power and if it promises to eliminate the
older disciplines because of this power, this—in the logic of scientific
inquiry —is as it should be.”3
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The same may be said of other concepts, such as “role,” “reference
group,” “mobility,” “status,” and “self,” as well as game theory, “decision-
making,” “action,” “information,” and “communication.” As they cross
the “vertical pillars” of the disciplines, they promote theoretical convergence.
Although clearly more difficult than the more instrumental form of inter-
disciplinarity, this task derives from the first stage of interdisciplinary con-
tact. Logically, it may lead to several consequences: restructuring fields
in theoretic terms, transcending institutionalism by providing a theoretical
coherence, producing a new system for the division of labor, or distributing
resources based on a set of explicit ordering principles. In this context both
the area approach and the behavioral-science movement were considered
more than just an extension of “interdisciplinary” work. They were alter-
native methods of organizing social inquiry, anticipating, but never effect-
ing, a cumulative science.3? Clearly, “integrative” was a higher and more
powerful category than “interdisciplinary,” which signified in this case the
combining of established categories, methods, and perspectives.

A similar distinction also evolved in educational circles, where the cor-
relation theories of the Herbartians provided the germ of the modern in-
tegration movement in education.?? “Correlation” was associated primari-
ly with Herbartism, a set of philosophical and psychological ideas applied
to instructional method. The “doctrine of concentration” held that a mind
advances when wholly immersed in one interest, but it was supplemented
by the “doctrine of correlation,” which held that connections should be
made with related subjects.’* Although some theorists tried to distinguish
“integration” and “correlation,” most of them used the terms synonymously.
By the 1930s “integration” had acquired a number of meanings, though
it was used specifically as a slogan for an educational movement associated
with changing social conditions. In 1935, at a meeting on the concept of
integration, members of the National Education Association concluded
that complete unity was impossible. They proposed, instead, to think
in terms of “unifying” rather than “unified” experiences. The meeting
also produced a book that was to become a watershed in development
of the concept of “integrative” education: Integration: Its Meaning and
Application.?®

The more pertinent distinction arose from the Foundation (later Center)
for Integrative Education. Through conferences, a book (Integrative Prin-
ciples of Modern Thought), and a journal (Main Currents in Modern
Thought), its members worked to overcome divisiveness in modern educa-
tion. They included a remarkable group of philosophers and scientists —
among them Northrup, Margenau, Sinnot, Mather, Maslow, Laszlo,
Sorokin, and Kluckhorn. In 1948, when the year-old foundation convened
a workshop on integrated education, participants formally recognized a
belief that had appeared recurrently in the 1930s: they distinguished con-
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tent integration, the integration of physical sciences with arts and letters,
from process integration, the “interplay of individual and environment.”
They also noted a difference between integration, defined as synthesizing
presently accepted postulates, and an integrative building of new concep-
tual modes capable of producing a holistic educational philosophy.3¢ Clear-
ly, “integration” had taken on a much wider meaning than “correlation.”
It had come to mean a broad concept in education, not a specific structure
or teaching method. Moreover, the focus had shifted from transmitting
traditional fields of knowledge and linking existing disciplinary categories —
akin to the “interdisciplinary” distinction in the social sciences —to an in-
tegrative transmutation that emphasized the individual’s learning process
and the development of new conceptual approaches, new pedagogy, and
even a new corpus of universal principles —akin to the “integrative” dis-
tinction in the social sciences.

Despite these technical distinctions, “interdisciplinary” remained an
ambiguous term. It was applied to both the idea of grand unity and a more
limited integration of existing disciplinary concepts and theories. It was
used for both instrumental borrowing across disciplines and the develop-
ment of new conceptual categories. By the 1940s and 1950s, and even into
the 1960s, the only formal distinctions were in the education and social
science literatures, and even those distinctions were not observed consis-
tently. Still, as late as 1971, Richard Pring argued that “integrated” and
“interdisciplinary” descriptions of the curriculum are on different logical
levels. “Integration” raises certain epistemological questions to which “in-
terdisciplinary” remains indifferent. “Integration” incorporates the idea of
unity between forms of knowledge and their respective disciplines, whereas
“interdisciplinary” simply refers to the use of more than one discipline in
pursuing a particular inquiry. Hence, in Pring’s view, “interdisciplinary”
does not raise questions about the unity of knowledge, though further think-
ing might show such questions are unavoidable.3’

Even in the absence of widespread consensus on terminology, though,
a fundamental distinction had emerged in the dispersed discourse. It was
reflected, technically, in the “interdisciplinary”/“integrative” distinction and,
more generally, in two basic metaphors noted in the 1970s by the British
Group for Research and Innovation in Higher Education. They are “bridge
building” and “restructuring.” The first, “bridge building,” takes place be-
tween complete and firm disciplines. The second, “restructuring,” involves
changing parts of several disciplines. Bridge-building seems more common
and is less difficult, since it preserves disciplinary identities. Restructuring
is more radical and often embodies a criticism of not only the state of
the disciplines being restructured but, either implicitly or explicitly, the pre-
vailing structure of knowledge. Bridge-building usually assumes a grounding
in the constituent disciplines and often has an applied orientation. Re-
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structuring usually assumes the need for new organizing concepts and the
methodologies or skills common to more than one discipline. Clearly, there
is a difference between an external, applied focus and an internal, meth-
odological or conceptual basis for interdisciplinarity, though they are not
necessarily found in pure form. The British Group also noted a third
possibility for integration, one that comes from a new overarching con-
cept or theory. This overarching integration subsumes the theories and con-
cepts of several existing disciplines®® and corresponds to what was to be
labeled “transdisciplinarity” in a widely used typology of definitions that
emerged in the early 1970s from the work of the Organization of Economic
Cooperation and Development (OECD). At least in intention, this third
level of integration has functioned as a modern equivalent of the older,
comprehensive unity of knowledge.

Interdisciplinarity at Mid-Century

By mid-century interdisciplinarity was being promoted in several ways.
There was, to begin with, a second major reform, symbolized by the 1945
Harvard “redbook,” General Education in a Free Society. It called for core
curricula covering Western civilization, literary texts, scientific principles,
and English composition, with an additional course in each of the
humanities, social sciences, and natural sciences. Designed in part to nullify
the problems of excessive concentration, this innovation had already been
attempted in a series of introductory courses at Columbia University.?® In
1944 Columbia historian Frank Tannenbaum was using the term holistic
to indicate the need for studying whole systems. Tannenbaum sought a
force capable of unifying fragmented expertise in order to deal with the
challenges of the time. Just after World War Il, Columbia launched a
seminar program that has continued, to this day, providing a forum for
the discussion of common problems and issues.*° Until the late 1960s, most
American colleges and universities developing programs of general and in-
terdisciplinary education tended to emulate the Harvard, Columbia, and
Chicago models.*!

The second general education reform, like the earlier one, moved in
the direction of community: towards shared values, shared responsibilities,
shared governance, shared heritage, and a shared world vision.42 “General”
education continued to be interdisciplinary in several respects: when it func-
tioned as a revolt against fragmentation, when it attempted to reorganize
and integrate knowledge along other than disciplinary lines, when it tried
to deal with contemporary issues and problems by drawing on more than
one discipline, and when it continued to address the human problems
created by specialization. Once again, however, the momentum was checked.
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Though the movement had a strong impact on a gifted generation of
students, the Hutchins reforms of Chicago were challenged by accelerating
specialization, and the experiments at Columbia and Harvard were con-
fined, at the time, to the undergraduate level .43

A number of synthetic theories were also having an impact on the struc-

ture of inquiry at mid-century. Synthetic theories such as Marxism, struc- -
turalism, and general systems theory operate on several levels. They have
been used to strengthen theory in one discipline, to unify a single discipline,

to provide an integrative methodology or theory for a cluster of disciplines,
and even to function as a unified science by integrating all disciplines around
a single transcendent paradigm. Marxism has raised a broad range of ques-
tions about economic, social, and political forces in a wide variety of fields,
ranging from biology to art history. General systems theory, which emerged
at mid-century, is concerned with patterns and interrelations in wholes.
Structuralism is concerned with the deep structures underlying human
thought, formal structures believed to reflect a basic cognitive, biologi-
cally derived structure of the thought process. Structuralism shares some
assumptions with general systems theory, including the relatedness of all
things, their organization into levels of isomorphic structure with laws of

transformation, structures (or systems) manifesting homeostatic self-

regulation, and holism.44 In the early 1970s, Piaget was to make the idea
of common structures the starting point for a theory of interdisciplinarity,**
though systems theory has tended to be the most widely influential of
modern synthetic theories. General systems theory revived “organismic

thinking” as a complement to analytical thinking. With its attendant con- '
cepts of symmetry, feedback, steady state, entropy, and negentropy (a;

numerical measure of information content), and their correlates of infor-:

mation gain and loss,*¢ general systems theory promoted a holistic approach
to both a conception of reality and a theory of cognition.*” Since the 1950s,
it has also been associated with several forms of holistic thinking in the
social sciences. 48

The power of synthetic theories increased significantly with their disper-
sion. Shannon’s information theory is a good example. Seven years after
its initial appearance in the field of communications engineering, references
had appeared in the publications of nine different disciplines: psychology,
physiology, optics, physics, linguistics, biology, sociology, statistics, and
journalism. Both academic and nonacademic centers played an important
role in disseminating the theory and bringing together people from dif-
ferent disciplines. The idea spread rapidly because of its relevance. The
problem of measuring information transmission was widespread, and Shan-
non’s explanation had great appeal, though Shannon’s eminence and the
prestige of the Bell System Technical Journal, in which his work appeared,
certainly contributed to the speed of adoption.*®
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Interdisciplinarity was also being promoted by a rich variety of cross-
fertilizations still visible today. Theology was moving in the direction of
sociology, analytic psychology, and philosophic positivism.5? In geography
the man-land thesis was creating a wider perspective at a time when
economic history was finding its way into economics and history depart-
ments. History itself was the clear beneficiary of progress in the “im-
perialistic human sciences,”*' though only after 1945 and then quite slow-
ly did the new approaches gain prominence. In the 1920s “New History”
had emerged as part of a movement towards the social sciences. Led by
Marc Bloch, Lucien Febvre, and later Fernand Braudel, the synthése histo-
rique of the Annales school of history built the foundation for a “global”
history that they hoped would promote a synthesis of social history. Drawing
on demographic data, the annales historians based many of their studies
on a region rather than a political or national unit. In many cases they
wound up producing what has been termed a “retrospective anthropology.”s?
The new interdisciplinary history found its firmest institutional base in
France. In 1946 the sixth section of the Ecole Pratique des Hautes Etudes
(since 1975 the Ecole des Hautes Etudes en Sciences Sociales) was establish-
ed as a research and teaching center for the integration of history and the
social sciences. It also assumed publication of Annales: Economies, So-
ciétés, Civilisations. In 1952, in England, the journal Past and Present be-
gan appearing; and in the United States, a number of other new inter-
disciplinary journals emerged, including Comparative Studies in Society
and History (1958) and, later, the Journal of Social History (1967) and
the Journal of Interdisciplinary History (1970). In socialist countries Marxist
ideology and the coordinating role of the academies of science played an
important role in promoting the integration of historical research and social
history.

During this period the SSRC remained a significant integrative force.
An SSRC committee on research in economic history was instrumental
in creating the Center for Entrepreneurial Studies at Harvard and, in 1954,
its Committee on Historiography published a study entitled The Social
Sciences in Historical Study.’* At first historians associated with the SSRC
continued their prewar commitment to building social science research skills,
supported by SSRC Bulletin 64, a 1954 work validating social science theory
and methods of proof. A different view, however, was to emerge from a
separate conference of leading historians that the council sponsored in 1953.
Its participants focused on what historians were, not on what they should
become, and they cautioned historians not to become social scientists. In
1956 a third SSRC committee on historiography moved on from the work
of the first two, influenced by rising respect for the humanistic complexity
of historical thought.s*

This was not the only turn towards the humanities,’> where a concern
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for values has long promoted relationships with the social and natural
sciences. The discourse on interdisciplinarity grew wider as social scien-
tists debated whether their proper model ought to be the natural sciences
or the humanities. The argument for “interpretation” has been prominent
in this debate, and, as Clifford Geertz has shown, analogies from the
humanities — game, drama, text, speech-act analysis, discourse models, and
representationalist approaches related to cognitive aesthetics —have been
playing an increasingly visible role in sociological and anthropological ex-
planation.’¢ These and other trends are evident in the work of individual
scholars.

Richard Harvey Brown has returned to the humanities — to point of
view, metaphor, and irony —to discover how an understanding of language
and history can structure explanation in the discipline of sociology, creating
A Poetic for Sociology. In conceiving of Society as Text, Brown has found
in critical rhetoric a method for not only showing how experience and
knowledge are produced through the persuasive use of language but also
providing canons of judgment in science as well as political and moral
discourse.’” Hayden White has utilized rhetorical categories to examine
the deep structure of historical imagination, creating a poetic for history,8
and James Boyd White has demonstrated the relationship between
humanities and law through a study of the language, rhetoric, and explana-
tion of the law.5?

Though not always highly visible, the impact of these changes has been
widespread. Within the past few decades there has been a transformation
that constitutes, Beth Casey suggests, a “quiet revolution” within the
humanities and social sciences. Centered on a view of the humanities as
language-oriented connective disciplines, this transformation is rooted in
the gradual absorption of Saussurean linguistics and is evident in
demonstrations of how the social world is discursively constructed and
rooted in specifically historical situations. As linguistic models have replaced
models borrowed from the natural sciences, there has been a movement
toward reintegration of the humanistic disciplines of linguistics, literature,
rhetoric, philosophy, aesthetics, history, and art history with each other
and with the social sciences. The evidence is widespread, though it has
been particularly apparent in the critical movements known as structuralism
and deconstruction, especially in the work of Claude Lévi-Strauss, Roland
Barthes, Jacques Derrida, and Michel Foucault.®

The changes in literary studies demonstrate how such pluralistic move-
ment can alter the shape of a discipline, a discipline that was grounded
traditionally in philology and biography. The most visible interdisciplinary
effort at mid-century was the American Studies movement, a combined
field that arose out of English and history departments. Taken as a whole,
the new movements in literary study were characterized by social explana-
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tion and attention to psychology, anthropology, political history, linguistics,
and the general history of ideas. In the years after 1945, the voices of
methodological reintegration were still rather isolated, but they were to grow.
In Europe interdisciplinary research was promoted as the model for a
regenerated study of literature and, by the mid-1950s, similar voices were
being heard in the United States. There was talk of “multiple interpreta-
tion,” “multiple parallelism,” and “multiple causation.”® One of the leading
critics in the United States, Kenneth Burke, sought a gradual integration
of sociological, psychoanalytical, and purely linguistic factors. A man of
truly “catholic scope,”¢2 Burke drew on Marxism, psychoanalysis, and
Gestalt theory. Burke’s concept of symbolic action appeared subsequently
in a number of different fields, including poetry, theology, metaphysics,
diplomacy, and historiography.

There has been no single interdisciplinary approach in any of these
fields. Literature, history, and anthropology, especially, fit LeRoy Ladurie’s
description of history as a “crowded multiple crossing.” In literature some
of the forces advocating pluralism have wanted to counteract the narrow in-
terpretation of works with an eclectic combination of two or three methods.
Others argue for historical awareness, with increasing emphasis on social or
literary history over phenomenological, existential, formal, and structural
approaches. Still others endorse current attempts to reintegrate the human-
ities through linguistic, rhetorical, semiotic, and hermeneutic theories. Cur-
rently the study of literature is being energized by a wide spectrum of inter-
ests, ranging across psychoanalysis, Marxism, history, sociology, and a
complex set of interpretive stances that have evolved from structuralism,
post-structuralism, and expanding interest in “textualism.”¢?

In the realm of applied research, World War 11 proved an even greater
catalyst for interdisciplinarity than World War I, on technological, political,
and intellectual grounds. During World War 11, the military’s need for a
new turbo-engine led to cooperative work among physicists and chemists,
an effort now regarded as part of the early history of the field of solid-
state physics.%* Operations research evolved as operating problems were
experienced with a new system of radar. They were not simple, technical
problems. Any scientist who might be useful was pressed into service by
the Royal Air Force, whether biologist, physicist, or engineer.® Spurred
by an interest in the politics and economics of science that stemmed from
heavy governmental involvement in science during World War 11, science
policy studies also began finding a place in the subfields of history, philos-
ophy, and sociology of science.¢¢ By the 1950s, the growth of interdisci-
plinary “hyphenated sciences” was creating a palpable tension within univer-
sities. Straining to serve multiple communities, librarians faced new pres-
sures from area studies as well as partial and extensive consolidations in
biophysics, biochemistry, and biomedical engineering.®’
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New developments in the natural sciences were also promoting cross-
fertilization. Since the 1940s analogies between the machine and the
organism®® had been functioning as root metaphors promoting inter-
disciplinary thought. There were also a variety of cross-fertilizations among
the different subbranches of physics,¢® and scientific subgroups were seek-
ing fusion through grand simplifying concepts such as the second law, the
mass-energy equivalence, and quantum mechanics.”® They constituted,
Rustum Roy explains, “an intellectual pediment strangely at variance with
the increasing administrative and pedagogic specialization.””! They reflected
a view of science recently reaffirmed by Gerald Holton, who noted, “The
underlying epistemological thrust of science is towards a program of om-
niscience, the development of a scientific world picture that is so powerful
and so simple in its fundamental assumptions that, from it, you can deduce
all the phenomena of nature.”’2 This search for unity continues at the same
time a new field, loosely termed “chaos theory,” is gaining wider recogni-
tion. Reflecting a concern for not only pattern but also randomness and
complexity in systems, chaos theory is evident in mathematics, biology,
and physics, as well as astronomy, business, political theory, and other
disciplines.

There were also new fields. The new science of radioastronomy and
dendrochronology (tree-ring dating) were integrative in nature,’ and there
was a heightened interdisciplinarity to the post-World War II earth sciences.
The shift from the classical theory of continental drift to modern plate
tectonics involved paleontology, geochemistry, marine geology and
geophysics, seismology, volcanology, and paleomagnetism.’# Moreover, as
interest in existentialism, phenomenology, and post-structuralism spread,
the sharp distinction between science and humanism was questioned. With
the publication of Thomas Kuhn’s The Structure of Scientific Revolutions
in 1962, inquiry into the social, cultural, and political dimensions of science
expanded,’ accelerating skepticism about received notions of scientific
rationality and truth criteria. Kuhn’s book has been called a “major text
for interdisciplinary discourse.”’¢ The description is appropriate, for the
book stimulated an ever-widening inquiry into the nature of knowledge
in both disciplinary and interdisciplinary communities.

The role of mission-oriented projects cannot be overstated, for it has
had, in a very real sense, the greatest impact on current definitions of in-
terdisciplinarity. Mission-oriented projects are not unique to the twentieth
century. In 1803 the Congress of the United States appropriated $2,500
to support a multidisciplinary investigation of the upper Missouri River
led by Meriwether Lewis, who broadened his expertise by studying celestial
navigation, zoology, botany, and ethnography with members of the
American Philosophical Society in Philadelphia.’” The first research grant
from the federal government, in support of the Franklin Institute’s 1930
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effort to explain the causes of steam boiler explosions, went to a research
group that included representatives from chemistry, engineering, physics,
meteorology, and other fields.”® In addition, the mission orientation of
the U.S. Department of Agriculture has long promoted collaboration across
disciplines.”® In the early part of the century, interdisciplinary research was
not formally organized. The small size of agricultural research staffs en-
couraged interactions, but formal interdisciplinary research in agriculture
did not begin until the 1940s. The earliest work is dated at 1942, on studies
of input-output relationships in milk. By the 1950s and 1960s, there was
a great deal of interest in this type of research going on among agricultural
economists and biological scientists, especially at Iowa State University
and Michigan State University. Inevitably, though, the degree of collabora-
tion varied from project to project.8®

The significant factor at mid-century was the size and scope of problem-
focused research. The most famous mission was the Manhattan Project
to build an atomic bomb, a cooperative effort among science, industry,
and the United States Army. It was the beginning of a mission focus that
would, by the 1960s and 1970s, create a visible interdisciplinary presence
on campuses in the form of organized research teams, institutes, and centers.
They focused, most often, on problems of defense, acrospace, and industry.
After the 1957 launching of Sputnik by the U.S.S.R., as federal funding
of mission-oriented projects expanded in the United States, organizations
such as the National Science Foundation (NSF) and the National Institutes
of Health (N1H) were established to support both basic and applied research
in universities.®' Governmental and industrial laboratories as well as non-
profit research groups such as the Rand Corporation and the Princeton
Institute for Advanced Study also engaged in interdisciplinary research.
During the Sputnik era, mission-oriented research was dominated by in-
terdisciplinary engineering centers, though by the 1970s the “driving force”
had shifted to nonmarket goods and social concerns, such as product safety,
environmental quality, mobility, and technology assessment. As a result,
interdisciplinary engineering centers became “sociotechnical think tanks.”s2
Correspondingly, the mission-based information systems that emerged dur-
ing World War Il —focused on engineering, science, and technology — were
joined by problem-based information systems in the 1960s and 1970s —
focused on sociotechnical problems.?? Now, in the 1980s, the NSF is once
again focusing on engineering in a new series of multidisciplinary engineer-
ing centers, and interdisciplinary research is also envisioned in another
series of U.S. science and technology centers. It is also promoted in a vari-
ety of NATO-sponsored cooperative programs in science and technology.

Mark Kann contends that “there was no effective demand for general
explanations prior to World War I1.” There has been a demand for general
explanation since the beginnings of Western philosophy. However, as Kann
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points out, the postwar status of the United States heightened the demand
for interdisciplinary discourse across state political lines, corporate decision-
making and planning, and a variety of social and political movements.
By the 1970s “an odd combination of liberal intellectuals, conservative elites,
and radicals expressed an interest in breaking down disciplinary boundaries
and in pursuing more fully and consciously the interdisciplinary idea.” The
university responded in two ways: by sponsoring joint programs and by
legitimizing joint subfields.®4 There are two major reasons why mission-
oriented projects became so prominent. There was, first of all, considerable
financial incentive for universities, in the form of government and foun-
dation grants. There was also the “inexorable logic that the real problems
of society do not come in discipline-shaped blocks.” In Rustum Roy’s view,
the major force in changing university structures toward interdisciplinarity
was not intellectual but political and financial.$s

In the postwar decades, the NSF was to play a particularly significant
role. It began, in 1969, when the foundation organized a program called In-
terdisciplinary Research Relevant to Problems of Our Society (IRROPS).
Later, in 1971, IRROPS evolved into the Research Application Directorate
and the Research Applied to National Needs Program (RANN), an effort
that placed more emphasis on problem-solving research.t¢ Despite the con-
siderable amount of funding that went into interdisciplinary problem-
focused research (IDR), however, funding agencies were often disappointed
in the results. Like area studies, mission-oriented projects often fell short of
genuine integration. Born of pressure to solve problems outside the narrow
scope of individual specialties, IDR itself was plagued by disciplinary chau-
vinism and the psychological, social, and epistemological problems of work-
ing across disciplines, In the early 1970s, the NSF resolved to do something
about the problem by establishing the Research Management Improvement
Program (RMI), a unit charged with the task of improving the ability of
nonprofit research organizations to manage federally funded research
projects. By the time its funding was terminated by the U.S. Congress,
RMI had distributed $3,880,000 across thirty-five projects, almost half of
them interdisciplinary.?” In creating the RMI unit, the NSF also became
a major catalyst in the creation of a new phenomenon, the organized inves-
tigation of interdisciplinary research. Along with Stifting Volkswagenwerk
(Federal Republic of Germany), the NSF would sponsor the first interna-
tional conference on interdisciplinary problem-focused research in 1979.

The Watershed Era

The 1960s and 1970s constituted a remarkable era, “a slot in history
when innovations could get support.”¢® Identification of interdisciplinarity
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with reforms of the sixties and seventies is so strong that many people are
inclined to associate the very concept of interdisciplinarity with that
remarkable era. Ingemar Lind, for one, declared “Interdisciplinarity was
born of a sudden demand for the universities to renew themselves,”®® and
the OECD, in calling an international conference on interdisciplinarity in
1984, spoke of interdisciplinarity as a concept that developed in the late
1960s.°° Many of the current educational programs were founded in that
era, as “experimental,” “cluster,” and “satellite” programs attached to ex-
isting colleges and universities. The majority were alternatives to the tradi-
tional curriculum. They were “telic” institutions in the sense that Grant
and Riesman used the term to describe purposive reforms charged with
a sense of mission and distinctiveness. Telic reforms approached the status
of social movements or generic protests against contemporary life. They
pointed towards a different conception of the ends of undergraduate educa-
tion, ends that could not be met by simply reforming existing curricula
or inventing new instructional technology. New programs and, in some
cases, entirely new institutions were required.®!

During this period general awareness of interdisciplinarity was height-
ened by major funding. In the United States, a variety of agencies sup-
ported interdisciplinary activities, including the NSF, the Carnegie Foun-
dation, the National Endowment for the Humanities (NEH),%? and the
Fund for the Improvement of Post-Secondary Education (FIPSE). In
Europe the OECD, the London-based Society for Research into Higher
Education, and the United Nations Educational, Social, and Cultural
Organization (UNESCO) played major roles. It was, however, the OECD
that was to have the greatest influence on how the concept is currently
defined. In the late 1960s, the OECD’s Centre for Educational Research
and Innovation organized the first international investigation of the con-
cept of interdisciplinarity, an effort that culminated in a 1970 seminar on
the problems of interdisciplinary teaching and research in universities. The
seminar capped an investigation provoked by worldwide reform in educa-
tion, renewed protests against the fragmentation of knowledge, and
heightened demands for the university to fulfill its social mission.

Marked as it was by the appearance of the OECD seminar results in
book form, the year 1972 was to become a major date in the history of
interdisciplinarity. Entitled Interdisciplinarity: Problems of Teaching and
Research in Universities, the book is dominated by the general systems
and structuralist thinking of the seminar’s major theorists, among them
Erich Jantsch, Guy Berger, Jean Piaget, and Leo Apostel. Their work was
truly seminal. It was a “preliminary balance sheet,” a “working tool” that
did indeed become “the starting point for new thought and action.”®* Even
now this book remains the most widely cited reference on the subject of
interdisciplinarity because it “channeled”®* hitherto sporadic, dispersed
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discussions of interdisciplinarity. Across the disciplines teachers and scholars
began reflecting on their own interdisciplinary activities aided by a new
theoretical framework and typology of definitions for “multidisciplinary,”
“pluridisciplinary,” “interdisciplinary” and “transdisciplinary” work.

The period of 1979-80 was also to prove significant, with the ap-
pearance of a second major book, the evolution of two professional associa-
tions, and a new OECD definition of interdisciplinarity. The book is In-
terdisciplinarity and Higher Education, a full-length collection of essays
by participants in a postdoctoral seminar on interdisciplinarity held in
1975-76 under the auspices of the Interdisciplinary Graduate Program in
the Humanities at Pennsylvania State University. Its authors concentrated
on definitions of interdisciplinarity, interdisciplinary methodology, prob-
lems of designing and sustaining interdisciplinary research projects,
historical perspectives on interdisciplinary education, and critiques of
structuralism, general systems, and the unity of science movement as foun-
dations for an adequate theory of interdisciplinarity. By an intriguing
coincidence, two professional organizations also emerged in 1979, the
Association for Integrative Studies (AIS) and the International Associa-
tion for the Study of Interdisciplinary Research INTERSTUDY). The AIS
is a U.S.-based organization that promotes the study of interdisciplinary
theory, methodology, curricula, and administration. Most of its members
are teachers and scholars engaged in interdisciplinary education. It is the
most broadly based of current organizations devoted to interdisciplinary
issues and has published a directory of undergraduate interdisciplinary pro-
grams in the United States. INTERSTUDY is an international organization that
formed after the first NSF-sponsored international conference on inter-
disciplinary problem-focused research. It has continued to sponsor periodic
international conferences and has produced books from each of those con-
ferences, focused primarily on the management of research. Most of its
members come from government, industry, and primarily business and
social science departments in universities.

All five episodes in the contemporary history of interdisciplinarity —
the publication of two major books on interdisciplinarity, the emergence
of the AIS and INTERSTUDY, as well as the new OECD formulation —
occurred in isolation, though by 1984 all affiliated organizations were at
least in some fashion aware of the existence of the others. Even so, there
has been no real consolidation of efforts.

The new OECD definition emerged after a 1976-78 survey of relation-
ships between the university and the community in their member coun-
tries, followed by a 1980 international conference on that subject. The
OECD concluded there is increased demand for interdisciplinarity outside
the university. As a result, they surmised, interdisciplinarity exogenous to
the university must now be given more weight. Exogenous interdisciplinarity
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originates in the continuous momentum provided by “real” problems of
the community, enriching and interrogating endogenous university inter-
disciplinarity, which is based on the production of new knowledge with
the aim, more or less explicit, of realizing unity of science.?s Their conclu-
sion parallels a growing “primacy of the practical.”?¢ A complex techno-
logical society, in the logic of the exogenous argument, has problems that re-
quire interdisciplinary solution. It is an argument that has been heard since
the start of the century, but it has assumed an increased sense of urgency as
the magnitude of the problems mounts and calls for praxis increase.

The events that have occurred since the late 1960s raise an important
question about interdisciplinarity in the late twentieth century —that of
the balance between specialization and integration. At a 1975 conference
on interdisciplinarity in London, Hans Klette spoke of a constant swing
between unity and diversity in Western civilization.” On other occasions,
Stephen Toulmin has invoked the images of a folkdance and a pendulum,
signifying movement between cooperation and isolation, between practical
and abstract research.® Gerald Holton has also suggested that the human
mind proceeds by two steps: first, analysis, which produces highly special-
ized work, and then, synthesis.?® The swings, the marching, and the shifts
are by no means uniformly spaced, and they do not account for the grow-
ing complexity and diffusion of the concept of interdisciplinarity.

Both complexity and diffusion are readily apparent in the exponential
growth of published scholarship on interdisciplinarity since 1970. Chubin,
Rossini, and Porter found the literature on interdisciplinary problem-
focused research is just over thirty years old, dating from a 1951 paper
on problems of collaboration between an anthropologist and a psychiatrist.
After 1969, however, the literature grew significantly: doubling from 1969
to 1972, then growing 120 percent from 1973 to 1977, and an additional
95 percent from 1978 to 1982.19¢ There has also been a corresponding in-
crease in the discussion of interdisciplinarity across disciplinary, profes-
sional, and general literatures. The changing nature of that literature is
quite striking. Whereas earlier work tended to focus primarily on educa-
tional programs, the social sciences, and traditional ideas about unity, the
focus has now widened. Since 1970 scholars have been paying closer atten-
tion to the problems of designing and managing interdisciplinary curricula
and research projects, the practical and philosophical consequences of rela-
tions between particular disciplines, the dynamics of interdisciplinary
problem-solving, and the nature of interdisciplinary theory and method.

The momentum is undeniable. The discussion of interdisciplinarity
is becoming both broader and deeper. However, the institutional obstacles
to interdisciplinary programs remain formidable. Reflecting on the con-
cept of interdisciplinarity since the 1970s, Georges Papadopoulos concluded
there has been a clear shift from the optimism of the seventies to an “em-
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pirical realism” in the eighties, from developing concepts to experimenting
with practical applications and dealing with the reality of disciplinary
restraints. The “quest for academic responsibility,” he concluded, “leads
inevitably to a regression back to individual disciplines,” leaving inter-
disciplinarity “a hostage to the disciplines.”'® Paradoxically, then, the
discourse is widening and there is a heightened sense of urgency about the
need for interdisciplinarity at the same time interdisciplinary programs are
struggling for legitimacy in the academy. Moreover, the “reformists” who
support interdisciplinary movements are far outnumbered by “tradition-
alists,” who support interdisciplinary work but have doubts about inter-
disciplinary programs. Even the reformists do not agree. “Progressive refor-
mists,” Harry Hermanns points out, want control over the direction of
change in society, whereas “conservative reformists” want better adap-
tations'?2 These and other differences of opinion only complicate the
attempt to define interdisciplinarity. In order to arrive at a fuller understand-
ing of the concept, it is necessary to look more closely at how interdisci-
plinarity has been defined in the discourse and to consider what role visi-
bility and formality have played in the assessment of its worth.



2  The Interdisciplinary
Archipelago

... das ist ein zu weites Feld.
—Theodor Fontane, Effi Briest

GUY BERGER once envisioned interdisciplinarity as an archipelago, a
number of scattered or regrouped islands broken away from a system that
both provokes and rejects them.! The archipelago metaphor makes a rather
useful model, for it invites us to map the intelligible surface structure of
interdisciplinarity. Mapping the archipelago is not an easy task, for inter-
disciplinarity has appeared so widely that definitions vary from country
to country, institution to institution, from one part of a campus to another,
and even among members of the same team. Furthermore, the relative size
and visibility of interdisciplinary activities vary greatly, ranging from for-
mal, “overt” structures to a “concealed” presence that may flourish where
it is not even labeled an interdisciplinary activity.?

Prior to its 1970 seminar on interdisciplinarity, the OECD conducted a
survey to determine whether interdisciplinary activities in particular coun-
tries tended to be primarily in general education, professional education, the
training of researchers, basic research, or applied research. General educa-
tion was the most frequent answer, though there were national differences.
Canadian answers favored the sciences and applied research, with biology
as the most frequently cited area. The answers that came from Japan also
tended to be in the sciences. In France the social sciences appeared most
often and professional training hardly at all, though the French answers
tended to come from such experimental centers as the University of Paris
1X (Centre Paris-Dauphine) and VIII (Paris-Vincennes), institutions cre-
ated in October 1968 for the expressed purpose of setting up “pluridiscipli-
nary” activities. In West Germany general education was not represented,
suggesting that interdisciplinarity was seldom part of education and train-
ing. In contrast, professional training was the leading area in the United
Kingdom and science the most frequently cited example. In the United
States, where the greatest diversity of disciplines was cited, general education
was the leading activity.? Clearly, interdisciplinarity has a varied geography.

Most attempts to define the concept are partial at best, though two
of them offer a fairly comprehensive account of why interdisciplinary ac-

40
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tivities appear where they do. Corinna Delkeskamp defined the concept
as a set of four arguments: common interest in an object of study, social
concerns, the existential belief that society must be restored to wholeness,
and an ethical concern for the contrast between ideal and actual academic
humanism in university structures.® The most comprehensive account, to
date, is the one that emerged from the pioneer work of the OECD, which
found interdisciplinarity arises from five demands:*

1. The development of science as the result of two movements:
first, increasing specialization leading to the intersection of two
disciplines, splitting up of an over-rigid discipline, or setting off
into new fields of knowledge;
second, the result of attempts to define elements common to disci-
plines.

2. Student demand:

The result of direct student pressure or faculty anticipation, most
of the time as a protest against parcelization and artificial subdivi-
sions of “reality.”

3. Problems of university operation or even administration:

The result of increasingly elaborate equipment in research centers
and the need for budget management in universities, especially in
regard to contracts with government or the advent of a major tech-
nology such as a computer.

4. Vocational and professional training requirements:

Educational needs based on student demand and, in some cases,

the result of a contract extending outside the university, thereby

linked with the fifth demand.

The original social demand:

Particular needs and new subjects which cannot, by definition, be

contained within a single disciplinary frame, such as environmen-

tal research.

gl

These demands reflect not only external and internal reasons for inter-
disciplinarity — the endogenous versus exogenous distinction made by the
OECD —but also a related distinction apparent in the history of the con-
cept —the distinction between a conceptually based, “synoptic” justifica-
tion and a pragmatically based “instrumental” justification.®

The synoptic claim is evident in several forms: historically informed
arguments for unity and synthesis, modern synthetic theories and inte-
grative concepts, and the work of individual synthesizers. The instrumen-
tal claim arises from the need to solve problems that may be either social
or intellectual in origin, though instrumental interdisciplinarity is asso-
ciated most often with the need to solve “practical” problems. The instru-
mental claim also incorporates the borrowing of tools, methods, concepts,
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and theories. In mathematics, to illustrate, this instrumentality has included
not only traditional tools? but also new tools such as “fuzzy sets,” for deal-
ing with the ambiguity and vagueness of complex decision-making.? Sta-
tistics and computer modeling have also spanned the disciplines,® and,
elsewhere, a variety of methodologies have promoted movement across dis-
ciplinary borders—including surveys, interviews,® questionnaires, direct
observation techniques, and the tools of demography on which the “social
mathematics” of history are based.”! There is also a considerable amount
of tool-borrowing going on in the natural sciences, ranging from the use
of cyclotrons to positron annihilation, X-rays, polymer tools, lasers,? sta-
tistical mechanics,”® and mathematical methods for understanding shock
waves.1

The escalation of instrumental interdisciplinarity since mid-century
has created an inevitable tension in the discourse between those who define
interdisciplinarity as a philosophically conceived synopsis and those who
believe interdisciplinarity is not a theoretical concept but a practical one,
one that arises from the unsolved problems of society rather than from
science itself!s Instrumental work has a tendency to accentuate external
interactions and is often finite in nature. Synoptic work, on the other hand,
has a tendency to be more introspective, with an emphasis on internal
coherence, methodological unification, and long-term exploration.'s Yet
these are not absolute states. Although there is a general disinclination
towards epistemology among instrumentalists — even an antiphilosophical
operationalism among some of them — the “practical” argument has been
cast in philosophical terms, linking the instrumental claim with the idea
of unity. Discussing interdisciplinarity as an innovation in school curri-
cula, Giovanni Gozzer cited a 1979 Italian Ministry of Education formula-
tion entitled “Unity of Knowledge: Interdisciplinarity.” The ministry called
for a more “relevant and down-to-earth cultural approach to reality, directed
at acquiring knowledge that has unity in its interconnected diversity.”"” That
call has been echoed in a number of areas, including fields with a planning
and policy dimension as well as problem-focused research within both in-
dustrialized and developing countries.® The act of tool borrowing has also
led in some cases to an appreciation of conceptual ties, promoting a fuller,
more synoptic view of relationships among participating disciplines.

Ultimately both forms of instrumentality and many synoptic attempts
to achieve unity in the twentieth century are part of a far more comprehen-
sive reason for interdisciplinarity —the evolution of knowledge. Many
modern developments, such as holography and chemotherapy, fit poorly
within existing disciplines;'® and, as investigators interested in such areas
as cellular biology, tumor virology, political behavior, and environmental
physics have applied their methods and skills to problems that interest them,
they have moved beyond their traditional domains.2° The interdisciplinary
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thrust of the neurosciences?! has had a strong influence on the current field
of anatomy,?? and molecular biology was born of movements within physics
and chemistry into areas previously labeled “biology.”2? The net result, in
many cases, has been a lag between conventional definitions of a given
discipline and what is really happening, especially in new research areas.
The definition of boundaries among anthropology, history, and
ethnohistory, for example, depends very much on the context. Anthropology
and history are sharply distinct as fields of training and in the social and
political organization of their practitioners. Yet distinctions of subject mat-
ter are not made so easily. On occasion specialists in either field define
their boundaries in a way that includes the other as a subdivision or, in
rarer cases, have even characterized one field as the other.2¢

Changes in disciplines occur as a result of both differentiation and inte-
gration. Through fission existing disciplines split into subdivisions that may
become disciplines in their own right. Fusion is an overtly integrative process.
Although specialization is often vilified in the discourse, as a negative force
promoting fragmentation, specialization has in fact fostered a number of
interactions as disciplinarians approach each other’s borders. The depth
of disciplinary study may open up relationships at the intersection or
parts of two disciplines,?* especially when contiguous problems are in-
volved.2¢ This has been readily apparent in the forensic disciplines, espe-
cially forensic anthropology. It is also apparent in biochemistry, which has
interacted from its very origin with such fields as immunology, endocrinol-
ogy, bacteriology, pharmacology, and physiology.2’” Observing modern
changes in biology, Paul-Emile Pilet concluded the emergence of complexity
“leads to the gradual erosion of boundaries of the special branch.”?¢

The most prominent examples of fusion are the “interdisciplines,” a
term that covers a variety of interactions ranging from informal groups
of scholars to well-established research and teaching communities. Social
psychology and biochemistry are the most frequently cited examples, though
the list also includes biophysics, physical chemistry, materials science, en-
vironmental engineering, geochemistry, psycholinguistics, sociolinguistics,
psychohistory, psychoanthropology, psychological economics, political
economy, political sociology, geopolitics, psychiatric sociology, sociobi-
ology, ethnomusicology, economic anthropology, cultural anthropology,
systems engineering, and American Studies. Some theoretists maintain an
interdiscipline is the highest form of interdisciplinary inquiry. However,
there is growing skepticism about predicating the success of interdisciplinary
inquiry upon the achievement of disciplinary status. In 1970, at the OECD
seminar on interdisciplinarity in Nice, France, the rallying cry was “The
‘inter-discipline’ of today is the ‘discipline’ of tomorrow.”?* By 1984, at an
international reassessment of the interdisciplinary concept, the rallying cry
of the early 1970s was regarded in some quarters as the “Nice nonsense.”*°
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There is no single pattern of disciplinary interactions. Because dis-
ciplines are responsive to so many spatial, temporal, demographic, and
epistemological variables, it is difficult to predict how disciplines will in-
teract. Sometimes it is on the basis of their proximity or complementarity.
At other times mutual differences may assist the combining of disciplines.
Guy Berger found eight regrouping patterns based on homogeneity and
heterogeneity,’! and Neale Mucklow identified no less than nineteen areas
that may be grounds for grouping disciplines. They range from concepts,
methods, skills, processes, criteria, and theoretical frameworks to kinds
of arguments, discipline-conditioning attitudes, and expressions used to
formulate, express, or embody thought.32? In general, though, the OECD
found that regrouping tends to take place around a field of study and par-
ticular clusters, rather than the grand structure of knowledge or learning
of algorithms.

The degree of formality varies greatly in new areas. If there are enough
practitioners, eventually they may constitute a recognized research com-
munity. This has happened in areas as diverse as immunopharmacology,
demography, oral history, linguistics, military history, operations research,
gerontology, and various ethnic, minority, regional, and national studies.
In subdisciplines such as economic history and physical chemistry, there
is sufficient control of subject that the fields function sociologically as
disciplines, even though they not be classed taxonomically as separate
disciplines. Some areas, including psychohistory and sociobiology, may be
the objects of considerable dispute, and others are so new they are not
widely recognized as fields. That is true of psychogeography, political geron-
tology, thanatology (the study of death and dying), human population
biology, pastoralism (efforts to combat desertification), and behavioral
teratology (the integration of elements of obstetric and pediatric medicine,
development, physiology, and psychology). Many areas, by their very ex-
istence, question the prevailing structure of knowledge. The emergence of
the field of public health, for example, challenged traditional subject divi-
sions in medicine, as teachers and researchers developed interests in
behavioral, social, ecological, economic and communication sciences.

Whether interactions occur for synoptic or instrumental purposes, there
is a common pattern of justification — that of “necessity” or “complexity.”
These justifications are so strong, in fact, that there is a tendency to speak
of inquiries and problems anthropomorphically “demanding” inter-
disciplinary perspective. In the area of materials science, researchers have
necessarily drawn upon chemistry and physics in order to understand the
property of materials.33 Behavioral medicine, to cite another example,
gained momentum because of an increased need for theory, research, and
applications of behavioral factors in the etiology, treatment, and preven-
tion of disease.’* The most compelling example, though, is physics. The
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level of boundary-crossing in physics alone underscores the truth of Wolf
Lepenies’s contention that the exchange of subdisciplines back and forth
between established fields is often more important than the emergence of
new disciplines in appraising current interdisciplinary trends.3s

In the early part of the century, physics was based on a foundation
of quantum and atomic theory. By the 1960s, however, physics had become
a federation of disciplines, incorporating such areas as nuclear physics and
solid-state physics, areas that had more in common with chemistry and
engineering than with traditional physics.’¢ By 1972 the Physics Survey
Committee of the National Research Council concluded there is “no
definable boundary” between physics and other disciplines. Biophysics is
recognized as a formal “interface” based on new combinations of skills
from both of its parent disciplines. Experimental chemistry is influenced
by physical methods, and, the committee found, there is even a “character-
istic pattern associated with the assimilation of any physical method into
chemistry.” Both physicists and chemists have contributed to a variety of
studies, ranging from biomolecules and photosynthesis to new methods
of materials preparation, geographics, and work on the upper atmosphere
and astrophysics, including the entire complex set of problems associated
with the earth’s atmosphere and the problem of the formation of molecules
in interstellar space.3” The committee also reported that there were roughly
5,000 U.S. research scientists in the early 1970s who “would not be out
of place in either a physics or a chemistry department.” Some called them-
selves physicists and designated their specialties as chemical physics or just
physics. Others called themselves physical chemists. These labels usually
reflected their original graduate training and correlated with differences
of interest and style.?® (JT. Lemon made a similar observation about ur-
ban history, where he found that identifying themselves by department af-
filiations is, for some people in the field, “pretty much reduced to admin-
istrative inertia.”)??

With “necessity” and “complexity” cited so frequently as justifications,
there is a frequent sense of “inevitability” in the discourse. Ronald Grele
found the practice of collecting and using oral data produces “its own im-
petus toward interdisciplinarity,” leading inevitably to synthetic levels of
analysis and discussion.*® Jeroom Vercruysee noted a similar inevitability
in studies of the Enlightenment,*' and many environmental psychologists
consider their field interdisciplinary almost “by definition” because it is
conceived as a problem-centered discipline that deals with personal and
environmental issues in the urban setting.4? Necessity and complexity have
also been cited as reasons for interdisciplinary research in and about
developing countries. Shinichi Ichimura cautioned that the conceptual
frameworks of traditional disciplines are often too narrow and too com-
partmentalized for the study of problems in other areas.** Norman Dinges
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made a similar observation about cross-cultural research, suggesting in-
terdisciplinary perspective grows as the “indigenization” of research sensi-
tive to local norms takes place;*¢ and Lawrence Murphy, using the example
of the Social Research Center of the American University of Cairo (Egypt),
has traced the movement from narrow, academically oriented research proj-
ects to more appropriate long-term interdisciplinary, multifaceted studies
that analyzed problems of immediate concern to the host nation.** Others
have also found interdisciplinarity warranted in research involving develop-
ing countries because of the multiplicity of interrelated variables.*¢

When interdisciplinarity is justified on the basis of “complexity,” it
is not uncommon to find several reasons for crossing disciplines. Robert
Chen found research on increasing carbon dioxide levels in the atmosphere
to be interdisciplinary because the problem is not only unique in scale and
complexity but also inescapably normative and unprecedented.®” Complex-
ity of the problem domain has also been linked with interdisciplinarity
in a number of applied areas, in arid land studies, ecotoxicology, aerobi-
ology, mycorrhizal fungi research; in agricultural history, where there are
no less than seven interacting systems;*® and in material history, which in-
corporates a broad range of ecological, economic, and sociocultural fac-
tors involved in the production, diffusion, acceptance, longevity, and use
of the artifact.*?

Interdisciplinarity is further linked with scarcity of resources in both
academic and nonacademic settings. Arnold de Mayer suggested that peo-
ple who work in a small company often become interdisciplinary by default,
for lack of sufficient resources.s® John Reid reported the very scarcity of
documentation on Maritime regional history forced a radically new ap-
proach to sources and a willingness to accept whatever insights could be
offered by different disciplines.$! A comparable sense of necessity and in-
evitability has also been noted in areas as diverse as rural Indian economics,
genetic epistemology, sociolinguistics, discovery of the point-contact tran-
sistor, criminology, social history and material history, organizational pro-
ductivity, the socioeconomic dimensions of reindeer herding, and the impact
of increasing levels of carbon dioxide in the atmosphere.*?

In short, interdisciplinarity has resulted from several kinds of change,
from the development of practical, applied dimensions to a more synop-
tic, conceptually based exploration of commonalities. This is particularly
true at what Talcott Parsons called the “zone of interpenetration,” where
more than one theoretical scheme may apply to the same concrete set of
phenomena.’? Very often disciplinary interactions are also the inevitable
result of the broadening of disciplines, in, for example, movement past
exhausted modes of analysis and narrow definitions, as well as the shift
from an empirical to a theoretical orientation or from a monistic to a
pluralistic perspective.
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A Matter of Visibility

Awareness of interdisciplinarity —its presence and its importance —
has a lot to do with its relative visibility. In the past most discussion has
focused on the more “overt” forms, obscuring the less visible forms.

Interdisciplinary Institutions

The most visible form of interdisciplinarity is the “overt” inter-
disciplinary institution, not only educational institutions but also a varie-
ty of research centers. Some of them are autonomous, but the majority
are smaller units within larger, more traditional institutions. Inter-
disciplinary study tracks and graduate/professional programs also have a
certain institutional visibility, and there are literally thousands of inter-
disciplinary courses offered in the context of general, disciplinary, and pro-
fessional education. In some institutions a single “umbrella” organization
bestows increased visibility and legitimacy on interdisciplinary activities.
In its history Stanford University’s Center for Interdisciplinary Studies has
incorporated a variety of areas, including transportation, information
transmission, telecommunication and television, in addition to centers for
the study of women, drugs, and crime and the community. In other in-
stitutions there may be a variety of opportunities but no central office.
The University of Southern California maintains interdisciplinary programs
in nine areas, and San Francisco State University offers over fifty under-
graduate and graduate interdisciplinary programs. At Pennsylvania State
University, interdisciplinary research has been conducted in centers and
institutes focused on a variety of areas, including transportation, public
policy analysis and evaluation, and information systems. Interdisciplin-
arity is also formally recognized in the form of joint appointments and
joint departments, arrangements made for both economic and intellectual
reasons. Recently, the University of Chicago Medical Center merged a
number of its departments, while eliminating others. John E. Ultmann,
the dean of research and development within the division of biological
sciences, commented that science itself has been moving more quickly than
the organizational structure of the medical school. As a result, “There was
too much overlap in the knowledge being taught in different departments.”s*

Certain institutions have cultivated an “interdisciplinary milieu” that
lends a distinctive hue to both teaching and scholarship.>* At Hobart and
William Smith Colleges, interdisciplinarity is considered “a fundamental
daily way of doing business.”*¢ At the University of Chicago, it is difficult
to find many areas of intellectual activity that are not interdisciplinary in
some fashion, from general education courses to dissertation committees
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and faculty seminars.’” Certain departments and “schools” have also been
conducive environments for interaction, including the Department of Social
Relations at Harvard and the University of Chicago’s Committee on Social
Thought as well as the Chicago school of social science. In addition a
number of collections and museums have been natural centers for inter-
disciplinary work, attracting scholars with a common interest in their
resources. Because it is not “locked in” to structures that inhibit cross-
fertilization, the Smithsonian Institution has been a catalyst for exploring
relationships between disciplines and acting on those relationships with
an appropriate curriculum.s®

Some research centers and institutes have aiso tended to function as
interdisciplinary “think tanks.” The premier example is the Center for In-
terdisciplinary Research, a central research institute at the University of
Bielefeld (West Germany). The Bielefeld center initiates and supports in-
terdisciplinary work on problems that lie beyond the scope of a single
discipline or traditional set of methods. Though the Bielefeld center is an
exception in its devotion to interdisciplinary research, any list of inter-
disciplinary centers would necessarily include the Institute for Advanced
Study in Princeton and the Stanford Research Institutes. The more typical
example, though, is a facility that sponsors integrative work in a particular
area, such as the Center for Genetic Epistemology, the Tavistock Clinic
and Cavendish Laboratories, the U.S. agricultural field stations, the School
of Pacific Studies and the East/West Center, centers for urban studies,
and such technical and scientific centers as the Institute of Fundamental
Technical Research of the Polish Academy of Sciences,*? the International
Center of Insect Physiology and Ecology,’® and the International Rice
Research Institute.s' In recent years, centers for humanistic studies have
also served as “homes” for interdisciplinary research. They include the
University of California Humanities Research Institute at Irvine, the In-
stitute for the Humanities at the University of lIllinois at Chicago, the Na-
tional Humanities Center in North Carolina, and other centers and insti-
tutes located at the Universities of New Hampshire, Wisconsin, and Oregon,
as well as Stanford, Harvard, Dartmouth, Vanderbilt, Brandeis, Wesleyan,
and the State University of New York at Stony Brook.

Forums for Interdisciplinary Dialogue

Organizations devoted exclusively to interdisciplinary approaches are
rare. Beyond the most “overt” examples, there is great deal of dialogue taking
place in forums that serve particular communities on either an occasional
or a steady basis. The term hidden university has been used to describe
a variety of study groups, symposia, conferences, and institutes.*2 It would
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not be inappropriate to consider some of them “invisible colleges,” a term
Diana Crane used to define a subgroup or communication network of scien-
tists who define important problems, interpret seminal work, and link col-
laborators in a given research area.s? Stephen Toulmin also used the term
to describe a community of researchers who are in close personal contact.
They study one another’s work and engage in a “respectful but competitive
rivalry.” Lacking such visible social and cognitive structures as departments
and recognized professional associations, they are defined by “invisible”
patterns of communication: relationships among key productive scholars,
conferences, core activities, and vehicles for the diffusion of information.$*

The term can also apply to funded projects and subgroups within
organizations that have had an interest in issues with an interdisciplinary
component, such as the Comparative Interdisciplinary Studies Section of
the International Sociological Association (CISS/ISA), the Society for
Cross Cultural Research (SCCR), the Social Science History Association,
(SSHA), the Society for Social Studies of Science, and the Society for
Literature and Science. In addition, there are many networks within larger
organizations focused on subjects of interest to scholars in more than one
discipline, including diplomatic history, health and science policy, and
psychohistory. On an occasional basis, a number of organizations, including
the Modern Language Association and the American Association for the
Advancement of Science, also sponsor special panels and sessions about
interdisciplinary topics and issues.

Interdisciplinary publications constitute another important forum,
although their scope and visibility vary greatly. Beyond the more overt
examples — the publications of AIS, INTERSTUDY, and the Bielefeld center —
there are many area-specific publications, such as Cell Calcium, the Jour-
nal of Immunopharmacology, Interdisciplinary Science Reviews, Systems
Research, the Journal of Interdisciplinary History, the Journal of the
History of Ideas, Signs: Journal of Women in Culture and Society, and, in
American Studies, American Quarterly and Prospects. Some journals also
publish interdisciplinary pieces within a selected range of disciplines, in-
cluding the International Social Science Journal, Representations, Human-
ities and Society, and Critical Inquiry. In addition a number of mainstream
publications have devoted special issues on interdisciplinary topics and
perspectives.

Many of these publications provide an important bibliographical ser-
vice. American Quarterly, for example, codes its annual bibliography to
highlight articles of interest to individuals in several areas, and it periodically
features bibliographical essays. Signs provides bibliographical essays and
lists to acquaint readers interested in women’s studies with current work
in different fields, and the American Journal of Physics has sponsored
resource letters covering particular fields. From time to time, the Journal
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of Popular Culture has published special in-depth issues on the relevance
of such fields as history and sociology, and one particular issue of Sound-
ings, devoted to the impact of women’s studies and the feminist perspec-
tive in scholarship on the humanities and social sciences, ultimately ap-
peared as a book, 4 Feminist Perspective in the Academy: The Difference
It Makes. The more frequent case, however, is the individual review essay.
Signs, American Quarterly, and the Journal of Interdisciplinary History
have been particularly rcliable in providing this kind of service. John Lank-
ford’s article “The Writing of American History in the 1960s” is an excel-
lent example of the value such essays have. Subtitled “A Critical Bibli-
ography of Material of Interest to Sociologists,” it appeared in the Socio-
logical Quarterly®’ as a sample of recent scholarship in American history
that may be of interest to sociologists. Lankford indicated the types of
problems that concern historians, the variety of materials they use, and
new departures in method and technique, while offering suggestions on
how sociologists can keep track of developments in history.

Peter Mullen considers the emergence of interdisciplinary journals part
of the revival of interest in interdisciplinary publications that stems from
recognition of important interfaces and growing appreciation of work in
other fields. Occupying a middle position between the all-inclusive general
publication and the specialty journal, an interdisciplinary journal can play
a vital role in determining the future direction of a new field, serving as
a platform for new ideas and providing an epistemic ground for testing
theory and methodology. It may also be one of the few avenues for advanc-
ing aspects of research that do not find favor in mainstream journals.¢®
One intriguing example involved the separation of polymer synthesis
(organic chemistry), polymer characterization (physical chemistry and
physics), and polymer processing (mechanical and chemical engineering)
into independent parts of several key journals: the Journal of Macromo-
lecular Science, Part A— Chemistry, Part B— Physics, and Part D— Reviews
in Polymer Technology. In 1973, the name of Part D was changed to
Polymer Plastics Technology and Engineering; and a number of areas of
polymer application have also developed independent literatures and tech-
nologies, including the plastics, coatings, rubber, adhesive, electronics, sur-
factants, and additive industries. Several of these industries deal with a
fertile area for interdisciplinary approaches, that of thermosetting
materials.$” Bioelectrochemistry and bioenergetics is another case in point.¢8

Interdisciplinary publications also play a vital role in consolidating
discourse that is scattered across several journals. In 1980 Cell Calcium
started providing a steady forum for work previously dispersed across
publications in biochemistry, chemistry, endocrinology, medicine, phar-
macology, physiology, zoology, and a number of other fields.®® The lack
of such an interdisciplinary journal has been identified as a major impedi-
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ment in the development of behavioral medicine, where interdisciplinary
communication is hampered by the spread of research over diverse
behavioral and biomedical publications, even though parts of specialized
journals do represent parts of the field of behavioral medicine.”®

The American College of Chest Physicians (ACCP) provides an ex-
cellent example of both organizational and journal support in a particular
area. Described as a “university without walls,” the ACCP incorporates
pulmonologists, cardiologists, thoracic and cardiac surgeons, immunolo-
gists, allergists, anesthesiologists, radiologists, and pathologists. By 1979
the organization had reached a membership exceeding 10,000 and a jour-
nal circulation of 20,000. The journal Chest functions as a “balance wheel”
for a variety of member interests. Yet the lack of an adequate faculty and
curriculum continue to inhibit the evolution of a successful interdisciplinary
approach to diagnosis and therapy. The pathological isolation that plagues
the field was demonstrated when two pioneer cardiac surgeons operated
at the same hospital in adjacent rooms, without having seen the other
work.”!

Interdisciplinary dialogue also achieves a partial consolidation within
the numerous interdisciplinary conferences and symposia that dot the
academic calendar. The more “overt” examples are far outnumbered by
one-time meetings that have spanned such topics as internal medicine,
cellular automata, dairy housing, volcanology, Victorian studies, pluralism
in literary criticism, the psychoanalytical theory of aggression, and the
rhetoric of inquiry. Expeditions and major projects also have been focal
points, occurring as part of an ongoing large-scale program —such as the
Man and the Biosphere program conducted under the auspices of
UNESCO —or within local regions —such as the Lake Mungo expedition
in Australia, the joint Indian-American Satellite Instructional Television
Experiment, estuarine studies of the Severn and Thames, and the Interna-
tional Polar Year expeditions. The relative visibility of these conferences,
symposia, and expeditions varies greatly. Sometimes a collection of papers
will emerge, but it is usually a “multidisciplinary” collection rather than
an “interdisciplinary” synthesis. Synthesis is often limited to the editor’s
remarks and the opening and closing remarks of individual participants.
Very often the greatest value is not what is said or printed but the new
attitudes that participants gain as a result of these opportunities —a “con-
cealed” benefit that can be very difficult to measure.

A variety of informal faculty forums must also be counted, many of
them launched as private study groups among teachers and scholars who
feel the need to expand beyond their disciplinary confines. In 1984, to il-
lustrate, a group of professors at Bryn Mawr College formed a private study
group known as the Committee on Interpretation. They wanted to address
questions larger than the scope of their individual specialties. They wanted
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to know how other disciplines interpret the human world of language,
knowledge, and culture, while acquainting themselves with European
theorists whose writings have influenced several fields in the United States.
Similar voluntary associations have formed at the Universities of Califor-
nia and Virginia, Stanford, Wesleyan, and many smaller institutions. Some
of these gatherings have even generated new courses, new journals, and
new interdisciplinary programs.”’? A good many of them have been orga-
nized to deal with the multitudinous borrowings of tools, methods, con-
cepts, theories, and paradigms that are being used across disciplines. This
form of interdisciplinarity tends to have what Raymond Miller calls a “much
longer and quieter history.””3

There is an additional “concealed” presence in the thousands of in-
dividual articles and notes that appear in a wide variety of disciplinary,
professional, and general publications. The majority are isolated pieces,
and most have remained relatively invisible because there has never been
a systematic attempt to identify them. They vary considerably, ranging from
descriptions of the interdisciplinary nature of a particular field, curriculum,
or project to attempts to define common nomenclature, proposals for in-
tegrative concepts and methods, and theoretical essays. Beyond these pub-
lications there is an even more deeply concealed reality in the vast and
unrecorded “oral history” of interdisciplinarity. Its most visible form is the
conference presentation, but there is a substantial amount of knowledge
being transmitted in the day-to-day working relationships of interdisciplin-
ary research teams and in the conversations of teachers and scholars, in-
cluding those who do not label their work “interdisciplinary.” Unfortunately
not enough of this wisdom makes its way into published form.

Yava¥

There is a wide range of opinion on the relative importance of inter-
disciplinarity in the twentieth century. Some place interdisciplinarity at the
periphery of modern knowledge, a series of catalysts, second-order effects,
jerry-built structures, and ad hoc enterprises. For them interdisciplinarity
will continue to linger at the fringes of disciplinary hegemony, a “tolerated
margin” that is “too productive to be dismissed and too deviant to be in-
corporated into the mainstream.”’* “Isolated pockets of borrowing” may
even be considered dangerous because they create a further fragmentation
of knowledge.”s Others see a more significant phenomenon, “not an ex-
otic fungus” but a “natural healthy growth.” “Any living community of
scholars,” Bryce Crawford contended, “will turn up and pursue transdisci-
plinary questions out of the very nature of scholarship,” creating changing
patterns, new alignments, shared problems, and merging interests.”® Still
others see a more profound consequence —if not a retrieval of the seam-
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less web of knowledge, at least the gradual integration of particular con-
cepts and theories. Gyérgy Darvas sees interdisciplinarity as a character-
istic phenomenon of modern science, caught in an apparent paradox of
self-contradiction as interdisciplines become disciplines. Every differentia-
tion postulates the existence of integrated elements.”” Others believe inter-
disciplinarity is the next phase in the development of the social sciences,’®
that increasing acceptance of interdisciplinary study marks a “paradigm
shift” under way in academe.”®

Clearly, the level at which interdisciplinarity is conceived to take place
influences one’s judgment about its value; however, current history does
suggest two conclusions. The first is related to the synoptic quest for unity
of knowledge. Stanley Bailis cautions that progressive emphasis on the in-
strumental aspects of education and research, divorced from philosophical
contemplation, constitutes a threat to a broader conceptual concern for
identifying relationships that might direct inquiry in a general fashion.
Undeniably, the shift towards an instrumental perspective has yielded a
“rich mix of what is known to bear upon crucial problems.” However, he
cautions, the modification and in some cases outright demise of the ex-
periments of the 1960s and 1970s, the pull of disciplinary loyalties, the
progressive buildup of disciplinary training in interdisciplinary universities,
and the shift to more “instrumental,” thematic and problem-based units
have all created a problem of “limited futures” for interdisciplinarians in
universities. The instrumental shift has produced units that look as if they
have only limited scope and duration, while muting the question of how
people who have different ways of regarding the world can learn to learn
from each other more effectively.t® Thus, the synoptic challenge remains
unfulfilled.

The second conclusion moves in an opposite direction, towards the
reality of pervasive cross-fertilization. Although he eschewed “inter-
disciplinary brotherhood” as the answer, Clifford Geertz put his finger on
an important phenomenon when he observed a refiguration of social
thought that goes beyond “the moving of a few disputed borders, the mark-
ing of some more picturesque mountain lakes.” Conventions of interpreta-
tion persist, but there is an increasing need to accommodate “a situation
at once, fluid, plural, uncentered, and ineradicably untidy.” With philo-
sophical inquiries that look like literary criticism, scientific discussions that
look like belles lettres morceaux, histories consisting of equations and tables
or law court testimony, parables posing as ethnographies, theoretical trea-
tises set out as travelogues, ideological arguments cast as historiographical
inquiries, and epistemological studies constructed like political tracts, there
is clearly a widespread “jumbling of the varieties of discourse” that defies
classification.8' Some of these movements, Geertz argues, are taking place
at highly eccentric angles. However, many of them are not. A significant
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percentage of interactions today are based on the perception of “natural”
connections, kindred alliances, and family clusters. Some of them are overt,
highly visible, “institutionalized” examples of interdisciplinarity, but many
more of them are “quiet revolutions,” shifts in perspective and new ways
of seeing that often take place without fanfare or upheaval.®2 Until there
is a fuller analysis of these shifts within their respective problem com-
munities and disciplines, we cannot hope to have a full understanding of
either interdisciplinarity or disciplinarity itself. There is often a distinctly
“local” nature to interdisciplinary activity, and the analysis must also come
from the practitioners rather than interdisciplinary theorists alone.



3 An Interdisciplinary
Lexicon

“That’s a great deal to make one word mean,”
Alice said in a thoughtful tone. “When | make a
word do a lot of work like that,” said
Humpty Dumpty, “I always pay it extra.”
—Lewis Carroll, Alice in Wonderland

INTERDISCIPLINARITY is usually defined in one of four ways:

—

by example, to designate what form it assumes;

2. by motivation, to explain why it takes place;

3. by principles of interaction, to demonstrate the process of how
disciplines interact; and

4. by terminological hierarchy, to distinguish levels of integration by

using specific labels.

Each is a legitimate strategy. The first and second ones, by example
and by motivation, tend to cut across the entire published literature on
interdisciplinarity, though the third, that of process, has been a more spe-
cialized topic. It is the fourth, however, that has been the most popular
approach in recent decades, despite Guy Berger’s warning that hierarchies
are ill-advised in the absence of well-developed theory!

Berger was right. The literature on interdisciplinarity is littered with
labels and disputes about their appropriateness. The popular term cross-
disciplinary provides a good example of the problem. It has been used for
several different purposes: to view one discipline from the perspective of
another, rigid axiomatic control by one discipline, the solution of a prob-
lem with no intention of generating a new science or paradigm, new fields
that develop between two or more disciplines, a generic adjective for six
different categories of discipline-crossing activities, and a generic adjec-
tive for all activities involving interaction across disciplines. These differ-
ences occur because labels are not neutral. Any nomenclature, Kenneth
Burke once pointed out, acts as a “terministic screen” that filters, directs,
and redirects attention in certain directions rather than others. Thus, ter-
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minology is not only a reflection of reality but, by its very nature, also
a selection and a deflection of reality. Much of what we take to be obser-
vations about reality may well be the “spinning out of possibilities implicit
in our particular choice of terms.”?

For some, terminology has become a stale issue. They have tired of
debates over labels. Nevertheless, terminological hierarchy has played a ma-
jor role in shaping the way people think about interdisciplinarity; and there
is a general agreement on two core distinctions: between “multidisciplin-
arity” and “interdisciplinarity” and, in turn, between “interdisciplinarity”
and “transdisciplinarity.”

The Multidisciplinary/Interdisciplinary Distinction

Most purportedly “interdisciplinary” activities are not “interdisciplin-
ary” but “multidisciplinary” or “pluridisciplinary.” “Multidisciplinarity”
signifies the juxtaposition of disciplines. It is essentially additive, not inte-
grative. Even in a common environment, educators, researchers, and prac-
titioners still behave as disciplinarians with different perspectives. Their
relationship may be mutual and cumulative but not interactive, for there
is “no apparent connection,”® no real cooperation or “explicit” relation-
ships,* and even, perhaps, a “questionable eclecticism.” The participating
disciplines are neither changed nor enriched,® and the lack of “a well-defined
matrix” of interactions’ means disciplinary relationships are likely to be
limited and “transitory.”®

These characteristics are frequently associated with undergraduate
courses that present different specialists either in serial fashion or on dif-
ferent days. Heinz Heckhausen labeled this encyclopedic approach “indis-
criminate interdisciplinarity,”® though it has also been dubbed a “hodge-
podge” or “cafeteria-style” education. Whatever synthesis may occur, if
it occurs at all, is usually in the student’s own mind. Encyclopedic cur-
ricula are usually associated with the lower-division and nonspecialist parts
of undergraduate study, but the term also applies to a number of programs
at the master’s level. In the field of public health, for example, students
are prepared for a variety of situations because public health teams en-
compass a range of specialties!® Likewise, schools of public administra-
tion call for at least some training in economics, sociology, psychology,
political science, and other disciplines implied by the very name “public
administration.” So do graduate programs in family studies, museum man-
agement, and hotel and restaurant management. Usually the overall for-
mat is “multidisciplinary,” though there may be an overtly “interdisciplin-
ary” component in the form of an integrative thesis or capstone seminar
on a particular problem, topic, theory, or methodology.
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Forrest Armstrong distinguishes four different levels of integration and
synthesis in education. At the first level, students take a selection of courses
from different departments, counting them toward a particular disciplinary
major. Though this may be the cheapest, least demanding, and probably
the most easily achieved interdisciplinary variant, it may also be the least
effective. At the second level, there is an institutionally provided oppor-
tunity for students to meet and share insights from various disciplinary
courses, often in a capstone seminar. However, the responsibility for achiev-
ing integration may be left largely to the students. At the third level, a signifi-
cant change occurs as faculty join students in the process of synthesizing
knowledge. This implies the creation of courses focused on interdisciplinary
topics and, in Armstrong’s view, requires the participation of more than
one faculty member. However, the degree of interaction varies, and these
courses are often characterized by serial rather than integrated team
teaching, since individual faculty simply “bring their disciplinary wares to
be displayed in a different context.” At the fourth and highest level there
is a conscious attempt to integrate material from various fields of knowl-
edge into “a new, single, intellectually coherent entity.” This demands an
understanding of the epistemologies and methodologies of other disciplines
and, in a team effort, requires building a common vocabulary

A number of disciplines are also thought to be in “multidisciplinary”
relation to each other. Archaeologists and historians, for example, share
an interest in diachronic, historical explanations.’? Archaeologists have also
made several important contributions by filling in lacunae from incomplete
records, corroborating or disputing what is known from those records, and,
at times, even providing entirely new ways of viewing historical questions.
In the case of the eighteenth-century Fort Michilimackinac (Michigan),
archaeologists were able to demonstrate that when the British took the fort
over from the French in 1761, at the end of the French and Indian War,
French trade goods were not immediately replaced by British goods. In-
stead, goods continued to come into the outpost through English Canada.
Even though complex British navigation laws now extended to Canada,
basic trade lines were not altered. In this instance archaeologists raised ques-
tions about not only relations between these two countries after their strug-
gle for the North American continent but also the rigidity and inertia of
long-standing patterns, regardless of significant changes in overall political
and military control!? In this and other cases, archaeology has facilitated
a picture that may exist only in broad outlines and may even be controver-
sial, but, M. 1. Finley points out, hardly any of it could be derived from
the ancient traditions alone or from archaeology alone!

Joseph Kockelmans contends that in the West, at least, “all education
is inherently multidisciplinary,” and the term has no genuine meaning in
a research context.s Still, it is used to describe a certain type of research
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setting. Daniel Alpert cites two representative examples: @ materials research
lab, where metallurgists, solid-state physicists, and solid-state chemists share
facilities; and an Asian Studies center, where specialists from Oriental
history, economics, and sociology use the same Asian library.¢ Even in
these common environments, however, scholars still work on problems
posed by their original disciplines. Individuals using the same materials
research lab or the same Asian library are in “multidisciplinary” relation
by virtue of mere logistics. If they begin interacting on the basis of each
other’s data, information, concepts, methods, or theories, then they are
in what OECD theorists called a “pluridisciplinary” relation because the
juxtaposition of disciplines is assumed to be more or less related. Should
one or more of them achieve a synthesis greater than any single disci-
plinary approach —say, a geographer incorporating economic concepts of
development into regional analysis or a chemist becoming dependent upon
explanations or instruments borrowed from physics — then “interdisciplin-
arity” is taking place. In problem-focused research, it is the difference be-
tween a “contractual” mode —carrying out tasks within separate units —
and a “consulting” mode — carrying out tasks within a single unit and pro-
ducing a common product. The former leads to a series of separate re-
ports joined only by external, editorial linkages; the latter, joint reports
that reflect an internal, substantive linkage."”

“Multidisciplinary” research is often a “spontaneous answer” in car-
rying out problem-focused projects. Their “multidisciplinary” character
is guaranteed by the “sheer variety” of contributing disciplines.® Joint
facilities and favorable environments for the exchange of information across
disciplines are also key factors. In the early 1960s, an open spirit of dialogue
and inquiry proved a major catalyst for interdisciplinary research on a
disease that appeared in corn plantings in the north central and southern
parts of the United States. Regional research projects and federal funding
further enhanced the prospects for collaboration and ultimately led to new
knowledge about the complex problem of corn viruses.!® Similarly, during
the 1940s, reorganization of the Bell Telephone Laboratories around
“multidisciplinary” team research resulted in a hospitable environment for
collaboration, followed thirty months later by the discovery of the point
contact transistor.2? Even in favorable environments, however, the excite-
ment generated by parallel investigations and borrowed information is no
guarantee of ultimate convergence. Neither is the mere perception of rela-
tionships, nor the most promising intimation of cohesion and synergy.

These problems were quite evident to the pioneers of African history,
who believed in the “interdisciplinary” approach. Some scholars, in most
cases expatriates, extracted data from joint projects and published inde-
pendently. As a result of this “safari-type of research,” Bernard Wilpert’s
term for jet-set data collectors who sweep in and out of a country in pur-
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suit of “multi-national research,”?! none of the projects in Benin achieved
“interdisciplinarity,” despite occasional exchanges between anthropologists,
archaeologists, art historians, and historians. In contrast an archaeological
survey planned under the general Rivers Research Scheme was designed
as a more consciously “interdisciplinary” effort. Planned by a historian
to cover places indicated by the collection and analysis of oral traditions,
the Rivers scheme involved a palynologist and a historian who took part
in excavations with the archaeologist. They studied together and attempted
to interpret events on a joint basis. Moreover preliminary accounts of test
excavations were published in the same journal.22

The Philadelphia Social History Project (PSHP) is perhaps the most
instructive example of the core distinction between “multidisciplinarity”
and “interdisciplinarity.” Organized along “collaborative,” “multidisciplin-
ary,” and “interdisciplinary” lines, the PSHP was a collaborative investiga-
tion of how urbanization and industrialization shaped the development
of the nineteenth-century metropolis and the experience of its diverse
population. Research began in April 1968, with funds earmarked for a com-
parative study of black, Irish, and German immigrants. Eventually the proj-
ect grew so large that one commentator dubbed it “a beacon for multi-
and interdisciplinary urban history.”23

The first phase, from 1969 to roughly 1973, was clearly a disciplinary
phase, characterized by the development of a data base with the necessary
software, methodology, and conceptual categories. Researchers wanted to
know whether the burdens and disabilities of black Americans were peculiar
to their historical experience or typical of immigrant experience. Like other
“new urban” historians at the time, PSHP researchers found that initial
data from manuscript schedules of the federal census described only the
personal attributes of the people being studied. In order to learn how micro-
level behavior and the urban-industrial environment interacted systemati-
cally, in addition to how group experiences were differentially affected,
researchers expanded the data base. Eventually the data base came to in-
clude a great deal of information on Philadelphia’s industrial base, spatial
arrangements, facilities, institutions, and vital statistics.

The second phase of the project, from 1973 to about 1978, was a
“multidisciplinary” phase, characterized by the voluntary addition of social
scientists who possessed the skills necessary for a systematic analysis of
the city’s basic demographic processes, spatial arrangements, and economic
activities. They were drawn by the project’s “machine readable” data base,
a resource that constitutes a new kind of “research laboratory” supportive
of both “multidisciplinary” and “interdisciplinary” research.?* It is, in project
director Theodore Hershberg’s words, “an instrument with the potential
to serve scholars in the humanities and the social sciences as the microscope
served researchers in the biological sciences.”?’ (Elsewhere, James Sharp
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has described the use of large-scale computerized data banks in muiti-
university ecosystem management, paying special attention to peer group
appraisal in evaluating and synthesizing data.)?¢

At first, only social historians were involved with the PSHP, but the
gradual addition of new data attracted pre- and post-doctoral scholars from
a variety of social science backgrounds. By 1981 there were more than thirty
people affiliated with the project, representing economics, sociology,
demography, geography, city planning, and history. In its “multidisciplinary”
phase, the PSHP shifted from a methodological orientation as researchers
undertook a series of studies in four substantive areas: the nature of work,
uses of urban space, the family, and the experience of subgroups within
the larger population. Still, characteristic of “multidisciplinary” work,
researchers preserved the paradigmatic concerns of their own disciplines:

An economist might look at location in terms of cost minimization and
use equilibrium theory to balance the competing tugs of transportation
costs among raw materials, production, and market sites; a sociologist
might consider location in terms of social distance, of social control, and
of symbolic land use; a geographer might deal with location in terms of
central place theory and use diffusion or space-time convergence models,
or might stress environmental over economic factors; a historian might
focus on antecedent and adjacent land-use patterns.?’

Phase three began in 1978 with the intention of moving into an “inter-
disciplinary” phase based not on the group work of phase two but genuine
team work. “Interdisciplinary” work was set in motion by the establish-
ment of new analytic goals emphasizing integrative over discrete studies.
Attention shifted from the four substantive areas of the “multidisciplinary
phase” to interrelationships within and among the formation of the urban
environment, a wide range of behaviors, and the experience of diverse
population groups. Unfortunately, “interdisciplinarity” was to remain an
“unrealized potential” in the PSHP, due in part to the juggling of profes-
sional loyalties and the sheer difficulty of maintaining a large-scale proj-
ect that crossed several disciplines. Key researchers were confronted with
the demand for disciplinary credentials. Hence, a 1981 book of essays from
the project represents the “fruits” of “multidisciplinary” rather than “in-
terdisciplinary” labor. As a result, the PSHP was criticized for failing to
achieve synthesis, for opting to treat the city as a “process” rather than
establishing a fully developed, holistic framework that would facilitate the
interaction of quantitative and qualitative empirical efforts.2® Yet, Hersh-
berg had anticipated that objection when he considered why a theoretical
model had not developed. In 1981 the research was too diverse. Moreoever,
the working of the city as a whole was too complex to be forced into a
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single theoretical model. Researchers agreed on the desirablity of such a
framework, but a “middle ground” seemed more realistic than grand theory.

There is an important lesson here about the danger of trying to predeter-
mine interdisciplinary outcomes, a lesson often overlooked by critics of
interdisciplinary projects. Premature imposition of a particular model has
hindered the development of a viable synthesis in a number of projects.
Based on their experience with environmental impacts on estuaries, Bella
and Williamson concluded that imposing a particular conceptual frame-
work at the beginning of a project may mean basing the entire project on
something inappropriate for the problem at hand.?? A large ecosystem proj-
ect in Sweden provides a much fuller example of this rather fundamental
problem.3°

Initiated in 1970, the project sought a scientific basis for understand-
ing the structure, function, and management of the most important con-
iferous forest ecosystem in Sweden. It took two years to launch the actual
project. In the initial working phase, from July 1972 to December 1973,
biologists, meteorologists, and data specialists concentrated on formulating
operative goals and research problems. They spent a great deal of time
at this point working on their conflicting interests, but, as they discovered
the extent to which they shared the same world-picture assumptions about
the territory under study, initial terminological differences were overcome.
Still, conflicts persisted. The empirical scientists were a heterogeneous group.
Some were used to thinking in mathematical terms and focusing on pro-
cesses and flows, but others came from disciplines where mathematics and
statistics were regarded with suspicion.

Although this particular project might seem analogous to the Apollo
project, where goals were formulated in operational terms, it was actually
more analogous to cancer research projects, which have the goal of discover-
ing new knowledge. Consequently the project had the character of a research
program in pure science, where it is not possible to formulate results
beforehand. The goal of teaching systems theory to all participating scien-
tists was a dramatic case in point. Participating scientists were supposed
to learn systems theory from engineers skilled in mathematical modeling,
in order to provide a global model of the pine forest ecosystem. However,
that did not happen. Some of the disciplines were not mature enough for
mathematical work, and some of the scientists were not motivated to learn
systems models, finding them too complicated, too difficult, or of no
heuristic value. As a result there were two views on the systems paradigm,
and there was, correspondingly, a division of labor between theoreticians
and empiricists. Research leaders had failed to consider that learning systems
theory is more complicated than just learning a new method or technique,
since it implies the adoption of a new paradigm with its respective metho-
dology and epistemology. As empirically inclined researchers continued
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to work as they were accustomed to working, they began to feel cast in
the role of mere data deliverers. Even some of the scientists with prior in-
terdisciplinary experience and a degree of familiarity with systems theory
preferred to work without the models.

The next phase of the project, from January 1974 to December 1975,
was marked by empirical dominance. In 1973 the difficulties of doing
cooperative work and failure to adhere to the modeling process had led
to reorganization of the project around problem areas such as gas exchanges,
litter fall, and consumption. This shift from cooperation between disciplines
to problem groups turned out to be successful for both planning purposes
and empirical work. Comparing the Swedish forest project to other inter-
disciplinary projects, Barmark and Wallen found that groups which did
not change to a problem-oriented structure failed to achieve an integrated
output. Yet, even with this change, there were still problems. By this time
the sheer size of the project was making it impossible to steer subgroups.
In addition, the field work was not very integrated, though in problem-
oriented groups there was theoretical integration taking place at the plan-
ning level and empirical integration at an intermediate level. The problem
with systems theory also continued. Only project managers and theoretical
biologists remained committed to steering the project by its original goals
and systems theory. Modeling had proved more difficult than expected,
and empiricists were encountering difficulties in delivering data adapted
to modeling, due largely to their lack of theoretical biological knowledge.
Empirical scientists and modelers had rather different views on delivering
data. Modelers needed data quickly and sometimes wound up using them
in a manner unrecognizable to the empirical scientists, who wanted to ob-
tain longer series of measurements in order to have data that would fulfill
their criteria of knowledge, brought from their own disciplines.

In the next phase of the project, from 1976 to 1978, most of the em-
pirical work continued as before, though modeling began to prove more
successful. By the beginning of 1976, the idea of one global model was
abandoned. It was replaced by a family of partial, more detailed models
closer to fieldwork and traditional knowledge of growth in plants. The
initial models, which did not fit project data, were based on empirical data
from the literature. The new models were built to answer specific ques-
tions and suggest certain applications. It turned out that a plant stand model
of 150 years can function as an adequate global model. Work on the
effects of acid rain from burning oil in forest ecosystems also suggested
that successful solutions to practical problems can, in some cases, be
found by using problem-oriented models, without a complete pure-science
background.

The final phase, from 1979 to 1980, was dominated by synthesizing
reports and integrating knowledge. Although the overly ambitious scope
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of the project had caused problems, the project nevertheless suggested the
possible beginning of a new discipline, theoretical ecosystem-ecology. The
main theme of ecosystem was even beginning to “institutionalize” in the
permanent appointment of some project personnel and preservation of
main parts of the equipment. Veterans of the project drew several conclu-
sions. Hakan Tornebohm and colleagues concluded that organizational
changes in a project have to be made in step with cognitive development.3
Barmark and Wallen concurred, warning that the organization of a proj-
ect must be adjusted to its own scientific development.3? Administrative
problems cannot be separated from scientific ones. Although steering and
coordination are necessary, especially in large-scale projects, the more proj-
ect leaders steer, the less opportunity there is for innovation by participants.

There was also another important realization. Although the attempt
to steer the project by systems theory and global models did not succeed
at the field level, other kinds of interdisciplinary cooperation grew spon-
taneously among empirical scientists, who made unexpected discoveries
regarding root production while working in an environment of relative
freedom. Cooperative research tended to occur most often among those
with prior interdisciplinary experience and those with the initiative to engage
in such work. Veterans of previous interdisciplinary projects who went in-
to the project intending to work in teams exchanged methods and results
on a mutual basis and were able to help in conducting experiments. The
experiment station at Jadraas also proved an ideal creative atmosphere con-
ducive to informal discussions. Scientists were motivated to adopt new kinds
of competence, widen their perspectives, and even establish networks for
future interdisciplinary exchange. Although informal cooperation between
scientists seldom led to full integration of knowledge in group work, in
most cases it did lead to a widening of individual competence, one of the
secondary aims of the project.

The Interdisciplinary/ Transdisciplinary Distinction

The original OECD definition of “interdisciplinarity” was rather broad,
ranging from “simple communication of ideas to the mutual integration
of organising concepts, methodology, procedures, epistemology, ter-
minology, data, and organisation of research and education in a fairly large
field.”33 However, the “simple communication of ideas” can hardly be said
to constitute a truly integrative act; and there are, of course, different opin-
ions about what constitutes “genuine” interdisciplinarity. Piaget believed
it meant reciprocal assimilation among the participating disciplines.’* Alpert
considered a problemn the fundamental ground for interaction,’s and
Gusdorf believed teamwork is essential.’¢
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Signifying a particular activity by attaching a label to it has an ob-
vious danger. Many activities and theories have been labeled “interdisci-
plinary.” The most commonly cited examples include general systems theory,
structuralism, Marxism, and American studies. Yet, American studies pro-
grams, to take one example, vary across institutions and the work of in-
dividual scholars: from “multidisciplinary” conglomerations, to well-defined
integrative paradigms for the study of American culture, to “transdisci-
plinary” visions of culture and history. The same is true of eighteenth-
century studies, which may center on disciplinary texts—what Richard
Schwartz considers a “contextual” approach — or approaches that lie beyond
those texts—an “interdisciplinary” approach.?” They range from a “soft
approach” — David Sheehan’s term for turning to another discipline to il-
lustrate something already clear in the disciplinary text—to a “hard ap-
proach” —turning out of necessity to the materials and methods of another
discipline.3$

Rather than listing examples, it is more fruitful to note the kinds of
interaction that have constituted “interdisciplinary” interaction in actual
practice. The four most basic ones are (1) borrowing, (2) solving problems,
(3) increased consistency of subjects or methods, and (4) the emergence
of an interdiscipline.

Borrowing has been given several technical labels. Heinz Heckhausen
used pseudo interdisciplinarity to describe the borrowing of analytical tools,
such as mathematical models and computer simulation. He also used aqux-
iliary interdisciplinarity for borrowing disciplinary methods, whether for
an occasional transitional purpose or a more mature and enduring rela-
tionship between participating disciplines.?® Marcel Boisot used /inear in-
terdisciplinarity to describe one discipline becoming “legalised” by a law
belonging to another discipline,*® and in their work at the Center for In-
terdisciplinary Research at Bielefeld, Huerkamp and colleagues used method
interdisciplinarity to denote methods that can be used in other disciplines.
As examples, they cited the use of psychology in behavioral zoology and
the use of game theory in evolutionary biology. They also used concept
interdisciplinarity for cases in which a model or concept either supplements
or supplants the models or concepts of another discipline. The theory of
evolution, for instance, has had obvious appeal to psychologists, since
biological and historical perspectives greatly enhance psychological research.
Psychological concepts, in turn, have added some useful aspects to evolu-
tion theory, particularly regarding the individuality of behavior.*!

There are also special terms for the solution of problems with no in-
tention of achieving a conceptual unification of knowledge. Heckhausen
used composite interdisciplinarity for the instrumental solution of a prob-
lem, such as the Apollo space project or a city-planning project. Similarly,
Boisot used restrictive interdisciplinarity to describe restricted interactions
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between disciplines focused on a concrete object, such as a city planning
project. Heurkamp and her colleagues used problem interdisciplinarity
for research centered on a complex, problematic question that cannot be
assigned to a given discipline or find its solution in a border area between
two fields. Each of these theorists believes, however, that it is not out of
the question for one kind of interdisciplinarity to lead to another.

There are, in addition, special terms for the increased consistency of
subject matters and methods. Heckhausen used supplementary inter-
disciplinarity to describe the partial overlapping of disciplines in the same
material field, usually in the borderline areas of a discipline. He cited psy-
cholinguistics as an example. Heckhausen also used unifying interdisci-
plinarity to describe an increased consistency in subject matter paralleled
by “an approximation of the respective theoretical integration levels and
method.” This happened when biology reached the subject-matter level
of physics, creating biophysics. Interdisciplinary has also been used to
signify knowledge that exists within groups of closely related disciplines.2
For Heurkamp and her colleagues border interdisciplinarity, or interdisci-
plinarity of neighboring disciplines, signifies two disciplines that have ap-
proached each other to the extent that an overlapping area is created. Both
disciplines can make a contribution because each has worked in the area,
yet neither one can supply sufficient concepts, methods, and tools by itself.

A Bielefeld research project on comparative behavioral ontogenesis
in humans and animals illustrates what is meant by “border interdisciplin-
arity.” The project involved an area that concerns both psychologists and
biologists, behavioral ontogenesis. Its growing visibility was evident in the
creation of a division for developmental psychobiology at the Max Planck
Institute for Psychiatry in Munich and the publication of a new American
journal, Developmental Psychobiology. Increased consistency is often
signaled by a significant number of major publications dealing with a par-
ticular problem, appearing in this case in journals of biology and psy-
chology. “Border interdisciplinarity” originates in the disciplines and may
even lead to the next kind of interdisciplinarity, a new branch of knowledge.
A new formal discipline or speciality is usually called a hybrid “interdisci-
pline,” though Heckhausen used unifying interdisciplinarity and Boisot
used structural interdisciplinarity to describe interactions leading to the
creation of a new body of laws forming the basic structure of an original
discipline.

“Transdisciplinary” approaches are far more comprehensive in scope
and vision. Raymond Miller cites general systems, structuralism, Marx-
ism, phenomenology, policy sciences, and sociobiology as leading examples.
Many proponents of Marxism, neo-evolutionary theory, cybernetic and
systems theory, behaviorism and exchange theory, structuralism, and social
phenomenology hold out the promise of the kind of “overarching syn-
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thesis™*? implied by the term “transdisciplinarity.” “Transdisciplinary” ap-
proaches, Miller explains, are conceptual frameworks that transcend the
narrow scope of disciplinary world views, metaphorically encompassing
the several parts of material handled separately by specialized disciplines.*4
A “transdisciplinary” approach literally transcends a particular range,*$
“breaking through disciplinary barriers, and disobeying the rules of
disciplinary etiquette.”*¢ Disciplines become “irrelevant,” “subordinate,”
or “instrumental” to the larger framework. Others have used the terms “non-
disciplinary,” “adisciplinary,” “metadisciplinary,” “supra-disciplinary,” “om-
nidisciplinary” and “trans-specialization™’ to describe a variety of activities
and paradigms that subordinate disciplines to a particular issue, problem,
or holistic scheme. Some have also used the term “transdisciplinary” to
signify the breadth of certain fields. Richard Coe used the term in discuss-
ing the broad applications of rhetoric,*8 and it has also been used for cultural
futuristics,*® human population biology,’® and peace research.' In a similar
vein, anthropology has been called a “supra-discipline” spanning virtually
all established fields of knowledge.5?

It is with “transdisciplinarity” that gaps between the real and the ideal
are most apparent, whether the context is a unified society or a comprehen-
sive system of medical care. Of all the definitions that have appeared, Erich
Jantsch’s vision of “interdisciplinary” and “transdisciplinary” coordinations3
has been the most influential. It has appeared in a wide variety of con-
texts, ranging from organizational models for managing research’* to an
interdisciplinary approach to environmental resources.’$ In Jantsch’s multi-
level, multi-goal system, “interdisciplinary” links cause scientific disciplines
to change their concepts and structures as they move towards a higher level
of coordination based on the axiomatics of a common viewpoint or pur-
pose focused on human action.’¢ (See Figure 1.)

The ultimate degree of coordination, for Jantsch, is a “transdisciplinary”
system that facilitates the mutual enhancement of epistemologies, what Oz-
bekhan called “synepistemic cooperation.” In Jantsch’s view the whole edu-
cation/innovation system embraces a multitude of interdisciplinary two-level
systems that move in the direction of overall coordination. Whereas “inter-
disciplinarity” signifies the synthesis of two or more disciplines, establishing
a new metalevel of discourse, “transdisciplinarity” signifies the interconnect-
edness of all aspects of reality, transcending the dynamics of a dialectical
synthesis to grasp the total dynamics of reality as a whole. It is a vision of in-
terdisciplinarity penetrating the entire system of science. Jantsch himself
conceded the idea will always be beyond the complete reach of science,
though he believed, nevertheless, that it could guide science in its evolution.*”

The full spectrum of definitions may now be pictured, using the examples
of child development, education of the handicapped, and futures research.

In the area of child development,’® members of a “multidisciplinary
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Figure 1. The Education/Innovation System,
Viewed as a Multi-level Multi-goal
Hierarchical System
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indicate possible forms of interdisciplinary
coordination

team” work side by side. The social worker takes a social history, the nutri-
tionist evaluates nutrition, the occupational therapist evaluates feeding
skills, the psychologist provides I1Q information, and the pediatrician of-
fers a medical explanation. Likewise, in education of the severely and pro-
foundly handicapped, there is a separation of professional roles.’® The child
is seen by different professionals at different times, usually away from the
classroom, and the professionals issue separate reports that may be left
for the teacher to interpret and implement. In contrast, members of an
“interdisciplinary” team may substitute for each other, building on, and
complementing, each other’s skills while becoming aware of their own
limitations. On an “interdisciplinary” child development team, the nurse
may take a social history alone on one occasion or, on another occasion,
in conjunction with the social worker. The physician may suggest that the
social worker explore specific issues, or the entire team may ask the nurse,
the occupational therapist, or the nutritionist to explore a feeding problem.
If the problem is complicated, they may even do it together. In contrast,
a “transdisciplinary” team engages in a more thorough assimilation of
knowledge. In the area of child development, a teacher is placed in a cen-
tral role, using the technique of “role release” to communicate with the
client. Role release authorizes one person to act as primary therapist in
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order to deliver services in a clear and trustful manner. Members of the team
still offer consultative backup, but the systematic teaching and learning ex-
periences built into teamwork enable one person to represent adequately the
different disciplines. “Transdisciplinarity,” therefore, implies a true totality,
and, for that reason, “transdisciplinary” approaches are quite rare.

Ryszard Wasniowski pictured the entire spectrum in describing the met-
amorphosis of work at the Futures Research Centre (FRC) of the Technical
University of Wroclaw (Poland).¢® Established in 1971, the FRC was a scien-
tific center for systematic, complex studies on the development of science
and technology in their social and economic environments. Initally research-
ers were involved in three types of interaction. Those who worked in multi-
disciplinary fashion did not interact cooperatively and tended to write papers
from their own individual perspectives (pictured after Jantsch):

Others interacted in a pluridisciplinary manner, without coordination. They
wrote forecasts on problems, such as constructional materials.

\__/

Still others worked in a polarized, unidirectional cooperation that cor-
responds to Jantsch’s own definition of crossdisciplinarity. Researchers using
this approach developed forecasts for subjects such as biochemistry.

Graphic material reproduced from R. Wasniowski, “Futures Research as a Framework
for Transdisciplinary Research,” in Managing Interdisciplinary Research, S. R. Epton, R. L.
Payne, and A. W. Pearson, eds., copyright © 1983 by John Wiley and Sons, Inc.



An Interdisciplinary Lexicon 69

Technological, pragmatic
level

Scientific, empirical
level

Figure 2

Policymaking
purposive level

/
NN

ANIVAN

Figure 3

Plonning, normative
level

Technological,
progmatic level

Scientific, empiricol
level

Eventually, some staff members were compelled to work towards more
intense cooperation in the form of interdisciplinary teams centered on a
common problem-solving purpose, as illustrated in Figure 2.

In subsequent years research developed further along multilevel in-
teractions. There was a horizontal and vertical coordination of disciplines
that led to the kind of encompassing common purpose that characterizes
“transdisciplinarity.” Feedback mechanisms facilitated communication
among basic sciences, applied sciences, and decision-making. The system
was pictured as a Jantschian pyramid built on a scientific, empirical base,
moving to a pragmatic level (technology), to a normative level (planning),
to a purposive level at the apex (policy-making). (See Figure 3.) Specialists
from both Poland and abroad worked on projects such as the role of
technology in the advancement of social progress. (See Figure 4.) Manag-

Figure 2 and Figure 3 reproduced from R. Wasniowski, “Futures Research as a Frame-
work for Transdisciplinary Research,” in Managing Interdisciplinary Research, S. R. Epton,
R. L. Payne, and A. W. Pearson, eds., copyright © 1983 by John Wiley and Sons, Inc.
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ing this complex system involved very intense cooperation among teams

and the implementation of tasks in a hierarchical system.
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Figure 4. Scheme of the Place of Futures Research
as Transdisciplinary Research

Alternative gools for society
Alternative technologies

The particular fields and research trends numbered in Figure 4 are as

follows:

1. Technological systems
food production
waste disposal
2. Sociotechnological systems
controlling the environment development
3. Social system: developing countries
factory

Figure 4 reproduced from R. Wasniowski, “Futures Research as a Framework for
Transdisciplinary Research,” in Managing Interdisciplinary Research, S. R. Epton, R. L.

Payne, and A. W. Pearson, eds., copyright © 1983 by John Wiley and Sons, Inc.
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4. Engineering

5. Assistance in decision-making
analysis of decision
methods of forecasting

6. Sciences on behavior
law

7. Physics
structure of life
geology

8. Mathematics
logics
theory of sets

9. Social science
sociology
history

aVa¥

There is no inevitable progression from “multidisciplinarity” through
“interdisciplinarity” to “transdisciplinarity.” Even so, it is useful to keep
in mind Sverre Sjolander’s account of the ten stages in the development
of an “interdisciplinary” project. Although Sjélander’s remarks apply di-
rectly to groups, they have obvious implications for individuals as well,
demonstrating as they do the importance of communicating with other
specialists and checking the validity of one’s conclusions.®

At Stage 1 participants often spend their time “singing the old songs,”
presenting themselves, their work, and their answers to any conceivable
criticism. Short-term meetings and workshops attended by large groups
may never get past this stage. At Stage 2 as individuals begin detecting
deficiencies in each other’s positions, “Everyone on the other side is an
idiot.” Many people quit at this point, regarding the whole effort as a waste
of time. At Stage 3, participants begin “retreating into abstractions” in
order to find a common ground. The more abstract things are, the easier
it is to agree. However, the general feeling of progress may crumble as soon
as questions are asked about the concrete results of discussions. If par-
ticipants are unable to account for the content and results of discussions,
a project may remain indefinitely at this stage. At Stage 4, “the definition
sickness” sets in as colleagues ask each other to define technical terms,
only to discover that use of more general, philosophical terms varies.
Developing a group-specific jargon is a common solution, though jargon
can be an obstacle to new members of a group. At Stage 5, participants
can begin to concentrate on fruitful discussion areas, if the earlier stages
have been passed successfully. The areas are usually quite disparate,
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however: with perhaps one in methods, another in the use of statistics,
a third in a general attitude towards experimental work, or in a holistic
framework. As a result, discussion will tend to jump from one area to
another, like “jumping the tussocks” in a quagmire.

At Stage 6 participants may be playing “the glass bead game.” This
is an undeniably positive step, since they are building on common jargon
and common ground. It may well be the starting point for something really
new and fruitful. Yet, this is a time-consuming process, and may prove
no more successful than earlier methods of proceeding. By Stage 7 “the
great failure” often surfaces. After wallowing in abstractions and playing
glass bead games, participants may despair of their time and effort. Yet
when asked to produce some kind of report of their activity and results,
they often find their interest rekindled. Projects that stop at this stage are
usually considered to have stopped just when they could have really turned
fruitful. Those who make it to Stage 8 may find themselves wondering
“What'’s happening to me?” They have changed more than they may be
aware of consciously, a realization that often comes when they return to
their original place of work or when they describe the results of a project
to colleagues in their own disciplines. In many cases they have become bet-
ter advocates or at least reluctant defenders of the disciplines with which
they have interacted, strengthening and rekindling their interest in further
interdisciplinary work. Those who left a project in a pessimistic mood may
deplore their failure to spend more time on the project or to have a follow
up activity, a beneficial event months or even years after a project. Evalua-
tions made immediately upon termination of a project may be far more
negative than evaluations measuring long-term growth, a tactical measure
to consider when seeking funds for projects. Stage 9 is “getting to know
the enemy,” moving towards more in-depth knowledge of other disciplines
not only for the sake of the immediate project but also getting to know
the general structures, principles, and ways of thinking in other disciplines.
Stage 10 is “the real beginning,” reached after long-term work or repeated
meetings and often quite productive of results at an astounding rate.

Making it to Stage 10 is neither easy nor inevitable. Moreover, in many
cases the ultimate benefit, as the Swedish forest project demonstrated, may
not be measured in terms of the immediate “success” or “failure” of a proj-
ect but less tangible and more “concealed” benefits, especially changes in
the way individuals work and think. Making it to Stage 10 also has a lot
to do with realizing that criteria differ from project to project. In the absence
of widely accepted criteria, there are several lessons that can be drawn from
criteria Ernest Lynton has proposed.? It is important to remember that
all projects must try to strike a balance between interdisciplinary breadth
and the capabilities of the participants, ensuring both comprehensiveness
and coherence. The chosen methodologies and variables must also be ap-



An Interdisciplinary Lexicon 73

propriate to the task. Within organizations cooperation and interaction
must be balanced with state-of-the-art knowledge in the component disci-
plines, ensuring flexibility, adequate rewards, and opportunities for wider
collaboration. Within degree programs depth in at least one area must be
balanced with an adequate synthesis, and, in technology transfer, there
must be bridging mechanisms between interdisciplinary efforts and the per-
tinent constituencies, both inside and outside the university. There is no
formula for interdisciplinary work at any stage, but greater awareness of
what the different levels of integration entail will help participants con-
ceptualize both their objectives and the possibility of achieving them.
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4  The Rhetoric of
Interdisciplinarity

The attempt to rescue Clio from pitiable
maidenhood by artificial insemination [historians])
know is nothing new. The exhortations to become
a science are an old nineteenth-century habit.
These precedents suggest that perhaps the time has
come for a noble abdication.

—Jacques Barzun, Clio and the Doctors

THERE is an inevitable paradox when talking about interdisciplinarity.
Our vocabulary —indeed, our entire logic of classification — predisposes us
to think in terms of disciplinarity. This predisposition has created a set of
metaphoric structures in the discourse. The dominant image — the surface
structure —is that of geopolitics. The major activity is dispute over ter-
ritory, not only in education and research but also on health-care teams,
where a patient becomes the “turf” of specialists. In the logic of the geo-
political metaphor, a discipline is “private property,” an “island fortress™'
staked off by its own “patrolled boundaries,” and “no trespassing notices.”?
A discipline is the “mother lode.”? A field is an “empire” and “oligarchy,”
a graduate division a “territory,” and each separate scientific domain a “man-
darin culture,”™ a “balkanized region of research principalities.”’ These “do-
mains” are “feudalized” into separate “fiefdoms”¢ occupied by “great hives
of capricious faculty specialists.”” Locked in their “bastions of medieval
autonomy,” these specialists nurture “academic nationalism,”® keeping
departmental turf “jealously protected”® and “domain assumptions” in-
tact!® The dominant policy is that of “protectionism,” the governing
philosophy a “tariff mentality,”" and the local mission a “territorial im-
perative.”'2 Disciplinary jargon is “the shibboleth of adequate professional
training by the ingroup.”®

However, there is unrest: the mounting of a “third-party challenge,”"
the “breaching” of boundaries!* “cross-cultural exploration[s],”¢ “flounder-
ing expeditions” into other disciplinary territories, and excursions to the
“frontiers” of knowledge. Where once “no interdisciplinary interlopers in-
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vaded,”"” no “intellectual scavengers” pilfered,'® there is “alien intrusion.”"
Where once no one “looked over the hedge,”2? there is “border traffic,”
“intellectual migration,” and “transient authorship.” It is rather like “fishing
in a posted pond.”?' Asking “cutting-edge questions,” researchers, teachers,
and practitioners cross the “no man’s land” between the disciplines,22 mak-
ing their way across the “academic Demilitarized Zone.”?* Like ancient
mariners, educators embark on the “poorly charted waters of non-
disciplinary or interdisciplinary study,” lured by the beguiling “siren songs”
of values, problem-solving, simplicity, usefulness, modernism, skills, and
subject coverage.24

Some will come to rest in the “bureaucratic foothills of interdepart-
mental cooperation”?’ or in designated interdisciplinary programs, the
“Switzerland of academia.”2¢ Others form “enclaves” of interdisciplinarity,
“little islands™2” where there is open talk of “transdisciplinary cosmopoli-
tanism,” new structures, “global strategy,” and the “common-law marriage”
of allied disciplines. The expeditions and “annexing” of “sattelite disci-
plines”?® do not go unnoticed, for no discipline willingly abdicates its “man-
dated sovereignty.”?® Disciplinarians are warned to “stay out . . . or pay
the price.”3° Inevitably, interdisciplinary ventures lead to problems of “for-
eign policy”? and “complex boundary readjustments.” In some cases “bi-
lateral treaties” may even be in order,?? and the beginnings of a “common
market” will be sketched out.33

Geopolitics are central to the conception of interdisciplinarity because,
as Robert L. Scott put it, there is a “distinctly political face to the circum-
stances in which interdisciplinary efforts must thrive or not.”** Disciplin-
ary structure is so deeply embedded in academic institutions that it is
unusual to find an argument for interdisciplinarity that does not acknowl-
edge that sociopolitical reality. The concept, the activity —indeed, the very
language of argument —are partially structured by the metaphor of war:
claims are “indefensible,” criticisms land “right on target,” positions are
wiped out by “strategy,” arguments are “attacked,” “demolished,” “won,” or
“shot down.”3$ This tendency is only heightened in the case of interdisci-
plinarity. If the disciplines have become “warring fortresses between which
envoys are sent and occasional temporary alliances formed,” then calls for
“truce and synthesis” are inevitably charged with political overtones.3¢

Given this surface structure, it should not be surprising to find the
rhetoric of belief affixed to the rhetoric of suzerainty and war. The “sheer
force of orthodoxy” has driven disciplinarity into a fixed hole,”?? leading
disciplinarians to “sing out of the same prayerbook™*# and seek “right doc-
trine” in their journals.3? To experiment with disciplinary knowledge is to
tamper, to “meddle with” the “preordained,” to disturb the “intellectual
idols,” to tear off the “labels which still decorate the pediments of the uni-
versity temples”4° —even to challenge the “awe-inspiring pontiffs.”*' Dis-
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ciplinarians are exhorted to “stop whoring after strange gods,”*? and
interdisciplinarity itself is regarded as a “hedonic calculus,”*? a “black art
kept in check by disciplinary Luddites”44 who are members of a lost tribe
cast adrift.s Disciplinarians may talk about the value of interdisciplinary
perspectives, yet their words are only “pious but ritualized obeisances.”#¢

And yet, the interdisciplinary impulse is to do the same, to “convert”
the specialists into generalists just as they themselves were once “baptize[d]”
into specialization. Specialists are not the only ones to have “worked their
alchemy.”#"The generalists also have certain powers and even had a “Bible”
in the Harvard “redbook” on general education. Interdisciplinarians have
staged their own “revivals” and dispatched their own share of “missionaries.”
They even have their own “frequent strain” of “millenial interdisciplinarity,”
advanced by a “scornful prophetic minority” with its own corner on “some
special Truth.”48

The belief turns ideological for those who see interdisciplinarity as
ontological polemic. Interdisciplinarity has been “the implement for a blithe
liberation™*? and a banner for “vehement protest” against fragmentation.
Universities are described as “prisons with hermetically sealed cells for in-
mates with the same record.”*? Disciplinary jargon becomes the “suitable
discourse” for translating new “arsenal concepts,”* and laboratory research
in psychology is not just a prominent paradigm but “the most efficient
and powerful weapon” in the “social psychological research armamen-
tarium.”32 Little wonder, once the dust has settled, that some will have
“moved their careers to safety within traditional departmental boun-
daries.”s3

The results are both negative and positive. While resisting attempts
to usurp their data and theory in the name of interdisciplinarity,
disciplinarians may well assert their own imperialistic claims. Semiotics,
for example, has been touted as “‘the only game in town,’” an “inherently”
unified doctrine of signs that reconceptualizes and transforms the tradi-
tional disciplines.$¢ Imperialistic claims like these have a certain value. They
force matters into “the courts of communal discourse,”s into an arena
where separate rationalizations can be “transmuted.” Just as cross-pressures
in voting can free individuals from traditional views, the “intellectual cross-
pressures” of interdisciplinarity may yield new outlooks.*¢ Disciplinary im-
perialism is not altogether unhealthy, for it obliges other disciplines to assess
their own points of view, to use concepts, methods, and techniques that
come from elsewhere. The danger of “ethnocentrism” is thereby lessened,
the “master words” and “master concepts” of one discipline less likely to
turn into “intellectual idols.”s’
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The Machine and the Organism

Beneath the combative surface structure, there is another conceptual
structure that has epistemological implications. There is, at first glance,
what we might expect. The physicist describes knowledge in terms of
elements and particles, the mathematician in terms of subsets and vectors,
the biologist of symbiotic ideals and fecundity, the economist of market
strategies, the anthropologist of disciplinary ethnocentrism and tribal
rivalries, the systems theorist of feedback and cybernetic relations, the
sociologist of sibling rivalries —and predictably so on. Still, there is com-
mon terminology. The language of mathematics, physics, biology, and
general systems have found a popular fusion in the discourse, as knowledge
is described in terms of “clusters” and “sets.” “Material fields” are described
at their “overlapping patterns” and “nexus” points. Converging forces ap-
proach a “center of gravity,” a “critical mass.” These are not static sets,
for knowledge is pictured as a dynamic system moving vigorously at the
“frontiers of convexity,” propelled by “fission” and “fusion.”

The most prominent images are the machine and the organism. There
is a lot of talk about “interfacing,” the most popular term borrowed from
computer language. When questions and problems arise, they require “in-
terfacing” of concepts and methods. Stored programs must be adapted to
new information, the “through flow” of people used productively, and the
“operators” and “entrepreneurs” marshalled. To do that, however, generalists
must synthesize and address the “dynamics of specialized knowledge, whose
sudden thrusts within a limited sector of a social system create imbalances
in the whole.”*® Leo Apostel, one of the original OECD theorists, has in
fact developed an elaborate market productivity metaphor to illustrate the
best possible “operations” for interdisciplinarity within society as a whole.

Still, the dominant metaphor of a system is an organism. The organic
metaphor enjoys great favor in the discourse because it establishes inter-
disciplinarity as a natural, generative process. It stresses evolution and fluc-
tuation of knowledge rather than rigid architectural taxonomies and states
of equilibrium. The image of an organism puts knowledge into “live rela-
tionships,” emphasizing a fecundity that spawns new disciplines.’® The
“hybrid vigor” of interdisciplines, the “symbiotic ideal” of the Meikeljohn
curriculum, the “symbiosis” of an interdisciplinary curriculum: all
demonstrate the synergistic worth of interdisciplinarity. Synthesis has “taken
root,” and interdisciplinary education is “in the wind,” a “growing swell.”
It becomes easy —in fact, organically proper — for biologist Lewis Thomas
to see a poem as a healthy organism.® The model of the bodily paradigm
as a system of knowledge regains its appeal.

And yet, the organic metaphor has a dark side, inviting the rhetoric
of pathology. On the one hand, the generalist is viewed as a “broken-down
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specialist.”®' On the other, the wrong kind of knowledge is “dead”
knowledge. Professors are pictured “authoritatively performing their ap-
propriate mortuary rites,” cast as undertakers threatened by changes that
are perceived as “destructive disasters to be resisted,” not “natural” or
“benign” processes.5? In the logic of the metaphor, the “dreaded poison”
of specialization can only be expunged with the “antidote” of interdisci-
plinarity. The university is beset by “hardening of the arteries,” and the
patient needs “surgery.” However, there is a risk. “How can new organs
capable of changing the whole organism be transplanted without killing
him?”é3 If specialization is a disease, then interdisciplinarity is not pro-
gress but a “symptom of the pathological situation in which man’s theor-
etical knowledge finds itself today.”s4

The tendency to describe knowledge in the language of natural, organic
properties is pervasive in the discourse because it directs attention to “links,”
“symmetry,” “convergence,” “conjuncture,” “interactions,” “interfaces,” and
“integration” itself. Interdisciplinary work is described as a natural media-
tion along “intercultural,” “interdependent,” “interstitial,” “intersectional,”
and “interdepartmental” lines. Problems anthropomorphically elude the
“grasp” of a single discipline and “refuse” to stay within boundries. Ultimate-
ly the cumulative effect of the organic metaphor is to assert interdisciplin-
arity’s “natural” place and “inherent” need in a predominantly geopolitical
environment.

Diffusion and Nonlinearity

Interdisciplinarity is further signified by a set of images reflecting how
knowledge and information move across disciplines. The underlying prob-
lem of knowledge is reflected in the tendency to liken research in one
specialty to “the deeper and deeper drilling of a mine shaft.” Correspond-
ingly the transfer of information across disciplines is likened to “intercon-
necting tunnels” drilled between vertical shafts.”¢s There is a horizontal
diffusion between the vertical pillars of knowledge,%¢ a certain heterozygos-
ity of knowledge and crossbreeding that lies below the surface of all sciences,
with the possible exception of mathematics. Vertically structured disciplines
may be “loosened” enough to allow horizontal diffusion and “spill over.”
Few know this better, Aronoff suggested, than the biologist, “who has
seen his area grown . . . from an almost completely descriptive one, where
only human physiology had the beginnings of qualitative levels, to today’s
arena involving, at the populational levels, the most sophisticated aspects
of applied mathematics and, at the subcellular levels, combinations of
physics, chemistry, and mathematics which, not too long ago, were con-
sidered the sacred domains of those disciplines alone.”¢” This development
resulted from the “spill-over” of physics and chemistry into biology.
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Figure 5. Present Situation: Disciplines as
clusters of specialties, leaving
interdisciplinary gaps

There are other comparable images that reinforce a certain picture of
knowledge: overlapping neighborhoods, chain links, overlapping fish scales,
honeycombs, a spiral structure, conical shapes, fluctuating systems, a tele-
phone network, a journey, concentric circles, and poly-ocularity. Many of
these images are associated with new ecological, cosmological, and network
models that emphasize interdependence and a non-dualistic synthesis. Per-
haps the best-known visual image is Donald Campbell’s fish-scale model of
omniscience. Campbell pictured the current structure of knowledge as clus-
ters of specialties, with each narrow specialty represented by a fish-scale. The
redundant piling up of specialties leaves interdisciplinary gaps (Figure 5).
The ideal model would discourage disciplinary ethnocentrism in favor of
novel specialties, novel ranges of competence, and new administrative struc-
tures that facilitate communication across disciplines (Figure 6).52

Nonlinear images also characterize the view of interdisciplinary pro-
cess. Lucien Pye likened the growth of knowledge in interdisciplinary area
studies to a pattern of zigzags,*® and in describing the interdisciplinary
study of American culture, Gene Wise used the images of a journey and
concentric circles. Wise argued that experience “takes place within a range
of particular environments, or surrounds”’? that radiate outward from a
center in widening circles of influence. The scholar must locate connect-
ing links while journeying through those fields of experience. The process
is neither singular nor closed but multiple and open, a point John Adams
made in explaining the importance of interdisciplinary communication for
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Figure 6. Ideal Situation: Fish-scale model of
omniscience

understanding the circular, cumulative nature of causation in rural India.”
Likewise, Emile Hada¢, speaking for the collective of the Czechoslovakian
Institute of Landscape Ecology, called the emerging integrative paradigm
of the anthropoecological system a “model of an open, circular process
of acquiring knowledge.””? Scholarship, Wise added, is not a series of
discrete contributions— “like building blocks in a pyramid” —but a series
of dialogues — “transactions with an unfinished, an inherently unfinishable
world of cultural experience.””? In all of these models of interdisciplinary
knowledge, circularity has replaced linearity.

Two final metaphors illustrate the two major perspectives on how in-
terdisciplinary knowledge is achieved. Julian Huxley used a popular im-
age when he advocated reforming science along a “centripetal, convergent
pattern” in order to alleviate the damage caused by centrifugal, divergent
trends. Huxley believed changing to a centripetal pattern required a prob-
lem focus, “a concentrated attack on specified problems.”’4 Similarly, Les
Humphreys and many others have argued that interdisciplinary thought
has “centripetal power.””s Huxley himself was uncomfortable with inter-
disciplinary terminology. To avoid using what he considered the “fashion-
able” term “multidisciplinary,” he preferred to use just “plain coopera-
tive.” Terminological quibbles aside, Huxley arrived at the centripetal
position for a commonly cited reason. Intercommunication and cross-
fertilization constitute “a kind of reproductive union, producing new gen-
erations of scientific offspring, like biophysics or cytogenetics.” They
stand in contrast to the separate sciences, pictured as galaxies in an ex-
panding universe: “diverging at increasing rates from some central posi-
tion towards some limiting frontier.”’®
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B. M. Kedrov, who spoke at the same UNESCO colloquium on science
and synthesis as Huxley did, posited a different metaphoric image of the
advancement of science, a symmetrically truncated cylinder: “According
to the angle it makes with the plane, its projection on the plane may be
a circle, a triangle, a square, or all three at once —like shadows projected
upon the ceiling and two different walls.” Thus, “from the point of view
of simple analysis, the aspect of the object-model changes according to
the standpoint from which it is viewed. But from the synthetic point of
view, the different aspects of the model can be seen to belong to the same
object by relationships which can be determined.” Integration depends upon
synthesis, yet synthesis takes account of analytic data. By first studying
the projections individually, then breaking down the geometrical image
of the body into its “constituent elements,” and finally reconstructing them
on a theoretical level, science can move “from the one to the many, and
from the simple to the compound.””’

Huxley’s view is more organic in that he sees interdependency and in-
tercommunication as centripetal forces, as natural processes of reproduc-
tion. Kedrov achieves integration by manipulating the cylinder and by mov-
ing from part to whole. The organic image assumes there are linkages which
have been obscured and even damaged by arbitrary divisions. The belief
that natural connecting forces will reestablish existing relationships is the
dominant ideal of interdisciplinary discourse. Yet, it is for the most part
just that, an ideal. The day-to-day reality of interdisciplinary work is that
centripetal power does not function of its own accord. The inter-
disciplinarian must construct and project a synthesis.

Thus, whereas the organic metaphor asserts the natural place and in-
herent need for interdisciplinarity, the geopolitical structure of the discourse
makes it clear that interdisciplinarity is an architechtonic, productive pro-
cess, something constructed rather than given. This is particularly apparent
in the next three chapters, which explore the relationship between
disciplinarity and interdisciplinarity in greater depth. They deal with the
probjems and consequences of borrowing across disciplines, some of the
ways interdisciplinarity has functioned as a critique of disciplinary limita-
tions, and the “disciplinary” nature of interdisciplinary inquiry.



5 Borrowing

There are better ruts and cart-tracks to follow than
are at present being used.

—P. J. Perry

BORROWING is not a new phenomenon. Recent econometric history, for
instance, is only the most recent wave in a recurrent cycle of borrowing'
that includes the introduction of mechanical models into economics, the
use of economic models in electoral anaylsis, and the application of
cybernetic models in decision-making.2 Any history of borrowing would
also note the role of geography and geology in the development of geomor-
phology, Harvey’s use of the principles of volume and force in explaining
the circulation of blood, Darwin’s use of geological evidence in the theory
of biological evolution, the use of thermodynamics in the theory of chemical
reactions, the use of knowledge about line spectra from radiant energy in
the discovery of helium on the sun, and the role of quantum mechanics
and crystallography in the discovery of DNA.3? It would also recognize the
magnitude of borrowing from physics, including medical applications of
techniques developed in the area of elementary particles, the use of pattern-
recognition devices and image intensifiers in biological research,* and ap-
plications of radioactive dating methods in archaeology, the fine arts, and
criminology.$

Borrowing takes place for a number of reasons, though, as James Kin-
neavy pointed out, the great value in importing a model lies in the fact that
a borrowed system represents an area that has already been analyzed. Thus,
it is more familiar, more secure, and more complete than the system under
investigation. The transfer of knowledge may occur for several reasons:

to help structure a relatively unstructured domain;

. to simplify a domain;

. to complete a domain;

. to explain a domain;

. to enable a domain to get a complete picture of its own framework;
. to allow for experimentation where the domain does not permit it.®

A b W -

Though it is dangerous to generalize about a phenomenon that ap-
pears so widely, there is some agreement on the role of status and prestige
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in borrowing. Muzafer and Carolyn Sherif observed a pattern of upward
modeling: “an uncritical selectivity that is overawed in favor of models from
disciplines more prestigeful than one’s own.”” Likewise, in the context of
modernization, Samuel Huntington found that a discipline will usually
tend to copy the more structured and “scientific” of its neighboring
disciplines.®* The more successful a theory is in its ability to describe, ex-
plain, predict, and systematize, the more tempting it is to extend its valid-
ity outside its original boundaries. As a result, the most successful theories
tend to become “obsessive paradigms” for other fields of knowledge.®

There is no single pattern of borrowing. Some borrow for instrumen-
tal purposes, others in search of a new conceptual unity. In some cases
borrowing is a temporary phenomenon; in others, it leads to a more per-
manent assimilation or general pattern of interactions, or even, in a few
cases, a formal alliance. Borrowing may stem from a serendipitous alli-
ance'® or be part of the wide “conceptual spillage” from fashionable or
powerful theories.! The degree of participation also varies, ranging from
the work of a lone researcher to the kind of large-scale cross-fertilization
implied in Michael Schiffer’s characterization of archaeologists as “chronic”
borrowers.? In addition, the direction varies. In geography and in urban
affairs, there tends to be more importing than exporting. History and
sociology, in contrast, are characterized by a more mutual and general bor-
rowing of categories and methods, to such an extent, in fact, that Philip
Abrams feels “even the unconvinced have had to familiarize themselves
with the other side in order to withstand its advances.”'* Some borrowing
is quite arbitrary and even illogical, but much of it is not. It is, for exam-
ple, considered quite “natural” for political scientists to borrow concepts
from sociologists and to imitate economic concepts in trying to understand
political development, or for the sociological concept of modernization
to be extended and applied to political analysis.*

Given the recognition of “natural” alliances, it is not unusual for pat-
terns of borrowing to develop along some lines rather than others. In the
late 1970s, for example, Marvin Mikesell found it reasonably safe to assume
that a geographer who specializes in urban analysis will be fairly well in-
formed on the postulates of “classical human ecology.” However, the same
geographer would not necessarily be able to differentiate between what
is “classical” or “neoorthodox,” nor understand the rationale for the place-
ment of geographic studies in anthologies edited by sociologists. Moreover,
with a few notable exceptions, it would have been hard to prove “human
ecologists” were knowledgeable about the evolution of geographic thought
in recent years or well versed in geographic research conducted outside the
subfield of urban geography. Conversely, references to the work of rural
sociologists seldom appeared in the writings of American geographers,
though a comprehensive view of the interaction of human geography and
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sociology was evident in the writings of European geographers. The nar-
row bridge between the two disciplines in the past could be explained, in
large part, by the failure of American geographers to develop a field of
social geography and the preoccupation of American sociologists with the
urban environment of modern America.s

Folklore provides another, more extended example.¢ David Hufford
has shown how folklorists came to identify psychology with Freud’s
psychoanalytic theory and its offspring. Not only are the temptations of
symbolic interpretation obvious, but clinical theorists have also tended to
use interview materials as the basis for speculation, making psychoanalytic
subjects and methods accessible to both anthropologists and folklorists.
Furthermore, whereas academic psychologists tended to have a more molec-
ular concern for limited aspects of behavior, particularly those observed
in the laboratory, clinical depth psychologists and personality theorists tend-
ed to have more molar concerns. Thus, an overarching concept such as
“personality” proved of greater interest to scholars in a field traditionally
concerned with grand problems, such as the origins of culture. As a result,
the primary area of psychological concern in anthropology, that of per-
sonality and culture, came to be linked with psychoanalysis. It is the
psychoanalytic approach that has received attention in surveys of the field
and the work of personality and culture theorists that has had an impact
on folklore scholarship. There have been exceptions, of course, but no other
theory has attracted the same degree of-attention.

Even with a “natural” alliance, however, there may be problems, in-
cluding, in this particular case, imprecise definitions and a lack of apprecia-
tion for both historical and contemporary connotations within psychology,
in particular, and the behavioral sciences, in general. Exclusive use of depth
psychologies can also lead to overreliance on the interpretation of symbols
as a primary method. Moreover, terms carrying a specific meaning in
psychoanalytic theory have been used without operational definitions in
folklore and anthropology, implying in some cases a commitment to specific
portions of psychoanalytic theory. “Repression,” for example, might be
used to indicate the forcing of material out of conscious awareness for
a number of reasons, though in psychoanalytic theory “repression” is re-
garded as an act powered by specifically libidinal and aggressive energies.
Similar difficulties arise from using “anxiety” to denote “nervousness” or
feelings of “tension,” and from applying “psychotherapy” to descriptions
of folk religion and healing, an application increasingly more common
as psychiatric anthropology (or transcultural psychiatry) gains momentum.
The borrowing goes beyond simple description and empirical matters, since
these terms carry with them a “heavy load of theory.”

Clearly, there are several difficulties associated with borrowing. Hasty
and indiscriminate borrowing have been especially troublesome, for many
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borrowed concepts have proved less empirically sound than they appeared
at first glance!’ Resorting to “an alien expertise” to solve an immediate
problem'® is often evidence of a “quick-fix mentality” rather than a long-
term, integrated solution. Though different contexts create different prob-
lems, there are six common problems:"®

1. distortion and misunderstanding of borrowed material;

2. use of data, methods, concepts, and theories out of context;

3. use of borrowings out of favor in their original context (including
an overreliance on “old chestnuts”);

4. “illusions of certainty” about phenomena treated with caution or
skepticism in their original disciplines;

5. overreliance on one particular theory or perspective; and

6. atendency to dismiss contradictory tests, evidence, and explanations.

In order to deal with these problems, borrowers must assume the core
responsibility of borrowing. The “burden of comprehension”?2° requires that
borrowers acquire at least a basic understanding of how something is used
in its original context. Failure to assume this “burden” can lead to con-
siderable problems of confidence. Mikesell found the personality of the .
statistically sophisticated and theoretically minded economic geographer
to be “frankly schizoid.” Confident in his discourse with fellow geogra-
phers, he tended to be “diffident in the company of economists.” Yet
the opposite problem, false confidence, also creates problems. Andrew Ap-
pleby cited the example of a book on insects and history. The author knew
his biological subject well enough but displayed insufficient knowledge of
history, leading him to assert inappropriately the historical importance of
insects and insect-borne diseases.?!

Problems with borrowing led Leon Pomerance to recommend that
guidelines and general rules for interdisciplinary conferences be established.
The catalyst was an International Scientific Congress on Thera. Prior to
the conference, interdisciplinary exchanges between geologists and ar-
chaeologists were envisioned as a way of answering questions about the
chronology of the volcanic climax of Thera. After observing confusion
and even outright errors, Pomerance urged nonscientists to conduct more
intensive consultations on scientific facts before they publish material in-
volving such highly complex fields as seismology and volcanology.??
Marilyn Robinson Waldman observed similar problems in Islamic Studies,
where data and insights have been borrowed sometimes with the same reduc-
tivist “nuggeting” and “mining” of sources that plague other fields. Like
Pomerance, Waldman considers it essential to check references with
specialists in other fields. Interplay with more problem-oriented disciplines
would encourage more careful construction of categories of analysis, fore-
stalling conceptual isolation and impoverishment. Even the passing remarks
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of nonphilological, nonhistorical, and even non-Islamic scholars would
cut away many of the myths that have encrusted the field. Islamic scholars,
she suggests, would surely mistrust the work of historians who relied on
translations rather than their own reading of original languages. They would
also be likely to question incorporating results of archaeological, linguistic,
numismatic, and statistical techniques without an understanding of their
languages, their uses, and their limitations.??

A Case Study in Borrowing

Though the dynamics of borrowing are apparent in many fields, ar-
chaeology provides a particularly instructive example. Like anthropologists,
archaeologists have borrowed instruments and concepts for some time. The
nature of that borrowing is indicated, in part, by the Fryxell Award for
interdisciplinary research in archaeology. Past awards have gone to Peter
J. Mehringer, for his work in environmental archaeology;?¢ John Guilday,
for work on a wide range of problems shared by archaeology and paleon-
tology;?* and James Bennett Griffin, for applying postwar scientific tech-
niques to archaeology. Griffin, in particular, was cited for his ability to
convince physicists, chemists, biologists, and geologists of the value of ar-
chaeological work. He also brought technical devices such as computers,
statistical procedures, earth-moving equipment, X-rays, and metallurgical
analyses to the attention of archaeologists.2* Gumerman and Phillips found
that archaeologists have used interdisciplinary approaches in two quite dif-
ferent ways. The first and more successful involves the results of other
disciplines; for example, using botany and zoology to help answer ques-
tions about the origin of maize agriculture or the changing degree of de-
pendence on certain animals for food. The second involves borrowing con-
cepts and models of causation from other academic disciplines. In the first
instance, archaeologists are hiring the services of specialists in other disci-
plines. In the second instance, they are more like “do-it-yourself handy-
men.”??

Borrowing has been propelled by changes in the nature of the field
itself. In the late 1960s, as “New Archaeology” was reorienting the field,
a number of archaeologists became concerned about methodology and
epistemology.?® Their concerns, which appeared entirely in the archaeolo-
gical literature, were characterized by prescriptive statements supported by
appeals to authority, especially G. G. Hempel, a philosopher of science.
There was no consensus, however, and other archaeologists appealed to
other authority figures with different methodological and epistemological
positions. As philosophers themselves reacted, chiding archaeologists for
flawed analyses and misused concepts, they assumed what Michael Schif-
fer calls the role of an “indulgent parent, reluctantly applying corrective
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measures to an errant offsping.” At the same time, they did not acquaint
themselves thoroughly with the unique problems or the literature of ar-
chaeology, reducing their own credibility and effectively thwarting an op-
portunity to develop an explicit philosophy of modern archaeology.

Since the initial debates, new issues have arisen, including heightened
interest in archacological inference, adequacy criteria for theory-building,
possible uses of general systems theory, analogy in archaeological reason-
ing, and laws of cultural evolution. However, the relationship between ar-
chaeology and philosophy of science has tended to remain one-sided. There
is also a further problem. Many archaeologists are charged with a feeling
of progress. Their interest in sampling, behavioral chains, microwear anal-
ysis, and other improvements in technique is fed by the prospect of
upgrading the quality of archaeological information and bridging the gap
between data and models. Yet, in a number of cases, computer packages
and philosophy of science have been used mechanically, and systems theory,
ecology, and other disciplines have been raided for concepts. The quality
and precision of the models and methods being borrowed are not so much
at fault as the abuse of models, a problem that has led to “elegant but
faulty conclusions.”?®

Borrowing from ecology provides an excellent example of both the
benefits and problems of borrowing. Modern cultural ecology emerged in
both archaeology and cultural anthropology during the early 1960s.3° They
have shared concepts to such an extent that cultural ecologists were said
to “readily pass” through the disciplinary boundary between archaeology
and sociocultural anthropology. Cultural ecologists view culture as a
behavioral system through which a human population adapts to its en-
vironment. When principles of biological ecology have been applied to
cultural systems in archaeological studies, there have been several results.
They have implied laws common to all ecological systems and have also
been seen as part of a commitment to general systems theory. Cultural
ecologists, in fact, are largely responsible for introducing general systems
theory into archaeology. There is also a more far-reaching claim that prin-
ciples of biological ecology are indispensable, perhaps even self-sufficient,
means of explaining important aspects of cultural behavior.

There is, then, great promise. Several factors, however, have impeded
the development of a unified perspective. One is the reluctance of ecologi-
cally oriented collaborators to leave the “comfortable realm of empirical
data.” In some cases ecological problems have also been given only token
acknowledgement or been used in ignorance. In addition, Karl Butzer has
observed a tendency to stress broad organizational models in theoretical
writings explicitly devoted to ecology, even though the complex relation-
ships between culture and environment have not been explicitly formulated
and fully explored. He also found that the ecological models implicit in
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archaeological writings in the mid 1970s were being drawn from increas-
ingly defunct notions of synchronic cultural ecology.3' These general issues
are apparent in the borrowing of two specific concepts, “ecotone” and
“edge.”

The “ecotone” concept generated considerable excitement in the 1930s
and 1940s. Developed originally by wildlife management specialists as a
limited explanatory tool, the ecotone concept relates transition zones be-
tween larger biological regions to increases in the population density of
certain species and increases in the number of species. Many archaeologists
using the terms “ecotone” and “edge effect” have relied upon a basic defini-
tion from Eugene Odum’s introductory textbook Fundamentals of Ecology
(1959), which indicates “ecotone” is a transition between two or more diverse
communities, such as a forest and grassland or a soft-bottom marine com-
munity. It is a junction zone or tension belt that may have considerable
linear extent but is narrower than the adjoining community areas
themselves. Usually an ecotonal community contains many organisms from
each of the overlapping communities, in addition to organisms characteristic
of, and often restricted to, the ecotone. Both the number of species and
population density of some of the species are often greater in the ecotone
than in adjacent communities.

“Edge effect” refers to a tendency for increased variety and density
at community junctions, and “edge species” refers to organisms occurring
primarily or most abundantly in junctional communities.3? The edge phil-
osophy was derived primarily from research observations on farm and
preserve game, where the creation of human-made “edge” by conserva-
tionists and farmers significantly altered animal behavior. From there it
was carried over into general ecology, where it seemed to lose some of its
original precision. Subsequently it was borrowed for archaeological use,
where it helped explain the character of cultural boundaries. In the pro-
cess of borrowing, though, biological systems and cultural variability were
uncritically equated. Relationships between two archaeological “cultures”
were treated as relationships between life zones, with “ecotone” being used
to cover almost any kind of biological transition zone, even broad classifi-
catory categories of life zones rather than actual communities.??

A significant part of the problem encountered in borrowing “ecotone”
and “edge” has been failure to appreciate its original context. Although
the ecological perspective has opened up new avenues for research, the align-
ment of ecology and animal studies has been slowed by inadequate com-
munication between anthropology and those natural sciences, making it
difficult to judge the validity of numerous specialized terms now populating
anthropological writings. Moreover, there is debate on the current status
of the concepts not only within archaeology?* but within ecology as well.
Their phenomenal status has been questioned by ecology’s “continuum
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school,” which denies that ecosystems must have distinct boundaries, as
living cells do. There is also considerable ambiguity about how the terms
are to be defined. They have been applied to rather diverse boundaries,
ranging from a shore or small pond to a vast transition area extending from
the African tropical rain forest to the Sahara. Archaeologists should not
avoid the terms because of these differences, but they must be careful how
they use them.

The development of cultural and ecological principles may one day
lead to a truly general ecological theory, different from current formula-
tions in both biological and cultural ecology. At present, however, none
has been systematized or put into axiomatic form. The example of bor-
rowing from ecology only underscores the necessity of communication not
only across disciplines but also within disciplines, where individuals may
place rather different values on what is being borrowed. Adopting models
just because they are useful is not sufficient. There must be more adequate
justification and thorough understanding of both the logic and validity
of the model in its original context. Archaeologists can learn from the ex-
ample of historians and sociologists, who have inappropriately applied ill-
digested anthropological concepts such as “tribe,” “band,” “culture,” and
“race.”?s

To promote less asymmetrical, more symbiotic relationships, Schiffer
advocates a change in discourse strategy, concentrating on shared concerns
rather than disputes. Butzer echoes the need for more carefully focused
dialogue, lamenting that basic patterns of interaction between excavators
and collaborating scientists in the 1970s were pretty much the same as they
were in the 1950s. Site reports and data still tended to be only partially
integrated, and theoretical statements on archaeological methodology and
prehistorical research only gave lip service to the integration and imple-
mentation of ecological concepts. Moreover, few project directors had
the background, or made an effort, to understand the full range of what
collaborating scientists might contribute.?¢ These problems are only ex-
acerbated by the underlying “disciplinary” philosophy at key granting
agencies. (Ellwyn Stoddard addresses the problem of funding interdis-
ciplinary research elsewhere, in the context of research on U.S./Mexico
borderlands.)??

None of these problems is unique to archaeology. Geographers have
despaired of being brought in only for “expert” technical advice and find-
ing their work borrowed only for technical support. They are discouraged
when they are mistaken for technicians who can just sketch in a regional
description or give hard facts about physical environment or background.3?
In archaeological projects disciplinary collaborators complain they are
not always given access to digested site data and emerging patterns, nor
are they given incentive to apply their own particular experience to the
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resolution of issues requiring interdisciplinary input. Yet, at the same time,
collaborating scientists share part of the blame, since they often fail to
identify with the overriding goals of a project. The result has been a large
collection of “multidisciplinary” site reports, not “interdisciplinary” prob-
lem-solving. All too often excavation directors and readers must do the syn-

thesizing themselves.

Inevitably borrowing invites speculation about the metaphorical nature
of interdisciplinarity. Metaphors may be didactic or illustrative devices,
models, paradigms, or root images that generate new models.?®* Some
metaphors are heuristic, whereas others constitute new meaning, similar
to the way theory-constitutive metaphors drawn from computer science,
information theory and related disciplines have functioned in cognitive
psychology.*® Borrowing is metaphoric in several ways. Theories and models
from other disciplines may sensitize scholars to questions not usually asked
in their own fields, or they may help interpret and explain, whether that
means a framework for integrating diverse elements or hypothetical answers
that cannot be obtained from existing disciplinary resources. When a
research area is incomplete, borrowing may facilitate an inductive open-
endedness. It may function as a probe, “facilitating understanding and
enlightenment.”#! Or, it may provide insight into another system of obser-
vational categories and meanings, juxtaposing the familiar with the un-
familiar while exposing similarities and differences between the literal use
of the borrowing and a new area.?

Borrowers have been called translators, clarifiers who interpret one
discipline to those in another. The act of translation, George Steiner points
out, entails a “hermeneutic motion,” a fourfold act of the elicitation and
transfer of meaning. It begins with an initiative trust. All understanding
is an act of trust that derives from phenomenological assumptions about
the coherence of the world, meaning in semantic systems, and the validity
of analogy and parallel. Trust is followed by aggression, by an incursive
and extractive act that suggests comprehension is the appropriation of
another entity: “The translator invades, extracts, and brings home.” The
third act is incorporative, as the newly acquired, imported meaning or form
is assimilated and placed, an act that may result in a dislocation or reloca-
tion of the original. It creates a dialectic of embodiment that may render
translators lame. Just as “the inhaled voice of the foreign text” has choked
the original voice of a textual translator, borrowers have been overwhelmed
by what is being borrowed — thereby distracting them from issues in their
own fields. Yet, the movement may be in quite another direction, distort-
ing the original and creating a new entity that depends only metaphori-
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cally on the original —thereby distracting them from issues in the field from
which the borrowing is extracted. The fourth stage of translation is one
of compensation, of exchange and restored parity. It is the enactment of
a reciprocity that restores balance while enhancing and even enlarging the
stature of the original. This transfer raises the entire question of the mean-
ing of meaning in time, suggesting the image of a mirror that not only
reflects but also generates light. Because the original gains from “the orders
of diverse relationship and distance established between itself and the
translations,” the reciprocity is dialectic.4?

Borrowing creates a similar dialectic, in this case between the com-
prehension of existing knowledge and the creation of new knowledge.
Although there are no standards for excellence in borrowing, or for that
matter interdisciplinary work in general, Stephen Schneider’s criteria for
excellence in interdisciplinary research are highly appropriate. Excellence
is not to be measured solely in terms of disciplinary originality but, in-
stead, three criteria that acknowledge the importance of disciplinary ac-
curacy while allowing the creation of new meaning: disciplinary clarity,
the clarity of cross-disciplinary communications, and the utilization and
combination of existing knowledge to help solve a problem or to raise or
advance knowledge about a new issue.*¢ Ultimately, then, the quality of
borrowing depends upon the quality of both disciplinary and interdisci-
plinary communication, on a fuller reciprocity of “text” and translator.



6 The Critique of
Limitation

We are confronted with insurmountable
opportunities.
— Pogo (Walt Kelley)

DAVID RIESMAN once suggested attacks on disciplinary boundaries have
become so widespread they are now part of the “standard repertory of
criticism from outside and inside American higher education.”! These at-
tacks rarely emanate from a well-developed theory of interdisciplinarity,
nor are they usually followed by critical analysis of the relationship be-
tween disciplinarity and interdisciplinarity. As a result, there is no real
literature on the subject, only a scattering of bits and pieces across the
archipelago. Yet when added up, these bits and pieces reveal a great deal
about how interdisciplinarity functions as a critique of disciplinary limita-
tions. Although the critique is widespread, some of the richest examples
are in ethnic, women’s, and area studies.

Ethnic and Women'’s Studies

Sarah Hoagland was mindful of limitations when, on behalf of
women’s studies, she criticized “gross omissions and distortions” in the
form and content of traditional disciplines.2 Likewise, Annette Kolodny’s
propositions for a feminist literary criticism challenged prevailing ap-
proaches on the grounds of both methodological convenience and
philosophical validity. Feminist criticism was not only a new way of think-
ing about old material but an assault on “that dog-eared myth of intellec-
tual neutrality.” Interdisciplinarity was seen as a way to push the disciplines,
not just nudge them along. It was a catalyst for moving past bias, distor-
tion, and insularity.

By its very nature, the argument for interdisciplinarity in ethnic and
women’s studies has been pluralistic. It rests, first of all, on a traditional
claim for seeing the whole instead of just the disciplinary parts. A wider
perspective would merge limited, specialized concerns and identify inter-
relationships.* In addition, there is a need for more accurate, self-defined
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epistemologies. Because black studies is “disciplined” by the centrality of
racism in American life, Ronald Walters explained, it is centered on “the
discipline of the ‘unity and the order of Blackness.’”s Likewise, Russell
Thornton explained, American Indian studies must be allowed to define
and build its own intellectual traditions, based not on the differentiated
social and political systems of white culture but on the holistic “undif-
ferentiated systems” of native American cultures. That has meant focus-
ing on oral traditions, treaties and treaty rights, tribal government, forms
of organization, group persistence, and American Indian epistemology.¢
It has also meant avoiding being classified as the study of “just another
minority.”

Although there is no shared philosophy of interdisciplinarity in the
“studies,” Arthur Kroker articulated a perspective that is shared implicity.
Writing in the context of Canadian studies, Kroker distinguished vacant
interdisciplinarity, which mechanically applies the bland “integrons” of nor-
malization, from critical interdisciplinarity. Critical interdisciplinarity would
entail a “collective deliberation on public problems” and the “negative
presence” of “repressed memories of the Canadian historical experience.”
It would constitute a critical reinvention of Canadian discourse, a revision
of the bourgeois episteme in favor of a method and style of scholarship
that is simultaneously “public, discursive and archaeological.” The ultimate
goal is a regeneration of method and reappraisal of the “public respon-
sibilities of genuinely Canadian inquiry.” Critical interdisciplinarity is based
on a new social relation of intellectuality, a vigorous pluralism that requires
“an active migration beyond the disciplines to a critical encounter with
different perspectives on the Canadian situation.”” For Kroker the inter-
disciplinarian is not only a Foucaldian archaeologist attempting to recover
lost discourse but a scholar who fosters a new style of knowing, a new
mode of intellectual discourse based on “rediscovery” and “rethinking,”
“resocialization” and “reintellectualization.” Thus interdisciplinarity signifies
a new way of knowing.

Interdisciplinarity has also been justified in terms of an instrumental
alignment of knowledge and action, suggesting a new logic of inquiry and
new standards for judging scholarly work. There is a job to be done.
Women’s studies was conceived as “a vehicle for change and expression.”
Raising consciousness was deemed an interdisciplinary process because a
philosophy of knowledge attentive to “the forms and functions of power”
cuts across disciplines.® Black studies was introduced in direct response
to a “mandate for change” and group problem-solving skills.® Hence, there
were arguments for black studies being defined by pluralistic praxis rather
than by grand theory or the prevailing paradigms of sociology, economics,
or political science. It has been important not only to research distortions
and omissions in the disciplines but also to produce models of service for
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the black community!® Analysis was considered a purposeful activity; black
studies a corrective, descriptive, and prescriptive field of knowledge!* With
action as the “guiding criterion for formal knowledge,” the model for a
black studies scholar became a medical scientist, a doctor who brings pure
and applied knowledge into closer relationship in order to improve life in
the black community? Likewise, American Indian studies developed along
the lines of not only native American culture and social science but also
applied dimensions, such as Indian education, social work, health care,
and other native American problems and conditions. American Indian
studies focused on teaching and service for deliberate reasons.

Attacks on the knowledge/action dichotomy are by no means confined
to interdisciplinary discourse. They are part of a widespread critique of
dualism in the West.!* Dualistic thinking has created what Sinclair Goodlad
calls a “drift to purity and fixing,”* a disposition to dissociate pure thought
from action. In raising the question of whether feminist criticism is a threat
to scientific objectivity, Elizabeth Fee cautioned that the very concept of
objectivity has created “a hierarchy of distances within science, a series
of dichotomies and silences” that drive a wedge between knowledge and
its social uses.!* Couched in these terms, interdisciplinarity has been con-
ceived as a means of reuniting action and thought, though there are dif-
ferent views on the ideal balance. Some believe modern problems are so
profound, so urgent, that research and teaching must be devoted exclu-
sively to their solution. Others argue, more moderately, that problem-solving
teams, research centers, and interdisciplinary programs should be accorded
greater prestige in the academy. The internal status hierarchy that prizes
knowing over doing should be altered. Still others contend this has hap-
pened all along, that the dichotomy between pure and applied knowledge
does not actually exist. It is an ideal informed by tradition and the prestige
of high-level theory, an abstraction that assumes disciplines are theory-
centered and society’s problems will fall inevitably outside the scope of
pure disciplinary study.

What actually happens is an intermixing of values. There are many
devices and criteria—historical, geographic, social, economic, psychologi-
cal, and political—by which circumstances are differentiated and classi-
fied¢ The pragmatic and theoretical claims, Robert Merton points out,
are “partly independent of each other, authentically coinciding on occa-
sion, turning up severally, and sometimes being altogether groundless.”"’
Hence, the most extensive debates in women’s studies continue to address
the relationship of women’s studies to the feminist movement and “the in-
tegration of activist and academic goals inside as well as outside the class-
room.” By necessity this requires a “balancing act” in the National Women’s
Studies Association.'® In black studies there is also disagreement about how
much importance should be attached to endogenous versus exogenous con-
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cerns, a conflict illustrated vividly by the Saunders Redding/Imamu Amiri
Baraka debate on the black revolution in American studies.?

In his 1980 presidential address to the Association for Asian Studies,
Benjamin I. Schwartz spoke to another related issue: “The questions that
confront us at this point are;: What is a theoretician, and what is a gatherer
of facts? What is a theory and what is a fact? Anyone familiar with cur-
rent literature in the philosophy of science will be aware that these are not
simple questions. At one extreme one can find the view that there are no
such things as bare statements of facts. In the words of Karl Popper, “all
observations are theory-impregnated.’”2°

Facts archaeologically uncovered from silence or suppression were not
“bare” facts but the substance of new theories that exposed the partiality
of conventional axioms and received truths. The charges of intellectual solip-
sism and cultural ethnocentrism coming from ethnic and minority studies
were not unrelated to the spreading attack on ethnocentrism in area studies.
In all of these fields, there was a broad post-World War 11 critique of the
way disciplinary and cultural knowledge has been circumscribed by
authoritative categories and specious dichotomies. The interdisciplinary
critique was, therefore, a disciplinary, and epistemological, and a cultural
critique.

Area Studies

Sustained U.S. interest in distant parts of the modern world dates from
the nineteenth century,?' though area studies gained momentum as one
“minor enterprise in the war effort,”?2 a crash program designed to supply
information about foreign cultures during World War 11.23 At first areas
presenting the “most immediate problems” to the United States were
emphasized — namely, the Asian-Pacific theater of war and the Soviet
Union. After 1945 area studies expanded to cover the whole of the non-
Western world and even “marginal parts” of the West, though in Latin
American studies the Spanish and Portuguese were emphasized over the
indigenous heritage. Later on area programs also developed in some British
and continental European universities, in Canada, Australia, and New
Zealand. Although Europeans did have an edge in the amount of knowledge
about areas they once ruled, that knowledge was often slanted in favor
of official policies and, consequently, was often confined by colonialist
pigeonholes.24 Recently the Western monopoly on studies of the non-
Western world has been broken by work being done in Japan, India, Singa-
pore, Ghana, and other Asian and African countries.

From the start, area researchers were keenly aware of the need to move
past disciplinary boundaries. In the 1950s, in Bulletin 63 of the Social
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Science Research Council (SSRC), Julian Stewart spoke of four objectives:
providing knowledge of practical value, giving students and scholars an
awareness of cultural relativity, providing an understanding of social and
cultural wholes within areas, and furthering the development of a univer-
sal social science. The term integration had no fixed or stable meaning.
It tended to depend on the problem at hand, though for research purposes
the area unit was conceived as a sociocultural system or whole. At the first
SSRC national conference on study of world areas, Herring and Parsons
implied that an area “whole” is similar to a biological organism, though
they acknowledged important differences between biological organisms and
social systems. In addition, they suggested the study of an area might well
entail the kind of disciplinary cooperation characteristic of medical
research.?’ In the end, however, the dream of a universal social science never
materialized, and many research teams wound up functioning in more
“multidisciplinary” than “interdisciplinary” fashion. Nevertheless, the in-
terdisciplinary objectives of area studies did have an impact on the way
inquiry was conducted.?¢

Attempts to do interdisciplinary work in distant locations create a
compounded marginality. Area specialists are, as Lucian Pye put it, “lone-
ly but visible.”?” They are isolated by geographical distance, the need for
mastery of a second language, and an ethnographic model that demands
years in the field. Requiring disciplinary, linguistic, cultural, and inter-
disciplinary skills, they face the demand for dual, triple, even quadruple
competence. Moreover, though disciplinarians working in a particular
geographical area may be united by a common devotion to that area, area
scholars are not necessarily united by a common focus or design.
Geographical and disciplinary parochialism have inhibited not only the
infusion of new ideas from fellow disciplinarians but also cross-fertilization
and comparative analysis from other area specialists.2® In addition, there
are unique problems of communication. It can be quite difficult to stay
in touch with research done in developing countries, where books and papers
may be distributed in limited numbers through official channels. Foreign
scholars may also face resentment by local academics, particularly when
they or their predecessors have “mined and exported” work to the West.?*

Political science provides a good example of these problems, especially
the subfields of political modernization and development.*° In the 1960s,
when the first generation of nationalist leaders in developing countries were
stressing goals of change and modernization, they often denied details of
their own cultural heritage. In this circumstance it was easy for political
scientists with little historical knowledge of various cultures to analyze con-
temporary problems of development. In countries accentuating plans for
development, academics who were generalists in matters of development
were often preferred to foreign scholars with deep knowledge of indigenous



100 DISCIPLINARITY/INTERDISCIPLINARITY

languages and cultural traits. However, as disillusionment about rapid
development spread among the leaders and intellectuals of developing coun-
tries, many foreign scholars were resented, especially those involved in em-
pirical work. In many cases there was a reversal in attitudes that left foreign
researchers denounced for their ignorance of local languages and cultural
patterns.

There were, in addition, problems of scholarly integrity. Skepticism
about statements by nonregional specialists and scholars lacking prerequisite
credentials created a “what-can-he-possibly-know-about-the-rea/-Gabon
syndrome.” It worked to discourage and postpone comparative research.
Area specialization could also act as a “refuge for mediocrity,” especially
when there was a lack of appropriate forums for scholarly discourse.
African geographical studies, for example, could often be done without
critical evaluation by other non-Africanist geographers. If necessary, one
could shift audiences whenever convenient. Other disciplinary specialists
in the same region could be viewed as lacking the necessary background
and skills of, say, a geographer, and other geographers could be dismissed
for not knowing enough about the “real Gabon.” Such “academic broken
field running” exists in the disciplines as well, but, Edward Soja found,
it seemed to reach a higher pitch in area studies.3!

Area studies were also plagued by the skewed distribution of disci-
plines from one area to another. Unfortunately, the underlying conditions
have tended to be “self-perpetuating.”?? As a general rule, specialists tended
to be underrepresented in the social sciences and applied disciplines most
relevant to public policy. A humanistic imbalance arose, in part, because
language and history were already organized along geographical divisions.
Hence, with the exception of anthropology, they were the ones that could
muster critical masses of personnel for programs of non-Western studies.
Oriental studies developed along the pattern of the classical humanities,33
and, in Islamic studies, a long-standing dependence on philological and
chronological methods narrowed the range of topics, discouraging the use
of other disciplinary methods.3¢ The Orient that was studied in the West
was largely a “textual universe” of books and manuscripts, with a tradi-
tional focus on the classical period of a given language or society.35 East
Asian studies, in contrast, tended to be dominated by historians,*¢ though
in 1948 modern historians and social scientists interested in China and Japan
founded the Far Eastern Association out of dissatisfaction with the
American Oriental Society, which had emphasized the classical Sinological
tradition.

Area studies were also caught in a further imbalance, between factual
knowledge of alien countries, chiefly of the “humanistic” kind, and the
ability to solve general theoretical problems in macropolitics, many of them
initially generated in area studies.}” When area studies weie developing,
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problems of a general-theoretical nature were ill defined in political science.
The voids were filled with empirical work. Although that helped counteract
disciplinary parochialism it also created a certain reputation for area
specialists. Chalmers Johnson likened the role of an area specialist in a
discipline to a “supplier of raw materials, rather like a Bantu miner, chip-
ping away at the cliff face of a South African mine, who is supposed to
ship the unrefined ore off to the master goldsmiths living elsewhere —in
this case, to ‘generalists,” or ‘theorists,” or ‘comparativists’ toiling away at
New Haven, Cambridge, Ann Arbor, or the Stanford ‘think tank,” where
the data will be processed.”*® This tended to foster what Chauncy Harris
called “a complete separation of levels of discourse between detailed work
within a country —say, the study of the utilization of a particular dam —
and global generalizations from abroad.”?® The gap between theory and
detail as levels of discourse is, of course, a problem within individual
disciplines, but it is compounded in interdisciplinary research.

The problem was also noted in other areas. Ethnic, women’s, and area
studies were all accused of a preoccupation with data and facts. Yet the
stark theory/data dichotomy projected an overly severe image of data
hackers, since the new empirical work both challenged and reinvigorated
existing theory. The picture is not a simple diptych with data gatherers on
one panel and theory builders on the opposite panel. Johnson defied the
dichotomy in a rather apt analogy: “rather like the Third World itself, a
good many nationalizations are going on.” The theorists were not sending
back very good theories to the field, and some of the commodity suppliers
were going into manufacturing for themselves.4® Speaking from his ex-
perience in Latin American studies, Kalman Silvert also defied the
theory/data dichotomy in an economic analogy —the trickle theory in
economics. The trickle theory is based on the assumption that a well-primed
pump will continue to shower some water on everybody. However, the trickle
theory breaks down, in part, because unequal power distributions often
prevent the flow from permeating the entire society: “Analogously, the flow
of data from ‘areas’ to the disciplinary mills and out to the ‘areas’ dries
up because the mill is unable to process the raw material; it cannot convert
‘information’ into ‘data’ without changing its own nature, without grap-
pling with the fact that area studies came into existence because of the
very ethnocentric limitations of the disciplines. Political science is a weak
sister. Areas studies are her crutch.”#!

Some of the tension generated by the presumption of a neat division
of theorists in the discipline and data collectors in area studies eased as
area specialists became more methodologically sophisticated and
disciplinary specialists more knowledgeable about particular areas. Fur-
thermore, for a time the non-Western world attracted the attention of leading
theorists in most of the social science disciplines. When disillusionment
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arose over rapid development, area specialists generally had the most con-
vincing explanation for why “the deeper character” of politics in Asia and
Africa inhibited the emulation of Western development. Consequently, rela-
tionships changed. At first it was the area specialist who sought skills and
concepts from the disciplines. As increasing numbers of area specialists
were able to combine advanced theories, sophisticated methods, and cultural
knowledge in their research, the presumed division between theorists and
low-status data collectors was challenged. Then, as area specialists made
gains as social scientists, they “shifted their tack.” Increasingly they ques-
tioned the general utility of concepts developed for the study of Western
societies and, more particularly, American politics. As the discipline of
political science expanded, area specialists discovered that, rather than
stranding them permanently at the margins of the field, the discipline had
reached out to incorporate their areas of interest. Ultimately, their status
within the profession changed as a result.*2

By the 1970s the initial tensions had receded. In the aftermath, however,
there were new concerns about objectivity and ideology in the social
sciences, new problems related to the politicizing of research. The rela-
tionship to discipline has been blurred further by the problem of scholars
asserting their roles as social scientists—thereby drawing closer to
discipline — while questioning the very propriety of describing the social
sciences as objective and value neutral —thereby moving in another, quite
opposite direction. In the earlier debates, area studies were singled out
because of the difficulty of achieving exacting standards in uncongenial
settings. In the later debates, there have been far-reaching questions related
to basic philosophical values and assumptions that apply equally to
disciplinary and interdisciplinary work.** Thus, the original confrontation
eased as area specialists became more skilled in social science methods and
disciplinary specialists became more experienced in foreign research. Yet,
a new crisis emerged as the paradigms of political science were challenged
from new sources. The crisis was by no means restricted to political science.

aVa¥

There have been attacks on all sides. The “studies” have attacked the
disciplines for ethnocentrism, racism, sexism, uncritical scientism,
positivism, and “paradigmatic fossilization.”** The “studies,” in turn, have
been attacked for lack of objectivity. Their loyalty to discipline and coun-
try has been questioned, their work judged short on rigor, long on
relativism, empiricism, description, and idiosyncracy. Nevertheless, there
has been movement on both sides, demonstrating the productive tension
that can operate between disciplinarity and interdisciplinarity. Although
the structure of knowledge and training has not changed dramatically in
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the academic disciplines and the track records of organized programs are
marked by attrition, the “studies” have raised questions that go to the very
foundations of the humanities and social sciences, questions about the need
for a wider perspective, for synthesis, a more purposeful relationship be-
tween the university and the community, and a reflexive scholarship. Lu-
cian Pye once described the confrontation between discipline and area
studies as a “quiet but fundamental struggle,” one that has affected the
self-identities of aspiring scholars, the organizing and hiring of faculties,
and the design, funding, and execution of research.4® In varying degrees,
the description applies to all the “studies.”

Political science versus area studies? The question, Alfred Meyer sug-
gests, is rather like asking a student to choose between zoology, on the one
hand, and the study of spiders, elephants, or frogs, on the other. If thereis a
lack of communication between general zoologists and specialists on frogs,
elephants, or spiders, neither can expect to learn much from each other.
Without communication neither the species specialists nor the generalists
can be entirely competent.*¢ To picture the relationship between disciplinar-
ity and interdisciplinarity as a “double impasse,”” as a fixed choice be-
tween one or the other, is to oversimply the creative interplay that has pro-
duced changes in the nature of both disciplinarity and interdisciplinarity.



7  The Disciplinary Paradox

We learn to swim by swimming.
—Chairman Mao

DEFINING disciplinarity is no less important than defining interdiscipli-
narity. The term discipline signifies the tools, methods, procedures, ex-
empla, concepts, and theories that account coherently for a set of ob-
jects or subjects.! Over time they are shaped and reshaped by external con-
tingencies and internal intellectual demands. In this manner a discipline
comes to organize and concentrate experience? into a particular “world
view.”? Taken together, related claims within a specific material field put
limits on the kinds of questions practitioners ask about their material, the
methods and concepts they use, the answers they believe, and their criteria
for truth and validity.* There is, in short, a certain particularity about the
images of reality in a given discipline.

Adequate though this definition may be, it fails to account for dif-
ferences that affect the relationship between disciplinarity and interdis-
ciplinarity. There are, first of all, different degrees of formality and or-
ganization. R. D. Whitley has distinguished restricted sciences that are
highly specific in subject and mathematical precision from configura-
tional sciences, such as social and life sciences.® Richard Rose distin-
guished consensual from nonconsensual fields,* and Thompson et al.
contrasted highly codified fields (mathematics and the natural sciences)
to less codified fields (humanities and to a lesser extent the social sci-
ences).” Likewise, Lodahl and Gordon distinguished high-paradigm fields
such as physics and chemistry from low-paradigm fields such as sociology
and political science.® Going one step further, Stephen Toulmin distin-
guished compact disciplines (the better-established physical and biologi-
cal sciences) from both would-be disciplines (the behavioral sciences) and
nondisciplinary activities (ethics, philosophy, and activities that would be
considered IDR projects).® Archie Baum also distinguished narrow spe-
cialism, which concentrates on the division of functions, from broad spe-
cialism, which is open to their interdependence®

In addition to formality, the scope of a discipline should also be taken
into account. Physics, chemistry, and anthropology are sometimes con-
sidered “federated disciplines” because of their size and number of indepen-
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dent subdivisions. Even the smaller field of climatology has been called
a “confederation of many little sciences” because of its special subdivi-
sions of dendrochronology (the study of tree rings) and palynology (pollen
grains); sedimentology (riverbeds) and stratigraphy (lake bottoms); pedology
(soils) and glaciology (ice); lichenometry (algae and fungi) and phenology
(the study of recurrent phenomena such as harvests and migrations), in
addition to historical climatology" Certain subfields, including the powerful
interfield theories of the natural sciences,? may even bear the hallmarks
of disciplinary organization, including their own professional associations,
journals, and programs of graduate study. Cytology, for example, has grown
considerably since the end of the nineteenth century, with special cytology
societies and institutions serving its needs. Although cytology may not be
taxonomically classed as a discipline, it does function sociologically as one.
With lines so heterogeneous and subspecialties so well defined, it becomes
difficult to determine if the recipient of a Ph.D. in arctic biology from
the University of Alaska is really practicing the same discipline as a holder
of a degree in mathematical biology from Chicago or the holder of a degree
in radiation biology from Rochester!* Indeed, an embryologist and a
geneticist may be more alike than two chemists in terms of their knowledge,
interests, and techniques.*

Disciplines also have different degrees of receptivity, and they definitely
have different growth patterns. Some develop without “definitional closure,”
and almost all disciplines have periods of definitional competition.'s
Disciplines with well-established vocational fields will tend to be eclectic
rather than purist in their epistemological conception of themselves,'¢ and
certain disciplines in the social sciences and engineering center forthright-
ly upon questions of practice, fostering relations with other disciplines that
impinge on the same social and technological problems. Other disciplines
have also been open from their origin. From its beginnings experimental
psychology borrowed from physics, physiology, and mathematics. The ne-
cessity of borrowing was so compelling it was not considered interdisci-
plinary: “It was simply the thing to do,” Muzafer and Carolyn Sherif
reported, “not a matter to be argued about.”"

The problem of definition is further compounded by the continuing
rhetorical opposition of disciplinarity and interdisciplinarity, an oversim-
plified dichotomy that obscures the more subtle interactions that do take
place. There is also a related tendency to link disciplinarity strictly with
analytical skills and interdisciplinarity with synthetic skills, when, in fact,
there are different degrees of analysis and synthesis in each. Synthesis as
pattern recognition at axiomatic and conceptual levels is an “innate pro-
cess” in all disciplines,® and the relationship between synthesis and analysis
is a recurrent topic within interdisciplinary discourse. The stark picture
of disciplinarity as the product of arbitrary forces only adds to the confu-
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sion. In actuality disciplinary separations, as Wolf Lepenies showed with
history and anthropology, are shaped by a range of factors.!® Ultimately
disciplinarity and interdisciplinarity are not only relative to each other but
also time-bound in character.2?

The oppositions and the dichotomies have created a paradox, an im-
plied impossibility of being both disciplinary and interdisciplinary. This
paradox has two parts. The first pertains to the role of disciplinarity. It
is embodied in what may be called nondisciplinary and disciplinary posi-
tions within the discourse. The nondisciplinary position is more scornful
of the disciplines. Visible in the call to overturn disciplinary hegemony,
it has figured in propositions of “transdisciplinarity,” revisionist theories
of “critical interdisciplinarity,” and the “integrative”/“interdisciplinary”
distinction that emerged in education and the social sciences. The
disciplinary position holds that disciplinary work is essential to good in-
terdisciplinary work. It is important not only to have a disciplinary home?!
but also to have a grounding in cognate disciplines: to recognize that
disciplines are the fundamental tools for interdisciplinary work, the source
of instrumental and conceptual material for problem-solving, the base for
integration, and the substance for metacritical reflection. It is in this sense
that Delkeskamp?? and Messmer,2? in their separate ways, speak of a
“disciplined interdisciplinarity” that moves outward from mastery of
disciplinary tools.

The first part of the paradox —the need for disciplines —leads to the
second part—the role of disciplinary behavior and structure in inter-
disciplinary work. Kenneth Boulding has addressed the problem for general
systems theory. One might expect philosophers would have a place for
general systems. Yet they were “hostile,” judging it “an amateur threat to
professional interest.” Necessarily then, to gain respect and a place, general
systems is confronted with a dilemma: unless general systems itself becomes
a discipline, and an intellectual species, “the other species in the intellec-
tual ecosystem are likely to regard it more as a virus that threatens them
than as a food to sustain them.” Yet there is a price. Boulding already sees
a loss of generality in the identification of general systems with systems
science and, especially, with large-scale computer modeling. This could
threaten its philosophical growing edges, even though systems science has
a great deal of validity as a discipline. The only choice might be to practice
both disciplinarity and interdisciplinarity. There might be “a niche” for
general systems, a “kind of quasi-masonic order, a quasi-secret society,
among those who have to be good little disciplinary boys and girls outside
the lodge in order to suivive, but who have a hankering for a larger view,
a broader perspective than can be found in single departments or disci-
plines.” That would recognize the importance of discipline as a process
of detecting error and distinguishing good work from bad, while, at the
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same time, demonstrating that discipline is inadequate if it is “too self-
contained and too much closed to information from the outside.”?4

Unfortunately, “discipline” is too often confused with “department”
and the competition for resources within the academy. Yet “discipline” also
signifies something else, a stable epistemic community and agreement upon
what constitutes excellence in a field. When tied to this meaning,
disciplinarity has an undeniably positive value. When tied to the danger
of prematurely settling on a paradigm or excluding certain dimensions of
a problem, it has a negative value in the discourse. “Discipline” then becomes
athreat to the invention that gave rise to interdisciplinarity in the first place.
Interdisciplinarians who criticize disciplinarians for sacrificing openness
must come to terms with that prospect themselves. Trying to maintain
“discipline” in the midst of “epistemological polytheism”25 can be very dif-
ficult, but, Boulding cautioned, the great danger of interdisciplinarity is
that “it easily becomes the undisciplined if there is no organized payoff
for the constant critical selection of its ideas, theories and data.”2é

Multimodality

In thinking about the “disciplinary” nature of an interdisciplinary field,
it is important to bear in mind several caveats. To begin with, though
scholars in many of these fields trace their core ideas and problems back
several centuries, most organized efforts are relatively new and still in a
developmental state. Questions of scope and content are not yet fully
answered, and defining interrelationships with pertinent professions and
disciplines is, very often, an uncompleted task. Disciplinary loyalties have
also created a tendency for both researchers and teachers to move in and
out of interdisciplinary problem communities, making it difficult to reach
organizational and intellectual “critical mass,” or, expressed another way,
to ever get to Sjolander’s Stage 10. Furthermore, while such fields tend
to rely on the familiar disciplinary forums of communication, the com-
plexity of their problem domains usually precludes becoming an isolable
discipline. Moreover, the “burden of comprehension” increases as the topical
agenda expands.?” As a result, it is not always clear whether such fields
are becoming disciplines, professions, or general branches of the humanities,
social sciences, or natural sciences. Finally, they may be disciplinable only
in certain limited respects, because they embody multivalent dimensions
that are the province of more than one group of specialists. The questions
that lie at the heart of these fields are liable to be more complex and more
changeable than those that dominate a normal discipline. Their underly-
ing protean quality also means that criteria for judging conceptual novelties
will be less well defined and less likely to rest on a set of consensually de-
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termined ideals.2® As a result their “multimodality” is evident at all stages,
from their evolution to the point of defining standards.

Immunopharmacology provides a good example of the network of
shared needs that promote the evolution of a new interdisciplinary area.?®
Its two parent fields, immunology and pharmacology, had their origins
in other disciplines, in bacteriology and chemistry-physiology. The overlap
between pharmacology and immunology has existed for some time.
Research of “an immunopharmacological nature” was conducted early in
the century by Paul Erhlich, then strong links were established in the early
1900s with the search for specificity of treatment and the resulting specific
receptor concept. Later some of Erhlich’s contemporaries applied the recep-
tor theory more widely, and in the 1940s structural chemical approaches
to immunological specificity were founded in the classic serological work
of Landsteiner. Other links were also being forged, though the emergence
of an immunopharmacological subspecialty was dependent on the fuller
development of both parent fields. Immunology itself was rather slow to
achieve the status of a separate field. Until the 1930s it was treated as an
appendage of bacteriology and was confined, therefore, to immediate prac-
tical applications such as vaccines, skin tests, diagnostic antisera, blood
groups, and allergic reactions. In this respect it resembled other applied
sciences pursued without regard for their deep theoretical foundations. Its
status changed, however, as chemists, zoologists, and geneticists started
building an entirely new conceptual structure for immunology.

Immunopharmacology is more than just the study of drugs on the im-
mune system. It is also concerned with selective chemical control of the im-
mune response in disease states and possible immunological modifications
of drug activity, including biotransformation in the treatment of overdoses
and optimal clinical utilization of agents with low therapeutic indices. On
a pragmatic level, the clinical and therapeutic potential of immunopharma-
cology is assured in the areas of organ transplantation, cancer, rheumatic
and arthritic diseases, and disorders involving allergic or autoimmune mech-
anisms. However, the growth of immunopharmacology has been thwarted
by a tendency among some to define the field narrowly. Its further develop-
ment will depend on both immunologists and pharmacologists gaining a
more sophisticated awareness of each other’s work and the development of
a common vocabulary shared by a growing nucleus of biomedical research-
ers. In addition, they will need to apply the principles and new techniques of
chemistry and physics in order to gain a better understanding of selective
chemical manipulations of the complex immune system.

These problems are not unique to immunopharmacology. The history
of the family, to cite another example, is a new interdisciplinary field that
is broadly interpreted and therefore has undefined boundaries. Its evolu-
tion was the result of not only internal changes in outlook and methodology
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but also external forces, including crises related to the conflict between
generations, the rebellion of youth, the changing status of women, and
growing concern about the future of the family. Because of its breadth
and complexity, the history of the family is frequently confused with what
might be considered some of its parts. It has been identified, for example,
with “psychohistory,” even though some aspects of the history of the family
have not involved psychological interpretations.3?

Popular culture and American studies have also experienced a similar
de facto identification with some of their parts, though perhaps the best-
known example is the phenomenon of the “two social psychologies.” One
is based on a sociological concern for structured aspects of social inter-
action, the other on a psychological concern for motivation, cognition,
and other interindividual processes in addition to a more narrowly de-
fined experimental method.3! This split was reflected in a restructuring of
the Journal of Personality and Social Psychology in order to provide three
independently edited sections. It also surfaced in the establishment of
semiautonomous sections for personality and social psychologists within
the Division of Personality and Social Psychology of the American Psycho-
logical Association.’? There is, in short, what Thomas Blank calls “a
dichotomy on the basis of disciplinary identification.”?3

The problem of fields being defined by one of their parts raises the
issue of reciprocal responsibility in what Ronald Grele has called a “com-
munity of interest.” Grele illustrated the concept with the example of oral
testimony, another area that has emerged from several forces: developments
in its parent disciplines, linguistics and anthropology; possibilities for in-
teraction among the subdisciplines of psycholinguistics, sociolinguistics,
ethnohistory, and ethnomethodology; as well as a new awareness of the
voice as a medium through which information is conveyed in older, more
traditional disciplines and in the newer areas of oral history, English as
a second language, and the linguistic study of poetics. Other forces also
encouraged the study of people face to face in the field, including the
academic revolution of the 1960s and a declining job market. Although
the disciplines and subdisciplines of oral testimony have not merged into
a single, formal discipline, their interpenetration is becoming more obvious,
and Grele himself has outlined a framework for incorporating the disciplines
of the field. In order for fully integrated work to take place, it is important
that all field workers learn what kinds of information other investigators
need and then familiarize themselves with the technical needs of workers
in other disciplines. In collectively producing materials usable by the widest
range of investigators, they will be assuming a certain liability for other
disciplinary and subspecialist interests.>* They will be assuming the “burden
of comprehension” across their shared domains.

Janice Lauer has considered these issues in the context of another new
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area, the study of written discourse.?$ The majority of its theorists are mem-
bers of English departments who are investigating the causes of increasing
illiteracy and developing “new rhetorics” to account for the processes and
pedagogy of written discourse, especially discourse ignored by literary stud-
ies. From the start their work has had a “multidisciplinary cast.” They see the
field not as a tabula rasa but as a place for building on relevant work and in-
vestigative methods in other fields. They have been led into foreign domains
by questions about the nature of the writing process and interactions among
the writer, reader, subject, and text, in addition to speculations about the
epistemic potential of writing and its implications for improving powers of
inquiry. Pursuing these questions, they have moved into classical rhetoric,
transformation and tagmemic linguistics, semiotics and speech-act theory
while making psychological studies of creativity, problem-solving, and cog-
nitive development. In addition, the philosophical work of Gadamer, John-
stone, Perelman, Toulmin, Polanyi, and Kuhn has furnished theories that
help them deal with the problem domain defined by dissonance between
their responsibility for composition and the inadequacy of current under-
standing and training. In the process they have used several different modes
of inquiry, including historical studies, theoretical research, linguistic analy-
sis, hermeneutic studies, and empirical work.

This kind of “multimodality” has its benefits and its risks. The vastness
and density of the problem domain have what Lauer calls a certain “subtle
seduction.” Multimodality helps researchers avoid nearsightedness and
cultivates a “fruitful reciprocity among modes”: “Historical studies have
kept the field from reinventing the wheel; theoretical work provides guidance
and hypotheses for empirical research, which, in turn, offers one kind of
test or validation of theory. Hermeneutical and linguistic studies buttress
and act as heuristics for theory development.” Furthermore, connected as
they are to praxis in the classroom, practitioners enjoy a constructive in-
terplay between empirical and theoretical modes. Yet there are problems.
The “burden of comprehension” demands knowledge of not only what is
borrowed from another field but also its context, history, and status in
that field. Like their counterparts in other interdisciplinary areas, research-
ers in the area of written discourse are necessarily involved in a form of
continuing education. They must also define adequate training for students
in the field and negotiate that training with English departments. In the
process, they encounter the competition for proportion that pervades in-
terdisciplinary research and education.

Not unexpectedly, multimodality often winds up being attacked on
the grounds of both eclecticism and lack of rigor. Ethnography is a good
example of a field that has faced both charges as it moves into a “niche”
once dominated by deductive research paradigms. Critics concede
ethnography is useful for “anecdotal data” to “flesh out” the statistical
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results of a survey but consider it to be, on the whole, “exploratory,” con-
ferring a kind of second-class citizenship on the field. Many of them believe
ethnography is untrustworthy because it lacks explicit hypotheses, sam-
pling designs, statistical plans of analysis, and a priori explicitness and
control. “The centrality of emergence,” Michael Agar explains, “grates
against traditional linear models of social research that move from hypoth-
esis through data collection and end with analysis.”*¢ Ethnography, however,
is different from other kinds of research because it is concerned with the
multidimensional world of experience that constitutes social reality for an
informant and the fundamental process of learning that social reality. To
lose “openness” to other fields, that fundamental willingness to explore
and to “learn,” would be for ethnographers and others to approximate dif-
ferent research traditions.}” The danger in ethnography, as in other inter-
disciplinary fields, is falling back on strictly disciplinary standards for
evaluation because alternative standards are not readily available. Still, the
question remains: What would constitute an adequate set of standards?
The formalization of a least a portion of ethnographic data, Agar sug-
gests, may lie in the direction of taking the ethnographic statement as a
hypothesis or, perhaps, rendering what the ethnographer does more ex-
plicit, then specifying procedures from which the ethnographic statement
was derived.

Rendering the work being done in interdisciplinary fields more explicit
is, in fact, the most urgent need in current scholarship. There are very few
substantive accounts of individual fields. As a step toward compiling such
histories, and thereby coming to understand the “disciplined” nature of
those fields, we can compare what has happened in three important
examples — urban affairs, environmental studies, and American studies.

Three Case Studies

Urban affairs programs were stimulated by three major factors: social
pressure, in the form of increased public concern about poverty, racism,
and environmental deterioration; criticism of the structure of higher educa-
tion, including the university’s relationship to the community; and finan-
cial support. From 1959 to 1974, the Ford Foundation distributed $36
million in the area of urban affairs, guided by the expectation of urban
extension services patterned after agricultural services. Universities, espe-
cially those with interdisciplinary urban programs, came to be regarded
as “ready-assembled Cape Canaverals capable of channeling the new tech-
nologies to cities through applied research and expert advice to public of-
ficials.”3® By the 1980s, however, things had changed.

The economic and social support characteristic of the 1960s began sub-
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siding in the 1970s, at the same time new approaches to municipal manage-
ment prompted research on productivity and the training of professional
urban administrators with fiscal management skills. Unfortunately these
changes occurred before a standarized set of conceptual and functional
orientations had emerged. As a result, “urban affairs” has become an um-
brella term for a variety of programs differing in size, disciplinary mix,
administrative arrangements, intellectual commitments, and research and
service opportunities. Although the urban focus of many established
disciplines expanded after World War II, no single discipline came to
organize its inquiry and mode of applying knowledge in ways that made
it the logical vehicle for academic response to urban crises of the 1960s.
Moreover, in the first decade of urban affairs programs, experimentation
with teaching methods, applying academic skills to community problem-
solving, political activism, and creating interdisciplinary units were more
important than discovering “an appropriate niche” in university
bureaucracies or building effective communication and achieving consen-
sus on the content and boundaries of the field. Consequently, when the
innovations budgeted in the 1960s were cut back the potential for synthesis
had yet to be fulfilled.

There are several important analogies between urban affairs and en-
vironmental studies. Environmental studies emerged from what Lynton
Caldwell calls a “misfit between perceived need, experience, information
and the prevailing configuration of knowledge embodied in the disciplinary
organization of academia.”?® During the late 1960s and early 1970s, en-
vironmental studies began appearing in colleges and universities in large
numbers. In some cases “environmental” was simply added to the title of
existing programs, though new programs and curricula were also developed.
In the late 1960s, almost no one openly opposed programs of environmen-
tal studies, though the programs were often dependent on the “acquiescence”
of established disciplines. As a result, environmental-related aspects of
disciplines and professions formed an eclectic curriculum, rather than
coalescing into a discrete and coherent field with its own integrative theory.
Then, when financial support declined, the field was vulnerable to retrench-
ment and “effectively contained by the disciplines from further excursions
into their territories.” In the 1980s there was also an additional factor, a
pullback in environmental concern within the society at large. This retrench-
ment occurred for a variety of ideological and economic reasons, including
the argument for focusing on “real” people-oriented issues such as poverty,
racism, and war. As support dwindled in both the public and private sec-
tors, there was an apparent “disengagement” from the commitment to en-
vironmental quality that had risen so rapidly in the late 1960s. By the 1980s
several universities were scrutinizing their long-established environmental
and natural resource-related programs, even though public support for en-
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vironmental protection still continues and efforts to repeal or weaken the
environmental legislation of the two preceding decades have generally failed.

American studies has also experienced changes in expectation. Once
called the oldest interdiscipline, American studies evolved out of English
and history departments. From approximately 1950 to 1975, the scholarly
pillars of the field were intellectual history and literary criticism, both con-
centrated on the products of a small group of thinkers and writers. Though
a school of thought concentrated on myth and symbol did emerge, it was
later judged a “false start,” a premature settling upon a single paradigm.
The framing concepts of tradition, style, myth, and culture had acted as
“filters,” “choices of focus and highlighting” that guided thinking along
nationalist, consensus lines of thought, away from the comparative mode
and attention to internal differences that might have developed through
such categories as “class,” “ethnicity,” “institutions,” “social structure,”
or even the categories of formal philosophy.*® Optimism over a “coming
of age” grew with the anticipated evolution of an integrative paradigm for
the study of American culture, but optimism ultimately faded with the
recognition that there was a rich multidisciplinary accumulation but no
real synthesis.

By the 1970s American studies stood charged with elitism and a nar-
row, old-fashioned “high” culture bias.*' Once described as “six disciplines
in search of a methodology,*? it was now pronounced in a “state of arrested
development.”*? “Mere interdisciplinarity,” David Marcell suggested, had
not been enough to assure that American studies would do adequate justice
to the rich pluralism of the culture.*4 Moreover, the anticipated merging
of social scientific and humanistic perspectives had not, and still has not,
taken place. There is still hope for a new synthesis that can incorporate
literary criticism, intellectual history, popular culture, urban anthropology,
oral history, and ethnic and minority perspectives. However, the plurality
of interests housed under the “American Studies tent”#* remains diverse
in nature; and some parts, including ethnic and minority studies, have laid
claim to their own agendas. Thus the problem of an “interdisciplinary”
American studies remains unsolved.

A significant part of the debate has centered on what might constitute
the “interdisciplinary approach.” Robert Spiller contends there have been
two principal approaches to the problem of defining and implementing
American studies: the synthetic and the holistic. The two have appeared
separately, sometimes in collaboration and sometimes in rivalry. The syn-
thetic has been the more general and influential of the two and is related
to other post-World War 11 movements in general education, area studies,
and interdepartmental programs. It is the “Humpty Dumpty” technique
of putting together fragmented pieces. In education it often meant retain-
ing a departmental major at the upper level, marked by subject-matter con-
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centrations that do not constitute a new discipline. In research it was
successful to the extent that scholars interested in the study of American
culture could work either individually or collectively out of their specialities.
The result was undeniably positive: academics were reeducated to the con-
cept of an indigenous American culture at a time when particular aspects
of the cultural whole were being separated from colonial and traditional
modes of thinking. The American Studies Association and the journal
American Quarterly reflected the synthetic approach in bringing together
scholars from different disciplines and relating special interests to the whole
by tying them to “manageable parts of other fields.” The holistic has been
a supplementary, alternative approach aimed at defining a method for
studying American culture through experimentation, a gestalt for the defini-
tion of culture that would have a higher degree of integration than the
synthetic approach.4¢ There have been problems with both approaches.
The synthetic approach has been attacked for being a multidisciplinary
mix, the holistic approach for reductionism.

Clearly, the problem of finding an adequate “interdisciplinary” iden-
tity is common to all three fields. Each has been viewed as both a platform
for sectoral interests and a new holistic basis for understanding human
experience. Environmental studies and urban affairs have a special affin-
ity in the prospect of constituting a new profession, yet all three confront
a set of basic questions common to the interdisciplinary enterprise. What
is the disciplinary basis of the field? What is the field’s relationship to per-
tinent issues in society? Can the field become a discrete discipline? Will
it ever achieve a genuine synthesis?

On the last and most difficult question, there is a sense of failure in
all three fields. It is explained, in part, by the continued lack of incentives
in universities for long-term interdisciplinary work, especially by junior
faculty. Urban affairs in particular has suffered from the traditional favoring
of academic publication over nonpublishable research and community ser-
vice. Financial pressures have also discouraged collaboration and reinforced
disciplinary boundaries in structuring academic programs and making
tenure and promotion decisions. Furthermore, urban affairs has not made
significant progress as an autonomous generator of knowledge. It borrows
virtually all of its concepts and theories and much of its data from other
fields and disciplines. The limited scale of graduate programs has also made
it difficult to generate knowledge on both an individual and a collective
scale. In large institutions urban affairs has often been part of a sizable
public affairs program and, therefore, must compete for demands on
resources. As a result, urban affairs has fallen short of the threshold needed
for sustained theoretical and empirical research. It has not reached a “critical
mass,” nor have sufficient opportunities for “horizontal interaction” —
organizations, professional meetings, journals, informal research commu-
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nication networks, and student flow across programs —developed among
the various individuals engaged in the teaching and research of urban
affairs.

Reflecting on the situation in environmental studies, Caldwell found
the coordinated program of “multidisciplinary” studies has been the most
common arrangement because it is the least disruptive. Yet even this ar-
rangement depends upon cooperation from the disciplines and does not
readily lend itself to new insights on environmental relationships or reveal
gaps in scientific knowledge that handicap the formulation of sound en-
vironmental policies. Still, it is a logical first step. Ultimately, here and
elsewhere, the question of becoming a discipline depends very much on
what one means by “discipline.” “Environment” does not fit into the con-
ventional disciplinary mold because of its scope and diversity. Certain
aspects of “environment” have also become the objects of professional and
technical training and practice. Given the breadth of the field, it is not
likely there can be an “all-purpose profession” of environmentalism.
Achievement of interdisciplinary synthesis, in Caldwell’s view, remains an
unfulfilled objective that will depend on a more thorough and basic reorien-
tation of the total structure of education. Others share his view of the
general prospect for synthesis, based on their belief that even the most
successful ad hoc structures are only transitory solutions that await a com-
plete rethinking of our most basic assumptions about how knowledge is
structured and transmitted.

In urban affairs, Rich and Warren concluded, it will take a long-term
investment in conceptual growth or in sustained communication among
colleagues, students, and practitioners. Should interdisciplinarity emerge,
they suspect, it will probably take the form of a “tentative and shifting
coalescence of concepts” that evolves from the coexistence and competi-
tion of perspectives, rather than a cumulative linear development of new
explanatory knowledge. Adopting an applied problem focus on, say, hous-
ing or transportation will not automatically lead to integration without an
effort being made to establish an “urban affairs” language capable of trans-
lating diverse inputs into common terms. Intensive follow-up and long-term
frames for applied research will also be necessary, despite the short turn-
arounds and discontinuities endemic to such research. Locating “an intellec-
tual center of gravity” will also be crucial, since urban affairs has come
to encompass descriptive, pragmatic, theoretical, and normative dimensions
without tending to their interdependencies and complementarities.

Reflecting on the situation in American studies, Guenther Lenz drew
several conclusions. To begin with, the earlier myth-symbol approach should
not be dismissed but examined as part of a broad historical critique of
the objectives of the field, a critique that would account for the interplay
of criticism of ideology, scholarly disciplines, theoretical models, and prac-



116 DISCIPLINARITY/INTERDISCIPLINARITY

tical work.4? Critical analysis of the dimensions of historical criticism in
American studies and the “rehistoricization” of sociology, historiography,
and literary criticism have shown that turning to a conceptual or
metatheoretical elaboration of philosophic problems is not sufficient by
itself. Neither is an ahistorical reliance on paradigms and exemplars, nor
is leaping ahead to interdisciplinary problems without understanding the
history of the disciplines related to those problems. A variety of other
strategies have also been suggested by other members of the American
studies movement: devising a culture paradigm, adopting an ethnographic
paradigm, building on a clearly defined “disciplinary matrix,”*? continu-
ing to ply an eclectic course, and taking a metatheoretical approach.4® To
these, Lenz replies the concept of a “theory” or “philosophy” of American
studies must be separated from metatheoretical pursuits and the coopera-
tion of various disciplines. In his view the search for a “final, all-
comprehensive, true ‘theory’” of American studies has to be given up. The
unrealistic quality of the “‘inter- and supradisciplinary’ einheitswissen-
schaft”—a supfadisciplinary science of culture —was an overly ambitious

goal in the first place.

There are several general lessons to be drawn from the current history
of interdisciplinary fields. Clearly the magnitude of achieving synthesis
has been underestimated. Interdisciplinarity does not spontaneously emerge
by putting an economist and a sociologist, or any other combination of
specialists, in close proximity. Nor does an interdisciplinary field reach
maturity in just a few decades. An interdisciplinary field constitutes a unique
form of specialization. It is a selective integration within a spectrum of
disciplines.*® The idea of interdisciplinary specialization is not a new one.
Donald Campbell, who conceived of narrow specialization in the interdis-
ciplinary gaps left over from the proliferation of similar specialties, felt
the best hope for a comprehensive social science or any other multiscience
is in a continuous texture of overlapping, narrow specialties.’! E. Michael
Lipton has written of interdisciplinary “specialisms” in particular areas,
for example, the body of hypotheses known as location theory in
geography.s? H. C. Brookfield also described a “viable interdisciplinary
specialism” that developed in the Pacific Islands from 1950 to 1970, when
anthropologists, economists, political scientists, prehistorians, and
geographers explored the same set of problems at the level of small coun-
tries, small islands, and small societies.*3

Although the ultimate unification of knowledge may still be an objec-
tive for some researchers, and the drive toward unified theory is readily
apparent in the sciences, most interdisciplinary work is being done on a
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less comprehensive scale. Integrative frameworks are being built using a
variety of strategies: the two Agar suggested (testing hypotheses and mak-
ing the actual work of the researcher more explicit); working with one par-
ticular working paradigm or interactive framework;’* devising a set of
abstract hypotheses and testing them from a variety of perspectives;*$ deter-
mining the most effective repertoire of concepts and methods for the prob-
lems at hand;*¢ settling upon a clearly defined “disciplinary matrix”;s’
locating work at the level of a particular place or region (as in the Annales
school of history);*8 and devising a shared conceptual terminology —a
metalanguage.’® Developing a metalanguage is integral to any inter-
disciplinary endeavor, though, as Gerhard Frey has demonstrated, there
are ontological and metaphysical assumptions about any subjects and ob-
jects under study. Clarifying those assumptions is a fundamental part of
the interdisciplinary process, no matter what overall strategy is employed.
It is not possible to simply translate from one disciplinary language into
another.°

The idea of “middle-range theory” has been linked on several occa-
sions with the attempt to achieve synthesis, by Hershberg, in urban social
history, by Yanitsky, in urbanization,$' and by Baker, in human popula-
tion biology.62 It is further implied in a far greater number of examples,
including Tamara Hareven’s exhortation to concentrate on building blocks
before attempting to form general theories about the history of the fam-
ily.s? Sociologist Robert Merton used the concept of theories of the middle
range in chiding social scientists for their errors of presumed omniscience.
Writing in 1949, Merton argued that sociological hypotheses derived from
a master conceptual scheme had proven unimpressive, a lament that parallels
Lenz’ skepticism about the search for a “suprawissenschaft.” More modest,
less imposing, but better-grounded theories of the middle range, Merton
suggested, ought to be explored in lieu of extravagant claims for total
systems of theory. He urged the solid preparatory work of theories ap-
plicable to limited ranges of data, such as class dynamics, conflicting group
pressures, the flow of power, and the exercise of interpersonal influence.
Later, on more solid ground, it would be more readily possible to perceive
relationships among variables and to consolidate groups of special
theories.%*

Operations research®® and materials science®® have been proposed as
prototypical interdisciplinary fields, but there is no master paradigm of
what an interdisciplinary field ought to look like. Nor is there an inter-
disciplinary Esperanto. The nature of a given field must be determined
in the context of the questions and problems which gave rise to that field.
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IDR: Problem-focused
Research

LAWRENCE WHEELER tells an instructive tale.

Once upon a time a planning group was formed to design a house
for an elephant. On the committee were an architect, an interior designer,
an engineer, a sociologist, and a psychologist. The elephant was highly
educated too . . . but he was not on the committee.

The five professionals met and elected the architect as their chair-
man. His firm was paying the engineer’s salary, and the consulting fees
of the other experts, which, of course, made him the natural leader of
the group.

At their fourth meeting they agreed it was time to get at the essen-
tials of their problem. The architect asked just two things: “How much
money can the elephant spend?” and “What does the site look like?”

The engineer said that precast concrete was the ideal material for
elephant houses, especially as his firm had a new computer just begging
for a stress problem to run.

The psychologist and the sociologist whispered together and then
one of them said, “How many elephants are going to live in this
house?” . . . It turned out that one elephant was a psychological problem,
but two or more were a sociological matter. The group finally agreed that
though one elephant was buying the house, he might eventually marry
and raise a family. Each consultant could, therefore, take a legitimate in-
terest in the problem.

The interior designer asked, “What do elephants do when they’re
at home?”

“They lean against things,” said the engineer. “We’ll need strong walls.”

“They eat a lot,” said the psychologist. “You’ll want a big dining
room . . . and they like the color green.”

“As a sociological matter,” said the sociologist, “I can tell you that
they mate standing up. You’ll need high ceilings.”

So they built the elephant his house. It had precast concrete walls,
high ceilings, and a large dining area. It was painted green to remind him
of the jungle. And it was completed for only 15% over the original estimate.

The elephant moved in. He always ate outdoors, so he used the din-
ing room for a library . . . but it wasn’t very cozy.
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He never leaned against anything, because he had lived in circus tents
for years, and knew that walls fall down when you lean on them.

The girl he married hated green, and so did he. They were very ur-
ban elephants.

And the sociologist was wrong too . . . they didn’t stand up. So the
high ceilings merely produced echoes that greatly annoyed the elephants.
They moved out in less than six months.

Wheeler’s fable of elephant housing makes a fitting introduction to
the topic of interdisciplinary problem-focused research (IDR), for it evokes
so many of the problems encountered by teams of disciplinary experts work-
ing in government, industry, and academe. Problem-focused research is
distinct from what is called “free” or “basic” research because it is “field
induced.” It is responsive to, and partly dependent upon, social needs.
Although the relationship between theory and application varies from proj-
ect to project, problem-focused research lies, on the whole, between the
field of pure theoretical research, which emphasizes the pursuit of
knowledge, and that of informed action, which emphasizes usefulness, ef-
ficiency, and practical results.?

The Apollo Space project, a systematic investigation of the ecology
of Lake Tahoe, attempts to harness resources from the oceans, interna-
tional efforts to increase rice productivity, engineering transportation
studies: each is a representative example of IDR. Yet, each is unique. When
it comes to IDR, there is a “contingency theory.”? There are no widely ac-
cepted models, and the “recipe” approach is only valid to a limited extent
because IDR is not a routine or “natural” procedure that begins with shared
methodologies or theories.* Nevertheless, the growing literature on the sub-
ject contains a wealth of information about the most effective manage-
ment of IDR.

Like the literatures on interdisciplinary health care and education, the
literature on IDR is dominated by individual case studies rather than em-
pirical research. The literature also has a clear North-American bias, tends
to be atheoretical, and usually lacks cross-citation to the larger body of
interdisciplinary scholarship. It has also tended to focus on academic set-
tings, despite growing interest in IDR in the private sector and a contrasting
emphasis on free-standing research institutes in other nations, such as
France, China, and the Soviet Union.? The literature had its origin at mid-
century, and by the mid-1980s there were specialists in the subject. A por-
tion of the literature, which is dominated by journal publications, has also
begun coalescing around a core of journals and practitioners.®

IDR is shaped by a complex set of variables,” ranging from structure
and resources to the social and psychological dynamics of collaborative
research. The external conditions for IDR include problem characteristics,
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incentives and rewards, resources, and institutional setting. The internal
conditions include personnel matters, leadership, appropriate skills, proj-
ect organization, and the setting for team dynamics. Within each of these
categories, there may be considerable variations. There are, for example,
differences in the size and higher administrative controls of a public or
private university, a nonprofit corporation, an industrial setting, and a
governmental setting. Projects also vary in management style, incentives
and disincentives, technical complexity, sense of urgency, degrees of pre-
dictability and uncertainty, barriers to collaboration, time frame (1 year,
1-3 years, or longer), and financial scale (under $250,000; $250,000 to $1
million; over $1 million), in addition to relationships with funding agen-
cies, problem agencies, and users/clients of the research. Finally, the team
itself presents yet another set of variables, including group size, sex and
age differences, differences of disciplinary status and intellectual style, the
degree of openness and group interaction skills, ability to manage con-
flict, stability of membership, and general attitudes towards competition
and comprehensiveness.

In a helpful chart, Epton, Payne, and Pearson have summarized the
key issues arising from doing IDR in different organizational contexts (see
Table 1).8

The Structure of IDR

IDR takes place in many settings, but the lowest organizational bar-
riers occur when it takes place within one unit. The model for this is the
organized research unit (ORU). Usually a center or institute, an ORU is
an “opportunistic entity” within a larger disciplinary structure. In the 1960s
federal legislation gave birth to several kinds of ORU’s, including NASA
space centers, water resource centers, and, later, regional education
laboratories. A number of ORU’s are de facto independent of the univer-
sities that gave birth to them, and Caltech’s Jet Propulsion Laboratory is
even larger than its “nominal parent,” Caltech.® There have been several
studies that provide a much fuller picture of the organization of research
within ORU’s, including the results of NSF-funded investigations at the
University of Tennessee’s Transportation Center;'® Ikenberry and Fried-
man’s now classic study of research institutes;" and Philip Birnbaum’s
analysis of data from a stratified sample of eighty-four interdisciplinary
research projects, ranging from solid state catalysts, fusion power, and space
exploration, to epilepsy, social indicators, and the electrical properties of
bone.?

Cravens et al., at the Tennessee Transportation Center, found a wide
range of organizational models being used within universities:
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* independent research laboratory or institute

* university-level research center

« interdisciplinary college or school

» matrix approach (inter-departmental/college unit reporting to multi-

departmental college committee)

* project team or committee approach

« college/school research unit approach

+ informal faculty group.
These models vary greatly in terms of autonomy and formality. [kenberry
and Friedman found that standard institutes —such as computer centers
and materials research laboratories—have relatively stable goals and
resources, a full managerial hierarchy, permanent professional staff, and
the ability to invest in equipment and space. The more adaptive institutes
they studied — water resource centers and centers for educational research
and school service — occupied a middle ground in terms of flexibility. They
had a “persistent instability,” marked by continual redefinition of goals,
terminations, and the securing and releasing of staff. Only a small nucleus
of professionals had continuing ties. Shadow (Paper) institutes usually ex-
ist on a part-time basis, with a designated director but no staff, budget,
central location, or visible accomplishments. Birnbaum, in turn, found that
independent projects not affiliated with an institution or supported directly
by a department constituted the most traditional form of interdisciplinary
collaboration prior to the growth of specialized institutes within universities.

Universities have different ways of dealing with the presence of IDR

on their campuses. Those with large programs, such as the University of
Michigan, have turned to centralized monitoring and review of projects,
fostering better administration and greater prestige for interdisciplinary
work. Although general wisdom endorses the university research center
as a highly favorable environment for IDR, having an independent center
does not guarantee success, despite the high number of integrating devices
found in such organizations!® There are both advantages and disadvan-
tages to the center concept. A center provides an institutional framework
for dealing with complex problems that require a large pool of physical
and human resources. By creating an interdisciplinary environment in a
disciplinary context, a center facilitates the spillover of methods, in-
struments, techniques, and paradigms. It also enhances the social visibili-
ty of the university. Yet the disadvantages are equally clear. Not all univer-
sities can marshall the resources for such organizations, and centers suffer
the vagaries of “soft money.” Their quasi-departmental status may infer
a second-class citizenship on researchers, a physical and academic margin-
ality that splits faculty loyalties and compounds feelings of isolation. Also,
centers may not be able to confer adequate professional rewards upon par-
ticipants,S and may even take on certain disciplinary biases.
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General wisdom also endorses a particular organizational approach
known as the “matrix” structure, a program structure superimposed on
an existing hierarchy. It is a flexible free form that allows for overlapping
project activities onto a specialist/functional set of activities'¢ Matrix struc-
ture is particularly appropriate for IDR because it facilitates a balance of
power while increasing information processing, intrateam communication,
and decision-making through lateral channels. The value of matrix struc-
ture can be illustrated by the example of the Upjohn pharmaceutical firm.

In 1968 the functional departments of organic chemistry, phar-
macology, biochemistry, microbiology, endocrinology, immunology, infec-
tious diseases, virology, clinical pharmacology, and medical development
were abolished. A large part of their memberships were reorganized around
product research departments that were assigned responsibility for drug
discovery and development for specific problems, including central ner-
vous system diseases, infectious diseases, cardiovascular diseases, hypersen-
sitivity diseases, diabetes and atherosclerosis, cancer, and fertility control.
Each new product unit consisted of all the chemists, biologists, and physi-
cians required to make, identify, and prove the therapeutic value of drugs
in a given particular product/disease area. Still, even with the reorganiza-
tion, functional areas such as pathology and toxicology, pharmacy,
biostatistics, and analytical chemistry were retained in order to support
drug finding and development projects. There was also a change in leader-
ship styles. Prior to 1968 project managers had functioned largely as coor-
dinators, keeping everyone informed about the status of projects and let-
ting them know when their contributions were needed. After 1968 they
conformed more closely to a leadership matrix, a structure in which leaders
motivate teams to work on project goals while members work together as
a cohesive group.? As a result of these changes, the company was better
equipped to resolve conflicts surrounding projects under development and
more rapidly assume preparation and execution of a development plan.
In the pre-1968 coordination matrix, communications had tended to be
cumbersome and delayed.'®

The Dynamics of Teamwork

Obviously a team of scientists working on environmental pollution
will encounter different technical problems than a NASA engineering team
or a communications team at the Bell Laboratories. Nevertheless, they share
common problems typical of collaborative research.® Although those prob-
lems are by no means unknown on disciplinary teams, they take on added
magnitude in IDR.2° Mitchell McCorcle notes two important differences
between an interdisciplinary team and a more conventional, homogeneous
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group. To begin with, the interdisciplinary team is an open rather than a
closed system. The team owes its very existence to an external agent who
may make demands in an unpredictable sequence. It also has a more
heterogeneous though interconnected membership, creating not only a rich
diversity of experience and capabilities but also status conflicts and com-
munication problems.?! Interdisciplinary teams in this respect are status
systems that reflect external hierarchies and disciplinary chauvinism.
Research in social psychology shows the status system of a team will tend
to follow the status system of the world outside the team if there is no
strong alternative organization, though even a strong organization cannot
eliminate status ambiguity and clashes in career goals, professional styles,
and epistemologies. Even natural scientists, who are generally better social-
ized for collaborative work, may be unprepared for the unique demands
of IDR.

Case studies suggest teams can expect problems with both the illusion
of consensus and the reality of open status conflict. In the early stages of
collaboration, a team might arrive at premature agreement for the sake
of amity. Yet this “illusion of friendship”22 may prove costly, for it can
inhibit the development of a common working vocabulary and concepts.
In their anxiety about easing tensions, groups may avoid the very com-
plexity on which ultimate success may depend. Too often team members
think they are speaking the same language when they are really not.?? In
her study of working relationships among psychologists, psychiatrists, and
sociologists on mental-health projects, Margaret Barron Luszki found
members paid a price for congeniality. By staying at the level of phenomena,
they reduced the number of creative problem-solving conflicts that would
have promoted the development of high-level, systematic concepts. Members
of a team might agree on common terms in order to avoid semantic dif-
ficulties but did so prematurely, ignoring the depth of their differences
and jeopardizing work at larger stages. They might build a system of con-
cepts around the term “aggression” but, when they began to analyze the
data, would discover the only consensus was that it was a “nice word.”24

Status conflicts occur for a variety of reasons. A team may be
dominated by a prestigious person or discipline, inhibiting role negotia-
tion, delaying communal work, and also creating an uncritical social and
cognitive dependence. Luszki found that disciplines imported to help with
a project tended to be in subordinate power positions and initiating dis-
ciplines tended to be in a primary position. Individuals are also affected
by images of the relative maturity and prestige of certain disciplines.?$
Teamwork has been compromised by the disdain scientists have for en-
gineers, mathematicians for physicists, pure scientists for applied scien-
tists, physical scientists for social scientists and humanists, and vice versa.
In a study of members of an alcoholism rehabilitation organization, Fry
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and Miller also found a related problem. Rehabilitation counselors were
in a privileged position on teams because, as state employees, they had
the right to authorize payment for services to patients. Consequently pa-
tients were clients of the state department of rehabilitation and therefore
technically patients of the rehabilitation counselor.2¢

Because status is a major factor in team dynamics, status concordance
has been an important topic in the literature. The theory of status concor-
dance holds that organizational success is related to matched and equal
ranks among members’ age, sex, academic rank, highest degree obtained,
and discipline.?’ Although there is a widespread belief that status concor-
dance contributes to the success of a team,?8 Gillespie and Birnbaum
discovered that it tends to facilitate effective coordination during the pre-
proposal more than latter stages of a project. Concordance of academic
rank and highest degree were positively associated with performance, though
in projects over two years of age discordance was associated with perfor-
mance, suggesting a persistent reliance on status concordance may tend
to diminish interdisciplinary effectiveness. Older, higher-ranking profes-
sionals with higher academic degrees will tend to be effective administrators
in the early stages of a project though, over time, administrators from less
prestigious, less influential disciplines are more closely associated with
higher performance. These findings affirm the value of high concordance
levels for defining tasks, allocating resources, and guiding communications
in the early stages of a project.

Failing to consider the common problems of IDR work may create
additional problems, including different assessments of the interdisciplinary
problem, premature solutions, and simplistic conclusions. Unstable team
membership, unwillingness to take risks, and fidelity to the “lone-scholar”
model have also proven counterproductive. In the absence of a shared under-
standing, members will very likely maintain their “expert” roles. Then,
when challenged, they may withdraw to orthodox viewpoints, abandoning
part of the accepted group goals. This conservative retreat is a “regressive
return to categorization.”?? Veterans of IDR believe time and commonality
are the keys to lessening these problems. It takes time to form working
relationships based on clarifying differences, defining subobjectives, and
creating a common language. The prospect of forming those relationships
can be enhanced by early training in group interaction skills.

Stone speaks of young teams as secondary groups, older teams as
primary groups. Although they are ideal types, Stone’s definitions con-
stitute a useful model of team development. Secondary group relations
are basically self-protective of the individual, who tends to think in terms
of “1” rather than “we.” Primary group relations reflect the team’s dedica-
tion to a common task and shared cognitive framework. Operating out
of its new corporate identity,?® a primary group comes to constitute a new
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epistemic community. Though problems can result, Holling and Chambers
have suggested that a certain percentage of uncommitted individuals can
be the target for “managed hostility,” crystallizing an esprit on the part
of the rest of the group.3

There are several theories about which factors produce the most suc-
cessful teams. McCorcle discovered the most successful projects have a high
percentage of tenured faculty.32 Size is also a major factor. It is not unusual
for 50 or more individuals to flow through some groups before a handful
of individuals “settle out.”** One study of technology assessments pointed
toward five (plus or minus two) members as a desirable number.34 Swan-
son contended the most successful interdisciplinary projects at academic
institutions appear to be those with external funding and representation
from no more than four or five disciplines.?s Similarly, White recommended
the interdisciplinary team should be small, with probably no more than
eight or nine people and a balance of disciplinary perspectives.3¢ Stankiewicz
concluded academic research teams tend to reach optimum size at about
five to six people.

Based on overall measures, small groups with stable membership ap-
pear to be the most integrative, though large groups with stable member-
ships have had positive results. Cohesion tends to fall dramatically in large
groups that are poorly organized, though leaders with more than fourteen
years of experience have successfully maintained productivity in large
groups.}” When given enough time to work together effectively, larger proj-
ects with a stable, highly educated work force and a clear division of labor
with centralized policy-making can work successfully.3® However, larger
groups will have more difficulty achieving integration. They are more dif-
ficult to coordinate, and responsibility is more difficult to allocate. Large
size can also inhibit creativity and provoke a tendency to work at the level
of the “smallest common denominator.”??

Although there are many organizational models and communication
patterns, Rossini and his colleagues observed four models of social and
intellectual organization:

1. Common group learning: a group-bounded process in which the
final report is a common intellectual property. De-emphasis of in-
dividual expertise tends to limit the technical sophistication of the
study and decrease the depth of disciplinary analyses.

2. Modeling: a process in which a formal model is the key integrative
device, whether constructed by the team or imported from outside.
Modeling favors empirical analysis.

3. Negotiation among experts: a process that focuses on the overlaps
and linkages among separate draft reports. It may, however, lean
towards multidisciplinary rather than interdisciplinary integration.
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Figure 7. A Communication Profile
In One Successful Study

4. Integration by a leader: an efficient method for simple tasks in small
groups, based on dividing and allocating parts of the problem ac-
cording to members’ expertise and using a “hubs and spokes” com-
munication pattern. The multidisciplinary tendency is also present.

On IDR teams, they concluded, there are two ideal types of communica-
tion patterns: the all channel pattern of communication between all pairs
of core team members and the hub and spokes pattern of links between
team leaders and each team member.*® (See Figure 7.)
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Leaders and Managers

Identified as a good “ringmaster,” a “bridge specialist,” “gatekeeper,”
“boundary agent,” “ombudsman,” “polymath,” “dynamo,” “metascientist,”
“specialist/generalist,” and a “strong entrepreneur,” an IDR manager may
be attracted by the prospect of wider recognition, financial support, or
the opportunity to work on applied problems. Solving such problems, how-
ever, requires a considerable array of skills. Listing the qualities of an ideal
IDR leader, Walter Baer once suggested, is rather like “combining the
résumés of Aristotle and Alexander,”' though the following hypothetical
job description demonstrates what the job requires:

+ status as an established and respected person (with tenure in a univer-
sity setting);

» previous interdisciplinary experience and some disciplinary/techno-
logical competence appropriate to team or project goals;

* sensitivity towards different paradigms and disciplinary epistemologies;

+ a commitment to problem-solving;

« managerial skills for assembling and keeping personnel on schedule,
redirecting personnel if necessary, getting to the core of project goals,
serving as a liaison between team personnel and funding agencies,
setting and monitoring performance standards, and performing
public relations work with other units of the university and exter-
nal agencies/society;

+ group interaction skills for developing cooperation and participa-
tion, managing conflict, communicating among all parties, and
balancing personnel against task factors; and

» enormous energy and patience.

Barth and Manners have conceptualized the IDR manager’s role in
graphic form.4? (See Figure 8.)

The concept of a “bridge scientist” is a good model of the IDR leader.
On a multidisciplinary team, a bridge scientist will tend to emphasize prob-
lems of language, translating the formulation of a research problem from
one monodisciplinary perspective into another. On an interdisciplinary
team, the bridge scientist’s role extends beyond terminological conflicts
to paradigmatic conflicts and different evaluational standards. Drawing
on a study of the Stanford Research Institutes (SRI), Michael Anbar con-
cluded there are four types of people who become bridge scientists:

1. Professionals who are strongly grounded in a particular discipline
and, having found satisfaction in terms of scientific curiosity and
peer recognition, have become adventurers.

2. Professionals who are strongly grounded in a particular discipline
and might like to stay in it, but feel forced to get involved in other
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disciplines because their own discipline is becoming obsolete and

nonmarketable.

3. People with superficial training in one or more disciplines who now
find they can get work and ultimately recognition as generalists.
4. People who have moved into managerial, sales or other essential
bridge positions, but have not been prepared to fulfill a bridge role.

The most active, creative bridge scientists will tend to be those in the first
category, since they tend to look at the world from a wider perspective
while remaining rooted in one or two fields of specialization. People in
the second category are less enthusiastic. Those in the third category are
better used in organization and marketing than project generation and
management, and those in the fourth category, because of their reluctance
and lack of skills, may tend to become “the most serious obstacles in inter-

disciplinary research.”43

Just as the organizational needs of a project may change over time,
a leader’s style may also change. Birnbaum divides leadership styles into
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two groups: initiating behavior (with emphasis on tasks, authority, con-
trol, and structure) and consideration behavior (with emphasis on the social
needs of the team, relationships among team members, and a democratic
decision process). In projects less than four years old, leaders who exhibit
both initiating and consideration behaviors will encourage mutual trust
and support.** In older projects task-oriented behavior is more important
to ensure coordination among members who become increasingly indepen-
dent as they develop expertise and a sense of security.*5 Differing percep-
tions of urgency and predictability may also suggest the need for alter-
native leadership styles. Pearson, et al. contend a decisive leader who
delegates authority is called for in an urgent project. In a less urgent proj-
ect, the leader can be more supportive, given the availability of time and
the possibility of resource-sharing. A leader must also be sensitive to changes
in the team’s sense of confidence.4¢

Finding these specialist/generalists is difficult enough, but accom-
modating their professional needs can be even more challenging. To that
end Alpert proposed that such leaders enjoy a new kind of position, the
“all-university professor without tenure.” This position would be subject
to periodic review on perhaps a seven-year basis.®” Similarly, Rossi sug-
gested the rank of research professor, and Nilles, et al. proposed the rank
of research professor, comparable to regular professorial rank.4® After one
or two terms of office, an interim appointment in an academic depart-
ment might be possible but only if the department would have the person.
That’s a big catch. Admirable though the idea is, and its acceptability is
proved by the number of mission-oriented laboratory directors who have
done just that, it still duplicates departmental logic not only in allowing
a department to judge the person but also in choosing seven years as an
interim period. These proposals only underscore the importance of choos-
ing leaders who are sufficiently established to risk time out of their
disciplinary mainstreams. If they are to be involved in IDR for a long time,
leaders and members alike may find it desirable, as some have, to take
disciplinary “leaves of absence” to update their skills.

The Life Cycle of IDR

When it comes to describing and predicting the life cycle of an IDR
project, there are two caveats. First, since the needs of a project vary over
time, strategies may differ from stage to stage. Second, popular wisdom
alone does not suffice. Rossini and colleagues, for example, made the unex-
pected finding that greater intellectual distance among core members may
result in a more integrated output, and there can be a more integrated out-
put with a lower proportion of “systems” people. Diversity might actually
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increase awareness of taking steps towards integration, even though it is
commonly believed that diversity inhibits collaboration.*® In a different
study, Birnbaum concluded that research managers will have problems if
they blithely assume the universal merit of clearly defined tasks, integrated
efforts, reduced turnover, open discussion of disagreements, and self-
evaluations. Different outputs - the production of books and articles ver-
sus the production of technical reports versus the performance of patent
activities —demand different structural and processual conditions.s® Still,
the literature does reveal a general picture of the IDR life cycle.

There are three major phases: planning, implementing, and concluding.

Planning

There is an old Dutch proverb: “Goed begonnen is half gewonnen.”
Starting off the right way is already half the result.5' Tending to the precon-
ditions for IDR will enhance the prospects considerably. The planning stage
is an unstable period that may last several years. Often criticized as a
“wallowing” period because of the length of start-up time, it is an essential
kind of wallowing that will, as Harvey Gold put it, prevent wallowing later
on.’? Time and seed money are of the utmost importance. Adequate
resources must be assembled, even if that requires extra time and travel
to funding agencies and remote locations. Internal and external funding,
sufficient space, and common facilities should be established and released
time and rewards negotiated. In addition, organizers should line up poten-
tial consultants and extra-team liaisons while also making a comprehen-
sive list of all knowledge needs. In technology assessments, there should
be adequate, appropriate bridging mechanisms between interdisciplinary
projects and appropriate constituencies both inside and outside the univer-
sity. The use of common facilities cannot be overemphasized. Some veterans
of IDR have suggested that vertical separation in a building inhibits com-
munication more than horizontal separation. One U.S. education group
even claimed the failure of their interdisciplinary endeavor was 30% due
to a slow elevator linking up the various floors on which the different
disciplines were housed.’? The ideal arrangement, White suggests, is a suite
with individual offices opening into a conference or lounge area.’*

It is also essential to focus on definition and clarification in the early
stages of a project. Tasks must be clearly defined** and interdisciplinary
objectives clarified. Seed money can be used to support preliminary ac-
tivities by exploratory teams, who should scrutinize coherent models, tradi-
tions, and support literatures, as well as competing projects. This is, in
addition, the time for tending to managerial needs by establishing an in-
dependent “matrix” structure for the project (preferably highly placed in
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the university or industrial structure) and effective controls for account-
ing, information gathering, and subsystemic relations. If a university lacks
such a system, a package system might be rented, though a centralized of-
fice makes it easier to monitor funding, disseminate and update informa-
tion, identify administrative and faculty needs, monitor resources, and en-
courage disciplinary bridges. Balancing hard and soft money at this stage
will provide long-term stability and allow for returning allocations back
to departments as a form of disciplinary compensation. Projects without
contingency money will not be able to make adjustments later on. Some
thought should also be given to building in patronage options, such as
aiding graduate students, helping other departments bring in speakers, and
participating in programs with other departments.5$

Implementing

Effective management and the evolution of a “secondary group” style
are essential in the middle stage. The “interdisciplinary fallacy”s” of assum-
ing a direct and unambiguous relationship between two different objects
must be constantly guarded against by steadily clarifying connections
among participating disciplines, assuming the burden of comprehension
for whatever is borrowed from other disciplines, and identifying basic
cognitive maps. Through reciprocal learning, team members come to know
each other’s basic theoretical formulations and methods, building a “com-
mon denominator.”’® Emery Reeves suggests posting maps of the research
mission and the domains of team members, so that disputes can be aired.®
As a general rule, encouraging open discussion of disagreements rather
than smoothing them over is a good idea, even if it means slowing down
temporarily.

If the project is large, an active coordinating body will be essential
and, again, flexibility will be aided by setting up contingency money in
the planning stages. Both a large bureaucratic system and a special “bridg-
ing” person can be effective ways of “bleeding off” tensions in the status
dynamics of a team.%® Physically dispersed members can also use electronic
mail and telecommunication to stay in touch with each another and their
consultants. It is also a good idea for a leader to check on the flow of
communications and members’ perceptions of their own interdisciplinarity.

A number of concrete strategies have proved quite helpful in this mid-
dle stage. Iteration of the project and any reports and publications will
help members review and refocus their work, whether iteration is done
strictly on an internal basis or also involves external parties. When faced
with a stalemate, participants can write separate statements to illuminate
their individual positions, define disagreements, and expose potential bases
for agreement. Regular reports, periodic reviews, continual documenta-



136 THE STATE OF THE ART

tion, and internal and external seminars also encourage an integrative focus,
as do established techniques such as scenario and Delphi methods. So do
common data-gathering analysis, common equipment and procedures, and
joint publications, working papers, presentations, patent work, continu-
ing education, and participation in legislative work. In all of these activities,
it can be helpful to involve the user/client. It also helps to include lower-
status members on the agenda in order to increase their participation.$!
Though the success of a particular technique will always tend to depend
on the dynamics of a particular group, Kendall and Mackintosh have
schematized techniques for handling common problems in a 34 by 29 matrix
that identifies 63 variables and 265 possible interactions. (See Figure 9.)
The techniques may be used in various combinations.¢2

Concluding

The concluding stage is the least understood part of the process. It
remains, as Lowell Hattery put it, an “unsolved problem in R&D manage-
ment.”¢? There are no widely accepted criteria for evaluating collaborative
work,% and prevailing disciplinary standards are often inappropriate. Con-
ventional productivity measures such as the number of publications and
citations do not readily apply in many IDR projects, since they are
characterized by fewer individual publications, more collective authorships
outside mainstream disciplinary publications, and such mission-directed
measures of success as reciprocal learning, group problem-solving, and im-
plementation of results in a social/technological context rather than an
academic context. Furthermore, peer group evaluation is difficult to
achieve,* and longer start-up times mean long periods when there are no
tangible results outside of reciprocal learning.

This is the time for finding a permanent home for activities that are
to continue and shifting personnel to different budgets. Project managers
who were flexible in the earlier stages of a project will be better able to
shift directions at this stage. Plans should also be settled for evaluating
the project.¢® Though there are no established models for evaluating IDR,
Peston’s questions for the ex ante evaluation of interdisciplinary research
provide a useful framework for evaluating the process of integration itself:

1. Does the project, formulated in interdisciplinary terms, show a recogni-
tion of the existing contribution made by the separate disciplines?

2. Is the interdisciplinarity genuine in the sense that the problems are
formulated in terms which enable the different disciplines to get together
rather than compete with one another?

3. Is the method of data acquisition likely to be helpful to all the rele-
vant disciplines or is it biased in a particular direction?
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Figure 9. Problems/Techniques
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4. Does the interdisciplinarity enhance the possibility of hypothesis testing
or does it obscure it?

S. What difference will the results of the research make to the policy deci-
sions that will eventually be taken?¢’

YaYaY

The track record of IDR is mixed. Robert Cutler, of the NSF, found
it “growing but barely surviving at a majority of publicly funded univer-
sities.”®® The tension between problem-focused ORU’s and fundamental
research in universities has led to the concept of “buffer institutions,” or-
ganizations that might lessen the marginality of IDR personnel. Frank
Press, former director of the President’s Office of Science and Technology
Policy, suggested in 1975 that the government designate certain university
science departments as “national research centers.”¢® Likewise, Osmond
T. Fundingsland, of the U.S. General Accounting Office, suggested inter-
disciplinary research institutes be established at selected universities for
basic and applied research in specified areas of national interest. Rustum
Roy has also proposed a permanent organizational framework accom-
modating both discipline-oriented and mission-oriented entities within all
major research universities. Roy envisioned the entire science and engineer-
ing activity of a university, particularly at the graduate level, being organized
primarily around a dozen permanent mission-oriented interdisciplinary
labs, with a secondary interlaboratory structure focused on each of the
main degree programs and departments.

Countries with more centralized governmental involvement in research
have enjoyed the kind of centrality that Press, Fundingsland, and Roy
envisioned. Early in the 1970s, the Federal Republic of Germany estab-
lished a new academic research support program called “Sonderforschungs-
bereiche” (special research areas), enabling more timely and effective re-
sponses to the changing character of research.’® By 1981 a total of DM
41,500 million was being spent on R&D, with DM 22,500 million con-
tributed by industry and DM 19,000 million from the Federal and Lander
governments. Then, in November of 1982, the Christian-Liberal govern-
ment introduced a reorientation in research policy to optimize resources
for work in such areas as energy, aerospace research, electronics, and com-
munication.” Now, in the late 1980s, there is widespread hope that the
new NSF multidisciplinary engineering centers will play a similar role in
maximizing IDR in the United States.

Gerald Holton has suggested a principle that would make science more
coherent: “Try to be a scientist first, a specialist second.”?? It is a wise
prescription, especially for IDR. However, the organization of research
along disciplinary lines will continue to undermine interdisciplinary research
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in universities, reinforcing social, political, and intellectual obstacles to col-
laborative work.”? Most problem-focused research in universities continues
to function as an adhocracy. Nevertheless, the growth of IDR since mid-
century and the expanding body of knowledge on the subject indicate that
traditional structures have diversified in important ways. It also affirms
the exogenous shift articulated in the new OECD formulation of inter-
disciplinarity and a growing belief that “disciplinary depth” is essential
to good interdisciplinary research.’* IDR has been a significant phenom-
enon in managing change and complexity, for it acts as a check and a
clarification of disciplinary knowledge, at the same time it expands the
current repertoire of problem-solving skills.



9 Interdisciplinary
Care

At first glance it might seem reasonable to assume
that gathering several disciplines around the patient
might provide adequate opportunity to explore the
problem and plan a therapeutic course. However,

a successful and functional interdisciplinary team
is never the byproduct of a series of serendipitous
events.

—Donald W. Day

THE current health-care system is organized primarily along disciplinary
lines. However, health problems are no more purely biological than their
solutions are purely medical, social, psychological, pharmaceutical, or
therapeutic. At a time when the system is confronted increasingly by prob-
lems of chronicity, resources and priorities are still being allocated, quite
often, in terms of acute iliness. Patients are sliced into body systems and
problems categorized by disease entities.! For all its obvious value in ad-
vancing knowledge, the proliferation of specialties has also created prob-
lems of fragmented care, mislabeling and misdiagnosis, therapeutic uncer-
tainty, and poor distribution of personnel, resources, and information. To
cope with these problems, a variety of interdisciplinary approaches? and
integrated care units have been developed. There is also a growing literature
on the subject that covers a wide range of issues, from the treatment of
disease and management of social and medical problems to current research,
educational models, and the interdisciplinary nature of new areas. Like
the literature on IDR, it too is dominated by descriptive case studies rather
than empirical research and comparative studies.

At a theoretical level, interdisciplinary care is linked with the “biosocial”
or “biopsychosocial” model of health care, a scientific model that tries
to incorporate missing dimensions of the more hierarchical “biomedical
model” with a comprehensive integrative, flexible approach.? Based on a
systems approach, the biopsychosocial model incorporates scien-
tific/analytic factors as well as psychological, social, and ethical factors.
For this reason the terms holistic and humanistic have been used synony-
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mously with integrative and interdisciplinary health care; and though the
phrase whole client has become a bit trite through overuse, it remains the
underlying concept of integrated health care. Integrated teamwork, which
lies at the core of interdisciplinary health care, is holistic in three respects.
The human being is considered an interacting, integrated whole, and, cor-
respondingly, treatment must be dynamic and fluid to keep pace with
changes in clients and their needs. Finally, the health-care team itself con-
stitutes an interacting partnership of professionals who treat the client as
a whole.*

There is an ontological premise at the heart of the biopsychosocial
model and the accompanying argument for interdisciplinary care. It is the
contention that reality, at any given time, is likely to be only a cross sec-
tion of perceptions. Therefore, in the logic of the argument, an inter-
disciplinary team with a comprehensive outlook probably has a greater
chance of gaining a sense of the “objective reality” of a patient. In the
area of developmental disabilities, to illustrate, the reality of a child’s prob-
lems would be distorted if viewed from only one of several relevant
specialities: that of developmental pediatrics (incorporating medical,
organic, and biological perspectives), clinical psychology (drawing on intra-
psychic, psychosocial, psychometric, and psychiatric social work), psychi-
atric social work (considering social systems, sociometrics, and interper-
sonal factors), or special education (emphasizing learning process and
educational factors).’

Teamwork

Good interdisciplinary care depends on good teamwork. For some,
teamwork is a disruption of proper procedures. For others, it is the only
way of dealing with complicated health problems. Samuel Pruzansky likens
the difficulties faced by patients with complex problems to erecting a
skyscraper: “Consider what might happen if there were no architect, no
blueprint, and no construction foreman to supervise and coordinate the
work of the various crafts.” An interdisciplinary team can provide the miss-
ing coordination, though it differs both conceptually and operationally
from a surgical team or a football team, on which every team player has
a specific, circumscribed role subordinate to a team captain.® An inter-
disciplinary health-care team is a collaborative unit that uses a client- or
task-centered approach.” By synthesizing their knowledge and experience,
the members become, in effect, a problem-solving “community of scien-
tific peers.”® Teams range from strictly ad hoc, private referrals and part-
nerships to well-organized groups in large treatment centers. The effec-
tiveness of any given team is to a large extent a function of the individuals
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comprising its membership. Most teams will be heterogeneous in size, set-
ting, formality, and stability, in addition to such factors as sex, age, in-
telligence, dominance, authoritarianism, social sensitivity, and special skills.?
Lawrence Fox contends the amount of “interdisciplinaryness” is often a
reflection of the hierarchy of team members and the priorities they have
established.'

Teamwork has several advantages. It facilitates greater accuracy in
assessment, classification, placement, and communication, thereby en-
couraging modesty and reducing arbitrariness.! It also encourages timely
referrals, while providing specialized consultative services and offering
resources for developing innovative programs and evaluating existing ones.
There are, in addition, several positive byproducts of teamwork, including
the generation of useful data bases, rational treatment plans for the future,
and increased patient/client advocacy!? Yet there are also a number of com-
mon problems. Individuals do not always have sufficient time for col-
laborative work, and most of them lack training in group dynamics. There
are also problems with overlapping roles, territorial and status conflicts,
increased time demands, and unsystematic data collection and analysis.
There can, in addition, be a tendency for certain disciplines to dominate
the process, and the entire effort may be plagued by insufficient funding
and inadequate logistics.

Teamwork can be confusing to not only the patient but also team
members, since it tends to blur professional boundaries. For this reason
continual communication is essential, especially as reciprocal learning
begins to take place. On a craniofacial team, to illustrate, a dentist may
begin anticipating questions that a speech pathologist would raise. This
kind of sensitivity is obviously integral to teamwork, but it can cause prob-
lems. If the dentist’s information about speech pathology is too superficial,
it can be misleading. Likewise, the speech pathologist may make assump-
tions about the surgeon’s choice of surgical procedures in lieu of general
physical management of a patient. The dentist, the speech pathologist,
and all team members need to know what they don’t know as much as
what they do know, for there is often a fine line between understanding
the responsibilities of a teammate and usurping them™?

University-affiliated facilities (UAFs) have played a vital role in the
promotion and delivery of interdisciplinary health care. They have a special
appeal for the patient. Rather than having to shuttle back and forth be-
tween different physicians, surgeons, and paramedical specialists, a patient
can go to one facility for integrated care. As a result, accounts of individual
UAFs appear frequently in the literature.® One of the largest such facilities
in North America is the Center for Craniofacial Anomalies at the Univer-
sity of Illinois in Chicago. In its history the center has grown from a Cleft
Palate Center and Training Program, established in 1949, to a division within
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the College of Medicine housing a data base and basic scientific laboratories
supported on a contractual basis. It was inevitable that the original mis-
sion of the center would broaden, because children with clefts may have
associated problems affecting the head. To build excellence the center looked
beyond its own institution for personnel and laboratory resources, even-
tually developing a consortium of collaborating institutions that mobil-
ized regional resources while providing optimal care at the lowest possible
cost. This arrangement facilitated a “catch basin of referrals,” insuring cash
flow to sustain operations and curbing institutional chauvinism through
a wider network of contacts and resources.

The center did not win ready acceptance, since it did not fit the
established pattern of medical education! In time, though, the center’s
reputation grew and its clinics became popular electives. Nursing students
valued the center because it was the only comprehensive health care ser-
vice available to them. Medical students with an interest in family practice
gravitated there because of its comprehensive services and contacts with
relevant social agencies involved in long-term care. The exact number and
composition of teams varies, reflecting each team’s unique historical origins,
funding patterns, and patient flow characteristics. Whatever the context —
problem-focused research, health-care, or education—interdisciplinary
teams, like individual people, have personalities.'* Some teams at the center
have had only one plastic or otologic surgeon; others had several members
representing the services of different institutions. In each case, though, it
was important that a team include members of some medical and
paramedical disciplines who could frame habilitative care in a global
perspective. Pediatric medicine and the psychosocial nursing professions
tended to be cast in this role because of their traditional experience in do-
ing just that.

Status problems can be especially troublesome for health care teams.
If a highly regarded, better-paid professional —say, a physician or a lawyer —
is teamed with social, psychological, and rehabilitation workers, there may
be marked differences in the way they value their time and each other, let
alone what they are actually paid. Status has also been a factor in the choice
of team leader.” Studies have shown that higher-status individuals tend
to receive more communication, are better liked, and give less communica-
tion that is judged “irrelevant” by other members.'8 Schlesinger contended
a cardiologist should chair a rehabilitation team for patients recuperating
from acute myocardial infarction, since the responsibilities are so great."”
Likewise, pediatricians typically assume the leadership role on teams deal-
ing with developmental disabilities because of their status.2® Others disagree
with the strictly hierarchical approach to leadership, arguing the physician
is not necessarily the best choice of team manager. One New Zealand-based
team used a social worker instead of a physician as team coordinator
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because the rest of the team believed the social worker had the most ap-
propriate personality, experience, objectivity, and, most important, the time
to perform coordinating chores. Physicians, they cautioned, often lack the
necessary time and coordinating skills. If physicians do act as coordinators,
the difference between their roles as physician and as coordinator must
be clearly defined and recognized.?!

Because status is such a prominent variable in teamwork, status con-
flicts have been a prominent concern in the literature. One particular ex-
ample, drawn from a general hospital setting, provides a revealing look
at how both status hierarchies and conflicts in disciplinary world views
- can affect the attempt to deliver integrated care. In order to alleviate prob-
lems created by reliance on a disciplinary structure and the haphazard nature
of consultation services, an integrated psychosocial consultation service
was organized at a 352-bed university-affiliated veterans hospital in San
Francisco.22 When a psychiatrist interested in consultation was appointed,
requests for service increased. To improve communication, the liaison
psychiatrist instituted a weekly consultation conference open to all ser-
vices. As their discussions shifted from a clinical focus to the common
goals and problems of participating disciplines, members of the conference
began to see the wisdom of an integrated service. They believed from the
start that professionals should work together as equals. However, in trying
to turn their belief into practice, they made several interesting discoveries.
When they considered, for example, how to designate primary consultants,
a major difference in time frames became apparent. Psychiatrists and
nurses, it turned out, were influenced by the medical model of immediate
response, whereas psychologists and social service personnel thought more
in terms of long-term problem-solving approaches. Also, when the
psychology staff suggested adding a research dimension, the clinically ori-
ented staff objected, contending it might compromise patient care.

They were able to get past these differences by steadily clarifying their
views and focusing on the working styles, roles, and needs of the par-
ticipants. This kind of clarification and role negotiation helps individuals
assess what they need from not only each other but also from pa-
tients/clients and representatives of various institutions. Making a com-
prehensive list of all needs and then ranking them has helped some teams
to see areas of commonality and disagreement more clearly.2? After gather-
ing information, the team can interpret their findings, including diagnoses
made at different periods of time. Because of their recurring attempts to
clarify differences, the San Francisco team was able to move past stereotyped
responses to a more flexible system. Ultimately they were able to begin
a new program with a new liaison committee, composed of a senior staff
member from psychiatry, psychology, nursing, and social services.

The new program brought several changes on the four pilot wards.
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Under the new system, both head nurses and house officers could initiate
requests for psychosocial consultation. For each consultation request, a
primary consultant from any of the four disciplines was named responsi-
ble for a given patient. Each of the primary consultants, in turn, kept similar
records and gave copies to the liaison committee. Although this system
had obvious advantages, several problems emerged. One of them involved
the nursing staff, who were reluctant to use their new prerogative to ini-
tiate requests for medical consultation. They feared rebuke if their requests
were deemed inappropriate. The medical staff, in turn, questioned whether
complex diagnostic issues could be handled by someone without a medical
background, even though many requests for help dealt with the patient’s
social rather than strictly medical background. (Elsewhere, in the context
of caring for critically ill newborns, Thomas Murray has commented on
the relationship between medical hierarchies and the role of nurses.2¢)

As the system evolved and became more familiar, these problems tended
to subside. Head nurses relied less frequently on contacts with the liaison
team nurse and began initiating more consultation requests. Cryptic
demands, such as “Psychotic?” or “Please evaluate,” were replaced by more
thoughtful formulations of problems, and the general emphasis shifted
from dumping and crisis management to preventive involvement. Several
interdisciplinary, open-group meetings were also held to deal with not only
the consultation process but also medical status examinations and the writ-
ing of reports. In addition, members of the liaison team assumed peer review
functions, providing feedback about the consultation process and record-
keeping. In evaluating their experience, the group found medical status
traditions had proven hardest to breach. Consultants from other profes-
sions were often misperceived as physicians, and nurses generally tended
to underestimate their own clinical skills. Persistent support of the nurses’
preventive function and discussion of significant position papers on the
extended role of the nurse fostered their increased involvement on the psy-
chosocial team. Social service personnel were particularly responsive to
improved communication, since it promoted greater rapport with outside
consultants, more immediate and complete collaboration, and greater rec-
ognition of their own psychotherapy skills. Psychologists, in turn, gained
knowledge of the organic contributions of psychopathology and the com-
plexities of a hospital community. Members of the psychiatry staff even
began to reexamine their long-accepted practice of mental status testing
and diagnostic labeling. Finally, a new consultation theory seminar also
emerged, and, as students were exposed to the team model, there was a
shift to an interdisciplinary teaching pattern.
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The Integration of Services

Adding new services to existing teams is perhaps the major theme in
the literature on interdisciplinary care. In many cases they are undervalued
and previously neglected services. The common denominator in the
thousands of case studies that populate the literature is improved com-
munication among the newly affiliated practitioners. At Marianjoy
Rehabilitation Hospital (Illinois), two changes were made: one to address
communication problems and the other to integrate a previously neglected
specialty. Members of clinical departments at Marianjoy were having several
problems that are commonly encountered in staff meetings: excessive
amounts of time were being spent on the meetings, reports were being issued
in professional jargon, physical restoration was being overemphasized at
the expense of psychosocial-spiritual aspects, and excessive energy was be-
ing spent on treating the chart for the sake of third-party payers.?s After
several months of investigating these problems, Marianjoy adopted the “Pa-
tient Evaluation Conference System” (PECS), originally developed by Drs.
Harvey and Jellinek of the University of Wisconsin. The system called for
having each disciplinary participant complete an appropriate worksheet
on a patient’s current status, inpatient goals, and short-term (14-day) ob-
jectives. Next, data-entry personnel collected the worksheets, transcribed
them onto a master worksheet, and entered them into a computer data
base in order to get a plot profile, which was then printed and converted
into a transparency. At a subsequent meeting, the group was able to use
the transparency to formulate a treatment plan. Later, the plot profile was
shared with the patient and entered into the patient’s permanent medical
record.

The new system had several advantages. It was now possible to report
functional items in a common language accessible to all therapists and
third-party payers. There was also increased awareness of psychosocial
aspects, and a “sensitive gain scale” was used to track small changes and
distinguish dependent from independent status in a patient’s functional
performance. In addition, computerized staffing procedures and program
evaluation facilitated feedback. Besides adopting the system, Marianjoy
also added an element missing from the original PECS, pastoral care. The
integration of pastoral care into the staffing system at Marianjoy produced
not only greater accountability for pastoral care services but also improved
understanding of what chaplains do and why it is important. Chaplains,
in turn, had a heightened sense of goal completion, and pastoral care units
of fifteen minutes each were now formally delineated on the daily manage-
ment report and the patient’s bill, even though there was not a designated
fee for those services.

The new procedures at Marianjoy bring to mind Holm and McCar-
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thy’s list of “do’s and dont’s” for increasing integration in staff meetings
and conferences. It is important that conflicting views be aired and con-
troversies settled. The person in charge should be the case manager, some-
one who is familiar with the situation and able to facilitate the exchange
of information. There are also additional tips: knowing everyone’s iden-
tity and professional affiliation, providing information in written form,
listing all the problems for discussion, and making sure everyone is heard
in order to encourage broad participation. There are, in turn, steps to avoid.
They include letting someone just read a report, going around the table
haphazardly rather than logically, getting bogged down on a minor issue
or irrelevant topic, and allowing a guest or team member to monopolize
the discussion. Demanding or refusing compromise can also be damag-
ing. If a social worker knows a child is in a situation where he or she is
exposed to abuse, then remedial school placement may have to wait until
the social situation is changed. In a different instance, therapists and physi-
cians may advocate intensive physical therapy for a child who also has a
severe communication disorder at the same time a psychologist and speech
pathologist may advocate handling the problem in a specialized remedial
program. Instead of setting priorities that separate these needs, the team
might try to find a program that can provide both needs.2¢

Integrating services on rounds has also been a means of achieving in-
terdisciplinary care, one that not only benefits the patient but also pro-
vides a form of continuing education for the care givers. For participants
in the residency program at the University of Washington’s Department
of Family Medicine, the first change came when they added a discussion
of ambulatory patient problems presented to the resident on call the
previous night.2? The first additional health-care professional to join morn-
ing rounds was the medical social worker, who provided physicians with
a better understanding of the psychosocial aspects of a patient’s problems,
the effect those problems were having on the family as a whole, and
knowledge of appropriate community resources. When the program became
involved in a formal interdisciplinary project in July 1976, the services of
a clinical pharmacist were added. The pharmacist contributed expertise
in drug education, assessment, and cost effectiveness. Nurses were the next
to join. A registered nurse joined rounds once or twice a week on a rotating
basis, providing physicians with knowledge of any previously identified
relationships between a patient and the center. The nurse also linked hospital
medical staff with a patient’s regular primary physician. After adding a
nurse, the group then recognized their need for greater knowledge about
new developments, so they invited a member of the hospital library staff
to join them on a weekly basis. They gained ready access to reprints and
increased knowledge about recently published references. Previous links
with the dietary staff also led to their inviting a member of that staff on
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a weekly basis to provide expertise on nutritional management both dur-
ing and after a patient’s hospital stay.

Team members agreed that management of patients improved and the
educational program expanded as a result of integrated rounds. Initially the
residents were apprehensive, fearing dilution of their responsibilities. Yet af-
ter the experience they concluded their knowledge had increased and their
understanding of other professional roles expanded. Other health-care pro-
fessionals felt equally enriched. The medical social worker gained a better
understanding of the relationship between her skills and the physician’s role
in providing health care. The clinical pharmacist gained clinical skills and a
much better understanding of the pathophysiology and natural history of
diseases as they affect the use of pharmaceutical agents. The librarian im-
proved her judgment in selecting appropriate materials and became more fa-
miliar with professional jargon. And, finally, the nutritionist was able to see
dietary problems and make plans in a more global context.

The integration of pharmacy services is a particularly good example
of the extent to which continuing education is part of the interdisciplinary
process. Clinical pharmacists have not been included very often on teams.
In facilities for developmentally disabled individuals, to take one exam-
ple, pharmacy services have been limited traditionally to three functions:
(1) procurement or stocking, (2) repackaging or formulation and packag-
ing of the drug, and (3) dispensing and accounting for drug usage. This
kind of tangential “operational pharmacy” does not necessarily serve clients
as well as “clinical pharmacy,” a system that allows the pharmacist to
evaluate drug actions, dosages, behaviors, and symptoms. In a behavior-
ally oriented system with built-in feedback to both medical and psycho-
logical staff, drug manipulation can be coordinated through data analysis
over a period of time. In the process physicians gain a more systematic
accounting for dosages, target behaviors, and symptoms. Psychologists also
gain additional information that can be correlated with behavioral data
as a reliability check.2®

This kind of comprehensive system was used to advantage at the
Muskegon Regional Center for Developmental Disabilities (Michigan).
When a 39-year-old female was transferred from another developmental
disabilities center, she was diagnosed as being mentally retarded. In
evaluating her history, the pharmacist found long-term, heavy, and uninter-
rupted use of antipsychotic medication. After reviewing drug and laboratory
histories, the pharmacist suggested her aggressive behavior might be the
result of drug-induced toxicity known as “tardive dyskinesia.” It is marked
by extraneous body movements and limb-shaking behaviors. When the
health-care team concurred with the pharmacist’s recommendation of
gradual reduction in dosages, the patient was withdrawn from antipsychotic
medication over a three-month period. During that time data were col-
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lected on her behavior and then summarized each week by the pharmacist,
for use by the physician and interdisciplinary team. In addition to con-
trolled withdrawal of medication, there was also an extensive behavior
modification program designed to reduce aggression. As a result of these
coordinated efforts, the woman’s unmanageable, aggressive behavior was
reduced from almost daily to occasional occurrence, the shaking subsided,
and her motor skills improved. After a three-year period, she was no longer
exhibiting physical aggression and was released to a group home.2?

A similar improvement was observed at the Coldwater Regional Center
for Development Disabilities (Michigan), where data-based interdisciplinary
reviews of medication led to reduction in the use of drugs and relative size
of doses. The center used interdisciplinary teams attached to three pro-
grams, though the pharmacist was a common member on each team. Each
team met once a month to discuss the behavior of each resident receiving
a neuroleptic (antipsychotic) drug. They found several advantages to rely-
ing upon interdisciplinary meetings designed to help monitor drug use,
not the least of which was economical use of time in meetings. Physicians
were not dependent solely on the written reports of whichever staff might
be available at the time of drug reviews. The system also further reduced
the risk of serious side effects and provided a legal safeguard against litiga-
tion for failure to monitor drug usage and excessive or improper dosages.*?

Two additional examples, one in Maryland and the other in Utah,
demonstrate the multiple roles that a single member of a team can play.
The University of Maryland’s Center for the Study of Pharmacy and
Therapeutics in the Elderly evolved from a university task force on inter-
disciplinary care of the elderly. By working with the university’s Center
for Aging, the schools of dentistry, law, medicine, nursing, pharmacy, and
social work and community planning were able to plan a variety of ac-
tivities in the areas of research, education, and service. By choosing the
nearby John L. Deaton Medical Center for a facility, they could provide
space for each participating discipline. Dentistry had the largest space and
proved to be the most popular service offered. Clinical pharmacy services
provided an extensive range of services: in order of effort, they were chronic
care management, reviews of drug profiles, taking of drug histories, home
visits, and formal therapeutic consultations. Each time a change was made
in a patient’s drug profile, the pharmacist reviewed it. The pharmacist also
conducted regular reviews on a weekly basis, took drug histories on a referral
basis, offered formal consultations on intermittent acute problems such
as adverse drug reactions, selected drugs of choice for acute problems or
the monitoring of drug therapy, and answered questions about particular
drugs and therapeutic problems. In addition, the pharmacist participated
in interdisciplinary care on an ongoing basis by collaborating with other
team members and referring patients to other care providers.?'
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A similar pattern of education emerged when a clinical pharmacist
became a member of a rural care facility in Vernal, Utah. Established in
mid-1975, the Vernal Family Health Center was monitored from the main
campus of the University of Utah by an Interdisciplinary Primary Care
Committee from the Health Sciences Center. Among its several objectives,
the site team wanted to train physicians, medical students, nurse clinicians,
clinical pharmacists, graduate students in social work, and Medex (experi-
enced medical personnel trained to be physicians’ assistants) in an inter-
disciplinary rural primary care setting. Since none of the team members
had prior training in teamwork, workshops were used to present core con-
cepts. Although the role of the clinical pharmacist was not defined at the
outset, the pharmacist became a key member of the team.

The original goal of obtaining medication histories and monitoring
all drug therapy proved impractical, since approximately 1,400 patients a
month were seen at the Vernal Family Health Center. Since routine and
acute problems did not necessarily call for medication histories, patients
were referred to the clinical pharmacist for a medication history only if
they had a chronic disease or took four or more prescription drugs. In-
stead of monitoring all drug therapies, the pharmacist developed a for-
mulary of therapeutic agents for routine and acute problems. The phar-
macist also followed up on care of patients with chronic diseases such as
congestive heart failure, hypertension, seizure disorders, and diabetes
mellitus. Follow-up consisted of taking a history, performing simple physical
assessment, ordering routine lab tests, and making therapeutic decisions
or alterations within the limits of protocols established by the team.
Unresponsive patients were referred to the physician. For particular kinds
of patients —those with psychosocial problems such as alcoholism, depres-
sion, enuresis — the pharmacist worked with the social worker and, where
appropriate, referred patients to other members of the team.3?

Clearly, successful teamwork is not a matter of serendipity or some
mysterious jelling of personalities. It is a matter of hard work. Like IDR,
it is also a continuous process that may change as new and different
needs are identified. It depends in large part upon tending to two ma-
jor issues: the communication process and the cultivation of skills that
are fundamental to interdisciplinary work. Practitioners must be able
to acquire, evaluate, and use information acquired from a variety of
sources. They must be able to judge which disciplines are appropriate
to a particular problem and be able to cooperate with fellow team mem-
bers. Finally, where appropriate, they must also be able to make referrals
and offer educational services.3?
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Education and Training

Training for integrative care draws on a variety of methods ranging
from traditional lectures, colloquia, and case conferences?4 to innovative
curricula organized around organ modules, clinical and ambulatory set-
tings,* the integration of behavioral sciences and clinical practice, and the
study of specific diseases.?¢ There are also programs with a humanistic,
ethical focus,3” and it is possible to receive training in teamwork3® and a
variety of pertinent skills, such as groups dynamics, conflict resolution,
problem-solving, decision-making, interpersonal relations, and interper-
sonal, group and organizational communications.

These methods have been incorporated into four major models of in-
tegrative education in the health sciences.*? The traditional model is found
in some form in almost all health science teaching centers. It is usually
a “multidisciplinary” content course or subject taught in a single-discipline
lecture, with discussion of topics such as epidemiology and legal medicine.
The common-interest model is being used increasingly in health science
centers. Described as a “nondisciplinary” topical approach, it focuses on
various aspects of health care delivery, financing of health care, moral and
ethical problems, and anatomy. Relying mostly on lectures, discussions,
and seminars, the common-interest model may also include core courses
in the behavioral or physical sciences. The case presentation model is a
passive patient-centered activity that relates some element of academic study
to an actual patient. Relying on the clinical-case conference, this model
focuses on topics oriented towards disease, social history, and rehabilita-
tion of the patient, highlighting cases that demonstrate principles of com-
prehensive care. In the health team model, students from several disciplines
take joint responsibility for a task in either research teams or patient care
teams. Research teams study a particular problem, such as a community
attitude survey, through independent or guided study of research methods.
Patient care teams are responsible for comprehensive care in clinical work,
with on- or off-campus clinical conferences. These conferences may have
a professional orientation, in a setting where the focus is on cooperation
among designated disciplines, or a patient orientation, in a setting where
a patient’s needs determine the relevant disciplines. Students are usually
concerned about such topics as role definition, interdisciplinary com-
munication, integrated patient care, and non-institutional patient care.

Many programs have a special commitment to outreach, and certain
medical faculties have made far-reaching innovations by basing their training
programs on local health needs, including Newcastle University (Australia),
McMaster University (Canada), Negev University (Israel), the State Univer-
sity of Limburg, Maastricht (Netherlands), and Metropolitan Autonomous.
University (Mexico).*® New Mexico State University has also pioneered a
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model for incorporating sociocultural skills in a Mexican-American con-
text,*' and, at other institutions, field trips have been used.4? In addition,
the Department of Pediatrics at the University of Helsinki’s Children’s
Hospital has used house calls as an important part of training. The depart-
ment cooperated with the Helsinki Swedish School of Nursing, the Swedish
School of Social Work and Local Administration, and a district hospital
in southern Finland to provide a decentralized, interdisciplinary oppor-
turity for medical, nursing, and social work students to study a holistic
approach to families with chronically ill children.43

Community-based programs occur in both rural and urban areas. The
Upper Peninsula Medical Education Program (Michigan) was established
in 1973, and is designed to train primary-care physicians for practice in
rural, underserved areas.** It is connected with Michigan State Universi-
ty’s College of Human Medicine, and its program is based on a four-year
ambulatory outpatient experience in a family practice office away from
the central campus. All basic and clinical sciences are learned in the field.
Similarly, there is a program in Minnesota that uses on-site, experiential
education as an alternative to didactic programs in academic settings. The
Community-University Health Care Center (CUHCC) serves a high-risk,
medically-underserved inner-city population in south Minneapolis. In order
to provide both comprehensive health care and training, the program
developed several teams that deal with health assessment, common health
concerns, sharing resources, and facilitating referrals. The training pro-
gram itself focused on group problem-solving, decision-making techniques,
readings, visits to service agencies, and interviews with both professionals
and paraprofessionals. Graduates of the program have cited interaction
with patients and colleagues as one of its key strengths, in addition to gain-
ing knowledge about interdisciplinary teams. They feel the system provides
more optimal care and more appropriate treatment plans for patients.*

The barriers to integrated care are not only intellectual and psycho-
logical but also physical. In one particular case, practitioners who wanted
to work together literally tore down the wall separating their offices. In
the early 1950s, when Dr. Richard Layton began a group medical prac-
tice in a small town in eastern Washington,*¢ Layton and his three part-
ners shared part of their building with a dentist. At first the arrangement
was purely financial. Soon, however, they discovered a majority of their
patients had problems requiring mutual care. So, after a year, they began
practicing jointly and eventually cut a door between the medical and den-
tal units. When Layton left private practice in 1974 to become director of
the Providence Family Medical Center and Residency Program at the
University of Washington, he built upon this experience by developing a
joint training program for family physicians and dentists. Rather than sim-
ply increasing the number of lectures and didactic sessions, Layton and
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his colleagues wanted to train dental and medical residents in a clinical
unit. Clinical and ambulatory settings have proved powerful settings for
interdisciplinary training, since students often see problems that cannot
necessarily be isolated.

When the program was finally instituted, faculty were able to move
into a model dental unit in space contiguous to the Family Medical Center.
Four family practice residents and one dental resident spent the first four
weeks of their first year working together in the model unit. In addition
to taking over the practices of graduating residents, they spent at least one
half-day working with, and doing the job of, every faculty employee in
the center, a technique used by interdisciplinary training programs to foster
empathy and increased knowledge. The dental resident went on to spend
a month in anesthesiology and then worked in the model dental unit for
four days a week, with one day free for seminars and classes at the Univer-
sity of Washington Dental School. The dental resident also shared night-
time and weekend emergency calls with the university’s general practice
dentistry residents and was expected to attend a weekly didactic program
with the family practice residents. In addition, a dental resident might also
undertake special projects and was available for in-house hospital consulta-
tions requiring a dental opinion. When necessary, the emergency room also
referred possible jaw fracture patients for consultation and X-rays.

The Providence program was unique in that students arrived at the
center already trained as a team, ready to work with the Providence team.
Moreover, grant support enabled the program to obtain the full-time ser-
vices of a medical social worker, a nurse practitioner, and a clinical phar-
macist, facilitating cooperation among the schools of dentistry, nursing,
medical pharmacy, and social work. In preparing for the program, staff
members discovered a relatively recent expansion of general practice den-
tal residencies, so they surveyed the prevalence of integrated medical/den-
tal care. Of the 285 family medicine residency programs they contacted
in the fall of 1976, 90% responded. Only 30 of the 285 replied affirmative-
ly when asked if they were involved with dentistry in any way. Only 15
reported any coordinated dental program in their units, and none of the
15 were similar to the integrated unit at Providence. In May 1977, in fact,
the American Dental Association confirmed there were no other integrated
family medicine and general practice dentistry residencies operating in the
country at the time.

Several indicators of success are apparent in these examples. Com-
monality is the major factor, not only common learning and goals but
also logistics and, where possible, a common data system. The Providence
program relied on a common waiting room, reception area, billing office,
and record-keeping, making it possible to handle increased loads. The billing
system was also integrated through a common form that could be coded
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into the Providence Medical Center computer. Charts for each family were
still kept in a family folder, but the folder now included dental records
and progress notes, as well as problem-lists and medication pages to be
used by both family practice and dental residents. Another important fac-
tor is making a conscious effort to achieve integration. An interdisciplinary
training program developed at the Pittsburgh Child Guidance Center pro-
vides a good example of how this can be accomplished.

In line with its commitment to helping deal with child abuse and
neglect,*” the center designed a project that focused, in part, on perceiving
abuse as an interdisciplinary problem and understanding interdisciplinary
methods of managing abuse. The project began with an assessment of all
local training courses in the area, including courses provided by educa-
tional, legal, and social agencies. To ensure that each group was hetero-
geneous, the trainees were drawn from several different social and com-
munity agency networks. To help them project organizers provided factual
information from articles and government pamphlets, then structured op-
portunities for group dynamics, sociodrama, case presentation and analysis,
extensive group discussion, and an integrative presentation of child abuse
cases. The roles and problems of various agencies were also clarified and
the interdisciplinary collaborative process examined. The value of the in-
terdisciplinary collaboration was reinforced by several activities: assessment
of relationships in the family, examination of the role of crisis as a precipi-
tator of abuse, and clarification of the necessity of support systems. The
culminating event of the training program included a “multidisciplinary
evaluation” of a single case, the design of a “multidisciplinary treatment
plan,” and discussion of continuing integrative activity on behalf of chil-
dren. This project only underscores the importance of a steady focus on
the underlying process of care and training, not just particular techniques

and approaches.

Beyond the practical problems presented by teamwork, there are several
ethical and philosophical considerations. There is, to begin with, the mat-
ter of the patient. A team should be not only problem-centered but also
patient-centered, educating patients to the process and making them, in
effect, fully qualified members of the team.*® Yet, the more parties who
are involved, the wider information is spread. The growing dissemination
of information about patients through computers, joint committees, and
teams raises questions about confidentiality. There are, to be sure, recog-
nized standards of conduct for transmitting information between profes-
sionals, but they can differ from profession to profession. Problems also
arise when qualitatively different kinds of data are used. This stems, in
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part, from prevailing status hierarchies, which hold “scientific” medical
data higher than other kinds of “softer” data from the behavioral fields.

Derek Pheby has expressed concern about information that circulates
between professionals of different disciplines, often in a secondhand man-
ner. In a case conference dealing with child abuse, for example, only a
minority of those present may have direct personal knowledge of the child
or its family. The consensus that ultimately emerges may rest upon a medical
pronouncement about a behavioral phenomenon that is not basically
“scientific” or falsifiable. This may lead to inappropriate labeling of the
family. Information may also be credited on the basis of expectation,
without regard for situational factors. Nonmedical personnel may also in-
terpret data incorrectly, though, at the same time, physicians may draw
inaccurate conclusions from reports of teachers or social workers.*® There
is a clear danger of imparting a seal of authority to data that a physician
includes from other professionals. At the same time, as the example of
the San Francisco veterans hospital demonstrated so clearly, professional
status hierarchies may lead medical personnel to discount the perspectives
of nonmedical personnel.

Finally, there are ethical issues associated with how power is distributed
on a team and how responsibility is shared. Even though teamwork is based
on the premise that no particular part of a diagnosis or treatment program
is sacrosanct,’? individual responsibility is not abrogated by the team pro-
cess.’! Furthermore, though integrated care has a great potential for elimi-
nating the “fishbowl effect” of narrow vision,2 its effectiveness will de-
pend very much on more thorough education at both the pre-professional
and professional levels. If educational programs were structured to reveal
and explore differences between disciplines, different treatment approaches
for similar problems could be compared and evaluated.’* Both inter-
disciplinary training and care have the potential for promoting greater
knowledges* by creating a broader and more realistic perspective on the
needs of patients and clients,’s especially when there is a system of com-
prehensive planning and coordinated use of data. This kind of care, however,
makes greater demands on all the participants because it represents an alter-
native epistemology to the dominant mode of health-care delivery.



10 1Ds: Interdisciplinary
Education

Interdisciplinarity is far more than a relatively
recent addition to educational jargon. It is a mode
of thought which, at all societal and academic
levels, ultimately purports to enable one to
synthesize ever-increasing amounts of discernable
and subliminal input.

—Tamara Swora and James L. Morrison

SOMEBODY once claimed the only thing connecting the classes in many
schools is the plumbing. Popular though the sentiment may be, it is not
an accurate description of higher education today, for, despite the
dominance of disciplinary structures, interdisciplinary studies (IDS) are
in evidence. William Mayville spoke of three types of 1DS: revolutionary
programs, which dispense with the traditional disciplinary apparatus; pro-
fessional programs, which are committed to training specialists and use
integrated approaches to acquaint students with the broader dimensions
of their professional fields; and programmatic curricula, which seek to
broaden the cultural and intellectual frameworks of students.! Flexner and
Hauser categorized programs into three paradigms exemplified by Columbia
University’s programs in general education at the graduate and professional
levels, Newark State College’s two-year individualized general education
curriculum, and Pennsylvania State University’s problem-oriented inter-
disciplinary graduate program in the humanities.2 At present there are six
kinds of interdisciplinary curricula worldwide:

- interdisciplinary universities

« four-year undergraduate programs

+ core curricula and clustered courses

« individual courses

* independent studies

- graduate and professional studies
Any attempt to define IDS is plagued from the start by an institutional
particularity about academic goals, student needs, pedagogical philoso-
phies, administrative policies, disciplinary contexts, integrative approaches,
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and attitudes towards interdisciplinarity. Moreover, some names —such as
Evergreen, Ramapo, Sussex, Green Bay, Santa Cruz—have become part
of the folklore of innovation in higher education. They keep popping up
again and again, sometimes well after the original programs have been re-
vised and always at the expense of other, lesser-known, but equally impor-
tant, models. Still, by looking at a representative sample of programs, it
is possible to construct a picture of IDS in the most recent era, spanning
the late 1960s through the 1980s.

Interdisciplinary Universities

The place to begin is with the boldest of the experiments, the univer-
sities founded on interdisciplinary principles. They were “telic” institutions
in the sense Grant and Riesman used the term to describe institutions that
pointed towards a different conception of education.? Opened in 1961, the
University of Sussex* was the first of seven new British universities and
one of the first comprehensive attempts to redefine relations between
academic subject areas.® Its founders sought to destroy the antithesis be-
tween “general” and “specialized” education by combining specialization
in one discipline with common work across disciplines. The Sussex experi-
ment was followed by other institutions founded on similar principles, in-
cluding the Universty of East Anglia (Britain) in 1962, the University of
Wisconsin, Green Bay (United States) chartered in 1965, Griffith Univer-
sity (Australia) in 1971, University Center Roskilde (Denmark) in 1972,
the University of Tromso (Norway) opened in 1972, and the University of
Tsukuba (Japan) also opened in 1972.

Green Bay was described as an institution that challenged “the sanc-
tity of individual disciplines and professions.”® The emphasis on themes
and field study made Green Bay the model for a number of other univer-
sities. Griffith was conceived as an alternative to the more traditional Uni-
versity of Queensland, and, likewise, University Center of Roskilde was
founded to relieve the 500-year-old University of Copenhagen of some of
its students, in addition to providing a setting for interdisciplinarity and
other pedagogical alternatives. Tromso was also designed to cope with in-
creasing numbers of students while serving regional needs and facilitating
the development of integrative teaching and research. The seventh of these
examples, Tsukuba, was opened as a “spearhead of renewal” for higher
education in Japan. A future-oriented, problem-solving university similar
in some ways to Green Bay, Tsukuba was to be an “open university” in
the fullest sense, fostering education and research activities that would reach
not only across the disciplines but out into the wider society.

The prevailing academic structure in these universities was the multi-
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subject school. At Sussex each school brought together a number of related
subjects, increasing cooperation and permitting the development of special
“combined” and “contextual” courses that provided an integrative frame-
work.” These courses made it possible to focus on interrelationships among
the social science disciplines, to examine Westernization and moderniza-
tion, to concentrate on basic concepts and methods of scientific reason-
ing, and to abandon traditional distinctions in order to study such sub-
jects as control engineering and materials. When the University of East
Anglia was founded a year later, it too was divided into fairly large schools
instead of departments, including schools of English, American, and Euro-
pean studies. There was also a school of development studies, and faculty
established a comprehensive school of biological sciences, combining plant
physiology, zoology, biochemistry, and biophysics.® At Griffith Universi-
ty, modeled in part on the examples of East Anglia and the Open Univer-
sity in Britain, a student’s curriculum consisted of a coherent set of units
within a school. Students were taught to master intrinsic components and
problems of particular themes focused, quite often, on com"lex problems
of contemporary culture.

Two of these universities offered particularly intriguing approaches
to the question of specialization. Green Bay® was organized around four
colleges based on environmental themes rather than disciplines; the cur-
riculum itself was based on nine problem-centered concentrations that could
be pursued in the four theme colleges. To develop a concentration, a stu-
dent selected a problem, then tried to solve it through studies in several
concentrations. Interdisciplinary or disciplinary competence could be
achieved by selecting one of three choices for majors and minors: an en-
vironmental problem that constituted a required concentration or major,
an option or co-major in a discipline or field of knowledge, or an optional
concentration in a professional application.

At University Center of Roskilde,® where education was based on the
concept of group work and projects, students started out in a two-year
“basis,” then moved into a one-and-a-half to three-year “superstructure.”
Students in “basis” selected a field of study, then became members of a
“house,” a unit composed of undergraduates and teachers who selected
common themes each term. The “superstructure” differed, in that students
selected their own particular studies and then chose problems that would
help them satisfy the requirements in selected subjects. In this sense the
“superstructure” was divided into disciplines, each strictly defined by
“modules” consisting of the curricula for one term at a time. Yet the house
structure still continued to facilitate an “ambience of interdisciplinarity”
as students explored their themes from different angles. Two students pur-
suing Danish and sociology as their subjects combined the demands of
one of the Danish modules and one of the sociology modules in a project
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on the culture of narcissism. Most students completed their degrees in two
subjects, using various possibilities in alternate terms.

There was never a uniform degree of integration at any one of these
universities. At Griffith some schools fit content to meet broad themes,
but other schools wound up sacrificing broad themes to disciplinary con-
tent. There were also varying degrees of commitment to the foundation-
year program," and, by the mid-1980s, Griffith was facing internal pressures
that might cause a regression to disciplinary modes and retreat of the in-
terdisciplinary mission to just the foundation year.'? Like the other univer-
sities, Griffith changed as new staff were recruited and informal groups
of discipline-oriented academics emerged. Like the University of Tromso,
Griffith also found the most important and prestigious reference groups
for faculty are often scholarly associations and journals that are largely
disciplinary in character. These reference groups, in Don Anderson’s view,
have proved the source of the most powerful regressive pressures on inter-
disciplinary experiments in Australia.

Griffith has not been the only interdisciplinary experiment in Australia,
and the differences are instructive. The Australian National University in
Canberra had a multidisciplinary unit composed of representatives from
sociology, social psychology, economics, and politics. They had a com-
mon problem focus and borrowed methodologies from different disciplines.
There were also formal collaborations, but, as the contexts changed, the
experiment ended. When the parent institution was hit by funding cuts
in the 1970s, the innovative unit was the first “fat” to be trimmed, a familiar
story in higher education. Resources were “cannibalized,” and some staff
argued that disciplinarity had existed all along. In contrast, a new medical
school at Newcastle has been more successful. The beneficiary of careful
advanced planning and legislative protection, it is organized along func-
tional “school” lines rather than traditional departments of physiology,
anatomy, biochemistry, and clinical sciences.

None of these institutions remains the same as it was on founding day.
At Green Bay, disciplinary majors and interdisciplinary minors were added
to the original structure of interdisciplinary majors and disciplinary minors.
This change has been called a response to “‘real-world’ pressures.” Incom-
ing students still tend to identify more readily with traditional disciplinary
designations.® In the late 1970s, a four-year, all-university seminar pro-
gram in liberal education was also replaced by a new set of all-university
requirements featuring a more structured program of nine hours each in
the humanities, natural sciences, and social sciences. This change has been
called “a compromise” between the forces of tradition and innovation.
Even with these changes, however, interdisciplinarity has been reaffirmed
in keeping interdisciplinary concentrations as budgetary units and in des-
ignating interdisciplinary “majors,” rather than just “concentrations.” Here
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and elsewhere there is evidence of a change in thinking not only about
interdisciplinarity but also disciplinarity. Co-majoring in a discipline has
always been an option at Green Bay, though traditionally the disciplines
displayed a “low profile.” Now disciplinarity is more fully recognized for
what it offers. Suggesting earlier anxiety about disciplines reasserting their
traditional dominance has now passed, authors of the Year 2000 report
at Green Bay contended interdisciplinary programs must be buiit on a “foun-
dation of strong curricula and faculty in the disciplines.”"s

At Roskilde the original system broke down in 1977 when the three
faculties of humanities, natural sciences, and social sciences were dissolved
in order to establish interfacultative departments. To illustrate, historians
from various departments and faculties convened with some of the
sociologists to establish the first interfaculty body, a department of history
and social conditions. The new departments were to assume responsibility
for relevant subjects in the superstructure (the French Department for
French, and so on). However, there were so few people in each area that
several disciplines wound up being represented in a department. As a result,
some of the departments were “multidisciplinary,” others more truly “in-
terdisciplinary.” The change did not win unanimous approval. Environmen-
talists wanted to keep their department interdisciplinary to correspond with
their interdisciplinary subject. Historians and sociologists also wanted to
work together in a common, multidisciplinary department crossing faculty
borders. Consequently, permission was granted to give up the faculty
structure.'¢

Beyond the visible breakdown of the system, Roskilde was also plagued
by a more fundamental problem that has been apparent at Tsukuba and,
in differing degrees, the other universities as well: a clash between the
organization of interdisciplinary teaching and the organization of research.
At Roskilde the initial goal of forming ad hoc interdisciplinary groups of
teachers and researchers turned out to be politically unfeasible. Some
departments functioned well, but others formed tight restrictions around
promising interdisciplinary projects. Moreover, as the first students began
appearing in the superstructure for disciplinary studies, faculty faced an
annual negotiation of how many teachers should go to basis and how many
remain in the superstructure. Currently there are more curricular and
organizational changes going on and, as always, external pressure. In 1975,
in fact, a threat of closure was defeated by only two votes in the Danish
Parliament. Yet, despite the changes and pressures, a large portion of the
research projects at RUC continue to be integrative in nature. They have
included projects on working conditions in Danish breweries, Danish
volunteers who fought in Germany on the Eastern Front during World War
11, educational problems, and various aspects of new electronic technologies.
Interdisciplinarity may not be the superior ideal at Roskilde, but it is highly
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valued, for it is conceived as politically and socially engaged work on prob-
lems that arise in contemporary society. Thus interdisciplinarity is not con-
sidered an asset in and of itself, but rather a consequence of the kind of
problems in which faculty and students are engaged.

The University of Tsukuba is also based on a problem focus.? Located
in Tsukuba City of Science and Technology, a new Japanese city planned
and developed by the government, the university is at the center of an
“academic metropolis” that facilitates cooperation among many of the more
than fifty national research institutions located in the area. Undergraduate
education at Tsukuba is set at the level of basic training in clustered
disciplines. There are frequent “multidisciplinary” lectures, and it is possi-
ble to specialize. It is also possible to pursue master’s and doctorate degrees.
Interdisciplinarity at Tsukuba has been most apparent at the master’s level,
where there are problem-oriented studies in eight areas. Apart from the
educational system, there are also twenty-six research institutes designed
for carrying out large-scale advanced research. There have been problems
of transfer when projects finish; but researchers find it advantageous to
return to their individual fields, and the transfers do spread a spirit of in-
terdisciplinarity throughout the entire university. By the mid-1980s research
projects had been completed in the areas of national physical fitness, nuclear
and solid state research, exercise prescription, Latin America, tropical
agricultural resources, aging, and instinct.

At Tsukuba the term interdisciplinarity is often used for a somewhat
heterogeneous mass of concepts. Geoscience professor Tadashi Sato saw
three different levels of interdisciplinarity operating at Tsukuba: coopera-
tion among highly advanced specialists who may work independently but
come to see close relations at a basic level; the learning of neighboring
disciplines in order to solve individual problems; and multidisciplinary
courses that are already in some respect disciplinary. Tsukuba is hardly
unique in lacking a single definition of interdisciplinarity. What makes
the story of the interdisciplinary universities so important is the “proving”
of the concept through experience. There was no agreement on what inter-
disciplinarity meant when they were founded, and, though there is still no
single definition even today, it is clear that students, teachers, and research-
ers have learned a great deal about what is and is not possible. That lesson
has been particularly apparent in the shifting attitudes towards disciplinarity
at Green Bay and in the history of the University of Tromso, the northern-
most university in the world and the most recent university in Norway.

At Tromso interdisciplinarity has been conceived primarily in terms
of the problems of society, though there are differences of definition. For
some the term has implied the cooperation or representation of different
disciplines in a “multidisciplinary” project. For others it has meant creating
a new subject by merging common features of various related disciplines.
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Interdisciplinarity is promoted in several ways: by research groups dealing
with related topics, integrative degree courses, common teaching programs,
and cooperation between particular institutes. In a 1981 assessment of the
university, Karen Nossum Bie concluded that disciplinary fences had been
kept lowest in medicine, social sciences, and fisheries. Those areas were
designed to provide education that would qualify students to work in a
number of fields rather than in one specialized area.

In medicine, teaching is organized along the “organ model,” il-
luminating different medical phenomena and problems while incorporating
sociological perspectives and providing courses for a higher degree in
biochemistry and physiology. There are further breaks with tradition in
the integration of preclinical and clinical parts of the course as well as the
integration of theory and practical service. In fisheries, traditionally a
specialized program in Norway, a “multidisciplinary” course of study unites
separate areas from the biological sciences, chemistry, social sciences, and
economics within two main areas of study, biological subjects and economic
sociology. The bridge is technology. The fisheries institute also offers higher-
degree courses to students from the institutes of social sciences and the
pure and applied sciences. In the social sciences, a first-year course attempts
to integrate various aspects of the individual social science disciplines into
acommon unit. During the second year, different research groups provide
most of the teaching, emphasizing ongoing research at the institute and
problems related to interdisciplinary research. Except for the separate units
of history and philosophy, the social sciences are organized into research
groups intended to cross boundaries.

Because cooperation across institute boundaries has proved more dif-
ficult than envisioned in the original design of the university, research groups
have had a tendency to develop into more purely disciplinary units. One
group, concerned with educational problems, consisted solely of educa-
tionists. A second group, working on ethnic questions, consisted primari-
ly of anthropologists; and a third group, concerned with social policy, was
oriented primarily towards sociology. In contrast, a fourth group working
on planning and local society had a “multidisciplinary” composition, and
there was a “multidisciplinary” group working on social policy. Yet even
in the fourth group, the need to defend and promote the objectives of one’s
own discipline led psychologists to introduce a separate course in
psychology, partly in frustration over lack of a disciplinary milieu and their
inability to influence the orientation of the group to which they belonged,
a group that moved in a sociological direction.

There also have been difficulties in constructing a common curriculum.
Research groups took over more of the teaching than originally intended,
at the expense of a common integrative curriculum. Some staff members
also found individual disciplines a more fruitful starting point than inter-
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disciplinarity. Although students in the social sciences did seem to have
a wider orientation than their counterparts at other universities, some
graduates claim they were forced to define themselves in disciplinary terms
at the thesis stage. Even in the more cooperative areas of medicine and
fisheries, where definition of disciplinary alliance was not required, staff
remained on the whole “safety anchored” in their own disciplines. Thus
interdisciplinary curricula at Tromso have been more prosperous within
institute boundaries than across them, a trend observed in other inter-
disciplinary institutions.

Changes have also been made to accommodate “real world pressures.”
Because students transferring from Tromso to other universities had trou-
ble gaining recognition of their integrative studies, the fourth and originally
interdisciplinary year of study was replaced by another one-year subject
that could be chosen from a list of reorganized subjects, bringing students’
programs more in line with requirements elsewhere. Now students are able
to move between the different institutes more readily than before and are
better suited to compete for teaching jobs in the school system, an impor-
tant need in the labor market of northern Norway. Some of these prob-
lems are considered “birth pains” that should ease with time. Others will
not. The original hopes and goals, Bie concluded, were products of a par-
ticular time, a time of student revolt and support for reforms. At Tromso,
as elsewhere, it is clear that staff members are not part of a single univer-
sity community but also members of a broader national and international
community with disciplinary standards on teaching and research.

Interdisciplinary Liberal Studies in the United States

Interdisciplinary liberal studies' span the entire curriculum, from foun-
dation programs and core curricula, to integrative minors2® and majors,
graduate programs, and faculty seminars. Although no program is identical
with another, they do share a number of common characteristics; and the
trends apparent in four-year degree programs are often echoed on a smaller
scale within core curricula, clustered courses, and even single courses.

The curriculum in most interdisciplinary degree programs is centered
on issues of national experience, major ideas in Western culture, import-
ant social topics, and scientific issues that are regarded as socially and in-
tellectually important. The courses themselves are usually organized around
a particular subject: a theme, problem, topic, issue, region, cultural period,
institution, figure, idea, or in some cases a given field of study. The usual
procedure is to organize them around three clusters of disciplines: the social
sciences, natural sciences, and humanities. In general, there are two types
of courses:
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» courses promoting breadth through exposure to a wide spectrum of
knowledge, usually in essential surveys of “the best of” great ideas,
books, or thinkers;

« courses examining disciplinary and interdisciplinary methods, con-
cepts, and theories, either within different modes of inquiry or ap-
plied to particular problems and issues.

Although there is no hard and fast line between the two, the dominant
pattern is to emphasize addition at the lower levels and synthesis at the
upper level. Arguments for humanistic learning and the liberal arts are often
justified on the grounds of enlarging a student’s existing knowledge.
Arguments for associating and synthesizing are aimed at what Charles Fethe
calls “appreciating and binding together” the disparate elements of intellec-
tual experience.?! Western civilization and humanities have tended to be
the mainstay of lower-level curricula, where “multidisciplinary” surveys of
Western cultural history are often structured as a cross-departmental pro-
gram organized around themes, periods, and styles. Sometimes regional
studies are an added element, though cross-cultural studies are still the
exception.

The opportunity to work on individualized projects is a common
feature of many interdisciplinary programs, whether it is a shorter-term
program guided by an adviser or group of advisers, such as the Indepen-
dent Human Studies program at Schoolcraft College (Michigan), or a proj-
ect integrated into a four-year program. The Paracollege at St. Olaf Col-
lege (Minnesota)2? was designed to offer individualized, integrative study
in a program of seminars, academic tutorials, and a senior colloquium.
Students work with tutor-advisers to plan their academic study, which
culminates in a research or creative project that may parallel traditional
majors or be original interdisciplinary work. The most unique feature of
the Paracollege is the tutorial, modeled on the British system and based
on topics issued by Paracollege tutors. Tutorials may be coupled with regular
classes at St. Olaf and special Paracollege seminars and workshops.

The Paracollege example demonstrates how many interdisciplinary
degree programs are integrated into the life of their parent institutions and,
in fact, may serve several functions within those institutions. Paracollege
students live with students from the general college, take general college
classes, and must satisfy the same general proficiencies as other students.
General college students, in turn, can take several seminars and workshops
in the Paracollege or just transfer in for a one-semester Paraloop. Students
wanting to transfer out of the program can receive a “translation” of
Paracollege work into general college requirements. The Hutchins School
of Liberal Studies at Sonoma State University (California), which was
started in 1969 as a “cluster school”?’ response to pressures for change,
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serves as an alternative general-education program for lower-division
students, a formal minor in integrative studies, and an integrative B.A. major
in liberal studies. Likewise, The School of Interdisciplinary Studies at Miami
University (Ohio),?¢ known as Western College, is integrated into the larger
university in the sense that students take a substantial part of their upper-
level work outside the program itself, along with special Western College
seminars and a senior project.

Like the interdisciplinary universities, undergraduate degree programs
have also undergone changes since their founding. When the Paracollege
was founded in 1969, students were attracted to it as an experimental col-
lege that could provide a more “relevant,” “involving” education. A small
number of faculty at St. Olaf also saw the Paracollege as a vehicle for con-
structive change. The largest and most articulate group of them supported
integration in the Christian liberal arts tradition. Due in part to the demands
of the program and in part to control of assignments by regular college
departments, enrollment began declining after the first half-dozen years.
With few exceptions, Paracollege faculty were new or marginal members
of other departments assigned to the Paracollege for only a fraction of
their loads. Their professional futures lay in their own departments, creating
the problem of split loyalties experienced even by programs with resident
faculties and some control over promotion and tenure decisions. Over time
the Paracollege has been “drifting away” from its original distinctive
character towards a more traditional format, a move that was partially
responsible for halting the enrollment drain. The original general educa-
tion examinations are still on the books but are no longer required and
rarely given. In the 1980s Paracollege faculty have been putting a lot of
effort into seminars that resemble courses. Even so, the seminars still dif-
fer from conventional classes, though they now reflect what George Hel-
ling calls more of a “difference in degree” than a “difference in kind.”

In many of these programs, there is also an increasing effort to help
students balance specialization and integration. This reflects not only
“market” pressures but also the same deepened appreciation of the role
of disciplinarity reflected in the history of the interdisciplinary universities.
Students at Miami University’s Western College plan their academic work
in a “Statement of Educational Objectives” (SEO) and, upon graduation,
have a brief description of their individualized concentrations included on
their transcripts. Students enrolled in New College at the University of
Alabama develop a “depth study” of their own design within the context
of a problem-focused curriculum that includes interdisciplinary seminars
in the humanities, social sciences, and natural sciences. The “depth-study”
involves drawing up a learning contract and an area of concentration that
may or may not resemble a traditional major.2* At Mt. Ida Senior College
(Massachusetts), students blend general and specialized education by not
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only balancing the amount of hours spent in those areas but also synthesiz-
ing their experiences in senior seminars and a senior project.2¢

Ultimately it is synthesis that distinguishes “disciplinary” and
“multidisciplinary” education from “interdisciplinary” education. Synthesis
is achieved in a variety of ways, though the most common methods are
core seminars, individualized study, workshops, colloquia, projects, and
theses. In some schools special courses have been developed for the pur-
pose of synthesizing knowledge in not only interdisciplinary degree pro-
grams but also the general curriculum. The College of Liberal Arts at
Willamette University (Oregon) has offered courses such as “Integration
and Use of Knowledge,” and University of Maryland faculty developed
two upper-level integrative courses that use any appropriate subject matter
to introduce students to the epistemological bases, modes of discourse,
standards of truth, and value assumptions of academic disciplines. Facul-
ty in the University Studies/Weekend College Program at Wayne State
University devised a suite of upper-level courses on the nature of knowledge
that are taken in conjunction with either a yearlong senior seminar or senior
essay/project. One of the most intriguing institution-wide approaches is
the Tier Il Synthesis. Developed for all Ohio University (Athens) seniors,
it is the final integrative stage in a comprehensive general education pro-
gram. It stresses the development of a capacity for synthesis, defined as
bringing together two or more disciplines to yield patterns or correspond-
ing ideas. Even though many faculty believe students are not intellectually
equipped for interdisciplinary study until they have completed basic and
even intermediate studies, there is, in fact, a strong argument for synthesis
at lower levels. The Inquiry Program at the University of Massachusetts
(Ambherst) is a two-year alternative to a portion of traditional general edu-
cation requirements. It begins with an “Inquiry into Education” seminar,
continues with three “Modes of Inquiry” seminars (one each in the natural
sciences, social sciences, and humanities and arts), and ends with an “Inte-
grative Seminar.” Classwork is supported by individual tutorial sessions,
and students maintain portfolios that include contracts and documents
for each semester.

In all of these programs, one question inevitably arises: what can
students do with an interdisciplinary degree? Graduates of the Hutchins
School have gone on to advanced study in a variety of fields, including
law, theology, art, play writing, anthropology, American studies, social
work, psychology, communication, education, and library sciences. A
number of them are also teaching and working in such areas as ranching,
management, printing, film editing, and television. Although students often
worry about having a harder time getting into graduate or professional
school or a job of choice, their track record is generally quite good. In
a recent class of 48 Paracollege graduates, 25 percent went on to graduate



IDS 167

and professional school, 8 percent became teachers, and 34 percent went
into business and industry.2” Graduates of the Paracollege have also gone
on to law and medicine, the other social and helping professions, editing
and printing, teaching, research, insurance, and the Peace Corps. Of the
1980 graduating class at Western College, 30 percent entered graduate
school, 9 percent law school, 6 percent medical school, and 30 percent found
jobs in social services, business, government, and education. An additional
25 percent took temporary jobs with plans to go to school later on.2® Other
interdisciplinary degree programs report similar patterns of career and
graduate placement.

Within shorter-term programs such as core and clustered curricula,
interdisciplinarity often serves as an alternative to general education pro-
grams that merely shuffle the standard distribution requirements. Integrated
core curricula vary in length from a single first-year course to a cluster
of courses to a sequence extending across all four years of the undergraduate
experience. At Alaska Pacific University, where interdisciplinarity is re-
garded as “the cornerstone of the very philosophy of the institution,” the
four-year core is structured around the four basic environments of life:
the natural environment (for freshmen), the social environment
(sophomores), the individual environment (juniors), and the spiritual en-
vironment (seniors). At Shimer College (Illinois),?® a four-year liberal arts
college based on small classes and a “great books” curriculum modeled
on the University of Chicago, students move from “associative generaliza-
tions” at the basic level to a more rigorous study of interrelationships among
the modes and methods of inquiry in various disciplines and, ultimately,
synthesis. Each course is team-taught to facilitate an interrelated view of
the political, social, economic, artistic, scientific, and ideological aspects
of an age. At St. Joseph’s College (Indiana),*° students move from center-
ing on the self to Western, then global and cosmic civilization. Each semester
of the core curriculum evolves out of a “consensus statement” among the
faculty assigned to a part of the core, though there are five dominant themes
running through the entire ten-course sequence: self-knowledge, history,
science, cross-cultural studies, and synthesis. In the final seminar, students
are asked to move from a purely theoretical perspective to considering the
policy-making activities. Thus synthesis occurs at both the theoretical level
of principles and the practical level of values. The ultimate goal at St.
Joseph’s is a personal synthesis of what it means to be a human and a
Christian in this world.

Clustered courses have also played an important role in attempts to
combat fragmentation in community and junior college curricula,®
especially in the social sciences and humanities.’? Lacking the kind of
“house” structure available at Roskilde or the communal living experience
available at Western College, where students not only move through the
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curriculum together but can live in the same building that houses classes,
many colleges use clustered courses to provide a sense of community, an
“esprit de corps” that may be the only common experience at the under-
graduate level. Los Medanos College (California)®? offers a three-tiered
general education program featuring interdisciplinary courses focused on
social and humanistic issues. The first tier is more encyclopedic in nature,
whereas the remaining tiers focus on integrating concepts and establishing
the process of ethical decision-making.34

The same sense of commonality is also fostered in four-year colleges
and universities. At Ohio Dominican College, the freshman core in lib-
eral studies provides a common foundation spanning twenty centuries
in two semesters, taught by core faculty drawn from a variety of disci-
plines.?s The University of Southern California’s freshman-level “Them-
atic Option” in general education offers a common experience in team-
taught courses,*¢ and the Colloquium Program at Dominican College
(Califiornia) is an alternative to a traditional humanities program.’’ A
colloquium is a cluster of courses integrated through a seminar and set
of intellectual problems common to the courses, which are based on either
disciplines or historical figures. Because the readings and discussions are
shared by an entire class of students, the program generates a cross-
campus “reference base” of ideas and basic concepts. It also promotes
dialogue between faculty in different disciplines, liberally educating the
faculty by exposing them to seminal literature and significant films.*® The
same kind of common discourse has been fostered by the “great books”
curricula at St. John’s (Maryland), Shimer College, the University of Chi-
cago, and other institutions imitating the Chicago model. It can also oc-
cur within individual courses. Ault and Rutman, for instance, noted in-
creased faculty interaction when using economics as a problem-solving
tool in an undergraduate business course.3?

There are intriguing parallels between the Dominican Colloquium and
one of the most imaginative approaches to integration in general educa-
tion, the Federated Learning Communities (FLC) at the State University
of New York, Stony Brook. Existing courses are “federated” around a par-
ticular theme and then coordinated with the university’s distribution re-
quirements, allowing students who discontinue the program to retain credit.
In addition, the FLC programs are frequently coordinated with depart-
mental programs, so that students can build up credit for their majors.*°
Like the faculty at Dominican, Stony Brook faculty chose to federate already
existing courses, to build a new academic community on routine activities
rather than risking the isolation and marginalization that can plague
autonomous programs. To ensure integration, the FLCs rely on core “Pro-
gram Seminars” focused on the relationship between separate disciplines
and the central theme. The seminars are taught by special teaching profes-
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sionals who are conceived as interpreters, mediators, community builders,
role models, and a valuable source of feedback for teachers.

A number of schools imitate the Federated Learning Community
model, and a variety of similar devices have been used by other programs.
The program of Integrated Studies in the Humanities at the University of
Missouri-Kansas City clusters courses from different departments around
a common topic. In each cluster students explore how different disciplines
complement, and contrast with, each other. California Lutheran College
has also experimented with a device called the “loop sequence.” Each loop
consists of a sequence of two traditional courses and a third bridging course.
All instructors and students enrolled in the two regular courses are involved
in the bridge course. Faculty have developed several loop sequences, in-
cluding a thematic sequence on peace and justice, which includes English,
religion, and sociology, and a major sequence involving macroeconomics,
international business, and English.*'

An additional word should be said about graduate study. Inter-
disciplinarity is not a prominent part of graduate education, dominated
as it is by training for specialists. Nevertheless, interdisciplinary graduate
study is available in a variety of areas. Some of them, in fact, are quite
well known, including programs in the humanities (at Florida State Univer-
sity and Pennsylvania State University), American studies (the Universities
of Minnesota and Michigan), the history of consciousness (the University
of California, Santa Cruz), liberal studies (Georgetown University), and
in a variety of areas based on ongoing faculty research (the University of
Chicago and Columbia University). A number of universities also have
special institutes for interdisciplinary study, and instruction takes place
within professional schools and problem-focused research centers. Finally,
there are individualized interdisciplinary programs in a number of univer-
sities, though many have more of a “paper” life than an actual existence.
In general practice interdisciplinary graduate programs tend to be more
“multidisciplinary” than “interdisciplinary,” and students are usually ex-
pected to demonstrate competence in designated subjects, especially at the
Ph.D. level. There is also a tendency to rely on existing disciplinary courses
and “voluntary” programs that depend on student initiation.*?

One of the more prominent areas of interdisciplinary graduate study
has been that of liberal studies. Graduate liberal studies began over thirty
years ago with a summer program at Wesleyan University in Middletown,
Connecticut; it was designed to complement and enhance liberal arts educa-
tion for teachers. The most common means of achieving an “inter-
disciplinary” synthesis is the core seminar, and many such seminars have
been added to what were technically “multidisciplinary” programs. The
arts faculties at Texas Tech University, for example, strengthened their
masters program by adding one new course in each of the participating



170 THE STATE OF THE ART

arts and an interdisciplinary seminar on timely issues in the arts.*3 At Ari-
zona State University, the Master of Arts in the Humanities, an individu-
alized, integrated study in two or more departments, was revised in the
carly 1980s to include newly developed seminars on integrative methodol-
ogy and a course called “Cultural Synthesis.” This course, along with
two other courses on aesthetics and the Renaissance, came to constitute
the core of the newly structured Master of Arts in the Humanities.** At
The University of Texas, Dallas, faculty in the master of arts program
turned to two topic-based seminars that vary from semester to semester.
In addition to taking disciplinary courses, students are also introduced to
the methods, terminology, and purposes of several disciplines and learn
to look at topics from several disciplinary perspectives.

The program at Dallas also culminates in a capstone seminar. Originally
a thesis or project was required, but students often ended up lacking the
background to complete a thesis, a common problem in interdisciplinary
graduate programs. Thesis advisers may demand more thorough specializa-
tion than a student possesses, a project may be too superficial, or faculty
members may simply be unwilling to work on interdisciplinary projects
with students lacking traditional expertise. The capstone seminar attempts
to solve that problem by requiring students to do a lengthy research paper
on an interdisciplinary topic, using the methodologies and materials of
more than one discipline and demonstrating their interrelationship. Before
selecting their topics, students must read a number of articles on inter-
disciplinarity and attempt to synthesize the knowledge they have gained
over thirty hours of graduate course work. Echoing many of their
undergraduate counterparts, seminar organizers contend that a discussion
of interdisciplinary theory is more appropriate at the end of the program,
when students can reflect on what they have studied and the connections
among different kinds of knowledge.**

These are not unusual examples. Most graduate programs in liberal
studies rely on one or more required or “core” courses that are inter-
disciplinary in nature. At Johns Hopkins and the New School for Social
Research (New York), the core is a seminar series based on the history of
ideas. The University of Southern California uses a sequence of specifically
designed courses, the University of Maine at Orono relies on core seminars,
and Kean College (New Jersey) employs both introductory and advanced
interdisciplinary seminars. At Loyola College (Baltimore), the core is
centered on three themes, with one course required in each theme; and
at Boston’s Metropolitan College, the core consists of six required inter-
disciplinary seminars exploring the humanities and the natural and social
sciences. At Johns Hopkins and the New School for Social Research, the
core is a set of seminars on the history of ideas. The Master of Arts in
Liberal Studies at Georgetown University relies on all three integrative
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devices: theme-based courses, a culminating essay, and a culminating
seminar.

In several additional cases, the basis for interdisciplinary study at the
graduate level has been ongoing faculty research. The University of Chicago,
an institution long devoted to fostering interdisciplinary discourse,*¢ began
offering graduate research workshops in the 1980s. Of varying organiza-
tion and requirements, these workshops are offered by small groups of facul-
ty from one or more related disciplines. They enable faculty to share their
interests with both students and other faculty.4” During the 1985-86
academic year, workshops were offered in areas ranging from area, religious,
and cultural studies, to issues in education, literature, social history, and
the sciences. Like the University of Chicago, Columbia University has
also had a long-standing institutional commitment to interdisciplinarity.
Through a rich series of programs, it has fostered general and inter-
disciplinary education at the graduate and professional levels. These pro-
grams are not simply preliminary steps towards monodisciplinary com-
petence but substantial, problem-focused investigations of value questions
and human options implicit in various fields, with historical and cross-
cultural reflections on contemporary problems. In this respect they offer
liberal education for faculty and students alike. They have included, in the
past, seminars on professional issues, programs, and conferences in a variety
of academic areas, plus seminars on the role of the humanities. The Co-
lumbia program is a good model for other universities, since it does not
require fundamental changes in the organizational structure of the institu-
tion and has worked well within existing structures.4®

The Interdisciplinary Graduate Program in the Humanities at Penn
State (IGPH) provides an additional example of faculty development in
conjunction with an academic program. The IGPH evolved in 1970 when
a group of faculty were exploring the possibilities for interdisciplinary dis-
course in the humanities and social sciences.*? Their goal was not to create
a new field but to help students and scholars become “better disciplin-
arians.”’? Thus, interdisciplinarity at IGPH, as at Roskilde, is not pursued
as an end in itself but as a means of facilitating problem-oriented research
and discourse. This program has also changed since its origin. Since the
early eighties, the emphasis has shifted from courses to interdisciplinary
seminars for faculty and graduate students, focused on the humanities and
social sciences. Each year three to five seminars are offered, and in 1988
there were thirty students engaged in interdisciplinary research.®!

In a 1979 evaluation of the IGPH program, Flexner and Hauser drew
several conclusions that can be extended to other programs. Although there
were few interdisciplinary courses at the graduate level prior to the incep-
tion of IGPH, by 1979 there were fifty new courses, and a number of them
have been incorporated into permanent university offerings. Prior to IGPH,
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only one department required a minor of its Ph.D. candidates. Now, how-
ever, there are strong minor requirements in a majority of departments in
the college. There is also evidence that interdisciplinary discourse at the
university, once confined primarily to the undergraduate level, has ex-
panded. Prior to the inception of the program, people interested in graduate-
level “transdisciplinary discourse” tended to gravitate to programs such as
American Studies, Latin American Studies, or Medieval Studies. At the
urging of IGPH, some of these undergraduate options began petitioning
for graduate status. There has also been a visible increase in the number
of students requesting special committees to serve as ad hoc departments
for guiding their graduate work. Ultimately one of the most important
results of the program has been a change in the way that students are ex-
posed to subjects in regular programs, as IGPH courses have been inter-
nalized into those departments. These kinds of changes, even when they
do not result in a major restructuring of departments at a given university,
do have a genuine impact on the nature of interdisciplinary discourse at
the university.

Interdisciplinary Concentrations

It is possible to pursue interdisciplinary concentrations or majors in
a wide variety of fields, including cybernetic systems, human services, in-
ternational studies, communications, psychobiology, humanities, urban
studies, multicultural education, regional and ethnic studies, border studies,
environmental studies, human ecology, human development, and a varie-
ty of career and professional interests. There is no sharp dividing line be-
tween liberal education and interdisciplinary concentrations because the
interdisciplinary approach is often a way of making training more “liberal”
in both scope and substance. Before looking closely at several individual
programs, it would be useful to take a brief look at three typical areas:
women’s studies, American studies, and science, technology, and society.

In all three cases, there is no single definition of interdisciplinarity or
single format. Concentrations may be housed under an umbrella organiza-
tion, stand as independent units, or operate as minor or major programs
of study within a single department or group of departments. Also, like
the lower-level curricula of many interdisciplinary degree programs, inter-
disciplinary concentrations often serve a variety of purposes. The Univer-
sity of Alabama’s program in women’s studies, for instance, may be used
for electives, partial fulfillment of humanities requirements, an under-
graduate minor or major, an undergraduate concentration with a major
in American studies, an undergraduate depth study, or as credit for con-
tinuing education units. Interdisciplinary concentrations also introduce
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students to different departments and may utilize several kinds of courses.
At the University of Oklahoma, introductory courses in women’s studies
constitute a “sample”; other courses in the program formally bridge two
disciplines (such as psychology and sociology of the family), and the senior
seminar is an overtly integrative experience. In most programs definitions
of interdisciplinarity are intrinsically linked with feminist philosophy. Hence
they often incorporate a critique of the disciplines for their exclusion of
women, and their claims of universality. The program at West Virginia
University reflects a widely held belief that women’s studies is inter-
disciplinary because feminist scholarship demands a careful revision of
received knowledge in every discipline.

There are also similarities and differences in American studies pro-
grams. At Bowling Green State University (Ohio), the American studies
major is a college and department-wide program. At Brandeis University
(Massachusetts), it is a department that functions as an integrative catalyst,
drawing on data from more than one discipline and approaching broad
questions about periods, regions, themes, or institutions. At California State
University at Fullerton, the Department of American Studies is housed
within the School of Humanities and Social Sciences. In addition to teaching
American studies, the faculty also teach general education. Programs at
the University of lowa, the University of Michigan, and the University of
California, Davis are based on the interdisciplinary study of culture. The
program at lowa State University originally emphasized history, literature,
art, and ideas, but, like American studies itself, the program has moved
towards social science, popular culture, and attention to ethnic, regional,
and other subcultures. Although some of these programs borrow faculty
from other departments, well-established programs have their own core
faculty and a full roster of degrees.

One of the growing areas is that of science, technology, and society.
Here too programs serve a variety of goals: providing general education,
extending liberal education into the realm of science, and offering a new
interdisciplinary field centered on values and problem solving. The faculty
at Worcester Polytechnic Institute (Massachusetts) revised their traditional
curriculum to demonstrate, in part, that science education is a critical part
of liberal education. The Science, Technology, and Society Program at Clark
University (Massachusetts), which offers degrees in environmental affairs
as well as technology assessment and risk analysis, is oriented towards
problem-solving and aligned with ongoing research. At Northwestern
University (Illinois), the Integrated Science Program is an undergraduate
degree program that stresses principles common to the natural sciences and
mathematics. Penn State’s Science, Technology, and Society Program is
an integrative general education minor that arose in response to student
protests against the social irrelevance of higher education and the faculty’s
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determination to achieve a unified worldview. Stanford University's Values,
Technology, and Society Program provides an undergraduate major and
an A.B. or B.S with honors. It combines scientific and technical studies
with the study of cultural and social context while serving as a forum for
interdisciplinary exchange among faculty.

A variety of other courses also center on science-related issues and
topics. They include more specialized courses, such as a course on the fron-
tiers between theoretical physics and biology (developed in 1974 in the
physics department at the University of Toronto),’2 and “Physics, History,
and Society,” a course centered on the implicit assumptions underlying
history and physics (developed at Iowa State University).5? There are also
broader programs, including Portland State University’s (Oregon) six-term
“Science and Humanities” sequence on interrelationships over six historical
periods and, perhaps the best known program, the NEH-supported NEXA
Science-Humanities convergence at San Francisco State University. In the
early 1970s, a small curriculum of interdisciplinary courses was designed
to focus on three figures: Newton, Darwin, and Einstein. Eventually the
curriculum was expanded to include courses that combined the history of
ideas and the history of science. An alternative to conventional general
education courses, the NEXA program emphasizes both the distinctiveness
and interrelationships of disciplines across the natural and social sciences
as well as arts and humanities. The program also gave birth to a faculty
seminar and a series of public events that appeared under the generic title
of the California Symposium on Science and Human Values.5*

A number of additional degree programs illustrate in greater detail
the actual structure of interdisciplinary concentrations: the Program in
Social Ecology at the University of California, Irvine, the Human Develop-
ment and Social Relations Program at Earlham College (Indiana), the
Department of Human Development at California State University at
Hayward, the Honors Mathematical Models in the Social Sciences Pro-
gram at Northwestern University (Illinois), and the TEMA Ph.D. program
at the University of Linkoping (Sweden).

The Program in Social Ecology at the University of California, Irvine,
started in 1970, offers integrative study of a wide range of recurring social
and environmental problems.’’ The program is based on social ecology,
a growing multidisciplinary field centered on the concept of the human
being as a biological organism in a cultural-physical environment. The facul-
ty at Irvine emphasize direct interaction between the intellectual life of
the university and recurring problems of social and physical environments.
They make use of community lecturers, and a number of them are involved
in interventions aimed at improving the way individuals, institutions, and
communities function. As a result, field study is an important part of the
upper-division requirements. “It is axiomatic in the Program,” Arnold
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Binder explains, “that learning must be applicable to the community
and the community must serve as an auxiliary source of educational
enrichment.”s¢

The undergraduate curriculum is organized around four components:
a principles and methods cluster and three problem-based subareas focused
on environmental analysis, criminal justice, and social behavior. At the
graduate level, the emphasis is on theory and research that hold implica-
tions for policy and social action. The approach is primarily empirical,
and, similar to the TEMA Ph.D. program at Linkoping, collaborative
research with faculty members is an important aspect of the program.
Students in the undergraduate program do not major in a particular
subarea; rather, they develop a degree of competence in each of them. An
applied ecology major, for example, receives the same basic science train-
ing that a biological science major does and then uses that training in en-
vironmentally based courses within the Social Ecology Program. During
the final year, students can specialize in areas of their choice. “Specializa-
tion” tracks are a recent innovation, comparable to changes made in the
social science institute at the University of Tromso. The specialization tracks
give students more recognizable backgrounds for graduate school and
employment by combining courses in ways that fit more traditional labels.
Similar to Western College, the area of specialization is also noted on a
student’s transcript. Students may choose from psychology and social be-
havior; criminology, criminal justice, and legal studies; and environmen-
tal health and planning. Even with specialization tracks, however, there
is still an ecological, problem-based orientation to a large problem-focused
field.

Like the program at Irvine, the Human Development and Social Rela-
tions Program (HDSR) at Earlham uses field study and discussions of the
relationship between theory and application.’” In the HDSR inter-
disciplinary study, human values, career choice, and career preparation are
intrinsically linked, and “interdisciplinary” study means not only integrating
more than one disciplinary perspective but also raising value questions and
epistemological issues.’® Faculty from sociology/anthropology, psychology,
philosophy, and education cooperate in offering the program as individuals
and as teams. The heart of the program is a core sequence that begins with
a two-term sequence in psychology and social anthropology. This sequence
introduces students to the idea of an academic department, major theoreti-
cal paradigms, methodological strategies, and bodies of empirical data in
disciplines related to particular problem areas. Students also take work-
shops to help build personal skills and consider ideal models of human
development and sociocultural systems in preparation for examining the
actual state of persons and systems.

In the upper-class major, students take at least two advanced seminars
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in either psychology or sociology/anthropology in order to deepen their
understanding of a discipline or content area and to align their choices
with individual interests, career goals, or plans for graduate study. Although
ethical and value questions are discussed throughout the curriculum, they
constitute the central focus of a team-taught course called “Social Science
and Human Values,” where students can relate classroom and field ex-
periences to future career problems and issues.’® The program culminates
in a senior seminar that also provides an integrative opportunity to bridge
academic study and career objectives. After completing core courses,
students take a term of supervised field study in Earlham’s off-campus
programs (such as the Philadelphia Urban Studies Program or the SICE
Japan Program) or in a variety of other settings in the community. Though
field studies are tailored to individual interests, they also emphasize human
development, institutional structures, and cultural forces. Other schools
have also taken integrative approaches to field experience. The Inter-
disciplinary Studies Program at Bennett College (North Carolina), for ex-
ample, uses not only fieldwork and externships in the local community
but also group work, simulations, projects, and a unique workshop,
“Synergistic Strategies,” emphasizing intellectual skills and interrelations
in both contemporary and historical knowledge.

Bridging theory and practice is also a major concern in the Depart-
ment of Human Development at California State University, Hayward. The
program, designed and implemented in 1970, brings a diversity of disci-
plinary perspectives to the study of human development through con-
centration on questions of personality, social organization, and episte-
mology.%? Interdisciplinarity is conceived primarily as an educational tool
for studying human development. Through the juxtaposition of conflict-
ing materials — for example, behavioral/phenomenological approaches —
students break down their naive vision of the whole into contradictory
components seen from different disciplines. Then they begin restructuring
their own epistemologies with the help of fellow students and faculty.s!

Although the program is complex, it has five essential components:
(1) an initial meeting, where students identify their educational needs and
possibilities of meeting them within the program; (2) lower-division courses,
which prepare students for a core sequence and specialty area; (3) junior-
level core, which consists of a series of twelve complementary and con-
trasting modular courses representing different approaches to human
development; (4) faculty-monitored small-group meetings, where students
evaluate their participation and the program as a whole, supported by facui-
ty symposia, which help them clarify relevant issues from different perspec-
tives; and (5) a senior thesis and senior project, including a seminar for
the study of self-development and group projects for small groups of
students working on an issue of human development. One of the most
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intensive components of the program is at step 4, the double course se-
quence taken with, or sometimes after, the modular series. Each small group
identifies the developmental objectives of its members and then supplements
group work with symposia centered on case studies. The groups generally
move from a more-structured toward a less-structured method, crossing
academic, professional, personal, and intellectual lines.

The Honors Mathematical Models in the Social Sciences Program at
Northwestern University is quite different from the three previous examples.
The program, a unique interdisciplinary concentration developed in the
1970s under a grant from the National Science Foundation, addresses a
clear need for mathematical, statistical, and computer skills in the social
sciences. It is limited to a small number of students who have high
mathematical aptitude and a strong interest in social problems and issues.
Students can earn a double major by completing the Mathematical Models
Program and a departmental major in one of the social science disciplines.
During their first two years, students take coordinated sequences of courses
in the social sciences and mathematics. The social science core emphasizes
individual and group behavior, social structures and processes, and policy
analysis. This study is related to the mathematics sequence as students en-
counter methods of optimization, stochastics, decision theory, game theory,
dynamics, and statistics. Integration is promoted by both the alignment
of courses and an empirical-theoretical orientation that stresses the
historical context in which various models and methods have developed.
Faculty believe the “symbiotic dependence” generated by simultaneous
teaching of the social sciences and mathematics offers a unique approach
to teaching mathematics. In senior seminar students may conduct research
and write a paper on either a discipline-oriented or an interdisciplinary
topic. In doing so they can take advantage of campus centers for urban
affairs, transportation, mathematical studies in economics and manage-
ment science, and statistics and probability. They are also encouraged to
use their 10-12 elective courses to round out their education in the liberal
arts tradition. Finally, there is also a biweekly noncredit colloquium for
students, faculty, and visitors interested in the exchange of ideas on major
topics in the social sciences.

Once again the question of what students can do with their degrees
arises. Graduates of Northwestern’s program in mathematics and the social
sciences find their preparation useful for graduate study in social and
managerial sciences as well as private- and public-sector careers requiring
both quantitative skills and a social science background that equips them
to deal with modeling, planning, and policy analysis of economic, social,
demographic, and political issues. The combination of analytic and social
science training also makes them strong candidates for legal and manage-
ment studies. Graduates of the program at Hayward have gone on to a
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variety of fields, including health, education, and welfare, in addition to
personnel work, business, and research.

There is a strong orientation towards service among graduates of
Earlham’s Human Development and Social Relations Program, exempli-
fying the school’s Quaker roots. Graduates are working in not only the
traditional helping professions, such as counseling and social work, but
also community relations, early childhood education, industrial person-
nel work, medicine and health services, the ministry, and international agen-
cies. Some of them have also gone into the fields of television and business
management. At Irvine the undergraduate program in social ecology is
aimed at three kinds of students: those going into various governmental
agencies and industrial departments; those going on to professional spe-
cialization (administration, law, public health, social welfare, psychology,
sociology, criminology, and urban planning) or graduate study (e.g., psy-
chology, sociology, and biology); and those wanting to become more ef-
fective and knowledgeable citizens, regardless of their major and ultimate
career objectives. Some graduates have found their study useful for careers
in management and personnel, and it also provides a good background
for students seeking jobs in planning departments, mental health settings,
educational institutions, and a variety of community and governmental
agencies. Holders of the master’s degree have assumed positions in govern-
mental and private agencies, as well as areas of planning, mental health
and welfare, and probation and parole. Holders of the Ph.D. have gone
into teaching and research, as well as private and governmental agencies
appropriate to their training.

The University of Linkoping’s Tema Ph.D. program, proposed in the
late 1970s, is the result of a new organization of research®? based on broad
problem areas.® The program derives its name from the Swedish word for
theme (Tema), and is based on work in four themes: (1) technology and
social change, (2) water in environment and society, (3) health and society,
and (4) communication. Students complete coursework designed, in part,
to provide common knowledge relevant to a particular theme. By using
two levels of generality —the four main themes and related subthemes or
research programs — it has been possible to implement both long-term and
short-term planning of research appropriate to each of the current four
themes.

Although the program has its problems, among them its relative youth,
it has produced some important lessons echoed in the experience of graduate
liberal studies. The overall goal at Tema is to balance competence and in-
tegration. Being competent in a theme means being able to surmount nar-
row boundaries in an attempt to achieve integrative theories and explana-
tions.5* Yet, at the same time, there is strong commitment to assuming a
disciplinary “burden of comprehension.” Interdisciplinarity at Tema is
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manifested in the choice of problems. It is not practiced for its own sake
but represents “solely the general ambition to achieve systematic and fun-
damental scientific co-operation.”¢%

When asked what specific interdisciplinary methodologies have evolved
at Linkoping, most faculty replied that such methodologies are still evolv-
ing, though statistical methodology and advanced decision theoretic models
play an important integrative role, and there are theoretical and method-
ological explorations of theme work. Students who were surveyed seemed
to stick close to an individual adviser in a particular discipline and, in the
words of recent evaluators of the program, do not seem to be “budding
polymaths.” Still, particularly in the Technology and Change Tema, there
is a feeling that students should strive to become exemplars of “a new in-
terdisciplinary breed,” a goal that can best be accomplished, faculty felt,
by dealing intelligently with broad problems while fulfilling minimum
standards in disciplines represented in student theses. There is no govern-
ing interdisciplinary theory, and staff do not feel it necessary to go through
the “transdisciplinary” phase and form new disciplines. Interdisciplinarity
seems to have been achieved in a number of projects and seminars of the
Communication Tema, though, in the other three themes, it was still con-
sidered an “emergent possibility” in the early 1980s. People were generally
more comfortable characterizing themselves as “multidisciplinary.”¢¢

NaVaVs

There is both pessimism and optimism about interdisciplinary educa-
tion in the late 1980s. The flexibility and economic largess that sped in-
novation in the 1960s and 1970s have now faded. Moreover, then as now,
interdisciplinary programs have been limited in three major ways: by the
lack of a long-standing tradition for interdisciplinary education, by the
power of disciplinary and departmental boundaries, and by the influence
of conditions outside the university.s” Reflecting on the OECD’s 1984 in-
ternational assessment of interdisciplinarity, Stanley Bailis found a “dis-
quieting” tone to the institutional track record of IDS. The evidence is
widespread: the dismantling of one of the Australian experiments, the pull
of disciplinary career patterns, modifications along departmental and sub-
ject lines, and the gradual reduction of institutional commitments to in-
terdisciplinarity. The experiments of the 1960s and early 1970s have not
supplanted the disciplines, and their “instrumental” orientation has directed
attention from the broader “synoptic” concerns of interdisciplinary work.s8

At the same time, in compiling a 1986 directory of undergraduate in-
terdisciplinary programs in the United States, William H. Newell found
evidence of a widely touted renaissance of IDS. Newell found that
undergraduate interdisciplinary programs are not only numerous but span
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all four years of the curriculum and forty-nine of the fifty states. While
good programs do exist at prestigious institutions such as Brown, Kenyon,
M.IT,, Stanford, and Vassar, most of the programs today are in state univer-
sities and community colleges. Moreover, the majority of the 235 programs
included in Newell’s directory are of relatively recent vintage, and they are
dominated by general education reform, followed by humanities and honors
programs. Consequently, the interdisciplinary renaissance in the United
States is linked strongly with the desire to revitalize the core of the liberal
arts. Newell also found an independently rooted though equally strong rep-
resentation in women’s studies programs.

The chronological trends are particularly revealing. Over 80 percent
of the interdisciplinary general education programs included in the direc-
tory were started after 1971, and the pace is accelerating. Interdisciplinary
programs in the humanities and fine arts tend to spread out more evenly
across the decades, reaching back to the 1950s and even earlier. Inter-
disciplinary honors have survived in comparable numbers from the 1960s
and 1970s, though the pace has tripled in the 1980s. In all three areas—
general education, humanities, and honors —the programs are spread across
all levels of institutions, though church-related schools are more likely to
start humanities programs than other types of interdisciplinary programs.
In general, interdisciplinary undergraduate programs started before the
1960s have survived to the late 1980s primarily in larger institutions, par-
ticularly those with national draw and many graduate students. Programs
started in the 1960s and early 1970s have been most likely to survive in
state institutions. Programs started in the 1980s tend to come dispropor-
tionately from small, private institutions though not, as a general rule, from
the most prestigious schools. Based on his findings, Newell concluded that
IDS today tends to be more “renovative rather than radical,” fostering not
only coherence but also excellence in the form of higher-order intellectual
skills of synthesis or integration.®® Newell’s findings parallel the observed
pattern of revisions in interdisciplinary programs that are more than one
decade old.

Reflecting on the experience of telic institutions, Martin Trow drew
several relevant lessons. “Telic” institutions and programs have had a cer-
tain life cycle. Motivated by their commitment to a distinctive mission, their
founding faculty were charged with the zeal of a “secular religion.” Re-
sources were often abundant, recruitment of staff and students selective,
and problems handled communally. However, as time passed, so did the
“euphoria of creation.” Work became “increasingly exhausting” and “de-
creasingly exhilerating.” Routines came to be viewed with hostility and,
by the third and fourth years, the loss of extra resources, structural dif-
ficulties, internal conflicts, and pressure to move from ad hoc status to
permanent budget lines were causing serious problems, tantamount to a



IDS 181

“loss of Eden.” The start-up years came to be viewed as the Golden Age
in the mythology of such institutions. Trow concluded that programs of
interdisciplinary study can be critics of the disciplines, because disciplines
may not always be the best way of organizing study. However, they should
not be their enemies. Many programs that abused their hosts, while claim-
ing unique and almost “ethereal virtues,” have failed.”® Reflecting on the
Australian experience, Don Anderson concluded that it is important to
pay careful attention to individual career development patterns and to make
sure programs are not in direct competition for funds with traditional
departments. Anderson also found that projects can be sustained more
readily when they are focused on concrete objectives, rather than general
idealized mission statements.

Every interdisciplinary course, like every problem-focused research proj-
ect and every attempt to deliver interdisciplinary care, begins anew, because
each attempt at synthesis involves the specific characteristics and techniques
of the fields being examined.” Nevertheless, in the last two decades, a rich
and sizeable body of knowledge on how to teach and administer inter-
disciplinary programs has emerged. There are resources for every stage of
IDS, from writing proposals, to designing, delivering, and evaluating pro-
grams. This information applies to not only new programs but also the
modification of existing ones.”? Unfortunately, that knowledge is woefully
underused. The challenge in the remaining decade of the twentieth cen-
tury is to make more systematic and productive use of the abundant re-
sources that have emerged in the last two decades.



Conclusion:
The Integrative Core

A way of seeing is also a way of not seeing.
—Kenneth Burke

WHAT may be said, in a way of conclusion, about a concept that is so
vast, so complex, and so various? There are two final questions to address.
What are the characteristics of an interdisciplinary individual? And, what
is the nature of the interdisciplinary process?

The Interdisciplinary Individual

Research on career patterns supports the widely held belief that senior
faculty are the most likely and perhaps the best suited for interdisciplinary
activities. They are the ones who can risk time out of the disciplinary
mainstream, and they are the ones who often need new challenges.! With
increasing numbers of over-tenured departments searching for career-
development alternatives, this argument -has even greater appeal today.?
It is certainly true that many senior faculty have experienced the same
“resurgence of energy” Patricia Spacks reported from a National
Humanities Institute designed to stimulate integrative teaching and
research.? Senior people, however, are not always the most likely or
necessarily the best participants, despite the continuing lack of incentives
and rewards for junior faculty. The University of Utah’s integrative Liberal
Education program originated in a belief that the broad experience and
perspective of its senior faculty would make them the mainstay of the cur-
riculum. Yet, in actuality, the courses are dominated by younger scholars
who value the creative possibilities.* Even so, they are not alone. Faculty
tend to come from all parts of the academic life cycle: as young assistant
professors, associate professors, and full professors. Some of them even
come to the program more than once.’

Certain character traits have also been associated with interdisciplinary
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individuals, among them reliability, flexibility, patience, resilience, sensitivity
to others, risk-taking, a thick skin, and a preference for diversity and new so-
cial roles. The tendency to follow problems across disciplinary boundaries
is, in fact, seen as a normal characteristic of highly active researchers,®
though Mario Bunge distinguishes “adventurers” from “adventurous scien-
tific minds.”” The ideal person for interdisciplinary work, Forrest Armstrong
suggested, would probably be someone with a high degree of ego strength,
a tolerance for ambiguity, considerable initiative and assertiveness, a broad
education, and a sense of dissatisfaction with monodisciplinary constraints.?

Some scholars have linked these traits with specific behavioral types.
Given the “ill-defined” nature of so many interdisciplinary problems, Ir-
vin White suggested people who tend toward Taylor’s category of divergent
thinkers are probably more likely to find interdisciplinary research enjoyable
than convergent thinkers.® Correspondingly, Margaret Mead suggested
“analogic” thinkers may be more successful at handling integrative tasks
than “digital” thinkers, who may be too narrow to deal with cross-cutting
issues.!® Swora and Morrison, in turn, believe the best-suited faculty are
“academic intellectuals,” the term Jencks and Reisman used for people in-
terested in questions of personal and societal importance. Accountable to
a wider audience, academic intellectuals may have experience with con-
cepts and problems outside academe.!

Certain abilities have also been associated with interdisciplinary in-
dividuals: not only the general capacity to look at things from different
perspectives but also the skills of differentiating, comparing, contrasting,
relating, clarifying, reconciling, and synthesizing. Since interdisciplinarians
are often put in new situations, they must also know how to learn. They
need to know what information to ask for and how to acquire a working
knowledge of the language, concepts, information, and analytical skills
pertinent to a given problem, process, or phenomenon. We would know
more about how individuals use these skills if there were more accounts
of how interdisciplinarians actually work. Unfortunately there are very few
accounts, and there is only one publication that deals directly with the issue
of measuring individual participation on interdisciplinary teams.'> There
are three approaches that may be taken. The first is to consult the few ex-
plicit “interdisciplinary autobiographies” that do exist. The second is to
look at autobiographies and biographies in general, including the Alfred
P. Sloan Foundation series, which brought to light the working lives of
such individuals as Freeman Dyson (Disturbing the Universe), Lewis
Thomas (The Youngest Science: Notes of a Medicine Watcher), Salvador
Luria (4 Slot Machine, A Broken Test Tube), Peter Medawar (Advice to
a Young Scientist), Hendrick Casimir (Haphazard Reality: Half a Century
of Science), and Jerome Bruner (/n Search of Mind: Essays in
Autobiography)!® The third way is to glean insights from the actual work
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of interdisciplinarians, even though such work is rarely self-reflective of
methodology.

Though it is a rather slim genre, the interdisciplinary autobiographies
and biographies that have been published demonstrate the value of com-
piling and studying narratives of actual interdisciplinary work. They temper
abstract theory in the forge of experience, as the complex actuality of do-
ing interdisciplinary work is brought in alongside theory. Neither is suffi-
cient by itself. Thomas Murray drew this conclusion in considering his own
interdisciplinary nature. His awareness of the importance of interdisciplinary
work began with a social psychology experiment he conducted in graduate
school, an experience that showed him there were moral and ethical dimen-
sions that were largely ignored in the design of the experiment itself. Later,
in his doctoral dissertation, he turned to the problem of how people at-
tribute responsibility, an investigation that led him into semantics, moral
philosophy, and jurisprudence. Eventually he worked in two interdisciplin-
ary institutes, and is now concerned about the problem of seriously ill new-
borns, a medical problem that is surrounded by a host of social, legal,
and moral issues. In order to deal with the ethical issues involved in the
care of newborns, he and others have reached beyond the boundaries of
moral philosophy into the fields of economics, sociology, and health policy.
Reflecting on his own experience, Murray emphasized the overriding im-
portance of reading and working with others4

The same lesson became clear to Dorothy Swaine Thomas. Thomas,
whose interests spanned sociology, economics, and anthropology, studied
at Barnard College in the early 1920s, when sociology was an insignificant
appendage to the economics department. She was able to study economics,
sociology, and statistics, and was also intrigued by the empiricism of an-
thropology as taught by Franz Boas. As a result, her first published works
drew on history of science, cultural anthropology, economics, sociology,
and statistics. After a period of study at the London School of Economics
and the completion of a Ph.D. on social aspects of English business cycles,
Thomas then spent a strictly disciplinary year as a statistical assistant at
the Federal Reserve Bank of New York. This was followed by collaborative
research with William Thomas, work that culminated in 1928 with the
publication of The Child in America. Using the situational approach, they
incorporated firsthand examination and systematic critiques of practical
behavioral programs with existing psychiatric, psychological, physiological,
and sociological knowledge. Next Thomas turned to populational studies
in Sweden, where she found a setting conducive to integrative analysis of
the relationships between economic development and sociodemographic
change. Later, after her work in Sweden, she turned to a study of Japanese
American evacuation and resettlement. By the time Thomas joined the
University of Pennsylvania in 1948, associating for the first time with a
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department of sociology, she had become so thoroughly conditioned to
interdisciplinary research that she found herself involved in two new proj-
ects: one on technological change and social adjustment, the other on the
shifts and redistribution of population and economic resources. Reflect-
ing on her career, Thomas realized the importance of learning from, and
working with, particular kinds of individuals. She had also found it un-
profitable to make arbitrary separations: to separate economics from the
strictly behavioral disciplines relevant to the problems that interested her,
or to neglect the realities of economic structure, differentials, and develop-
ment. In addition, she had found it profitable to take occasional and some-
times lengthy “‘disciplinary’ leaves of absence” in order to fill in gaps in
her training and technique.'

The collaboration between Karl Llewellyn and E. Adamson Hoebel
is a noteworthy demonstration of two quite fundamental lessons in the
Thomas and Murray autobiographies: working with particular kinds of
people and being open to other possible explanations. Their relationship
began in 1933 and continued intermittently until Liewellyn’s death in 1962.
Llewellyn was one of Hobel’s advisers in early studies of law-ways of the
Comanches and Shoshones. Later they worked together on a well-known
study of the Cheyennes and, in 1943, began a joint investigation of the
law-ways of some of the Keresan Puebloes of New Mexico. While he was
a postgraduate student at Columbia, Hoebel encountered skepticism about
his plan to study the law of the Plains Indians. Skeptics argued those
societies lacked anything resembling law “properly so called.” Franz Boas
suggested Hoebel contact Karl Llewellyn at Columbia Law School. Known
primarily as a commerical lawyer, Llewellyn had no training in an-
thropology. However, he had been influenced by Sumner and Keller while
he was an undergraduate and, while he was at Yale Law School, by Arthur
Corbin, who, like Sumner, emphasized the influence of folkways and mores
and the cultural dependence of law. After graduating from Yale in 1918,
Llewellyn continued to read generally in anthropology and sociology.

Llewellyn suggested Hoebel sidestep the question of whether or not
the Comanches have “law” by focusing on the institutions and techniques
for settling disputes. Thus Hoebel came to focus on how actual disputes
were settled rather than considering what the rules were or were not said
to be. Under Llewellyn’s supervision, he pursued these interests in his doc-
toral thesis on the law-ways of the Comanche. Generalizing about how “the
lawyer” or “the anthropologist” would behave in a collaborative situation
is dangerous in this or any other case, since there is no single model of
either disciplinarian. In examining this particular collaboration, William
Twining concluded that comnpatible personalities, common interests, and
a common vocabulary were essential for successful interdisciplinary work.
Both men were interested in jurisprudential questions, and both favored
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the closer integration of the social sciences. They also had a common in-
terest in the dynamics and functioning of institutions focused on human
behavior. Moreover, they were temperamentally well suited to each other
and mutually appreciative of the beauty of Cheyenne culture.

At the same time, there was a productive complimentarity to their rela-
tionship. Llewellyn excelled at devising new approaches more than apply-
ing them systematically, whereas Hoebel was an excellent field-worker. It
was, Twining explained, “a meeting of realistic jurisprudence and func-
tional anthropology.” Llewellyn’s “legal realism” was more in harmony with
the intellectual traditions of social anthropology than a narrower legal con-
cern for rules. He revolted against the narrow, rule-oriented tradition, and
was also a highly imaginative and intuitive person, in fact a prolific writer
of lyric verse. At the same time, he identified with practitioners of law
and was concerned with contemporary problems of law in the United States.
Llewellyn was, in an important sense, more of an anthropologist than a
lawyer, though his approach to the Pueblos was more “lawyerlike” than
his approach to the Cheyennes.'t

Conducting analyses of actual interdisciplinary work, as Twining’s study
of the Llewellyn/Hoebel collaboration demonstrates, is a potentially fruitful
endeavor. Yet it is also a complex task. Putting them into any kind of ad hoc
typology is highly problematic, given their varied nature and the sheer length
of any list of candidates!” Many names have been proposed, from Plato,
Dante, da Vinci, Petrarch, Kant, Hegel, and Freud to Hannah Arendt, Rob-
ert Brady, Harrison Brown, Sebastian de Grazia, Erich Kahler, Ferdinand
Lundberg, Richard L. Maier, Jose Ferrater Mora, W. Warren Wagar, lan
Watt, Marjorie Hope Nicholson, Kenneth Burke, Norman O. Brown, Ken-
neth Boulding, Robert Darnton, Hayden White, Douglas Hofstadter, and
Fernand Braudel. Nevertheless, the Philosophy Network of the Association
for Integrative Studies once undertook the study of selected works and, in
the process, gained greater insight into the integrative scholarship of several
individuals, notably Edward Said (Orientalism), Robert Bellah and his co-
authors (Habits of the Heart), James Weaver and Kenneth Jameson (Eco-
nomic Development: Competing Paradigms), Ernst Pawel (The Nightmare
of Reason: A Life of Franz Kafka), and James Boyd White (Heracles’ Bow:
Essays in the Rhetoric and Poetics of the Law).

What do these individuals have in common? They all fit Winthrop’s
description of the “broad-gauge scholar.” They are interested in problems
of wide latitude and complexity. Interdisciplinary “collators,” Henry Win-
throp suggests, are likely to be especially gifted in exercising the
hermeneutical function, the ability to use interpretation in addressing prob-
lems, processes, and phenomena. Winthrop believes many social problems
lead inevitably to methods of “intellectual correlation” because they do
not lend themselves to neat experimental designs: they include “meaningful-
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causal analysis,” the methods of philosophical anthropologists, methods
of phenomenological analysis, and the broad, synthetic approaches dis-
cussed by Oliver Resier'® and exemplified by Chardin.’® The common ob-
jective is to “screen all the disciplines and winnow out” synoptic considera-
tions germane to an over-all viewpoint. This process will frequently be
carried out with specialists, even though the generalists’ questions will ex-
tend across social, spiritual, and intellectual implications.2¢

Not unexpectedly, broad-gauge works may provoke considerable reac-
tion because they are plural in nature. Robert Darnton’s book The Great Cat
Massacre grew out of an introductory course on the history of mentalites
which became, in turn, a seminar on history and anthropology. It is an inves-
tigation of ways of thinking of eighteenth-century France, a work of what
is called ethnographic history. Michael Messmer has described the work of
Hayden White, Raymond Williams, and Edward Said as “exemplary in-
stances of boundary-violating critiques of conventional knowledge.” White’s
Metahistory: The Historical Imagination in Nineteenth-Century Europe?'
has been called “an embodiment of a radically interdisciplinary method.”22
In examining the rhetorical strategies, linguistic protocols, and grammatical
deep structures of historical discourse, White has called into question not
only the separation of history and philosophy of history but also history and
literature. He has drawn upon the techniques of history and the work of
literary critics such as Kenneth Burke, Northrop Frye, and the French struc-
turalists. Some critics thought the book dangerous, “brilliant but unsound,”
with gestures toward the “currently conventional.” A large part of their ap-
prehension came from not knowing how to classify such works. The work
of Raymond Williams, to cite another example, has been variously classified
as cultural history, historical semantics, history of ideas, social criticism,
literary history, and sociology. In The Country and the City, Williams ex-
amined the structures of feeling in the English past through a reading of
English literature, grounding the study in the persistence of and changes in
older forms of social life. Williams has drawn upon not only the literary
critics’ tools but also the nuances of social change.??

These works share a common objective, that of opening up new and
wider perspectives. To the extent they have done this, they have reinvigorated
a number of fields. Fernand Braudel has uncovered a number of what he
termed “parahistoric languages” —demography, goods, costumes, lodging,
technology, money — usually kept separate from each other and develop-
ing in the margins of history. Braudel’s work was prompted by the convic-
tion that scholars who consider economy a homogenous reality ignore the
“shadowy zone” of material civilization that exists below the sunlit world
of market economy. He found that the coexistence of upper- and lower-
level forces—between economic civilization and material civilization —
produced an illuminating dialectic for the historian, making it possible
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to define the fuller context in which preindustrial economics operated. To
accomplish this, Braudel relied on a tripartite framework that was widely
comparative in both time and space.4

Edward Said has been described as methodologically eclectic by some
reviewers. Just as Hayden White attempted to invigorate history, Said, in
his book Beginnings, sought to reinvigorate literary criticism using critical
methods developed in France and moving into the larger ideas that give
shape to texts. Said’s Orientalism is an “archaeological” demonstration of
the ways in which texts not only create knowledge but also the reality they
appear to describe.?’ “Orientalism,” Said argued, is a network of interests
brought to bear upon “the Orient.” It is an idea that has a history and
a tradition of thought, imagery, and vocabulary that give it a certain real-
ity and presence in the West. Ultimately “Orientalism” became “a system
of knowledge about the Orient” that is lodged in a multidisciplinary
distribution of geopolitical awareness within aesthetic, scholarly, economic,
sociological, historical, and philological texts.2¢ Said’s perspective is both
historical and “anthropological” as he moves from text to text, genre to
genre, and from period to period, demonstrating how philology, lex-
icography, history, biology, political and economic theory, novel writing,
lyric poetry, journalism, and travel writing have been used in ways that
cannot be understood if discipline is isolated from discipline, or interpreta-
tion from history and political purpose. It is an epistemological critique
that begins to deconstruct the institutional, cultural, and disciplinary in-
struments that link the incorporative practice of world history with partial
knowledge like Orientalism, on the one hand, and, on the other hand, the
continued “Western” hegemony of the non-European, peripheral world.
It is, moreover, the same recognition of a “plurality of terrains, multiple
experiences, and different constituencies”?’ that propelled ethnic, minor-
ity, and area studies.

The Integrative Process

The question of the interdisciplinary individual leads inevitably to the
question of interdisciplinarity itself. Interdisciplinarity is neither a subject
matter nor a body of content. It is a process for achieving an integrative
synthesis, a process that usually begins with a problem, question, topic,
or issue. Individuals must work to overcome problems created by differences
in disciplinary language and world view. Although there is no absolute
linear progression, there are a number of different steps in the process.?®

la. defining the problem [question, topic, issue]; ' o
b. determining all knowledge needs, including appropriate disciplin-
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ary representatives and consultants, as well as relevant models,
traditions, and literatures;

. developing an integrative framework and appropriate questions

to be investigated;

. specifying particular studies to be undertaken;

engaging in “role negotiation” (in teamwork);
gathering all current knowledge and searching for new information;

. resolving disciplinary conflicts by working toward a common

vocabulary (and focusing on reciprocal learning in teamwork);
building and maintaining communication through integrative
techniques;

collating all contributions and evaluating their adequacy, rele-
vancy, and adaptability;

integrating the individual pieces to determine a pattern of mutual
relatedness and relevancy;

confirming or disconfirming the proposed solution [answer]; and

. deciding about future management or disposition of the task/

project/patient/curriculum.

The process is aided by a variety of integrative techniques. Though
many of them apply directly to teamwork, they can also be adapted by

individuals.??

sregular meetings

einternal and external
presentations

+joint organizing and planning
internal and external seminars

+joint legislative work

+joint continuing education

scommon data

ecommon data gathering and
analysis

<common data reporting forms

<common teaching rounds and
staff meetings

-articulating differences among
team members

straining in group interaction
skills

+building interdependence in

periodic reports and reviews
«joint presentations, papers, and
publications

+joint patent work

ecommon equipment
scommon facilities
scommon objective(s)

involving the client/user/
patient/student
+performing iterations

-using established techniques
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analysis of a common (scenario, Delphi, etc.)
object/objective

+focusing on a “common *having informal gatherings
enemy” or “target” (a common «using telecommunication for
concern that will dominate dispersed members

over individual differences)

Of these different techniques, iteration and role clarification have
* proved especially useful. Iteration allows authors to become readers and
critics by going over each other’s work in order to achieve a coherent, com-
mon assessment. To facilitate interaction, a project director or team leader
can act as synthesizer. Role negotiation®® and role clarification?! allow
team members to assess what they need and expect from each other while
clarifying differences in methodology and ideology. Members of interdis-
ciplinary teams are, in effect, translating specialized knowledge into a
“synthetic product,” acting as filters for each other, consulting experts,
and the ultimate recipients of their work, whether they are students, pa-
tients, clients, or other scholars. In many ways, Koepp-Baker suggests, a
team is like a “polygamous marriage.” The association is launched by the
announcement of intentions, an engagement, considerable publicity, a
honeymoon, and, finally, the long haul, which is inevitably threatened by
the onset of ennui.?2 Making it through the long haul depends in no small
part on identifying several factors: where difficulties lie, where and by
whom goals are clarified and roles defined, what the levels of communica-
tion are inside and outside the group, how the group builds and maintains
its identity and sense of purpose, what its capacity for change is, and how
and by whom points are assessed and achievements measured.??

Both Irvin White and James Sharp have described integrative strategies
in problem-focused research. White reported on quality-control measures
used to ensure a synthetic product in technology assessments of oil and
gas operations on the U.S. outer continental shelf. The work involved an
interdisciplinary team from the natural and social sciences as well as engin-
eering. To promote integration, assignments were rotated among team mem-
bers, who then conducted internal reviews. They also performed numerous
rewrites. Both internal and external reviews were helpful in resolving com-
munication problems. After several internal iterations, the team members
involved outside consultants, an oversight committee, and representatives
of various parties of interest. By relying on this system of reviews, the core
research team was able to produce papers that formed the basis of an “in-
terdisciplinary” rather than “multidisciplinary” report.?*

Sharp believes fragmentation can be avoided by consigning all pertinent
data to a computer and then assigning the appraisal, synthesis, and inter-
pretation of that data to a combination of system generalists and dis-
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ciplinary specialists. This procedure depends on a continuous process of
appraising and interpreting the collective knowledge of all co-investigators.
In addition to sending feedback to the disciplines, participants can test
data for consistency and then organize the results into a program database
that can be merged. It is, in addition, possible to develop peer group con-
sensus on the data as well as types of conclusions that can be supported
from data, plus the range of valid applications and selection of visual
displays and tabulations of data. Using iterative judgment and reformu-
lating hypotheses also plays an important role in interpretation, as does -
an “old-fashioned naturalist,” Sharp adds, or a generalist who can appraise
data in relation to system behavior.3$

Organizing frameworks and controlling questions have also played a
vital role in the process of integration, not only in problem-oriented proj-
ects, such as coping with increased carbon dioxide levels in the atmosphere
and ecosystem research,¢ but also in interdisciplinary education. From
his experience as director of a large-scale project concerned with human
effects on Lake Tahoe (Nevada), James McEvoy concluded that it is vital
to have a framework that can be used to help make conceptual sense of
data, especially in large projects with many subsystemic relations. A frame-
work permits the conceptual integration of diverse metrics and data. In
quite a different context, an undergraduate course “Approaches to Value
in a Technological Culture,” instructors ensured integration in three ways:
by establishing controlling questions for the course, by asking that the con-
trolling questions be answered relative to three areas of a dialectical frame-
work, and by actually devoting a segment of the course to synthesis. Their
dialectical framework enabled students to integrate material from separate
disciplines (literature, the arts, philosophy, and popular culture) around a
thesis (a positive approach to technology), an antithesis (a negative ap-
proach), and finally a synthesis (a position that accounted for technology
as an integral part of human nature).3” Each of these examples underscores
Thomas Maher’s contention that dealing openly with the idea of integra-
tion is crucial not only for achieving the immediate objectives of a given
project or course but also for attaining a heightened sense of the meaning
of interdisciplinary work.38

Models of the Process

Though there is, and can be, no single model of the interdisciplinary
process, there are two rather useful depictions that have wide applicabil-
ity. In describing an interdisciplinary model of general education, Hursh,
Hass, and Moore have diagramed the process for interdisciplinary study
of a given problem.3? (See Figure 10.) It is based on two levels. The first
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level is one of clarification, focused on developing an understanding of
both the salient concepts and skills to be used in evaluating those con-
cepts. “Power,” to illustrate, is a concept relevant to virtually all the social
sciences, each with its own definitions. By contrasting the ambiguities
and assumptions of those definitions, students can practice the skill of
clarification and then build higher-order constructions to accommodate
discrepancies. They can gather a list of disciplinary definitions of “power,”
then construct a composite meaning consistent with the disciplines under
consideration.

The second level is one of resolution, focused on a more thorough
integration of the different perspectives identified by definitions of “salient
concepts” in the participating disciplines. Students can challenge their con-
clusions by combining inputs from more than one discipline and working
towards a more comprehensive understanding of the problem at hand.

Writing in the context of bioethics, Maurice deWachter has concep-
tualized the interdisciplinary process in a more complex model.*° Bioethics,
deWachter explained, does not substitute for the competencies and respon-
sibilities of traditional disciplines. Rather, it confirms and sometimes rein-
forces the autonomy of other disciplines, putting them into wider perspec-
tive, adding new tasks and responsibilities to previous ones. DeWachter’s
model is based on using methodical epoche, a philosophical technique for
the temporary suspension of all known methods. Its purpose is to achieve
an interdisciplinary way of stating a global question. Ideally, there are five
phases in the interdisciplinary process:

1. accepting methodical epoché by having all disciplines abstain from
approaching the topic along lines of their own monodisciplinary
methods;

2. trying to formulate in an interdisciplinary way the global question,
acknowledging all aspects as well as the total network;

3. translating the global question into the specific language of each
participating discipline;

4. constantly checking the answer to this translated question by check-
ing for its relevance in answering the global question; and

S. agreeing upon a global answer that must not be produced by any
one particular discipline but rather integrating all particular answers.

This ideal model may be pictured as shown in Figure 11.

This is, however, a idealized model. Realistically speaking, the best
chance of succeeding lies in starting at the level of the third phase of ideal-
ized interdisciplinarity and then trying to work back to the original epoché.
(See Figure 12.)

When planning to implement integrative techniques or follow any
model or description of the interdisciplinary process, it is wise to remember
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Sjolander’s cautionary tale of the ten stages in an interdisciplinary ven-
ture. Failing to tend to the integrative process may leave participants
stranded at any of several stages. Interdisciplinary work is sometimes at-
tacked for lacking rigor. However, rigor is not diminished but shifted to
what Rivers Singleton, Jr., calls a “core sense of interdisciplinary rigor”
that transcends boundaries to address a particular problem or question
by using the most pertinent resources in a continuously integrative man-
ner.*! This is, in many respects, a dialectical process. The original meaning
of dialectic is discourse between two or more speakers who express two
or more positions or opinions. Walter Davis suggests dialectic is the inter-
disciplinary method, since interdisciplinarity is achieved when disciplinary
differences are stated, clarified, and then resolved in order to produce a syn-
thesis.*? David Halliburton speaks of a dialectical relationship between fixed
and fluid elements of the curriculum,*? and Jonathan Broido has demon-
strated how the dialectical approach can be a practical methodological
heuristic for overcoming “disciplinary entrenchment” in problem-oriented
work. The instrumentalities of different disciplines are compared and their
dependence and independence mapped. Misunderstandings, animosities,
and competitions are not glossed over or mitigated by this democratic
approach. Instead, they are taken seriously as attempts are made to spell
out what the differences mean and their possible consequences. Both the
price of reductionism and the interdisciplinary strength of a given disci-
plinary framework become clearer in the process, at the same time that
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possibilities for exporting and importing disciplinary methods and termin-
ology become more apparent.** The very skills that Broido considers fun-
damental to this process, that William H. Newell regards as central to an
“integrative habit of mind”*5 and Henry Winthrop believes exemplify a
broad gauge scholar,” are, in fact, fundamental to the dialectical process.

Epilogue: Interdisciplinary Futures

There is much that we know, but there is also much to do in order
to reach a fuller understanding of interdisciplinarity. Five of these tasks

are of utmost importance:

1. Compiling narratives in order to understand how interdisciplinary
work is actually done by individuals and teams, including the work
done within projects, organizations, institutions, conferences, and

journals.
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2. Conducting empirical studies of current interdisciplinary research,
teaching, and practice in order to broaden the data base on which
general observations are drawn and theories constructed.

3. Writing histories of particular fields, problem areas, and patterns
of relations among disciplines, in order to understand the “local”
nature of interdisciplinarity.

4. Disclosing the “concealed reality” of interdisciplinarity, in order to
have more accurate knowledge of both its nature and consequence.

5. Exploring the connections among creativity, problem solving, and
the interdisciplinary process.

These investigations will be aided considerably by an expanding rhetoric
of inquiry. Rhetoric of inquiry is itself a new interdisciplinary field con-
cerned with language and argument in both scholarship and public affairs.
By analyzing the logics that operate in different fields, scholars in a va-
riety of areas have been able to reveal their underlying practices and assump-
tions to both disciplinary and wider audiences,*¢ enhancing the prospects
for interdisciplinary discourse.

Interdisciplinarity has been variously defined in this century: as a
methodology, a concept, a process, a way of thinking, a philosophy, and
a reflexive ideology. It has been linked with attempts to expose the dangers
of fragmentation, to reestablish old connections, to explore emerging rela-
tions, and to create new subjects adequate to handle our practical and con-
ceptual needs. Cutting across all these theories is one recurring idea. Inter-
disciplinarity is a means of solving problems and answering questions that
cannot be satisfactorily addressed using single methods or approaches.
Whether the context is a short-range instrumentality or a long-range
reconceptualization of epistemology, the concept represents an important
attempt to define and establish common ground.
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Introduction

This is a bibliography of primarily English-language references. It has two func-
tions. It is intended, first of all, to be a foundation for reading. The most basic readings
are collected in section | and in sections 2-7 are marked with asterisks. It is also in-
tended to be a representative sample of a vast literature that extends well beyond this
basic bibliography. There are literally thousands of additional references for sections
2-7 that may be obtained easily through data-base searching. Given the multitude of
resources, 1 have offered a representative sample that indicates the breadth and variety
of those resources. All documents and publications listed with an ERIC ED number
are generally available in United States academic libraries and may be ordered in either
microfiche or paper copy from the Educational Resources Information Center in Wash-
ington, DC.

The bibliography is organized into seven sections:

1. Essential References:
containing bibliographies, books, special issues, and additional essential references.
2. Problem-focused Research:
including references on IDR, computers, engineering, general systems, the environ-
ment, and agriculture.
. Interdisciplinary Care and Services.
. Education.
5. The Humanities:
including references on American studies, language and literature, linguistics, phi-
losophy, and religion, with a separate section on history.
6. The Social Sciences:
including references on economics, geography, law, political science, and general
systems with a separate section on anthropology, archaeology, and ethnography,
as well as one on psychology, sociology, and social psychology.
7. The Sciences:
including references on the sciences and technology with a separate section on
biology, chemistry, and physics, and another on mathematics.
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General systems theory, 24; as a disci-
pline, 106-07; as an example of
“transdisciplinarity,” 65; as founda-
tion for holistic health care model,
140-41; language of, in inter-
disciplinary discourse, 80-81; as
used in Swedish ecosystem project,
61-63; emergence of, 29; and
systems engineering, 43; and value
of systems specialists, 190-91

Geography, 30; and patterns of borrow-
ing, 86-87, 88, 92

Geology: earth sciences, 33; exchanges
between archaeology and, 88-89

Georgetown University: Master of Arts
in Liberal Studies, 169, 170-71

Griffith, University of, 157, 158-59

Group for Research into Higher Educa-
tion (Nuffield Foundation), 27-28

Gusdorf, Georges, 19, 63

Handicapped, education of, 66-68

Harvard University: Center for Entre-
preneurial Studies, 30; Department
of Social Relations, 48; general
education at, 28-29; humanities
center, 48

Health care: 140-55; education and
training in, 151-54; integration of
services in teamwork, 146-50;
teamwork, 141-50. See also Child
development; Handicapped, educa-
tion of; immunopharmacology

Heckhausen, Heinz, 56, 64-65

Hegel, 19, 21, 24

Helsinki, University of: Children’s Hos-
pital, 152

Hershberg, Theodore, 59, 60, 117

History, 30; African, 14, 58-59; agri-
cultural, 46; Annales school of, 30,
117; and demography, 42, 44; eco-
nomic, 30, 44, 85; material, 46;
oral, 44, 109; Philadelphia Social
History Project, 59-61; regional,
46; relations with anthropology
and archaeology, 43, 57, 106; rela-

tions with sociology, 86; urban, 45,
59-61, 117

History of the family as an interdisci-
plinary field, 108-09, 117

Hobart and William Smith Colleges, 47

Hoebel, E.A.: collaboration with W.K.
Llewellyn, 185-86

Holton, Gerald, 33, 38, 138

Humanities, 30-32; centers and institutes
of, 48; literary studies in, 31-32.
See also American studies; Eigh-
teenth-century studies; Folklore;
History; History of the family as
an interdisciplinary field; Oral testi-
mony; Structuralism; Theology;
Women's studies; Written discourse,
the study of

Hutchins, Robert Maynard, 23, 29

IDR (problem-focused research), 121-39;
early history of, 32-35; leadership
of, 131-33; life cycle of, 133-38;
structure of, 123-26; teamwork in,
126-30; variables of, 122-23

Illinois, University of (Chicago): Center
for Craniofacial Anomalies, 142-43

Immunopharmacology, 44; as an
interdisciplinary field, 108

Information theory, 29

Integration: and achieving synthesis, 84,
116-17, 166, 191-95; idea of, 19,
24-28; levels of, 57; process of,
188-95. See also Interdisciplinarity

Interdisciplinarity: conceptually based
definitions of, in education and
social sciences, 22-28; definitions
by nation and type, 12, 40-42;
dialectic nature of, 93-94, 192-95;
forums for interdisciplinary dis-
course, 48-52; historical foundation
of concept, 19-22; interdisciplinary
individuals, 182-88; interdisci-
plinary institutions, 47-48; inter-
disciplinary skills, 182-83; interdis-
ciplines, 24, 43; language and
metaphoric structure of, 77-84,
93-94; levels of integration, 57 (see
also Nomenclature); literature on,
13-14, 38, 122, 140; OECD defini-
tion of, 37, 38, 63; organizations,
37, 47-52, 123-25; patterns of



disciplinary regrouping in, 44; pro-
cess, 188-95; publications, 26, 30,
36-37, 49-51; scope of, 11-12,
13-14, 40-52, 196; significance of,
52-54, 196; “synoptic” versus “in-
strumental” types of, 41-42, 53;
variety of interdisciplinary fields,
44, 46; ways of defining, 55

INTERSTUDY, 37, 49

lowa, University of: program in Ameri-
can studies, 173

lowa State University: history and
physics course, 174

Iteration, 135, 190

Jantsch, Erich, 36, 66-67; use of his
graphic model, 68-71

Johns Hopkins University: program in
liberal studies, 170

Kean College: program in liberal studies, 170
Knowledge, general, 19-20

Kockelmans, Joseph, 13, 57

Kroker, Arthur, 96

Kuhn, Thomas, 33, 110

Linkoping, University of: TEMA pro-
gram, 175, 178-79

Lleweilyn, W.K.: collaboration with E.A.

Hoebel, 185-86

Los Medanos College: general education
program, 168

Loyola College (Baltimore): program in
liberal studies, 170

Luszki, Margaret Barron, 127

Lynton, Ernest, 73

Maine, University of (Orono): program
in liberal studies, 170

Manhattan Project, 34

Marianjoy Rehabilitation Hospital, 146

Marxism, 29, 30, 32, 65

Maryland, University of, 149, 166

Massachusetts, University of (Ambherst):
Inquiry Program, 166

Materials science, 44, 58, 117

Mathematics, 42, 81-105

Matrix structure, 126

Meikeljohn, Alexander, 23, 80

Merton, Robert, 97; and theories of the
middle range, 117

Metalanguage, 117

Index 329

Metropolitan College (Boston): program
in liberal studies, 170

Miami University: Western College
(School of Interdisciplinary Stud-
ies), 165, 167

Michigan, University of, 125; program
in American studies, 169, 173

Michigan State University: Upper Penin-
sula Medical Education Program, 152

Middle-range theory, 117

Miller, Raymond, 52, 65-66

Minnesota, University of: program in
American studies, 169

Missouri, University of (Kansas City):
Integrated Studies in the Human-
ities, 169

Modeling: computer modeling, 42; in
Swedish ecosystem project, 61-63

Modernization and development, 86,
99-102

Molecular biology, 43

Mount Ida Senior College, 165-66

Murray, Thomas, 145, 184

Muskegon Regional Center for Develop-
mentally Disabled, 148-49

NASA (National Aeronautics and Space
Administration), 123, 126; Apollo
Project, 122

NATO (North Atlantic Treaty Organiza-
tion), 34

NEA (National Education Association),
26

NEH (National Endowment for the Hu-
manities), 36, 174

NSF (National Science Foundation),
34-3S, 36, 37; multidisciplinary
engineering centers of, 34, 138

New Mexico State University: medical
training, 151-52

New School for Social Research: pro-
gram in liberal studies, 170

New York, State University (Stony
Brook): Federated Learning Com-
munities, 168-69; humanities cen-
ter, 48

Newell, William H., 179-80, 195

Nomenclature: 15, 25-28, 55-73; “con-
sulting” versus “contractual” modes,
58; “contextual” versus “interdisci-
plinary” and “soft” versus “hard” ap-
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Nomenclature (continued)
proaches, 64; “correlation,” 26;
“crossdisciplinary,” 55; “endogen-
ous” versus “exogenous,” 37-38;
“holistic,” “humanistic,” “integra-
tive,” and “interdisciplinary” used
interchangeably in health care, 140-
41; “instrumental,” 24, 41-42; “in-
tegrative,” “integrated,” and “in-
tegration” versus “interdisciplinary,”
25-27; “multidisciplinary” versus
“interdisciplinary” discussed, 56-63;
“multidisciplinary” versus “interdis-
ciplinary” versus “transdisciplinary”
illustrated, 66-71; OECD typology
of terms, 36-37, 63; “restructuring”
versus “bridge-building,” 27-28;
“synoptic” versus “instrumental,”
41-42, 53; “synthetic” versus
“holistic,” 113-14; “transdisci-
plinary” versus “interdisciplinary”
discussed, 63-71; “vacant” versus
“critical” interdisciplinarity, 96

Northwestern University: Integrated
Science Program, 173; Honors
Mathematical Models in the Social
Sciences Program, 174, 177

Nuffield Foundation. See Group for
Research into Higher Education

Ohio Dominican College: freshman core
in liberal studies, 168

Ohio University (Athens): Tier Il Syn-
thesis, 166

Oklahoma, University of, 173

Operations research, 32, 44, 117

Oral history, 44; oral testimony as an in-
terdisciplinary field, 109

Organicism, 21

Organization for Economic Cooperation
and Development (OECD), 28,
36-38, 40-41, 44, 58, 63

Parsons, Talcott, 46

Pennsylvania State University: Interdis-
ciplinary Graduate Program in the
Humanities, 37, 169, 171-72; Sci-
ence, Technology, and Society Pro-
gram, 173-74; variety of inter-
disciplinary research institutes, 47

Pharmacy, 14, 148-50

Philadelphia Social History Project,
59-61

Physical chemistry, 43, 44

Physics, 12, 44-45, 81. See also Materi-
als science

Piaget, Jean, 29, 36, 63

Pittsburgh Child Guidance Center, 154

Plato, 19-20, 186

Political science, 43; and area studies,
99-103; borrowing from economics
and sociology, 86

Portland State University: Science and
Humanities sequence, 174

Project life cycles, 71-73, 133-38, 188-89

Psychology, 105; environmental psychol-
ogy, 45; folklore borrowing from, 87

Public health, 12, 44, 56

Riesman, David, 95; and Gerald Grant,
36, 157; and Christopher Jencks, 183

Roskilde, University Centre, 157-59,
160-61

Roy, Rustum, 33, 35

Said, Edward, 186, 187, 188

Saint Johns (MD): “great books”
curriculum, 168

Saint Josephs (Indiana): core curriculum
of, 167

St. Olaf College: Paracollege, 164-65,
166-67

San Francisco State University: interdis-
ciplinary programs, 47, NEXA
Science-Humanities convergence, 174

Science, Technology, and Society pro-
grams, 173-74

Sciences, 33; borrowing, 42, 85; cytology
and biology, 104-05; modern de-
velopments in, 42-43, 45; relation-
ship of physics, chemistry, and
biology, 12, 44-45, 81; subdivisions
of, 104-05. See also Anatomy;
Biology; Chemistry; Earth sciences;
Ecology; Engineering; Futures re-
search; Geology; Immunopharma-
cology; Materials science; Physical
chemistry; Physics; Sociobiology;
Technology assessment

Sherif, Muzafer and Carolyn, 86, 105

Shimer College, 167, 168

Sjolander, Sverre, 71-72, 193-94



Social psychology, 12, 14, 24, 43, 109

Social Science Research Council, 24, 30,
98-99

Social sciences: applied social science,
24; borrowed methodologies, 42;
and borrowing by political scien-
tists, 86; historical background of
interdisciplinarity in, 24-26; in-
tegrative concepts in, 26; relation-
ships between anthropology and
history, 43; relationships between
history and sociology, 86; Social
Science Research Council, 24, 30,
98-99; sociolinguistics and psycho-
linguistics, 43. See also American
studies; Anthropology; Archae-
ology; Area studies; Behavioral
medicine; Developing countries;
Economics; Ethnography; Futures
research; Geography; Moderniza-
tion; Oral testimony; Psychology;
Social psychology; Sociobiology;
Urban affairs

Sociobiology, 43, 44, 65

Sonoma State University: Hutchins
School of Liberal Studies, 164-65, 166

Southern California, University of: in-
terdisciplinary programs, 47; pro-
gram in liberal studies, 170

Squires, Geoffrey, 12

Stanford University: Center for Inter-
disciplinary Studies, 47; humanities
center, 48; Stanford Research insti-
tutes, 131; Values, Technology, and
Society Program, 174

Statistics, 42

Status issues in teamwork, 126-28, 143-
45. See also Teamwork

Structuralism, 29, 31, 32, 65

Sussex, University of, 157-58

Synthesis. See Integration

Teamwork: communication in, 149, 150,
189-90; in health care, 141-50; in
IDR, 126-30; leaders, 131-33; team
size, 129. See also Communication

Technology assessment, 34

Texas, University of (Dallas): Master of
Arts program, 170

Texas Tech University: program in the
arts, 169-70

Index 331

Theology, 30

Theory of internal relations, 21, 24

Toronto, University of: course on phys-
ics and biology, 174

Toulmin, Stephen, 38, 49, 104, 110

Tromso, University of, 157, 159, 161-63, 175

Trow, Martin, 180-81

Tsukuba, University of, 157, 160, 161

United States Department of Agricul-
ture, 34, 58; agricultural field sta-
tions, 48

Unity: idea of, 11, 19, 20-21, 22; of
knowledge, 11, 12; of science, 19;
of science movement in the 1930s, 25

Urban affairs, compared to American
and environmental studies, 111-16

Utah, University of: Vernal Family
Health Center, 150

Vitalism, 21

VonHumboldt, Wilhelm: concept of uni-
versal education, 22

Vosskamp, Withelm, 21, 22

Washington, University of: interdisci-
plinary medical programs, 147-48,
152-53

Wayne State University: University
Studies/Weekend College Program,
166

Wesleyan University: humanities center,
48; program in graduate liberal
studies, 169

West Virginia University: women's
studies program, 173

White, Hayden, 31, 186, 187, 188

White, James Boyd, 31, 186

“Whole” person: concept of, in educa-
tion, 23

Willamette University: College of
Liberal Arts, 166

Williams, Raymond, 187

Winthrop, Henry, 186-87, 195

Wisconsin, University of (Green Bay),
157-58, 159-60

Wissenschaft, 21, 22, 116

Women's studies: discussed with ethnic
studies, 95-98; educational pro-
grams in, 172-73

Worcester Polytechnic Institute, 173

Written discourse: the study of, 109-10
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