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Abstract:
Traditionally, university research has been theory oriented, Problem solutions, or the applying of the
results of theory to real world situations, have not been part of the university's tasks. With the growing
complexity and immediacy of problems facing society though, the university has become more and
more involved in this form of activity. This necessitates an Interdisciplinary outlook, as problems
rarely fit neatly into disciplinary bounds.
At Montana State University a study is in progress to evaluate the environmental impacts of a
recreation development in a formerly primitive area. This is a large project, with many specialties
represented. Since this is a new form of research, the author undertook the study of investigating the
emerging structure of project management, via a problem identification method. The technique used
was an interview/ questionnaire one, used to identify problems perceived by the project members and
problems made evident through the author's analysis of independent data. The questionnaire was orally
administered to the twenty-eight members or related personnel affiliated with the project at the time.
This was assumed to comprise the total population under investigation, eliminating sampling error.
Preceding the analysis, chi square tests were performed to detect inconsistencies in response. The
technique of parallel collection was. also used to reduce the chance of any one source being excessively
overemphasized in the conclusions reached. Analysis was done in three areas., each attempting to
identify problems from a different viewpoint.
Conclusions reached were that the problems found to exist were in the organization of the project
operation and in the funding agency. The project was organized in a very broad, democratic fashion
with all investigators reporting to the entire group. This did not, in this case, provide enough concrete
direction for the operation of this type of research. The funding agency was the source of some
confusion to the study members, as project goals were changed during the course of the operation, and
funding levels were reduced well below optimum amounts.
Recommendations were of two types. The first was a suggested management system change to
effectively break up the larger group into smaller "task oriented" groups that could function more
efficiently in the time remaining to the study. The second type involved the suggestions that
Interdisciplinary Research should be organized in a less theory oriented manner than the majority of the
projects are now, and should be much more concrete in goal definition and organization.
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CHAPTER I
ABSTRACT

Traditionally, university research has been theory oriented,
Problem solutions, or the applying of the results of theory to real
world situations, have not been part.of the university's tasks. With
the growing complexity and immediacy of problems facing society though,
the university has become more and more involved in this form of activity.
This necessitates an Interdisciplinary outlook, as problems rarely fit
neatly into disciplinary bounds.
At Montana State University a study is in progress to evaluate
the environmental impacts of a recreation development in a formerly
primitive area. This is a large project, with many specialties repre
sented. Since this is a new form of research, the author undertook the
study of investigating the emerging structure of project management, via
a problem identification method. The technique used was an interview/
questionnaire one, used to identify problems perceived by the projectmembers and problems made evident through the author's analysis of inde
pendent data. The questionnaire was orally administered to the twentyeight members or related personnel affiliated with the project at the ■
time. This was assumed to comprise the total population under investi
gation, eliminating sampling error.
Preceding the analysis, chi square.tests were performed to detect
inconsistencies in response. The technique of parallel collection was.
also used to reduce the chance of any one source being excessively over
emphasized in the conclusions reached. Analysis was done in three areas.,
each attempting to identify problems from a different viewpoint.
Conclusions reached were that the problems found to exist were in
the organization of the project operation and in the funding agency. The
project was organized in a very broad, democratic fashion with all inves
tigators reporting to the entire group. This did not, in this case,
provide enough concrete direction for the operation of this type of
research. The funding agency was the source of some confusion to the
study members, as project goals were changed during the course of the
operation, and funding levels were reduced well below optimum amounts.
Recommendations were of two types. The first was a suggested
management system change to effectively break up the larger group into
smaller "task oriented" groups that could function more efficiently in
the time remaining to the study. The second type involved the suggestions
that Interdisciplinary Research should be organized in a less theory
oriented manner than the majority of the projects are now, and should be
much more concrete in goal definition and organization.

CHAPTER II

INTRODUCTION

A.

The Need for Interdisciplinary Research

Traditionally, university research has been theory oriented.
The university has been regarded as an institution where "science is
advanced" and "the state of the art" is originated.

Problem solutions,

or applying the results of theory to real world situations, have been
seen as the engineers' and the planners' domains; but, with the growing
complexity and immediacy of the problems facing society, this is no
longer the case.

The university has been becoming more involved in the

'solving' of complex problems necessitating a "stepping out of" the
bounds of the traditional academic disciplines into interdisciplinary
areas.

This seems to be the only way to solve•complex problems, as

they rarely fit neatly into an established discipline's realm.

There

are many prominent and knowledgeable authors and researchers advocating
this concept.

A number of these are mentioned here.

In this and all

other places where reference is made to an established work, the number
following the reference is keyed to the bibliography in Appendix B .

An article by Pierre de Bie, entitled "Problem Focused Research"
(26) is concerned with the discussion of a.problem, or action research
orientation.

Mr. de Bie defines characteristics of this form.of

research, and acknowledges the probability that this type of activity
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could be cross-disciplinary in nature.

Implicitly an interdisciplinary

approach is recommended, for Dr. de Bie states that methods and
theories from varied specialties are needed to give a comprehensive
view of social and physical reality.

As the basis for interdisci

plinary work is concerned with this type of cross specialty focus, the,
problem focused approach has much in common with it.

Dr. L. K. Caldwell, in his book. Environment:

A Challenge to

Modern Society, (6) develops a persuasive argument pointing up the need
for a meaningful workable public policy.

The relationship of man to

man is seen as being fully as important as man's relationship to his
environment.

The only way to perceive these relationships and to use

them coherently is to make use of information from the social sciences,
along with the technical, biological and physical sciences. As seen by
Dr. Caldwell, the many working concepts needed by an administrator or
researcher to adequately manage an investigation of environmental
situations almost necessitates an Interdisciplinary approach.

Dr. D . H. Henning, in his article, "Comments on an Interdisci
plinary Social Science Approach for Conservation Administration" (12),
perceives a, need for an integrated, problem solving approach to problems
of "resource management" or "conservation administration," here used
synonymously.

Administrators must make decisions based on values with

respect to limiting human behavior, even more so than decisions relating
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to actual use of the physical environment.

Presently, Dr. Hennings

feels, "professionalism" and specialization have limited the scope of
the information available to decision makers, and also their willingness
to use that information.

Problems, and research on the solutions to

them, are consequently defined in a technological manner, largely
ignoring the social implications of their existence.

To broaden the base on which decisions of resource allocation
and management are made. Dr. Henning suggests one of two approaches.
The first is to create an Interdisciplinary study team able to integrate
and work together for "combined conclusions."
an individual to carry out the research.

The second is delegating

This individual would have a

multidisciplinary orientation, of a "finger in many pies."

He would

also be able to synthesize and formulate cross-disciplinary conclusions.

Henning feels that the latter is the most realistic, a basic
social science orientation using concepts from political science,
sociology, psychology, anthropology, geography, and other related areas
to make viable. Interdisciplinary decisions.

Though his approach is not from a team standpoint, Dr. Henning
illustrates the potential of, and the need for the concept of an Inter
disciplinary investigation of policy questions.

He gives an example

of a controversy in Colorado about the proposed selective disposition
of elk and deer herds.

The interrelations of the social, biological,
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and ecological aspects of the problem made it difficult to view from
an accurate perspective.

On the other hand, the use of information

from various sciences provided a more "systematic," i.e. comprehensive,
outlook on the problem.

This indicated that this method of investiga

tion could be advantageous when applied to complex situations.

The most important advocates of Interdisciplinary Research,
however, are the funding agencies such as National Science Foundation,
the Rockefeller Foundation, the Department of Agriculture, etc.,
which are generating millions of dollars a year for this type of
research.

Thus it is seen that there is, at present, a critical need for
Interdisciplinary Research in many areas, all dealing with problems
that are insoluble by other means.

This leads to the definition of Interdisciplinary Research used
for this study.

The general consensus among researchers and authors

seems to be that Interdisciplinary Research must have an integrated,
problem-focused orientation to be meaningful.

The very reason for the

existence of an Interdisciplinary Research format is to enable the
investigation of complex phenomena, too complex for normal modes of
unidisciplinary investigation.
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These phenomena, are usually funded in terms of problems to be
solved. Thus, for this study the assumption is made that this approach
is problem oriented, rather than pure research.

Of course, an obvi

ously concomitant characteristic is that the research is probably
performed by representatives of different specialities, here restricted
in scope to university personnel.

B . The Need for Research on Interdisciplinary Projects
Interdisciplinary Research is difficult to define, difficult to
carry out, and difficult to make successful, both from the viewpoint of
internally coordinating such research, and from the viewpoint of
directing the research toward objectives or ends. One has only to look
at the literature to determine this.

(See Chapter IV-A-3-b, Literature

Review for the Restricted Problem Area Search.)

Another fact one can

glean from a close look at the present literature is how little material
there is.

An extensive review by the author brought to light fewer

than twenty separate pieces of information dealing with the subject of
actually "running" Interdisciplinary Research projects.

The Gallatin Canyon Study had problems similar to this one.
There were few examples of practical experiences and recommendations
which the researchers and managers could rely upon to guide the project
in productive directions. Therefore the project had to be guided
largely on a "play it by ear" basis, with the attendant dangers of
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miscalculation.

Because of this it was apparent that there was a need

for documentation and analysis of the problems faced, as well as
solutions developed, and this project was undertaken by the author.
To this author's knowledge, no case study of this type has been
attempted before.

This study would examine, in a scientific manner,

the problems involved with the operation "of this Interdisciplinary
project.

It is hoped that this preliminary study may be productive

source material for other analytical case studies.

Perhaps the form

of measurement employed in this study will be helpful and understand
able to those employed in a management capacity in the research field.

C.

The Development of this Project

The Gallatin Canyon Study has been in existence approximately
three years, funded as a one year pilot study by the National Science
Foundation IKRPOS Program (Interdisciplinary Research Relevant to
Problems of Our Society) and, following that, two years additional
funding under the NSF RANN Program (Research Applied to National Needs)
The title of these projects is""The Impact of A Large Recreational
Development Upon a Semi Primitive Environment: A Case Study,"
grant numbers GI-SS

'and GI-2990SX..

(SI, 32)

The project has had

several changes of management, several changes of goals (some inspired
by the funding agency), and frequent 'changes in personnel makeup
mostly due to sub-project completion.

A history of the study is

included in Appendix A for reference.and perspective.

This history

(
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covers the period of July, 1970 to January 19, 1973, at which time inter
views were conducted with representatives of the project team.
that time, there have been minor changes in staffing.

Since .

A new proposal

(for July I, 1973 - June 30, 1976) was written and submitted.

The

funding was approved for this period, but at a markedly reduced level,
and with the stipulation of a final conclusion to be reached within
this period.

As of September 6, 1973, the work continues on the project

with reduced funds, but with a more Interdisciplinary outlook, a result
of the years of experience gained by the team.

Following is a statement of the purpose and objectives of this
thesis.

CHAPTER III

PURPOSE AND HYPOTHESES STATEMENT

In general, this study is to provide management and other
interests with relevant information about the operation of the
Gallatin Canyon project.(as the university study will be called here
after).

Further, it is to develop a management tool for use in other

studies.

The particular hypotheses to be tested are as follows:
1)

"The Gallatin Canyon has had significant problems
and identifiable conflicts in the course of the
study."

2)

"It is valuable to management to determine the
forms and character of the above problems, both
in general for future studies and for the
Gallatin Canyon Study itself."

As further clarification, university Interdisciplinary Research
is defined here as that research, Interdisciplinary in nature, admin
istered, managed and staffed by university personnel.

Large scale

Interdisciplinary Research is to mean research having a team numbering
more than five members.

This minimum number was reached by a consulta

tion with the works of various authors in the group dynamics and
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operations field.

(40, 41, 42, 43, 44, 45)

Groups having less than

this number are assumed to be able to function without formal manage
ment.

This research work deals only with large scale University

Interdisciplinary Research, and therefore conclusions can be properly
applied only to that form of activity.

Finally, for purposes of this study, the terms "team,"
"project personnel,"

and "project investigators" refer to the Total

Set, which includes all those interviewed.

For a description of this

set, see Chapter IV-C-I and 2.

Following is a discussion of the investigative procedure
employed in this study.

CHAPTER IV

EXPERIMENTAL PROCEDURE

A.
I.

Objectives of the Procedure

Introduction
The objective of the data collection method was to provide,

parallel information sources, each having its own particular,
unique data, but also acting upon the other as an internal check for
consistency and reliability of the measuring device.

The emphasis of

the first source was on "researcher perceived" problems, i.e.,
the responses of the interviewees to indirect, exploratory questions
being used as bases for the author's conclusions.

Opinions, percep

tions, and attitudes were the basis for analysis in this section.
This is entitled "the Abstract Problem Search".

The second source was a restricted, guided search for problems
found in other Interdisciplinary Research projects, that have been
perceived to exist in the Gallatin Canyon study.

The respondents had

freedom in selecting which problems were most real, but the range of
choices was limited.

This source was a "respondent perceived" one,

and was entitled "the Restricted Problem Area Search".

The advantage of the first source was a deep, imaginative set
of responses, unrestricted by too many guidelines. This also allowed
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a researcher analysis of the responses, thus eliminating the mistake
of being too "direct" in questioning and receiving biased' answers.
The major disadvantage was that, out of long diatribes on perceived
problems, little knowledge may be gained, and very "local" data may
be obtained.

This disadvantage was overcome by using the alternate

source to balance the above responses .

Though the boundaries were set

rigidly, the amount of area covered is large due to the range of
problems observed.

2.

Abstract Problem Search Development
It was decided that the presence of problems could best be

measured in this study by the following forms of inquiry:

statistical

information (age, experience, involvement, commitment); opinion infor
mation (about success, career impact, university propriety, importance);
perceived facts (goals, purposes, definitions); and direct questions
about problems and suggestions for improvements.

All the above were

applied to the Gallatin Canyon study and were duplicated in referring
to large scale university Interdisciplinary Research in general, when
possible.

With these inquiries made, it was felt a very satisfactory
analysis could be performed to determine indirectly the problems in
the study.

The abstract questions were'analyzed in logical groups.

Those are discussed in Chapter IV-D-2, Sectional Analysis.

The results

I
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of that analysis are also presented here.

3.

Restricted Problem Area Search Development
a.

Introduction
The problem area search was developed from a thorough search

of relevant literature commenting, analyzing, or even complaining about
Interdisciplinary Research in academic circles. The sources were
journals, books,, manuscripts, interviews, and letters, all authored
by individuals who had had some contact with university Interdisci
plinary Research.

For a bibliography of the literature review involved

with this Problem Area Search and an author bibliography, please see
Appendices B and C .

The next subsection entitled, "Literature Review

for the Restricted Problem Area Search" contains the actual literature
review.

b . Literature Review for the Restricted Problem Area Search
This review was finished in February of 1973.

The literature

was notably scanty on the subject of university Interdisciplinary
Research with most articles consisting of opinions of personal experi
ences and theorizing about possible directions for further steps.
Inquiries were sent to many major institutions and libraries, but
little appeared to have been done on the subject.

A letter to the

National Science Foundation (specifically the R.A.N.N. program, which
.was the sponsor of the Gallatin Canyon study), brought a response
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stating that no research on Interdisciplinary Research was currently
being done under their auspices, but they would be interested in the
results.

Current thoughts, opinions, and theories on the problems in

Interdisciplinary Research follow.

Kenneth Roose theorizes on practical problems of Interdisci
plinary projects in his work, "Observations on Interdisciplinary Work
in the Social Sciences" (40).

He comments about the kinds of people

interested or instrumental in beginning Interdisciplinary programs in
universities.

The majority of the proponents of this approach are

those who have the insight and creativity to see the relevance of
problem focused sciences to society today, rather than relaxing in
theoretical, strictly disciplinary specialties.

Awareness of the com

plexity of social problems is seen as a central factor in this view
point.

It is stated that "the problems faced in administering'Inter
disciplinary programs are heavily influenced by the conflicts associ
ated with theit position (in the university)". The academic organi
zation is not based on interdisciplinary lines, and strain is induced
when there appears a desire for this cross-disciplinary association.
Insecurity, lack of reward systems, and lack of confidence are seen by
Mr. Roose as the primary, sources of resistance and reluctance in the
furthering of Interdisciplinary programs, in the social sciences.
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A similar opinion is held by Dr. D. T. Campbell.

In his essay,

"Ethnocentrism of Disciplines and the Fish Scale Model of Omniscience"
(40), Campbell feels that not only is the academic system inadequate
for an Interdisciplinary orientation, but is actually pulling farther
from it by each discipline’s "ethnocentrism," or tendency to move and
organize around common "safe" terminology, departments, and individu
alized conceptual frameworks. Dr. Campbell- suggests as a remedy a
"fish scale" or evenly distributed range of disciplines, each covering
a measured and slightly overlapping area to provide more communication
and relevance to reality.

This would be a true Interdisciplinary

system with all the disciplines arranged and pursued in a functional
manner. Examples of this are such cross-disciplinary specialties as
political sociology, environmental psychology, or sanitary engineering.

A second article by Dr. Henning, "Interdisciplinary Land Use
Planning:

Ecosystems and Social Sciences," (13) discusses and analyzes

an Interdisciplinary treatment of land planning, an activity tradition
ally in the hands of technoscientific disciplines.

Well documented, the article references and pulls together
opinions of the author and other researchers into a statement of the
need for Interdisciplinary approaches and recommendations for its
accomplishment, especially in environmental management and land use
planning.

Various references are cited to support his conclusions,
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including the Environmental Protection Act of 1970, the Council on
Environmental Quality, E . P. Odum, C. W. Churchman, and other prominent
researchers.

According to Dr. Henning, implementation of long range goals
requires analyses of the "complete system," possible only with some
form of Interdisciplinary approach.

"Tradition bound disciplines" are

resistive of efforts toward a comprehensive, integrated approach,
which is a preliminary requirement to a "total environmental viewpoint.1
Additional problems mentioned are disciplinary dogma, "empire builders"
or those who place their own department's or group’s goals far above
the organization's, and specialization of research and decision making
into unreasonably narrow channels of thought.

Additionally, the use of

"technique" alone without regard or awareness for larger issues is seen
as a major reason for improper planning and also as a source of resis
tance to any Interdisciplinary approach.

Application of an "ecosystems" orientation appears to be a
practical method to circumvent the narrow "technique" approach, in
addition to making use of its techno-scientific data and methods.
Social sciences are also seen as useful in placing the "humanistic"
values into the. planning process .

A team using an Interdisciplinary approach should have these
above orientations represented.

The team must solve the problems of
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disciplinarians; those of jargon, traditions, territorial concerns
(the protection of a scientist's professional territory), and narrow
reward systems.

An approach is recommended following Dr. Henning's

previous article (reviewed above).

An individual would be specially

educated in an "interdiscipline" or Interdisciplinary orientation,
and would be used for planning, taking advantage of his knowledge of
different fields.

In the Gallatin Canyon Study itself, a questionnaire was
circulated querying the investigators about -their views on the problems
of the research effort.

Summarizing major results, it was found that

the professional reward system was felt to be inadequate, a unidiscip Iinary emphasis was more important for-, the individual researchers than
an Interdisciplinary one, independent budget control by investigators
was desirable, arid a framework more structured than the present one
(as of Winter 1971) would be of use.

These results and the question

naire format are contained in the continuation report and proposal
done in May of 1972 (31).

The Lake Tahoe Study of 1972 is an example of an Interdiscipli
nary project that did not fulfill the objectives of problem oriented,
integrated research in a manner satisfactory to the investigators:
Dr. J. McEvoy III, the project director, analyzed their problems in
his article, "Multi- and Interdisciplinary Research--Problems.of
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Initiation, Control, Integration, and Reward" (29).

The study was

conceived of. initially as an Interdisciplinary project.

The. study

team consisted of social and biological scientists investigating the
cultural and physical impacts of development around Lake Tahoe and in
the Tahoe Basin.

Dr. McEvoy comments on problems in the four areas of initiation
(the preliminary, organization and interest generation), control (of
the project directions), integration (the welding of the various
researchers' interests into a unified research operation), and reward
(the stimulus of good research and increased commitment).

One can see

more easily the implicatons of these four concepts if they are taken
separately.

According to Dr. McEvoy, initiation of a project, in the
university context, is an open-ended process.

Academic researchers

are not committed to a "lock step" control of their interests and
directions.

Research money or administrative guidelines may influence

their interests, but they are not required to become involved in Inter
disciplinary Research, and Dr. McEvoy feels there would be active re
sistance to any attempt to impose an arbitrary extra-disciplinary frame
work for directing the research progress.

The research oriented faculty

member is also involved in:many pursuits, and therefore his time available
may be variable.

He may not have adequate time to devote to the particular
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sub-project as desired by an outside framework.

These two considerations limit Interdisciplinary Research
effectiveness, as there must be a guiding, problem solving, integrated
structure within which this type of research can be done, or it will
degenerate into multi- or even aggregate-disciplinary research.

At

Tahoe, the project development followed the path of "inductive"
strategy.

Each investigator submitted a separate proposal and they

believed this would lead to a unified, eventually Interdisciplinary
approach.

This was not the case and the research followed varied lanes

toward varied destinations.

To control a project in industry, one has various strong,
legitimate sanctions to impose upon individuals deviating from a
project schedule or from project goals.
using PERT, time budgeting, etc..
the case in the university.

These schedules are set up

As seen by Dr. McEvoy, this is not

Academic research, where there is a

strong desire for autonomy and self-determinism among.the investigators,
may have inherent conflict with any structure limiting those desires.
Though for any structured, useful project there must be some deadlines
and an organization for holding to them, the university setting is not
felt by Dr. McEvoy to be conducive to the extensive use of the appli
cable techniques.
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The Tahoe study began with little in common between investigators
as far as methods, metrics, terminology, and cross-discipline under
standing were concerned.

After much effort, the project team developed a

systems model, which was part of an attempt to involve investigators and
to direct them toward the goals of the project.

Dr. McEvoy does not

comment on the success or failure of the model, but he does say that
it was a simplified representation and ignored important components.
Finally, reward of efforts, or more importantly, the system of
reward is a vital motivation in the operation and initiation of an
Interdisciplinary project.

The professional disciplinary group is seen .

by Dr. McEvoy to be the primary determinant of the motivating structure
within which academic researchers operate.

He states -that,

their reference group is found in their professional discipline
and their status and power within that discipline and within
their department is primarily a function of the quality and
quantity of their published research on topics defined as fall
ing within that discipline. (29, p. 206)

At research oriented institutions, the reward system does not
favor. Interdisciplinary work simply because there is no "Interdisci
plinary department" to handle it. ' Though Dr. McEvoy feels there are
structural changes possible, they are.met with resistance from
disciplines and departments.- Also/ the administrative load of an
Interdisciplinary research .,project is immense, and the time is felt
to be grudgingly given by department heads, who are more student and

21
budget request oriented than the research and professionally oriented
faculty member.

To conclude, Dr. McEvoy includes politics as another undesirable
facet of most Interdisciplinary Research, from the sources of the R A M
program itself (a politically influenced organization), to the local
interests who seek to change or terminate the research for politicoeconomic reasons.

Dr. W. Larson, of the Sociology department at Montana State
University, was interviewed concerning his experiences in Interdisci
plinary Research.

He had been involved in three studies of this sort,

and had knowledge of others.

The subjects of these projects were

varied, among them agricultural sociology at the University of Wisconsin,
educational sociology at the University of Colorado, and weather modi
fication at Montana State University.

From Dr. Larson's experiences and opinions there emerged some
basic concepts that may relate to the success or failure of an Inter
disciplinary project.

The problem oriented approach is felt to be a

successful (if not the only successful) approach used now.

If a

problem can be defined, then an interested group of researchers may
gravitate around it, and finally some form of administration could be
formalized to give it direction.

The research projects' mentioned by

Dr. Larson had a leadership structure, but the researchers came into

contact on an interest basis only.

An attempt to rigidly control the

project directions and the investigators' behavior was resisted,
reflecting the academic freedom expected and normally granted.

The personality of the manager or director then, is felt by
Dr. Larson also to be important.

A corporate director would probably

not be a wise choice as a university Interdisciplinary head, as his
command function would be ineffective in a university setting.

Dr. Larson also feels a common neutral language would make a
better, more integrated investigation possible, with less time wasted
in bickering over terminology.

A small group is felt to be preferable or even essential to
success, as the direction of research is so related to the various
members' ideas and orientations.

The final and probably most important problem in Interdisci
plinary Research is felt to be the "professionalism" or "discipline ego"
of the members of an Interdisciplinary group.

The need to defend one's

discipline1, one's status within that discipline, and one's personal
competence is a prominent factor in the friction, personality conflict,
and lack of developed direction evident in many Interdisciplinary pro
jects.

The success of the first was attributed by D f . Larson directly

to the fact that the members were not primarily involved in this
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"ego boost p r o c e s s a s they were well established, therefore being
able to get down to the business of making the Interdisciplinary
project work.

Correspondence with Dr. D. L. Veal indicated that the Inter
disciplinary Research done at the University of Wyoming has had varied
success. He stated that,
I feel quite strongly about the need for interdisciplinary
research; however, I don't usually agree with how much of the
interdisciplinary research has been organized. Many of the
institutions seem to organize a group of people and then
instruct them to find some common problem of interest and
address it. I believe that the converse usually works much '
better, that is, having a group of people with a common inter
est rallying around a problem rather than a group of people
searching for a problem. For example, here at the University
our Department has developed a very successful interdiscipli
nary effort with Botany, Microbiology, and Chemistry. This
came about as a result of a problem which was clearly of common
interest to investigators in each of these departments.

The successful example was involved with investigation into the
nature of ice nuclei in the atmosphere.

The interest in the project

was developed before the Interdisciplinary project was organized
formally.

Also, Dr. Veal felt that the programs organized around a

problem, and then "peopled" with investigators had not been parti
cularly successful, at least on the University of Wyoming campus.,

Therefore^ thfe author of this thesis concludes that two
approaches have been less than successful at the University of Wyoming.
One, the organization, of a team which then looks for a problem, and two.
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the organization of an administration to address a problem or an area
of research before the interest of potential investigators has been
aroused— in other words, Interdisciplinary Research does not work
there except as spontaneously generated. Any attempt to direct or
focus, unless after the fact, appears not to produce "good fruit."

A group of authors from Massachusetts Institute of Technology
have carried out an Interdisciplinary modeling process in a university
setting, and have made their results known in the book. Systems Simu
lation for Regional Analysis:
(11).

An Application to River Basin Planning

The project theme was a computer simulation of a river valley

in Pennsylvania in terms of economic, social, demographic, political,
and physical characteristics.

Though the problem was defined as a

multidisciplinary study, the indicated approach made it seem more of
an Interdisciplinary one.

The experiences of the MIT group are sum

marized below.

It appeared that there is an implicit assumption within small
Interdisciplinary studies (5 - 15'people) that a group of individually
efficient persons will automatically perform with equal efficiency as
an Interdisciplinary team.

This is hot generally true.'

Also, there is

usually on the team a part-time researcher / project director who is
expected to play both roles, when he is primarily oriented toward his
own research, and less toward efficient management.
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The MIT group also felt that this project director encounters
some particular problems in the operation of the Interdisciplinary
project.

Some individuals try to keep informed in depth with all parts

of a project, even to the point of dereliction of their own subtasks.
Others will follow their own path with no input desired from any sort
of total project framework.

Either trend will not further project

objectives.

Lack of communication and conversely, "idle curiosity" to the
point of subtask suffering are both extremes that should be limited
or curtailed.

On the MIT project, the investigators did not exper

ience the problem of "idle curiosity" about other subparts to any
great extent.

'

■

The matters of directing the research toward user accept
ability and internal awareness of how far and to what depth to carry
individual work are both seen as existing ambiguities in project
management.

A modeling approach on the part of project management is seen
by the MIT group as a useful structure in alleviating the above and
other problems. They consider it advantageous to have a universal,
neutral "authority" (the model) preside over the selection of the
necessary inputs to be made, and control the directions subprojects
take with respect to the total project.
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Unfortunately, with this approach more rigorous scheduling is
required to complete the assigned tasks, and the changes in project
direction and personnel almost certainly required are not always
agreeable to a university research team composed of interest motivated
personnel. The process of assigning priorities and time sequences to
a research project is called "balanced modeling" and, though sound in
principle, the "institutional environment," or the non-availability of
flexible personnel, may preclude its use. Team morale, frozen funds,
and lack of positive authority are vital factors in this problem.

The methods used in the MIT study was to conduct a small
Interdisciplinary planning project to evaluate and determine the proper
and productive directions toward which the research should aim, and
then the project was expanded to full operational levels with a model
and project goals already in sight.

This was felt to be an adequate

method of progression, and the undertaking was successful in the eyes
of the investigators.

There was enough institutional flexibility in

this study to allow for the necessary personnel adjustments.

In addition to the model, the MIT group viewed a good accounting
system as a tool in effectively controlling, or at least monitoring
.

the Interdisciplinary project.

In small efforts, these may be the

only formal methods available to the project director.
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A paper by V. L. Arnold entitled "The Green Bay Research Program:
A Case Study in Interdisciplinary Research" (3) focuses on an apparently
successful Interdisciplinary effort using a modeling approach.

The

overall theme of the project was to evaluate the multi-disciplinary
impacts and consequences of multiple use of the coastal zone of Green
Bay, a Wisconsin estuary of Lake Michigan.

Three basic observations can be made from this article.

The

first is that a modeling or systems analysis approach is useful in
evaluating and making individual researchers amenable.to an Inter
disciplinary approach.

The second is that the Interdisciplinary effort

will profit in content and relevance with a framework of systematic
organization.

Finally, the progress and results of Interdisciplinary

Research will be significant only if decision making groups and the
research staffs cooperate in information and technology transferral.
The Green Bay study appears to have all three.

The traditional interdisciplinary approach is considered to be
only a starting point in the investigation of complex cross-disci
plinary problems according to Dr. W . Alonso, in his article, "Beyond
the Interdisciplinary Approach to Planning."' (2)

The ordinary method

of Interdisciplinary work is, in his words, to "Take a physical planner,
a sociologist, an economist; beat the mixture until it blends; pour and
spread."

Unfortunately, Dr. Alonso does riot agree that it is actually
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so simple or that.it works like this at all.

For example, the word

"economist" may imply a variety of different specialties, very few
of which may be applicable to the problem at hand.

After this econo

mist has begun the Interdisciplinary project, he will find the
recognition or professional esteem he desires lacking.

The proper

reward system does not exist.

The personnel who tend to be involved in Interdisciplinary
Research are also felt not to be always ideal.

This sort of research

often attracts the mediocre, the eccentric, or the distinguished
senior, none of whom, Dr. Alonso feels, are really what the project
needs most.

Work inequalities also bring conflicts to the surface,

because some team members may have a subproject that, while no more
important to the result, will consume a much larger block of time,
thus giving rise to friction and unmet deadlines.

Another set of problems are.those in communications. Whenever
disciplines mix there are differences in word usage, varying desires
for collaboration, and self consciousness about misunderstandings.

Dr. Alonso sees the solution to these inherent problems as
being in a meta- rather than inter- disciplinary approach.

That is,

a discipline based on the common techniques, language and interests of
actual processes, such as urban or regional planning.

The education

of a planner or social systems analyst should be in no specific
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disciplinary specialty, but should draw from many.

In Dr. Alonso's

theory all the members of a cross-disciplinary team would be metadisciplinary.

They would be called together because of their common

ground in problem solving, rather than because of their representation
of different, separate specialties.

A paper by Dr. J. E. Ross, "Interdisciplinary Studies on
Environmental Studies at the University of Wisconsin-Madison," (37)
discusses the organization and goal structure of a program on the
University of Wisconsin campus at Madison, Wisconsin that was designed
to centralize the administration of Interdisciplinary projects in
volved with environmental studies.

This type of research is almost

always cross-disciplinary in nature, and a concerned and involved
group of faculty saw the need for a coordination and education center
oh campus.

Dr. Ross feels that the university has great potential strengths
in this area, and that the formation.of an Institute for Environmental
Studies would be useful to enable the performance of the above named
functions,

The Institute was created in February of 1970.

Curriculum

programs have been set up and student interest has been keen.

Problems in the genesis and growth of the organization are many.
Internal communication between involved disciplines is felt to be continuously demanding and a tedious task.

The effects of the lack of a
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reward system for the Interdisciplinary teaching and research effort
are felt here as the state budget tightens, restricting such new,
"marginal" developments as Interdisciplinary Research centers.

Goal

definitions are also difficult, as the varying interests of the in
volved faculty members sometimes creates conflict.

The understanding of pollution, the environment, and pollution
abatement are seen as primary instructional and research emphases of
the Institute, and Dr. Ross feels rigor is very difficult to build
into the programs.

Regarding rigor. Dr. Ross concludes, "It is

relatively easy to converse about environmental problems, even relatively
easy to define the problems.

It is much more difficult to quantify

environmental interrelationships.

We feel we must work on this issue

in our research and in our teaching."

These interrelationships are

definitely Interdisciplinary in nature, and this is where the problems
lie, not with the technical expertise, but directly in the human element,
the Interdisciplinary team.

A second article by Dr. Ross, "The Case for The Rigorous Gener
alist," (36) makes a convincing case for the Interdisciplinarian's
value to society and education today.

Disciplines are, in D r . Ross'

eyes, two things; first, the result of a body of theory and knowledge,
and second, professional identification with a body of learning and
other scientists with similar learning, both of which generate a sense

31
of respectability.

The second definition is possibly the most impor

tant, as it is here problems begin.

In an Interdisciplinary effort,

disciplinary lines must be crossed to enable the research to continue
and grow, and traditional faculty groupings, existing because of and
in perpetration of "disciplines," are obstacles in its progress.

The

success of many Interdisciplinary efforts is attributed to the charisma
of the initiator or director, rather than any efficient organization
transcending disciplinary boundaries.

Additionally,, the university is seen as essentially non-action
oriented^

In fact,."on every campus there is a dead-weight of opinion

that regafds action-oriented programs as hostile to the academic life."
Academic freedom may be responsible for some of this, for the societal
problems visible in the world today may threaten academicians because
it limits individualism and the freedom to choose one's own interests.

The "problem focused" approach is felt to be necessary to a
successful Interdisciplinary orientation.

Without this as a binding

force, the group wanders aimlessly in as many directions as there are
team members, thus feeding fuel to the fire of negative connotations
associated with the word, "Interdisciplinary."

A possible method of circumventing these inherent problems
appears to Dr. Ross to be the formation of a new discipline, the
"rigorous generalist," or an Interdisciplinarian, not compartmented
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into using information from a few disciplines, but open to many.
Ogres still appearing here are the difficult necessity of staffing
flexibility, the soft vs hard money problem, and lack of security
(departmental and professional) for the students entering that curricu
lum.

These exist in all new and radical endeavors in the university,

but the long range goal (that of creating a true Interdisciplinarian,
not just another discipline) seems to Dr. Ross to justify the expense.

In the article "United We Stand," (18) the advancement of.
science is seen by Mr. Jameson to be most efficient when organized,
i.e., when there is some form of framework guiding progress.

This is seen.as particularly important in large scale problemoriented research.

This scale of research is now possible for many

reasons, some of which are:

the techniques for understanding and

formulating models of large real-world systems are now available;
complex data handling and analysis have become possible because of
advances in computer technology; and the public is now greatly con
cerned with this form of research.

A systems analysis approach is advocated using an "a priori"
organization to develop the area to be studied, and an application of
various skills to gather the appropriate data.
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To coordinate this research three methods are offered:
(1) an approach of emphasizing the goals of subsystems of the project;
(2) emphasizing the investigators; or (3) a combination of the two
above methods; i.e., an iterative goal-producing process.

Any of these

have the advantage of creating a mission oriented atmosphere, .a neces
sary step toward truly interdisciplinary’research progress.

Mr. Jameson feels, in his article, "Systems Approach to Research
Planning," (17) that a systematic view of research would be an aid to
developing long term need satisfying research.

The proposed procedure

is to have an outside group (exclusive of the project personnel) deter
mine and build, using math techniques or simulation, a model of the
situation to be studied.

This, then, will be used as a guide to select

experimenters and to set up goals for the research.

Forrester's

Systems Dynamics, gaming, mathematical programming, and multivariate
analysis are given as possible approaches to various problems.

The major management advice is that the investigators should not
pick the area of research, since this process will only identify inter
ests.

The problem model building should be left to ah independent group

for true "problem oriented" research.
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c . Problem Area Creation
The major problems made, evident in the preceding- subsection
have been categorized and separated for ease of understanding and
usage.

The literature review was first examined closely and signifi

cant perceived problems were listed separately.

Then, a similar close

examination of the list and a logical breakdown was made, and the groups
representing these various logical subsets of the problems separated.

Following is a description and justification of this disaggre
gation.

The categories used for this purpose are as follows:
A.

Disciplinary Internal Problems
1.

Resultants of Professional Status

2.

Resultants of Personal and Group Characteristics

B . Administrative Internal Problems
1.

Resultants of Administrative Setup

2.

Resultants of Administrative Orientation

C . External Problems
1.

Resultants of the Influence of Funders

2.

Resultants of the Influence of Other Interests

A brief explanation of each partition follows.

The Internal and External divisions functioned as differentiators
between internal problems, caused by, dr connected with the members of
the Interdisciplinary team (whether they were cognizant of them or not).
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the ones caused by the internal workings of administration, and the
problems caused by or allied with the influences and forces brought to
bear by external forces (funding agencies, private outside interests,
etc.) .

The Internal Divisions. Under the Disciplinary Internal division is
the Professional Status category, which is composed of problems related
to the characteristics of the academic disciplinarian.

These are only

those that occurred because of the profession in which the team members
have been enveloped.

The various characteristics of professions are

hot listed here, but, in general, problems are placed in this category
because they appeared to be related to the traditions, boundaries, and
modes of thinking associated with this specific profession.

Problems not in this area, but still related to the internal
processes involved in Interdisciplinary Research were placed under the
category of Personal and Group Characteristics.

This includes personal

characteristics of researchers, group orientation'of the team, and
results of ethics, values, and prejudices.

A number of these may be

related to the professional orientation of the affected personnel, but
in most cases, these will be results, effects, and implications of it.
The differences in categories may be made clearer in an analogy.

The

bricklayer may refuse an offer of ah assistant oh the grounds of per
ceived less than adequate competence on the part of that assistant, or
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because he does not care for anyone assisting him in a status capacity
he considers reserved for him alone.

The first reason would be placed

in the Professional category, while the second would be assigned to
the Group Process one.

The second Internal division is the Administrative one.

The

problem areas placed here were so because of their relationship to the
power and control structure within which the members of the research
team normally operate.

The university administration, notably the

department, and upper administration, are the power centers of this
structure.

Also under this heading is the administration and manage

ment of the project itself, though the occurrence of perceived con
flicts directly associated with this are scarce, and therefore were
not given conspicuous treatment here.

This internal division is broken

into two categories to delineate problems originating In the adminis
trative structure from those arising from the personal characteristics
of this structure.

Again, there may be cause-effect relationships

between them, but they are separated as far as practicable, sometimes
arbitrarily, for the sake of usability.

The External Division.

Finally, there are those problems external to

the interdisciplinary process.

Two major sources were identified,

that of influences by the controllers of funds (e.g., NSF), and of
influences of other outside interests, such as political or economic
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groups and resource managers interested in the results and the direc
tions the research takes;

d.

Problem Area Statement
Each problem area condensed from the literature search was

examined' and placed in a category; these categories are stated, in
order, in Appendix E . Each, was shortened

and reworded to convey the

essential information to the. reader without being too long, involved,
or emotionally biased.

These shortened problem areas are in Table I.

(corresponding to the order in Appendix E, Problem Area Expansion).

For the data collection, each problem area was stated or read
by the respondents and rated on scale G, Appendix D .

This was to be

applied to both the problem in the Gallatin Canyon study and also in
general.

The list was randomly ordered for the interview, to aid in the
elimination of systematic biases from statement arrangement, and to
help randomize any other systematic error present in the problem areas.

I

'

The number directly following the statement number in Table I is the
number of its location in the Problem Area section of the Questionnaire,
which is entitled the "Factor List" (Appendix J, Interview Schedule).
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TABLE I
Modified Shortened Problem Areas

A-I-a

(8)

Customary, established ways of doing things inhibit change
in personal orientation, evaluation of new methods, and
influx of new ideas

A-l-b

(4)

the tendency of the,"absolute truths" of a discipline to
inhibit necessary or beneficial changes in orientation
or methods

A-l-c (26)

disciplinarians tend to find a corner of their field and
explore it thoroughly, and unfortunately sometimes have
difficulty operating in Interdisciplinary directions

A-l-d (14)

technical language becomes too much a part of the indi
vidual's vocabulary for persons outside of his discipline
to understand and for him to explain

A-l-e (15)

the beginning of a project with no model or framework for
integration, under the assumption that an adequate one
will develop "naturally"

A-l-f (29)

large freedom of choice in interests and pursuits within
the academic profession conflicts with externally set
goals of Interdisciplinary projects

A-l-g (24)

units, methods of measurements, and relevant variables are
different across disciplines, deterring efficient communication
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TABLE I - Continued

A-l-h (16)

teams must develop through interest, therefore ' they may
not attract the proper specialties, or any specialties at
all for a particular project

A-2-a (11)

insecurity and lack of confidence within and about the
field of expertise is manifested in a reluctance to
leave the security of "safe" disciplinary language and
investigations

A-2-b (18)

the tendency of members of a discipline to think and
research in "safe" disciplinary directions, because of
the support available, within the disciplinary group and
because of the feeling that.the group is the "best"
discipline

A-2-c (21)

disciplinarians desire to maintain and increase their
place in their profession, and some see Interdisciplinary
Research and orientations as a threat and interference
to their hold on their position

A-2-d

(7)

technical, esoteric language used to befuddle the out
siders (of a discipline) and to reinforce the elitist
attitude of the insiders

A-2-e (27)

the over-protection of a professional "area" of one's own
discipline evidenced by jargon, entrance requirements,
enforced orientations of members by the ruling members, etc.
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TABLE I - Continued

A-2-f (10)

the extent to which the need to prove one's self compe
tence and one's discipline's importance inhibits communi
cation and flexibility

A-2-g

(2)

The frequent spatial and temporal separation of project
members inhibits cooperation and coordination

A-2-h

(9)

the differential participation of researchers because of
unequal interest in the project

A-2-i (20)

the assumption that because the individuals' competence
as researchers is established, group research needs no
formal management for coordination and conclusion

A-2-j (23)

the dual burden of the part time researcher / part time
project director is felt to be excessive; research time
is felt to be more important than the project management
time, and this is where the majority of the time is spent

A-2-k (19)

researchers who wish to keep informed of others' work in
the project to such an extent that their work is left
derelict

A-2-1 (12)

the effectiveness of time and energy spent on the project
is jeopardized by the excessive.Interdisciplinary communi
cation and empathy imposed by the directors on the group
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TABLE I - Continued

A-2-m (32)

researchers who tend arid prefer to go their own way in
relative isolation after entrance to a project, regard
less of project team plans and goals

B-l-a (30)

lack of, or narrowness of, reward systems for Inter
disciplinary Research endeavors

B-l-b

(6)

the short term or incremental outlook of departmental
administrators influences their interest in, and commit
ment to. Interdisciplinary Research

B-l-c (13)

released time is hard to obtain from departments because
of student and budget oriented departmental powers'
reluctance to approve the release for the project

B-l-d I (3) it is difficult to remove or change functions of per
sonnel because of the character of the university
staffing setup
B-l-d 2(31) rapid changes in project organization or directions in
crease insecurity and listlessness and interest lags due
to disarray associated with changes
B-l-d 3(22) project leaders are naturally biased toward their disci
pline and that discipline's mode of thinking; this
affects leadership patterns and many times alienates
project team members
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TABLE I - Continued

B-l-e

(I)

the nebulous, unorganized, and uncertain position of
Interdisciplinary Research in present university policy
reduces the interest, commitment, and funds from
departmental sources

B-l-f (28)

the departments and the project cannot readily require
compliance to project goals; they can only suggest and
guide directions of interest.

This disorganizes and

disintegrates the unified Interdisciplinary effort
B-2-a

(5)

department heads hesitate to approve researchers' time
given to project

C-l-a (25)

monetary sources do not see the long term picture and
advantages of Interdisciplinary Research and, the short
term, easily visible profits are small

C-2-a (17)

private outside groups desire to attain goals not neces
sarily consistent with project goals
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B . Questionnaire Development
The basic assumption made for this method of data collection
is the "top of the head" one.

The interview was a brief one (an hour

or less.) and accuracy was totally dependent on the reliability of
first hand, quick answers to questions, designed to take a minimal
amount of deeper thinking.
interviewing surveys, (4,9).

This assumption is made in many other '
The disadvantage of reduced accuracy,

if it exists in "quick response," was made up in the increased willing
ness of a busy respondent to answer all questions.

A combination of approximately 70 percent closed and 30 percent
open questions was used to obtain parallel forms of data, to limit
interview time, to make data encoding easier, and to enable the tapping
of different dimensions of similar opinions.

To gain a greater amount of information, survey scales were
developed to suit the questions asked (see Appendix D).
naire was developed in five parts.

These were:

The question

(I) Introduction;

(2) Identification; (3) Opinion; (4) Problem Area Search; and (5) Query.
Following- is an explanation of each section of questions on the ques
tionnaire.

The Questionnaire itself is found in Appendix J. ’ Where a

scale is used, the scale is given.
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I)

Introduction
The introductory statement was as follows:

I am Henry Shovic and am presently engaged in research on the
Gallatin Canyon Study for my master's thesis. If we have time
after the interview, I would be happy to discuss any aspects of my
research with you. All answers are confidential, as I am investi
gating any patterns of responses, not any particular individual's
performance.
The above paragraph:

(I) identified the questioner;

(2) identified the purpose; (3) limited the interview topic to
questions and limited pre-conversation; and finally
(4) established rapport through confidence.

2)

Identification
. This section consisted of questions used to provide informa

tion on the number and characteristics of the respondents.
The Identification questions were (11-114).
set the information exchange mood of the interview.

These questions
Questions were

of the factual, low key type to elicit useful statistics, but also
to prepare and relax the interviewee by the interests shown in his
background.

II.

What, is your age please?

The adjective "approximate" is inserted to reduce sensitivity to
this question.

.

3

-
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12.

Sex

This question is self-evident.
13•

Department

Each department is given a number for coding.

Heads of departments

and Deans are coded separately.
14. Your specialty within your department?
The question has largely a "rapport building" purpose, i.e.,
personal interest.
15.

How. many years have you been a faculty or administration
member at a university?

This question is self-evident.
16.

How many years have you been a faculty or administration
member at Montana State University?

This question is self-evident.
17.

Are you affiliated with the Gallatin Canyon Study now?

This is interpreted to be involvement in the capacity of the indi
vidual's normal function (administrator, researcher, etc.).

This

was so stated in the interview.
18.

If not, when did you leave the study?

(if applicable)

This question is self-evident.
19.

How' many years have you been affiliated with the
Gallatin Study?

Again, this is in the capacity of individual function.
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HO.'

On the average, about what percentage of your
university time has been spent on the project?

This again is interpreted as in the capacity noted above.

111.

On the average, about what percentage of your time
has been formally funded under the Gallatin Canyon
Study?

This question refers only to monetary remuneration.

112.

Out of this list (scale A, see Appendix D) please
select the functions that you feel most closely
approximate the ones you perform within the study.
Please order these by number in terms of your
involvement in each: the most important being first.

Each individual rates the applicable functions as he sees his role.
Option a and b are assumed synonymous because of definition differ
ences among investigators.
a.-b.

Categories are explained below (Scale A),

Investigator - Principal investigator

c . Project head
This is the formal leader of the project.
d. Assistant to investigator
This is a graduate assistant, a technician, or an aide to an
investigator.
e . Member of project administration or management
This is internal to the project management.
f . Member of university administration of project
This is the external, university, controlling management.
g.

Department administration

This is within the department noted above; a member of management
of that department.
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h.

Clerical

i.

Separate research (funded by but not directly related to)

This is research budgeted for but not included in primary goals.
j . . Other (please specify)
This is self-evident.
113.

Have you had any experience in Interdisciplinary
Research previous to the Gallatin Canyon Study?

This is self-evident.
114.

If yes, please give the type of each experience, your
function in that project, and the approximate dura
tion of your involvement.

This question asks for specific information about the previous
experiences.

3) Opinion
The Opinion questions are (115-130).

This set of questions

is designed to determine the perceptions, opinions, and views of the
investigators about the project and this form of research in general.
When not specified, all questions are assumed to refer to large scale
university interdisciplinary research.
•

'

•

-

*

‘

Questions (115-118) identify different aspects of Interdisci
plinary Research and the respondents' reaction to, and perception of, them.
'115.

Practically, how important do you think Interdisciplinary
Research is as far as contributing to theoretical know
ledge at the present time?

This refers to the general importance of Interdisciplinary Research

48
to "pure" or non-problem oriented knowledge (Scale B).
Scale B
Code

Response

1
2

very important
fairly important

3

not very important

4

unimportant

116.

At the present time, how important do you think
Interdisciplinary Research is to the solving of
the problems of our society?

This question refers to the general importance of Interdisciplinary
Research to problem-solving aspects of science (Scale B ) .
117.

At the present time, how important do you think
Interdisciplinary Research is to the university?

This question asks in effect how much positive influence Interdisci
plinary Research has on the university (Scale B).
118.

How important do you think Interdisciplinary Research
is to the furtherance of your own career, at the
present time?

Interdisciplinary Research's effect on the professional career is
examined here, from a positive to neutral viewpoint (Scale B).
119.

In general, how successful do you think other Univer
sity Interdisciplinary projects have been in achieving
their goals? .

This refers to other projects.
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Scale C
Code

Response

1

very successful

2
3
4
5

successful
mildly successful
mostly failure / some success
total failure

120.

How successful do you think the Gallatin Canyon
Study has been so far in achieving its goals?

This, of course, is specific to the Gallatin Canyon study and is
involved with the success of the Interdisciplinary Research project
itself (Scale C).
121.

What do you feel has been the impact of the Gallatin
Canyon Study on your own career?

This question is self-evident.
122.

Please relate here the important purposes the Gallatin
Canyon Study has served for you. If more than one,
rank them by order, please, the most important purpose
being first.
Scale D is as follows:
a.

Instructional purposes

b.

Career change

c.

Significantly maintained or created an
official university position for you

d.

Furthered professional recognition .

e.

Produced or aided publications

f. Aided graduate or undergrad students by
accessory funding, research opportunities,
or experience
'
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g.

Developed personal abilities and interests
in cross-disciplinary communication

h.

Furthered work specifically in your field

i.

Other (please specify)

This question is self-evident.

(One or more are ranked as perceived

by respondent as important.)
123.

Please rank the following settings, Scale (E), with
respect to which have the best resources for con
ducting Interdisciplinary Research.
a.

Private industrial setting

b . University setting"
c.

Independent research organization

d.

Government agency

This question was slightly modified for the interview.

It was read

and was interpreted as, "Please rank the following settings with
respect to which has the best chances of success when conducting
Interdisciplinary Research, at the present time."

Each setting

is a general heading based on funding and social distinction.
124.

Are there any other settings that may be more appro
priate that you believe should be included?

This question is self-evident.
125.

If.yes, what are they, please?

This question is self-evident.
126.

What do you feel are the three most important goals
of the Gallatin Canyon Study?

This is limited to three goals, as are the formal written Study goals.
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127.

How well do you feel the study is meeting each
of these?

This is related to question 126, and the number of responses varies
with the number of goals expressed (Scale F).
Scale F
Code

Response

1

very well

2

fairly well

3

moderately well

4

fairly poorly

5

very poorly

128. - 130. Given a choice, would you participate in
another Interdisciplinary project? (not concurrent
with this one) If yes, why? If no, why not?
These questions are stated and interpreted in terms of university
Interdisciplinary Research.

4) Problem Area Search
Introduction: The following list is composed of factors
that a number of researchers have seen as possible problems in the
operation of Interdisciplinary Research. As you read each please rate
it as to whether, in your perception, it is a problem In the Gallatin
Canyon Study. It is very important that you don't judge these by
whether they should or should not exist in this study, but only by
whether they do exist here.
Secondly, rate each potential problem as to its importance
or relevance to Interdisciplinary'Research in general in the university.
This should be done separately from the rating of the relevance of the
problem to this study. Each problem is defined briefly, and after
reading each,please- give me your responses. If a term is not clear,
please ask and I will explain further. Use Scale (G).
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Scale G
* * Code

Response

* *

* *
*

*

* *

I

very much a problem

* *

. fairly large problem
moderate problem

* *
* *

* *

2

* *

3

* *

4

slight problem

* *

5

no problem

* *

•

* *
**
* *

The introduction■is designed to explain three things:
1) procedure
2) emphases on objective evaluation
3) proper response made
The procedure is as follows. Each statement is read by the respon
dent on a. list and the numerical response is given orally from a
given scale. Each statement is rated both ways in order, i.e.,
"problem to Gallatin. Canyon study," then "problem in general."
(The purposes for each statement and statement order can be found
in the Chapter IV-A-2, Problem Area Development.)

5) Query
The next, two questions apply to the following list of
relationships that exist in the Gallatin Canyon Study (Scale H ) .
Code
I
2
3
4
5

Response

■ ■

a . investigator personal relations
b. project framework.
c . project administration (budgetary)
d . funding agency
e . project management

■ ■%

''-O

•

I-

f .,V
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Code (Cont'd.)
.6

f.

Response
the investigator toward his other interests

8

g- department
h . researched environment

9

i.

other (please specify)

0

j•

no answer

7

Ql.

What , in your opinion, is the category that holds or
includes the major problems in the Gallatin Canyon Study?

Q2.

What are the major problems?

Q 3 • What is the second most important category of problems ?
Q4.

What are the major problems?

These questions are a combination of open and closed questions
to allow the respondent freedom in interpreting and expanding upon the
given list of choices of problem areas.

Two choices only are given to

limit response time and to involve only the major problems in responses.
Q 5 . Would you please give me your personal definition of
Interdisciplinary Research in a short statement?
This question is self-evident.
Q 6 . Would you please give me your definition of what con
stitutes "successful" Interdisciplinary Research?
This question is stated and interpreted as the following.
"Would you please give me your ideas of what form of organization
would have the best chances of success at University Interdisci
plinary Research?"
Questions Q5 - Q6, are explorations into the nature of Interdisci
plinary Research.
Note:

For the coding used in. the interview, please see Appendix F.
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C . Data Collection

I . Method and Population Selection
All interviews were completed in the period between May 8
June 7 of 1973.

to

Of the thirty planned interviews, twenty-eight were

accomplished--the last two being unfinished because of unavailability
of those two project members. ' Nineteen investigators currently active
or inactive within the project were interviewed, along with department
and university administrators. All were selected by preliminary inter
views with project management (of which there were ten on the project)
to achieve a satisfactory cross section of personnel involved in some
way with the project.

A listing of those interviewed is contained in

Appendix G.

Each member of the project team received a preliminary request
for an interview by the project director, and all were telephoned for
appointments by the researcher.

There was complete cooperation; nearly all respondents were
extremely helpful in their responses to this one hour interview.

The sample interviewed was almost the entire population of
interest at the time of the interviews.

All inferences made about the

sample were therefore assumed to-be directly‘applicable to the popula
tion, with essentially no sampling error.

I.
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2.

Population Characteristics
General characteristics of the population interviewed are noted

here, supplementing the above. There were twenty-seven males and one
female interviewed.

There were ten departments represented, including

geology, industrial engineering, agricultural engineering, mathematics,
plant and soil

science, history, zoology and entymology, agricultural

economics, botany and microbiology, and government. Also interviewed
was a project member representing the Center for Interdisciplinary
Studies

and sociology.

There were three department heads interviewed,

those of botany and microbiology, economics, and plant and soils science
Deans of the College of Engineering, the College of Letters and Science,
and the College of Agriculture were interviewed, along with the associ
ate director of the Agricultural Experiment Station.

Appendix D in

cludes a complete list of all the different positions occupied by those
interviewed, entitled "Department Listing."

The Director of the Endowment Research Foundation was interviewed
this being the administrative branch of the University, directly respon
sible for the project.

A plant and soil science graduate student work

ing with the project investigators was also questioned.

Average ages of respondents were as follows:
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Subset

Age (years)

Total set

45

Project Management

43

University Administration

51

Non-Ranking Investigators

42

The average number of years in an academic career was fifteen,
and the average career length at Montana State University was twelve
years, many of the respondents having spent their entire career at
Bozeman.

Twenty-four out of the twenty-eight interviewed were current

ly affiliated with the Gallatin Canyon Study, and the average length
of time spent on the project was 2.73 years.

Average percentage of university time spent on the project and
the average percentage of university time budgeted were approximately
the same, both being 22%.

The range was 0 - 70% for both percentages.

The average experience in some form of Interdisciplinary Research
was 5.08 years with the average number of experiences being two.

The total: set was broken into three subsets for analysis..

These

were: Management, or the members, past and present, of the internal
project management (10 members); Administration, or the university
administration involved in some way with the project (9 members); and
Non-Ranking Investigators, sometimes called "Other", or those who are
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not in the other sets but nevertheless were researchers on the
project (9 members).

D . Analysis
This subsection deals with the summarizing and analyzing of
the data as collected in the interviews.

This was accomplished in two

parts.
(1) Data Validation Procedures
This section discussed the procedure used in this
study to certify■with a reasonable degree of cer
tainty, the accuracy and reliability of the
gathered data and the measurement device.
(2) Sectional-Analysis
This section discussed the actual analysis proce
dures and results obtained from the analysis.
This is divided into sections corresponding to
various methods of analysis used.

I. Data Validation Procedures
a.

Introduction and Cross Check
The data collected were validated three ways. The first was

by using parallel collection (see Chapter IV-B, Questionnaire Develop
ment).

This provided a cross check on various questions to identify

and reduce bias in responses, and to eliminate faulty questions. The
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second way was to employ a Chi Square test for random, or uniformly
distributed answers.

The affect of this was to reduce the importance

placed on nonsignificant or inconsistent responses. . A discussion of
this follows in Chapter IV-D-l-b (Chi Square Tests).
of validation was by the weighting procedure.

The final method

This enabled more know

ledgeable and unbiased sources (as defined below) to have more of a
"say" in the total response. This is discussed in Chapter IV-D-l-c
(Weighting of Respondents).

Of course, also used was subjective

"common sense" to examine critically any illogical conclusions.

b.

Chi Square Test
Purpose:
Chi Square tests were performed on all attitude and perception

questions to evaluate the probability of random answers to questions.
If a question turned out to be a random response, rather than one with
some form of distribution", that, question may be in one of three cate
gories.
1) A poor question; one in which a respondent had
either no .knowledge of the subject or the wording
was such that the question was not understood.
2) A misused question, in which the respondent delib
erately or unconsciously gave a misleading or
random answer.
3) A question that contains a wide range of opinions
in the response.
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Procedure:
The procedure followed was to calculate frequencies for each
cell (category) in a given question, usually scale values, and then to
use the Chi Square test against a uniform distribution to determine
whether or not the observed distribution was uniform.

The expected

frequency (if truly uniform or random) should have been equal for all
categories.

This was calculated by dividing the non-zero sample number

by the number of categories possible.

If the Chi Square statistic was

greater than the value obtained from the appropriate table, the ques
tion response was assumed non-random, or having some other distribution.
If.not, the response was assumed random.

The small frequencies involved

(some less than five) were noted and assumed to affect the statistic
only in a minor way (25,30).

The statistics were calculated with a

computer program developed by the author (see Appendix H ) , and the
comparative tabular Chi Square values were found in the appropriate
tables using (k-1) degrees of freedom (k being the number of categories
possible in a response), and a .05 level of significance (30).

This

level was interpreted to mean a 95 percent accuracy of this test, a
value assumed arbitrarily.
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Formula used:

where
k

=

number of categories in scale

fi

=

cell frequency (observed)

e^

=

expected cell frequency

n

=

number of respondents = N(total sample)

=

^

- b(nonresponse)
'N

=

28

b

=

nonresponse (varies with question)

Results:
Table 2 depicts the results corresponding to the total set.
The values were also calculated for the management subset, and though
not used in this analysis, they are included for reference (Table 3).
If a question is significant, or non-random, the "significant"
has a "yes"; if random, a "no".

column

TABLE 2.

Results of the Chi Square Test Against a Uniform
Distribution on the Total Set*

degrees
of
freedom

k

exp
freq

Theoretical importance of
Interdisciplinary Research

4

7.0

28

3

Problem solving importance
of Interdisciplinary Res.

4

7.0

28

University importance of
Interdisciplinary Research

4

7.0

Career advancement impor
tance of Interdiscplinary
Research

4

Success of Interdisciplinary
Research at other univ.

X2
(calc.)

X2
(given)

signi
ficant

11.429

7.815

yes

3

30.000

7.815

yes

28

3

10.826

7.815

yes

7.0

28

3

2.571

7.815

no

5

5.4

27

4

22.111

9.488

yes

Success of Gallatin Canyon
Study

5

5.6

28

4

30.929

9.488

yes

I23A

Rank of Private Industry

4

7.0

28

3

4.571

7.815

no

I23B

Rank of University

4

7.0

28

3

7.714

7.815

no

I23C

Rank of Independent
Research Organization

4

7.0

28

3

26.571

7.815

yes

Rank of Government Agency

4

7.0

28

3

15.143

7.815

yes

Question
115

116

117

118

119

120

I23D

n

TABLE 2 - Continued

Question

k

exp
freq

I (BI) uncertain position of
Interdisciplinary Research
in academics

5

5.6

28

IG

5

4.8

2 (A2) Spatial and temporal sep
aration inhibits coopera
tion

5

2G

degrees
of
freedom

X2
(calc.)

X2
(given)

signi
ficant

4

9.500

9.488

yes

24

4

8.083

9.488

no

5.6

28

4

9.143

9.488

no

5

4.6

23

4

9.826

9.488

yes

3 (BI) Difficulty in change of
functions or Personnel

5

5.6

28

4

8.429

9.488

no

3G

5

4.6

23

4

14.609

9.488

yes

4 (Al) Absolute truths inhibit
change

5

5.4

27

4

7.630

9.488

no

4G

5

4.8

24

4

13.083

9.488

yes

5 (B2) Department not granting
time approval

5

5.4

27

4

6.889

9.488

no

SG

5

4.0

20

4

9.000

9.488

no

n

* For questions 1-32G, the "G" indicates the response "in general". Further, the expressions
in parentheses is the category in which it falls, see Chapter IV-A-3-c, Problem Area Creation.

TABLE 2 - Continued
degrees
of
freedom

X2
(calc.)

28

4

6.286

9.488

no

4.2

21

4

2.571

9.488

no

5

5.6

23

4

4.857

9.488

no

Question

k

exp
freq

n

6 (BI) Short term outlook inhibits
commitment of department

5

5.6

6G

5

7 (A2) jargon used to confuse
outsiders
7G

X2
(given)

signi
ficant

5

4.4

22

4

0.727

9.488

no

8 (Al) tradition inhibits change
in orientation

5

5.6

28

4

20.214

9.488

yes

SG

5

4.6

23

4

8.087

9.488

no

9 (A2) interest conflicts of
researchers

5

5.6

28

4

18.786

9.488

yes

9G

5

4.8

24

4

3.917

9.488

no

10 (A2) discipline's self impor
tance

5

5.6

28

4

22.000

9.488

yes

IOG

5

4.6

23

4

2.000

9.488

no

11 (A2) insecurity about field
inhibits expansion into
others

5

5.6

28

4

15.571

9.488

yes

HG

5

4.6

23

4

5.043

9.488

no

12 (A2) excessive imposed Inter
disciplinary communication

5

5.2

26

4

5.923

9.488

no

TABLE 2 - Continued

5

5.6

28

5

4.2

5

4

8.071

9.488

no

21

4

11.619

9.488

yes

5.6

28

4

10.929

9.488

yes

5

4.8

24

4

4.333

9.488

no

beginning of a project with
no model or framework
5

5.4

27

4

13.185

9.488

yes

5

4.4

22

4

4.818

9.488

no

5

5.6

28

4

4.857

9.488

no

5

4.8

24

4

4.333

9.488

no

5

5.6

28

4

6.643

9.488

no

5

4.6

23

4

19.391

9.488

yes

departments tending to
resist time approval be
cause of conflicts with
established priorities

technical language in
decipherable to outsiders

necessity of an interest
by researchers &
preceding involvement

16G

17G

4

no

15G

17 (C2)

22

9.488

14G

16 (Al)

4.4

7.545

13G

15 (Al)

5

X2
(calc.)

signi
ficant

12G

14 (Al)

n

degrees
of
freedom

X2
(given)

Question

13 (BI)

k

exp
freq

conflict with outside
interests

TABLE 2 - Continued

23G

5

4.8

24

5

5.6

5

4

18.000

9.488

yes

28

4

18.067

9.488

yes

4.6

23

4

5.261

9.488

no

5

5.6

28

4

2.143

9.488

no

5

4.8

24

4

8.833

9.488

no

Interdisciplinary Research
seen as a threat to re
searchers' positions
5

5.6

28

4

1.429

9.488

no

5

4.8

24

4

10.625

9.488

yes

5

5.4

27

4

6.037

9.488

no

5

4.8

24

4

8.833

9.488

no

5

5.6

28

4

8.964

9.488

no

5

4.6

23

4

3.957

9.488

no

overly inquisitive inves
tigators (in others work)

assumption that no
management needed

bias in project leaders

22G
23 (A2)

4

yes

21G
22 (BI)

28

9.488

2OG
21 (A2)

5.6

12.857

group support available
within discipline inhi
bits expansion outside

19G
20 (A2)

5

signi
ficant

ISG
19 (A2)

n

degrees
of
freedom

x2
(given)

Question
18 (A2)

k

exp
freq

dual burden of director/
investigator excessive

X2
(calc.)

TABLE 2 - Continued

24 (Al)

5

5.6

28

4

2.857

9.488

no

5

4.8

24

4

2.667

9.488

no

5

5.2

26

4

3.615

9.488

no

5

4.4

22

4

15.727

9.488

yes

5

5.6

28

4

18.071

9.488

yes

5

4.6

23

4

21.830

9.488

yes

5

5.4

27

4

7.630

9.488

no

5

4.2

21

4

5.429

9.488

no

5

5.4

27

4

6.519

9.488

no

5

4.2

21

4

13.524

9.488

yes

5

5.6

28

4

10.214

9.488

yes

monetary sources have
short term outlook which
inhibits progress

disciplines tend to
specialize too much

over protection of
professional "area"

27G
28 (BI)

departments have little
real power over project
researchers

28G
29 (Al)

signi
ficant

methods, metrics differ
and conflict

26G
27 (A2)

X2
(given)

k

25G
26 (Al)

X2
(calc.)

Question

24G
25 (Cl)

n

degrees
of
freedom

exp
freq

academic freedom
inhibits project control
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n

degrees
of
freedom

X2
(calc.)

X2
(given)

signi
ficant

4.6

23

4

7.217

9.488

no

5

5.4

27

4

1.704

9.488

no

5

4.2

21

4

7.810

9.488

no

rapid changes in project
direction inhibit progress 5

5.6

28

4

8.429

9.488

no

5

4.4

22

4

3.000

9.488

no

5

5.6

28

4

10.929

9.488

yes

5

4.8

24

4

8.083

9.488

no

Question
29G
30 (BI)

reward system inadequate

3OG
31 (BI)

31G
32 (A2)

32G

preferred isolation by
some researchers inhibits
coordination

k

exp
freq

5
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TABLE 3
Results of the Chi Square Test Against Uniform
Distribution on Management Subset

Question Title
115

116

117

118

Theoretical importance of Interdisci
plinary Research

X2
(calc.)

1.200

significant

no

Problem solving importance of Inter
disciplinary Research

22.800

University importance of Interdisci
plinary Research

3.600

no

Career advancement importance of
Interdisciplinary Research

2.000

no

yes

Success of Interdisciplinary Research
at other Universities

1 1.0 00

yes

120

Success of Gallatin Canyon Study

19.000

yes

12 3A

Rank of Private Industry

12 3B

119

1.200

no

Rank of University

10.000

yes

I23C

Rank of Independent Research Organi
zation

17.200

yes

I23D

Rank of Government Agency

16.400

yes

I

Uncertain position of Interdisci
plinary Research

3.000

no

3.250

no

3.000

no

IG
2

2G

Spatial and temporal separation
inhibits cooperation

12.286

yes
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TABLE 3 - Continued

Question Title
3

Difficulty in change of Functions
or Personnel

3G
4

Absolute Truths inhibit change

4G
5

Departments not granting time approval

SG
6

Short term outlook inhibits commit
ments of department

6G
7

jargon used to confuse outsiders

7G
8

interest conflicts of researchers

9G
10

discipline's self importance

IOG
11

HG

signi
ficant

8.000

no

8.000

no

8.222

no

5.750

no

10.444

yes

4.000

no

4.000

no

0.857

no

1 .0 0 0

no

3.714

no

traditions inhibit change in orientation 1 1.000

SG
9

X2
(calc.)

insecurity about field inhibits
expansion into others

yes

3.714

no

8.000

no

3.250

no

7.000

no

3.714

no

7.000

no

0.857

no
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TABLE 3 - Continued

Question Title
12

excessive imposed Interdisciplinary
communication

12G
13

departments tending to resist time
approval because of conflicts with
established priorities

13G
14

technical language indecipherable to
outsiders

14G
15

beginning of a project with no
model or framework

15G
16

necessity of an interest by researchers
and preceding involvement

16G
17

conflict with outside interests

17G
18

group support available within disci
pline inhibits expansion outside

ISG
19

19G

overly inquisitive investigators
(in others work)

X2
(calc.)

signi
ficant

2.667

no

3.714

no

2.000

no

2.286

yes

2.000

no

2.000

no

7.000

no

8.000

no

3.000

no

0.750

no

5.000

no

8.000

no

3.000

no

5.750

no

5.000

no

10.857

yes
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TABLE 3 - Continued

Question Title
20

assumption that no management needed

2 OG
21

Interdisciplinary Research seen as
a threat to researchers' positions

21G
22

bias in project leaders

22G
23

dual burden of director / investigator
excessive

23G
24

methods, metrics differ and conflict

24G
25

monetary sources have short term
outlook which inhibits progress

25G
26

disciplines tend to specialize too much

26G
27

over protection of professional "area"

27G
28

2 SG

departments have little real power
over project researchers

X2
(calc.)

signi
ficant

4.000

no

9.000

no

2.000

no

2.000

no

8.000

no

0.750

no

4.000

no

2.000

no

3.000

no

0.750

no

3.778

no

2.286

no

6.000

yes

8.000

no

2.000

no

0.857

no

0.444

no

0.667

no
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TABLE 3 - Continued

Question Title
29

academic freedom inhibits project
control

29G
30

reward system inadequate

30G
31

rapid changes in project direction
inhibit progress

31G
32

preferred isolation by some researchers
inhibit coordination

32G

Note:

X2
(calc.)

signifleant

5.000

no

3.714

no

3.000

no

4.000

no

5.000

no

2.333

no

3.000

no

5.750

no

Degrees of freedom and expected frequencies
are identical to Table 2.

73
c . Weighting of Respondents
Introduction:
A weighting system to differentiate between various qualifica
tions of respondents has been developed. The justification for adoption
of this procedure follows.

The differences in respondents will certainly make a difference
in responses; and a few of these respondent differences enable some
respondents to make more accurate observations of phenomena occurring
within the study.

The awareness of the individual of goals of the study

is an indicator of the general awareness of the characteristics and
operation of that study.

The position of a person in the hierarchy of

the study will also influence his ability to see relationships.

The

amount of involvement of the investigator and his previous experience
in this form of research also influence the accuracy of his judgments
about the study.

In order to explicitly take into account these accuracy-deciding
factors, a numerical weighting procedure was formed to modify the impor
tance of the various observers' responses.
factors mentioned above:
ience.

This was based on the four

involvement, position, awareness, and exper

It was felt that these four factors were adequate to describe

numerically the relevant differences in the investigators' perceptions
of the study, and that this procedure would enable more useful Information
to be obtained from the raw data.
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Weighting Breakdown:

..

Each of the before mentioned factors added a certain importance
to each respondent's answers to questionnaire questions.

Some weights

were continuous, and thus appeared to require a continuous scale in the
questionnaire itself; but the difference in mode was justified, as the
respondent initially used an integer code, and this was modified only
by the weightings, thus retaining the initial information in integer
form.
All four weighting factors were assumed to have approximately
the same maximum range, and thus the same importance.

The total weight

ing had a maximum range of 0.496 - 1.9, as it was felt that a well quali
fied observer would make no more than twice as accurate an observation
as a neutral one, whereas the observer deficient in some areas would be
weighted less than one.

A final comment as to weight character:

these weights have been

developed on the basis of neutrality with respect, to personality.' The
importance of the status or position of an observer was moderated by
other factors.

For example, a management position of a respondent would

influence the weighting, but not singly, or even largely.

The position

would greatly influence the importance only if awareness, involvement,
and experience were also present in the individual having the manage
ment position.

Thus, a weight was a combination of many factors, with

one predominating.

This reduced -chances of large errors,, while in

creasing the chance of overall accurate importance ratings.
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An explanation of each weight factor follows, i.e. weights A, B, C, D.
Weight A.

Involvement:

This weight is made up of the following subweights:
(I)

Al, years on the study; (2) A2, whether active or inactive in the

study now; (3) A3, time spent on study (%); and (4) A4, the proportion
of time spent over time budgeted. An explanation of each follows.
Category Al

Years on the study:

For a certain time on the study, rounded to a full year, a certain
weight was given, according to the following scale.
Years

=

Weight =

0
0.1

1
0.5

2

3
1.5

2.0

Maximum

=

2.0

Minimum

=

0.1

There is no "0" weight because it was assumed that some involvement
existed or the observation (respondent) would not have been included
in the data.

Data for this subweight was taken from question 19.

Category A2

Whether on or off the study now

For this weight, the following scores were given:
On study now (up to
July I, 1973)

A2 = 2

Maximum

=

2

Off study now

A2 = I

Minimum

=

I

It was felt that, even if not involved at the present, the respondent
had some knowledge of the situation.

Hence, the "I" minimum weight.

Data for this subweight was taken from question 17.
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Category A3

Time spent on. study in percentages

This was a continuous scale based on the following formula:
Weight

=

A3

=

(2) (% time spent)/100

•Maximum = 2 . 0
Minimum = 0.0

Data for this subweight was taken from question H O .

Category A4

The proportion of time spent over time budgeted

This was a linear continuous scale according to the following formula
Weight = A4 = (% time spent)/(% time budgeted)
This was truncated at a value of "2".

Maximum

=

2.0

Minimum

=

0.0

Data for this subweight was taken from questions H O , 111.
The total weight was computed with the following formula:
Weight A = (Al + A2 + A3 + A4)/4.0

Weight B

Maximum

=2.0

Minimum

= 0.525

Position:

This weight is made up of the following subweights:
(I) BI, member of the Steering Committee; (2) B2, the project head;
(3) B3, member of the executive committee; (4) B4, member of university
administration; and (5) B5, other personnel.

Categories Bi and B3 were subsets of project management.
Category B2 referred to the past and present leaders.
Category B4 included department heads, as well as other admin
istrators.
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Category B5 referred to all other respondents.
A respondent was assigned a "2" in each category in which he
belonged, and a "I" in those in which he did not. The Weight "I" was
assumed to be the lowest importance reasonable.

Information for the

weight component's was taken from the questionnaire response, question 112.
The final weighting is accomplished by the following formula:
Weight B = (BI + B2 + B3 + B4 + B5) (5.0)

Maximum = 1.6
Minimum = 1.0

.Weight C

Awareness

This weight was implicit, and is formed by examining the goals
as stated in question 126, and comparing them to the formal goals stated
in the official project documents in the three years of the project.
The three goals used for comparison with the respondents' given goals
were taken from the three research proposals generated by the Gallatin
Canyon Study.

They were most explicitly stated in the third document,

"A Progress Report and Continuation Research Proposal submitted to the
National Science Foundation" published in 1972 (31).

In summarized

form, these goals are:
(I)

to establish baselines of factors in the affected
environment, and to measure changes and interactions
of the variables.

Included also is the development

of a conceptual framework of the interrelated envir
onmental effects of the development.
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(2)
,

to present the data and conclusions in a form understandable and usable by the user (public and privatedecision-makers).

(3)

to compile the data in such a way as to have it and
the applications of it "generalizable" and
"transferable" to other investigations.

The scale ranges from a score of "0" or no consistency to "2" or
complete consistency.

For each respondent generated goal consistent with one of the
three above formal goals, a score of 0.6 was given.
mately one-third of the total weight.
tency declined.

This is approxi

This score was less as consis

Thus, out of three respondent goals, if all are very

consistent, a total score of 1.8 was given.

A maximum additional

score of 0.2 was given if overall observed awareness warranted it.
The applicable information was acquired from the open ended question 126

Weight D

Experience

This weight is made up of the following subweights:
(I) BI, total length of Interdisciplinary experience; (2) D2, average
position in this experience; and (3) D3, the total number of experiences
For this weight, information is taken from open ended ques
tions 113 and 114.

Category Dl

Total length of Interdisciplinary Experience .

All experiences were added in length.

For lack of a more

explicit scale,'a linear range was specified arbitrarily.

A total

experience of ten years was to represent the maximum weight.

This

weight was calculated by the following formula. The calculated value
was truncated at "2".
Weight = Dl = (total length) (2.0)/10.0

Maximum.= 2.0

f

Minimum = 0.0

Category D2

Average position

This subweight consisted of the assignment of a "2" to a respon
dent who had a management position in the most important of his
experiences in Interdisciplinary ventures.
predominate, were given a "I".

Other positions, if they

This procedure was followed because a

project manager was assumed to have a closer and more objective view
of problems involved.

Category D3

The total number of experiences

For lack of a more reasonable figure, five was assumed maximum
for this total number.

The terms "various" or "many", when given, were

arbitrarily assigned a "3".

The subweight was calculated by the follow

ing formula.
Weight = D3 = (number of experiences) (2) /5.0

The calculated, value was truncated at "2", and the minimum value was
given as "I", because the lack of experience here was assumed to imply
no less than a neutral weighting about the respondents judgment.

The total weight was computed by the following formula.
Weight D = (BI + D2 + D3) / 3.0

Maximum = 2 . 0
Minimum = 0.46

Final Weighting:
The final weight was calculated from a formula averaging the
four individual weights in a manner similar to each of them.

Each

,individual weight was given identical consideration.
Total Weight = (Weight A + Weight B + Weight C + Weight D)/4.0
Maximum = 1.9
Minimum = 0.496
This indicated that an interviewee could have been approximately half
as important as neutral (I), to twice as important, depending on the
various factors involved in'the weighting.

This seemed reasonable to

the author.
Questions weighted, were 115, 116, 117, 118, 119, 120, 123 (a,b,
c,d), and all Problem Area Search questions.

The weighting formula for the individual responses was obtained
from consultation with texts and educators versed in the field (30).
Weighted Response (sample i) = (Total Weight)^(Raw Response)^
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N

Weighted Mean =

N
(Weighted Response, Sample i ) / ^ Total Weight
i-1
i=l
of sample i
N = total number in sample = 28

Interactions in the weighting procedure that override the normal
functioning of the weighting process are as follows:
(I) if administrative in Position, then Awareness of goals was given a
neutral, or "I" rating.

This implies the administration had no require

ment to know the project goals for the weighting, a reasonable assumption,
as they were not involved with the project that closely;

(2) again,

if administrative in Position, then weight A, Involvement, was not
used.

This is because the administration was not directly involved

with the study.

Values for weight A were assumed as follows.
Al = 2.
A2 = 2.
A3 = I.
A4 = I.

The weighting values were developed from direct data taken from
the questionnaire responses, and from indirect analysis of open-ended
response, as explained above.
questions are in Table 4.
subset, are in Table 5.

The values developed from the open-ended

The final weights, by sample number and by
The weighting itself was accomplished via a

computer program developed by the author; A listing of this program is
contained in Appendix H .
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TABLE 4
Weight Values from Open Ended Questions

BI

B2

B3

B4

B5

C

Dl

D2

D3

I

I

I

I

2

I

0.8

10

I

3

2

I

I

I

I

I

1.0

04

I

I

3

I

I

I

I

I

0.7

03

I

I

4

2

I

2

I

I

2.0

00

I

I

5

2

I

2

I

I

1.9

00

I

I

6

I

I

I

I

I

1.6

00

I

I

7

I

I

2

I

I

0.9

00

I

I

8

I

I

I

2

I

1.1

04

2

3

9

I

I

I

I

I

1.0

03

I

I

10

I

I

I

2

I

0.9

15

2

5

11

2

2

2

I

I

1.3

05

I

I

12

I

I

I

I

I

0.7

00

I

I

13

I

I

2

I

I

0.6

14

2

2

14

I

I

I

2

I

0.9

01

I

I

15

I

I

I

I

I

1.1

00

I

I

16

2

I

I

I

I

1.8

00

I

I

17

I

I

I

2

I

1.1

06

2

2

18

I

I

I

2

I

1.1

07

2

I

Component
Sample
No.
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TABLE 4 - Continued
BI

B2

B3

B^L

B5

C

Dl

D2

D3

19

I

I

I

2

I

1.0

14

2

7

20

2

I

2

I

I

1.5

11

I

3

21

2

I

2

I

I

1.7

08

I

2

22

I

I

2

I

I

1.0

09

I

5

23

I

I

I

2

I

1.1

00

I

2

24

I

2

2

I

I

1.4

11

I

I

25

I

I

I

I

I

0.7

02

I

I

26

2

I

I

I

I

1.8

02

2

I

27

I

I

I

I

I

1.1

25

I

I

28

I

I

I

2

I

0.6

09

2

5

Component
Sample
No.

Averages: 1.25

5.08

1.28

2.0
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TABLE 5
Weights (by Sample)
Final Weight

Sample No.

Final Weight

I

1.275

20

1.538

2

.882

21

1.465

3

.901

22

1.300

4

1.319

23

1.042

5

1.379

24

1.363

6

1.117

25

.959

7

1.028

26

1.352

8

1.258

27

1.165

9

1.048

28

1.408

10

1.425

11

1.313

12

.854

13

1.194

Sample No.

14

1.058

15

.993

16

1.229

17

1.258

18

1.242

19

1.425

Total =
Averages
average weight = 1.205
(total set)
average weight = 1.328
(manage subset)
average weight = 1.266
(admin.subset)
average weight = 1.005
(other subset)

33.727
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2.

Sectional Analysis'
a.

.

Opinion Indices
Questions investigated were primarily the ones classed as

"significant" by the results of the Chi Square test run on the total
data set (see Section IV-D-l-b, Chi Square Test).

Other questions

were given less importance in the analysis, unless otherwise noted.

Each of the following indices is a general categorization of
certain types of data gathered, used to determine general conclusions
from the raw responses, both in groups of respondents and from indi
vidual ones. All data used was weighted data, as in Table 6.
wise, weighting did not apply.
Appendix I.

Other

Open ended data are located in

Following is a list of the six indices.
1)

Perceived Importance of this Form of Research

2)

Perceived Success of the Gallatin Canyon Study

3)

Perceived Career Impact

4)

Perceived Appropriateness of the University
for this Form of Research

5)

Attitude toward the Gallatin Canyon Study

6)

Perceived Definition of Interdisciplinary Research

Each is here described, along with the results obtained from the actual
analysis.

All scales used are in Appendix D.

TABLE 6
Means and Weighted Means (Opinion Questions)

Subset = Total

Management

Administration

Other

Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

Theoretical importance of
Interdisciplinary Research

2.21

2.21

2.20

2.20

2.22

2.19

2.22

2.26

Problem solving importance
of Interdisciplinary Res.

1.43

1.40

1.20

1.20

1.67

1.61

1.44

1.44

University importance of
Interdisciplinary Research

2.04

2.04

2.00

1.98

1.67

1.66

2.56

2.62

Career advancement importance
of Interdisciplinary Res.
2.39

2.38

2.40

2.40

2.44

2.37

2.33

2.35

Success of Interdisciplinary
Res. at other Universities
3.15

3.07

3.40

3.40

2.89

2.84

3.13

2.86

Success of Gallatin Canyon
Study

2.64

2.63

2.70

2.72

2.33

2.34

2.89

2.87

12 3A Rank of Private Industry

2.93

2.90

2.60

2.60

3.11

3.11

3.11

3.05

I23B Rank of University

2.32

2.35

2.50

2.51

2.11

2.14

2.33

2.37

I23C Rank of Independent Res.
Organization

1.46

1.44

1.20

1.20

1.67

1.66

1.56

1.53

I23D Rank of Gov. Agency

3.29

3.32

3.70

3.69

3.11

3.09

3.00

3.05

Question Title
115

116

117

118

119

120
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Index I.

Perceived Importance of this Form of Research1 . Questions

115 - 117

were the indicators used for the perception of the signifi

cance Interdisciplinary research has in the eyes of the involved
personnel.

Questions 115 - 116 were together interpreted to be an

indicator of the investigators' perception of whether the concept of
Interdisciplinary Research is problem centered or directed toward basic
research.

Question 117 asked the importance of Interdisciplinary

Research to the university setting.

All use response set (scale) B .

Scale B
Code

Response

1

very important

2

fairly important

3

not very important

4

unimportant

Analysis. All subsets indicated a greater importance of Interdiscipli
nary Research to problem solving than to the advance of theoretical
science, though the latter was still rated (on the average) as fairly
important.

The project management rated the problem solving aspect

as the highest of the various subsets, possibly because of their in
creased goal awareness (one of the goals of the project being to provide
some problem solutions to decision makers).

(Uses questions 115, 116, 117; see Section IVB, Questionnaire
■Development).
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Responses to Question 117 indicated the university administra
tion involved in the project felt that Interdisciplinary Research had
a high importance, averaging 1.66 on scale B , to the university, a
predictable response probably due to their interest in the financial
and formal academic rewards of research projects.

The average over all

subsets was also high (2.04), denoting an optimistic attitude toward
this type of research.

The nonranking investigators

and assistants

felt a lesser importance (2.62), suggesting the perception of a less
beneficial response in the university.

Synopsis, Index I.

From these results, it appears that the.involved

personnel were in agreement with the general assumption that Inter
disciplinary Research is basically problem oriented, but, being in a
theoretically oriented institution, they feel an importance also of
the potential "pure" contribution possible.

Secondly, it can be

inferred that the group was optimistic about the potentially signifi
cant role of the university in this type of research.

Index 2.

2
Perceived Success of the Gallatin Canyon Study .

The ques

tions listed below were used to indicate the perceived success of the
study as compared with other studies, and in an absolute sense.

The

difference between the means of questions 119 - 120, if significant,

^ (Uses questions 119, 120, 126, 127.
Questionnaire Development.)

See Chapter IV-B,
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indicated the opinion of the investigators and other personnel regard
ing the relative success of this project compared with other known
similar projects.

As a cross check, and as an absolute, goal oriented

measure, 126 and. 127 were included.

The perceived success (scale F)

indicated the attainment of the project goals, disregarding their
particular content

All other questions used scale C.

Scale F
Code

Response

I
2

very well
fairly well

3
4

moderately well
fairly poorly

5

very poorly •

Scale C
Code
I
2
■ 3
4
■ 5

Analysis.

Response
very successful
successful ■
mildly successful
mostly failure / some success
total failure

Comparison of 119 - 120 indicated a marked difference between

the perceptions of success in general (3.07, scale C), and in the
Gallatin Canyon Study (2.63).

This difference was highest and most

optimistic in the administrative subset, probably due to their interest
and closeness to funding (which was at a relatively higher level when
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compared to other projects at the university)'.

Interestingly, the

non-ranking investigators rated the success in general, compared to
success in this study, as approximately equal (2.86 vs 2.87).

The

standard deviations for this subset were much lower than for the other
subsets with respect to these questions, suggesting a more consistent
response.

Questions 126 and 127 were considered without regard for

goal consistency, this being discussed in Chapter IV-D-2-b, Goal
Consistency Index.

Average goal success values were calculated

(adjusted for varying numbers of goals given).

These values are as

follows (scale F ) .
For the total set:

2.44

For management subset:

2.60

For Administration subset:

2.15

For Other Investigator subset:

2.56

These are not weighted, as it was felt the accuracy was not high enough
to justify the small changes brought about by the weighting procedure.

The results tend to show a moderately high feeling of success
In the project. The administration had very low scores on goal consis
tency (see Chapter IV-D-2-b) and because of this, the very high score
for administration was disregarded.

It was felt that a clearer under

standing of the goals was necessary to accurately evaluate the success
of attainment than was present in the administrative subset.
subset score, adjusted for this omission, was 2.58.

The total

Even so, this
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figure showed a perceived success of moderate proportions.

Synopsis, Index 2.

The overall opinion seemed to be that the study

was fairly successful, using as a basis both questions 119 and 120,
and 126 - 127.

The administration was highly optimistic about both

questions and therefore about the success of the project.

The most

pessimistic subset seemed to be the non-ranking investigators set
which indicated the study was only mildly successful (below the total
set average for scale C),and no more successful than university Inter
disciplinary Research in general.
O
Perceived Career Impact . The noted questions served as

Index 3,

cross checking indicators of the career impacts of the Gallatin Canyon
Study on the involved personnel. Question 118 indicated the perceived
importance of Interdisciplinary research in general, while 121 examined
the importance of the Gallatin Canyon Study itself.

Being open ended,

this question was more specific and is interpreted more deeply than
-the question 118, thus providing more varied information. '122 speci
fically indicated the purposes the project has served for the related
personnel.

The range of these purposes denoted the relative importance

of career related ones, contrasted to the academic ones.

Questions 118 and 122 were also used as an inferential device.
118 inferred a general importance of Interdisciplinary Research, which
also should indicate the general importance of this particular project.
^ (Uses Questions 118, 121, 122.
Development.)

See Chapter IV-B, Questionnaire
■
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If this response is low, and there are few purposes viewed as impor
tant in 122, the response is consistent.

If 118 is rated highly, and

122 has few purposes indicated as important, it can be inferred that
this particular project was not extremely productive.

Scale B

(Used in 118)

Code

Response

I

very important

2

fairly important

3
4

not very important
unimportant

Scale D

-

Code
I
2 •
3
4
5
.6

7
8
9

Analysis.

Response
a.
b.
c.

instructional purposes.
career change
significantly maintained or created
an official university position for you
d. furthered'professional recognition
e . produced or aided publications
’ f. aided graduate or undergrad students by
accessory funding, research opportuni
ties, or experience
developed
personal abilities and interests
g.
in cross-disciplinary communication
h . furthered work specifically in your field
i. other (please specify)

118 was deemed as non-significant by the Chi Square test

(see Chapter V-D-l-b, Chi Square Analysis), and inspection of the fre
quency distributions confirmed it as a question having very inconsistent
response and a much larger than average spread.

Thus its importance is
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lessened in this analysis.

The most likely interpretation'was that

there was wide variance in the respondent's views about this importance.

Question 121, an open-ended question, had a variety of responses
also.

The management subset was fairly cynical about career impact,

labeling it as having "little effect" or "interfered with or inhibited
career".

Most indicated that no or little effect was evident in pro

fessional career advancement, but a few noted that a positive effect
accrued from the increased visibility on campus.

Finally, a few

respondents felt frustration and dislike for the time consumed and
lack of professional reward.

The administration subset responded nearly universally with
little or no career impact, though about 30 percent added that there
was some Interdisciplinary knowledge and orientation obtained from the
study.

This is an expected result, for, though many of these respon

dents had much previous experience with this research, their position
with respect to the Gallatin Study as administrators tended to de
crease direct career changes.

The non-ranking investigators reported a wide variety of effects,
ranging from a great effect to a minimal one.

The only evaluation here,

then, is that the project had a less than moderate effect on this sub
set, at least in their opinion.
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The total set's responses to question 122 indicated, by inspec
tion, that there were two purposes receiving a significantly higher
than average number of high rankings (scale D ) . These were category (f),
the aiding of graduate or undergraduate students (average rank = 2.10,
I being the highest possible rank, giving as a purpose = 75%), and
category (g), the developing of personal abilities in cross-discipli
nary communication (average rank = 1.74, percentage giving as a
purpose = 68%).

A marginally important one was category (h), the

furthering of disciplinary work (average rank = 2.60, 36%).

The

remainder of the purposes either ranked very low on the respondents'
scales or had very few mentions.

The management subset had essenti

ally the same responses; category (f), (2.57, 70%), category (g),
(1.50, 80%), with category (h) rating very low.

The administration's

replies indicated a trend toward the same response sets, but more
disciplinary work was mentioned, here interpreted to mean administra
tive work, as was the "other" category (i), which tended to include
administrative and budgeting purposes.

These responses were closely

followed by the non-ranking investigators, who ranked purposes very
similarly to the project management (who also are investigators,. but
in a less rigid capacity, as they also perform a management function).

Synopsis, Index 3.

Questions 118, 121, and 122 taken together rein

forced the conclusion that the engagement in Interdisciplinary Research
had little to do with the careers of the investigators and other
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personnel.

Furthermore, what impact there existed, was largely limited

to esoteric concepts such as the furthering of Interdisciplinary com
munication, or enhancing Interdisciplinary knowledge and experience.
The only concrete benefits noted with any consistency were those of
aiding students, and improving academic visibility on campus. Other
concrete impacts were largely absent, including advancement, profes
sional recognition, instructional aids, and publications.

Since an

academician operates in this sort of reward framework (one based on
publications, visibility, teaching, excellence, and research), the
career impacts of this project can be said to be largely negative.
This was because of the lack of the positive impacts that academ
icians "make their living from" and because actual negative opinions
were expressed by the investigators.

Index 4.

Perceived Appropriateness of the University for this Form

of Research^.

The noted questions served to determine whether the

investigators felt the university is in fact, the best place to do
this form of research. A low rating for the university coupled with
a high rating on Index Two (success of the Gallatin Canyon Study)
would be cause for further evaluation, whereas a low or high rating
on both at once would be the expected, and consistent.

If the success

of Interdisciplinary Research and the Gallatin Canyon Study were low,
;—
:
(Uses Questions 123, 124, 125.
Development.)■

—

I •

See Chapter IV-B, Questionnaire
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then a natural result would be that also the university is an inap
propriate place for conducting the research.

Analysis.

The Chi Square test revealed that two out of the four ranked

choices in question 123 (I23A, the private industrial setting, and I23B,
the university setting) had relatively inconsistent responses. Over all
the subsets (including the total set), the ranking was identical in
order with approximately the same differences between rank means across
subsets.
here.

Therefore, as representative, the total set means are presented

The ranking was:
C

Independent Research Organization

rank average •= I.44

B

University Setting

rank average = 2.35

A

Private Industrial Setting

rank average = 2.90

D

Government Agency

rank average = 3.32

The inconsistent responses to choices A and B were considered signifi
cant by the Chi Square test, and this was assumed to indicate that
these two choices were in an'indecision area" between the two signifi
cant extremes.

The independent research organization was hailed as

the most likely to produce useful results, while the government
agencies were not considered to be proper settings. The area in be
tween these extremes was inconclusive, and shows indecision and possible
confusion as to the university's role in this type of endeavor.
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Questions 124 and 125 were an extension of the ranking proce
dure, both acting as a check on the completeness of the ranking list
and as an independent query.

Approximately 57 percent of the respon

dents indicated that there was no other setting appropriate other
than the four mentioned.

Sixty percent of the management, 44 percent

of the administration, and 64 percent of the other investigators
responded this way, indicating that the list as given was fairly
complete.

The 43 percent of the total sample that did feel there was

another appropriate organization did not agree conclusively on what
type was best.

There were varying ideas, mostly centering around

combinations of the given categories, tending toward private manage
ment - university research mixes.

Other seldom mentioned organizations

were private citizen groups or consulting agencies involved with the
government.

Synopsis, Index 4.

Both questions agree fairly well in the conclusion

that the ranking by the respondents was inconclusive.

The results in

Index Two indicate a fair degree of perceived success in the Gallatin
Canyon Study, while the results of this index are not conclusive with
respect to the university setting. Both questions together seemed to
show that there is a wide variation of opinions on this topic, arid
that no conclusive summary is possible.
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Index 5.

Attitude toward the Gallatin Canyon Study.^

The noted ques

tions are indicators of the positive or negative attitude the investi
gators and other personnel have about the study in general, when used
with question Q6.

All asked implicitly a similar thing, that of

whether one would participate again, and under what conditions.

Similar

answers would indicate a consistent response, while inconsistent answers
would show a possible measurement problem in question formats.

These questions were interpreted independently of the success of
the study, or of the investigators' attitude toward Interdisciplinary
Research in general, though the responses to these types of questions
could be related.

These questions are all open-ended.

Analysis. Question 128 was answered "yes" by 86 percent of the total
sample, with the breakdown by subset as follows:
Management

"yes" answer

90 percent

Administration

"yes" answer

89 percent

Other personnel

"yes" answer

78 percent

This seemed to indicate a high percentage of willing personnel, who,
in spite of the problems experienced, desired to continue in this line
of research.

The succeeding query, "why?", was responded to in three

general areas. The first of these was that Interdisciplinary methods

■ ^ (Uses questions 128, 130, Q6. , See Chapter IV-B, Questionnaire
Development.)
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are the only ways to approach large problems in our society today.
Thirty-six percent felt this to be the major reason, and, interestingly,
only one was a member of the project management.

From this, it can

be concluded that management here does not agree with their colleagues
on the importance of Interdisciplinary Research in problem solving.

The second set of responses centered around the interest factor.
Each responded with some variation of just "being interested in the
experience of Interdisciplinary Research."

This set claimed 25 percent

of the total response to the question "Why?".

Thirdly, seven (25 percent of the total set) respondents were in
the "only if" category.

That is, they would participate in another

venture of this nature only if there were enough funds, more central
management, adequate released time, more interest by all members, and
no rigid hierarchical management control.

The two underscored comments

made by the project personnel were made in a few cases only, but are
nearly contradictory, indicating some disagreement about where basic
problems lie.

For the second two responsejareas, (the "just being

interested" and the "only if" groups), the total set was representative
of the three subset proportions.

The "no" responses to 128 were in the minority, being only four
percent of the total set.

These respondents either felt the project

was a waste of time or that the university was not set up properly'for
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this form of research, and the changes necessary would be undesirable.

Q6 was an open-ended query to investigate the respondents'
thoughts as to what would make a successful or productive venture.
The overwhelming response was in the area of management, leadership,
and organization. A strong central management was advocated with
budgetary, personnel, and organizing powers.
mitted, leadership was recommended.

Strong, totally com

Various forms of organization were

suggested, ranging from shrinking the entire project, to creating a
core group to select the personnel makeup and from that proceed with
the research. There were a number of misgivings that these sorts of
plans may not be workable in a university setting, but the majority
appeared to favor them as feasible solutions.

The final major conclusion was that more released time was
necessary for adequate devotion to the study.

The present time relo

cations were perceived as inadequate for the amount of work involved
in the Interdisciplinary effort.

Synopsis, Index 5.

The responses in this index seemed to point to

the conclusion that the project team's attitude toward the project was
basically positive and optimistic.

Secondly, the team's opinion of

the crucial improvements to be made were in the project management,
leadership, and organization.

Stronger control was desired, an

unlikely comment when coming from academicians.

Of course, it can be
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advanced that if an actual project came along and these advocated
principles were used, the investigators may still balk, owing to the
inherent freedom enjoyed in academic research endeavors.

Index 6.

Perceived Definition of Interdisciplinary Research.^

This

question asked for a definition of Interdisciplinary Research. The
range of answers given, together with a comparison with generally
accepted definitions outside this campus, indicated the common effort
or education involved in the project, and also with the similarities
and differences between this university and the larger scientific
community.

Analysis.

There were two major categories perceived in the answers to

Q 5 . These were those respondents who felt that Interdisciplinary
Research was primarily "problem oriented" (the definition accepted for
this study by the author), and those who did not mention or infer a
problem orientation, but did feel a cross-disciplinary orientation was
necessary for defining' a project as Interdisciplinary.

The former was

64 percent of the total set and the latter was 36 percent of that set.

Most (80 percent) of the management subset and 55 percent of the
administration were in the category that mentioned the problem orienta
tion.

Within this category there appeared two general divisions:

^ (Uses Question Q 5 .

See Chapter IV-B, Questionnaire Development.)
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(1) those who felt Interdisciplinary Research is defined if and only
if a problem exists and there is more than one discipline involved; and
(2) those who believed the necessary approach was to have been given a
problem and using the necessary resources to solve that problem,
regardless of disciplines' boundaries.

The first division accounted

for 39 percent of the responses in this category, or 25 percent of the
total set (both categories).

The second division had 62 percent of the

"problem" category responses and 39 percent of the total set.

Breaking

it down another way, the first division had 50 percent of the manage
ment subset, and the second division had 30 percent.

Moving to the second category (those who did not mention the
"problem" orientation), divisions similar to the first category were
found. Thirty percent felt the Interdisciplinary research team is
made up of whatever specialties are necessary, while 70 percent felt
Interdisciplinary efforts are defined in terms of the disciplinary mix
within them:

This division included the two management responses that

were in this category.

Synopsis, Index 6.

’

The general agreement among the involved investiga

tors seemed to be that Interdisciplinary Research is problem solving in
nature, and that it is based upon the using of all applicable and useful
resources, whether strictly cross disciplinary or not.

The agreement

was by no means universal, as there were high percentages feeling otherwise.
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The'effects of the administration's responses were minimized in this
particular investigation as they were considered not as close to the
actual investigation and development of the project as the investiga
tors themselves, and therefore not as well versed.in the conceptual
basis of it.

The category response indicated this to be true; in each

case, the administration was split nearly fifty-fifty in response.

The comparison between the response of management and that of
other personnel was very interesting.

The opinions of the management

were mostly in the category that mentioned a problem orientation as
being necessary to Interdisciplinary Research, but their feelings as
to whether the definition was based on the mix of personnel or the dis
regarding of traditional disciplinary boundaries was noticeably oppo
site the total set's response.

Host management felt it was based on

membership, while most of the total set appeared to favor the opposite
view.

b.

Goal Consistency Index^
This index is a factual comparison, not an opinion index.

For

this reason it was not included in the preceding section. Opinion
Indices.

The development of this index ties closely with Weight "C"

in Chapter IV-D-l-c, The Weighting of Respondents, and the reader is

^(Uses Question 126.

See Chapter V-B, Questionnaire Development.)
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requested to refer to that section for detailed background and. explana
tion.

The present discussion's purpose is to analyze and summarize the

gathered data.

As stated in the referenced Chapter, each one of the three goals
that was included in some form in the interviewee's responses to ques
tion 126 was given a proportion of the maximum weight. The maximum
weight possible was 2.0, a score of 0.6 being given for each of the
three goals mentioned, and a maximum of 0.2 being added if warranted by
overall awareness.

Scores could range from 0.0 to 2.0.

The average

weight of each subset follows.
Total Set

average weight = 1.25

Management Subset

M

Administration Subset^-

I!

11

= 1.0

Other Subset

It

it

= 0.95

= 1.53

From these figures, it appeared goal consistency was not very
high between the investigators' set of concepts and the formal project
goals. Even in management, though the average was higher than the
total, still in almost all cases, less than three goals were completely
correct.

There appeared to be a wide spread of these data, ranging from

extreme ignorance of the goals to complete, verbatim response.

%ote: The administrative subset was disregarded here as not
applicable; it.was given a blanket 1.0 average to delete it from analysis.
Also, the administration values were left out of the above averages.
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The distributions examined above were as expected, with the
management high and the response of the other personnel lower.

The .

large difference though, almost suggested a lack of interest on the
part of the non-ranking investigators to learn the actual goals of
the study.

Finally, when examining the individual scores on the goal ques
tion, the highest group (above 1.5) was 86 percent management, i.e.
six out of a total of seven above 1.5 in score were members of the
management subset.

Synopsis, Goal Consistency Index.

The most general conclusion was that

consistency was not very high between the investigators' perception
and the formal goals.

Management seemed to have a better conception

of the goals than the nonranking investigators, but there still was
not clear cut definition to their statements.

The management appeared

not to have communicated these goals very clearly to the investigators
as a body, or the investigators were not motivated to learn them.

c.

Restricted Problem Area Search

Introduction and Method.

This section is the analysis of the problem

area search developed in Chapter IV-A-3, Restricted Problem Area Search
Development.

The data have been obtained from the results' of the inter

views and are included in Tables

7, 8, 9 and 10.

These data.were cate

gorized in such a way as to be amenable to three levels of analysis,

.1
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each on a more detailed scale than the last, in order to "zero in" on
the real problems defined by the investigators in the interview.

These levels of analysis are the Macro level, Median level and
Micro level, the title of each indicated the scale and focus of the
analysis.

These are further explained below.

Following are two general

considerations to keep in mind while perusing the analysis, as they are
important guidelines in it.

The standard deviation of all questions was rather large, aver
aging between 1.0-1.5.

The weighting procedure almost invariably

increased the standard deviation by a multiplying factor of 1.5 to 2.0.
These observations indicated a large variation in response, implying
nonconsis tent opinions in many questions.

The Chi Square test mentioned

previously, was the only 'test made for the purpose of eliminating exces
sively spread responses, and no other analysis of,spread was performed.
The difference in means of the responses was still used as indicative
of real differences in opinions.

Secondly, the most important factors in the analysis were the
relative differences between means. The absolute values of the scale
responses (5 = no problem to I = very much a problem) was given secon
dary, though significant importance.
reasons.

This was done for the following
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The analysis of the indexes (see Chapter IV-D-2-a, Opinion
Indices), especially those involving the success of the study, indi
cated an optimistic, though moderated opinion of the importance and
the success of this particular project.

The structure of the inter

view schedule implied to the researcher that the problem scale would
average approximately the same, a conclusion which is borne out here,
as the weighted Gallatin Canyon total set mean for the problem area
search was 3.139, 3 being the median of the scale and carrying a label
of "moderate problem."

Thus, it appears there is no outstanding

judgment toward either a large or small number and intensity of problems.
Most importantly, then, were the relative differences, which evidenced
the problems peculiar to this study.

The analysis of these relative differences consisted of three
parts, as noted above.

The first was a macro level comparison of the

mean of means for the subsets and the Gallatin Canyon / General com
parison.

The second was a median level.

Each set of questions, as

delineated by category (see Chapter IV-A-3 as above) was evaluated.
Finally, the micro level analysis consisted of analyzing each question
within the significant categories to.determine problems in detail.
All of the afore-stated levels were compared across subsets.^

The dis

cussion of these three levels of analyses follows.
Q
%A11 means and all conclusions are made on the total set unless
otherwise noted. ATI values referred to are from Tables 7, 8, 9 or 10,
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Macro Level Analysis.

The total set mean of weighted means for the

Gallatin Canyon study was higher than the mean for the case in general
(see Table 7), denoting a less problematic project at Montana State
University than in general.

This was true in other research of this

nature for all subsets, though the smallest difference was noted in
the management subset (Table 8), possibly because of a more conserva
tive orientation due to closeness to the problems.

This subset also

contained the highest grand mean, thus, supporting the conclusion that
management was more pessimistic about the number of problems experi
enced in the study.

Median Level Analysis.

Comparing the means of categories for the total

set (see Table 7), it was found that, though the differences were fair
ly small, Cl, Bi, and Al were the most noted problem areas (see Fig. I).
Cl was a category of external funding problems, while Al and Bi dealt
with the organizational setup of the university.

These two nearly tied

for second (3.029 and 2.930, respectively, while Cl was ahead at 2.45.

located at the end of this Chapter; and which contain the Problem Area
responses for the total set, management, administration or non-ranking
investigators, respectively. Each question number is given (referring
to Table I, Modified Shortened Problem Areas), and followed by the
position of the question in the Questionnaire; this number being in
parenthesis. This arrangement is different in order than Table I in
that the questions (factors) are in ascending order here.
10

These averages and all following averages are to refer to
scale G following:

10
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When comparing by subset, the management had the same ranking
though Al was definitely second with a mean of 2.84 (Al = 2.72,
Cl = 2.02).

The administration saw Cl (2.83) as the most problematic

with B2 (2.72) and Bi (3.12) as the nearest contenders.

This change

of the order may reflect the administration's preference and support
for the administration's setup of which they were a part.

The non

ranking investigators felt inclined to rate the most important cate
gories as management did, with Bi (2.85), and Cl (2.64), still first,
Bi second and Al (3.11) a lagging third.

The conclusion of the above discussion was that category Cl,
the funding agency, caused, or was the source of most problems, and
this was consistently supported by all subsets.

Discounting the admin

istration slightly, the second most noted category was Bi, or the
administrative setup.

The next significant category was Al, professional

status, though again the administration does not agree.

Scale G
* *
* *
* *

Code

* *

'2
3
4
5

*
*
*
*

*
■*
*
*

I

Response
very much a problem
fairly large problem
moderate problem
slight problem
no problem

*

*

*

Vf

Vf Vr
Vf Vf
Vf Vf
Vf Vf
Vf Vf
Vf Vf

HO

A.

Disciplinary Internal Problems
1.

Resultants of Professional Status

2.

Resultants of Personal and Group Characteristics

B . Administrative Internal Problems
I.

Resultants of Administrative Setup

2,.

Resultants of Administrative Orientation

C . External Problems
1.

Resultants of the Influence of Funders

2.

Resultants of the Influence of Other Interests

Figure I.

Category Codes
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Micro Level Analysis.

This level of examination is concerned with the

analysis of the particular questions in the most prominent categories
as defined in the previous analysis.

These categories are Cl, Bi, and

Al.
For an explanation of the Problem Areas (questions) see
Chapter IV-A-3-c, Problem Area Statement, and Chapter IV-A-3-d, Problem
Area Statement.

The term "Question" refers to the problem area under

examination.

Category Cl - Resultants of the Influence of Funders.

One question was

used to investigate this heading, therefore limiting its validity, but
the position it occupies in the problem ranking perceived by the inves
tigators justifies comment on it.

The question used "monetary sources"

for the interview as a term for funders, amended to mean National Science
Foundation and not university administrators.

The long term benefits,

being less visible to funders,was seen as the primary problem, since
the short term profits were hard to see and to assign a monetary value.

Category Bi - Resultants of Administrative Setup.
eight questions involved.

This category had

Only one, the first one in the BI category,

(Table 7,28-1) had a significant consistency of response to warrant a
positive Chi Square test and this question will therefore be given the
most weight.

(This was also one of the questions that had a high

problem rating, that of 2.65; see Scale G.)

112
Problem Area number one seemed to support the theory that the
university is not set up to handle this type of research, and the
administration, particularly at the departmental level, is not organ
ized and committed in an Interdisciplinary direction.

Other questions having higher than category mean responses
were in order, numbers 29-28, 22-30, 25-3, and 24-13 (from Table 7).
The problems indicated were the department's lack of authority to
guide the project toward its goals, lack of reward systems for Inter
disciplinary endeavors, and the inflexibility of funding and personnel
assignments, due to departmental budgets and other causes.

Category Al - Resultants of Professional Status.

The Chi Square test

generated more favorable data for this category, indicating 5 out of 8
questions were.significant (see Table 2).

This does show, though, that

the investigators were not as conclusive as to which were the most signi
ficant problems in this category, as they rated several as significant.
This makes analysis slightly more difficult'.

Question numbers 1-8, 4-14, 5-15, 3-26, and 6-29, having means,
respectively, of 2.96, 3.72, 1.99, 2.84, 3.06 were classed as signi
ficant by the Chi Square; numbers 5-15 and 3-26 were a degree lower
than the category mean, 3.02.
the problem.)

(The lower the number the more intense

The implications of this group could be summarized in

the statement that the discipline orientation is the cause of various
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problems, among them, the inability to develop an Interdisciplinary
framework because of the belief that one will develop naturally and
the specialized and tradition bound orientations of the disciplinary
participants. ' The technical language present in all disciplines was
not seen as a major problem.

The management subset had approximately the same response
orders, but on Bi, ranked the department's lack of sanctions a good
deal above other problems as reasons for not reaching project goals.
In category Al, all subsets ranked the inductive strategy problem far
above any bther in intensity, though the response of the non-ranking
investigators was least profound.

A final comment on this analysis.

If a category was not in

cluded as being a significant problem to the Gallatin Canyon study,
it is possible to make one of two conclusions about it.

The first

choice is that the factors represented in that category were not seen
as problems in this study by this researcher. The second is that the
questions were responded to inconsistently, meaning either that the
personnel did not feel strongly as a group, or, that they disagreed
strongly to the importance of certain problems.

Thus, it is assumed

here that a problem query not analyzed above did not exist to a great
degree in this project.
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Synopsis, Problem Area Search.

In general, from the preceding dis

cussion, the Gallatin Canyon study was rated as having fewer problems
than most studies of this type, but there still were some major prob
lems present.

The significant problems areas follow.

The funding

agency was seen as the source of most problems in the project, while
administrative setup of the university and project was second.

The

third area of perceived problems was disciplinary orientations, or the
inability of investigators to see clearly across disciplinary bound
aries to effectively set up a general framework for productive matching
of individual contributions.

The general conclusion from observing the significant problem
areas is that the dysfunctional factors involved In the project's
operation were structural and organizational, rather than personal.

Project management, though more intense in their opinions, did
not rank these sections very differently than their colleagues on the
project.

Problems of communication, cooperation, group pressure, avoi
dance and isolation were not seen as existing here, at least not
directly or obviously.
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d.

Problem Query
The questions used in this section are as follows.
Ql

What, in your opinion, is the category that holds or
includes the major problems in the Gallatin Canyon
Study?

Q2

What are the major problems?

Q3

What is the second most important category of problems?

Q4

What are the major problems?

The response to Ql indicated the most pressing or important problems
in the Gallatin Canyon study were, for the total set, the project
management (29% of response), the funding agency (25%) and the project .
framework (21%).

The management subset also mentioned project manage

ment as the most important area (50%); and secondly, the project
framework (30%).

Administration perceived that the funding agency

was the most prominent source of problems (49%).
gators were undecided.

Non-ranking investi

These response proportions are expected, as

management had more exposure to project problems, while the administra
tion had more with the funding agency.

No individual categories,

though, were overwhelming in response, showing again lack of agreement
among project personnel.

Responses to Q3 were much less in agreement, most mentioning
either investigator interest conflicts or other unspecified problems
as responses (36%).

When broken down to subsets the spread was too

large to suggest any consistent response.

The three categories of
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responses that were used for further analysis were the project
management (29%); the funding agency (25%); and the project framework

(21%).
When asked specifically for an amplification of the "project
management" response the respondents felt that, in general, the project
management had failed to provide the necessary framework for integration
and that the leadership and organization was far too decentralized and
weak for an effective coordinating effort.

The second most referred to problem was the "funding agency".
Response to the amplifier question, Q2, under this heading, mentioned
the frequent nearly arbitrary shifting of the National Science Founda
tion on emphasis areas, funding levels, and project goals.

Question Q2 for the third heading, "project framework" was
responded to with the general feeling that the framework was. lacking
because of time constraints, lack of experience and lack of organiza
tion to achieve it.

The response to Q1-Q4 seemed to indicate definite problems in
project management, both in its inability to provide clear defined
leadership, and to produce.an adequate project framework for guiding
the investigations.

The personnel felt a stronger, centralized man

agement should have been provided, with full time directors having
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budgetary and participation controls over personnel.

Fifty percent

of the present management indicated this is the most pressing prob
lem.

Secondly, the funding agency was considered a major obstacle to

significant-project success.

The one year funding period, changing

priorities, and low funding levels were all seen as significant
obstacles.

e.

Weighting Analysis
The results of the weighting procedure used were seen as signi

ficant factors in the conclusions possible in this study, aside from
their importance to the modification

of the raw data.

For this reason,

an analysis, of the weights is given here.

The weighting was set up so an "average" respondent would receive
a score of approximately one.

This is assumed to imply the following

weights (see the Chapter IV-D-l-c, Weighting of Respondents).
A l =

2.0 (years on study rounded from a 2.73 average)

A 2=

2

A 3 =

21.81%

A A =

I

(on study now)
(time spent)

(ratio of time spent / time budget

21.81/22.77)

Weight A =

1.36

Weight B =

1.3

(project position: average of maximum
Se minimum)

Weight C =

1.25

(average goal consistency)
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D I = 5.08 years (average length of Interdisciplinary
experience)
D 2 = 1.28 (average position within Interdisciplinary
experience)
D 3 =

.4

(average number of experiences = 2.0

Weight D = 1.23
This is different from the average weight that was developed from the
data (1.21) as the former is based on author defined values, and the
latter is based on data defined ones.

This difference is taken to

mean only that the investigations had a less than "normal" weight when
compared with the norm established by the author.

This is used as a

reference point only.

Management had a higher average weighting than this norm (1.328),
while the rest were lower.
minimum was .854.

Maximum observed weight was 1.538, while

Interestingly, the weighting had little effect on

.
means. The variance increased markedly, but in nearly all cases, the
means stayed within + 05.4 the raw means.

TABLE 7
Total Set Restricted Problem Area Responses
In Gallatin
Canyon Study
Question Title

In General

Cate
gory

Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

A I

3.48

3.37

3.04

2.61

absolute truths inhibit change

I (8)

traditions inhibit change in
orientation

3.00

2.96

3.00

2.45

4 (14) technical language indecipherable to
outsiders

3.75

3.72

3.42

2.88

5 (15) beginning of a project with no model
or framework

2.11

1.99

2.41

1.82

8 (16) necessity of an interest by researchers
preceding involvement

3.14

3.11

3.00

1.57

7 (24) methods metrics differ and conflict

3.21

3.18

3.29

2.78

3 (26) disciplines tend to specialize too much

2.82

2.84

2.26

1.84

6 (29) academic freedom inhibits project control

3.04

3.06

3.13

2.56

(2) spatial and temporal separation inhibits
cooperation
A 2

3.14

3.18

2.78

2.30

12

(7) jargon used to confuse outsiders

3.57

3.59

3.23

2.47

16

(9) interest conflicts of researchers

2.89

2.89

2.87

2.43

3.46

3.43

2.96

2.36

15

14 (10) disciplines' self importance
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2 (4)

TABIE 7 - Continued
In Gallatin
Canyon Study

In General

Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

A 2

3.46

3.45

3.17

2.56

excessive imposed Interdisci
plinary communication

3.04

2.77

2.86

2.26

group support available within
discipline inhibits expansion
outside

3.29

3.26

3.04

2.5

overly inquisitive investigators
(in others work)

3.96

3.94

4.26

3.47

17 (20)

assumption that no management needed

3.29

3.23

3.92

2.41

11 (21)

Interdisciplinary Research seen as a
threat to others positions

3.54

3.46

2.79

2.33

dual burden of the investigator /
director excessive

3.29

3.25

2.52

2.04

13 (27)

over-protection of "professional area"

3.67

3.50

3.14

2.31

21 (32)

preferred isolation by some researchers
inhibits project progress

3.36

3.35

3.04

2.56

uncertain position of Interdisciplinary
Research in academics
B I

2.68

2.65

2.37

1.98

difficulty of change in functions
or personnel

2.79

2.78

2.74

2.23

9 (H)

20 (12)

10 (18)

19 (19)

18 (23)

28

25

(I)

(3)

insecurity about field inhibits
expansion into others
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Category

Question Title

TABLE 7 - Continued
In (Oallatin
Canyon Study

In General

Cate
gory

Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

short term outlook inhibits
commitment of department

B I

3.57

3.53

3.05

2.26

departments tending to resist time
approval because of conflicts
with established priorities

2.89

2.86

2.76

2.05

27 (22)

bias in project leaders

3.30

3.15

2.87

2.43

29 (28)

departments have little real power
over project researchers

2.78

2.65

2.57

1.89

22 (30)

reward system inadequate

2.85

2.72

2.71

1.98

26 (31)

rapid changes in project direction
inhibit progress

3.11

3.10

2.91

2.24

departments not granting time approval B 2

3.67

3.47

3.10

2.14

monetary sources have short term out
look which inhibits progress

C I

2.73

2.45

2.55

1.94

conflict with outside interests

C 2

3.54

3.55

3.13

2.54

23

(6)

24 (13)

30

(5)

31 (25)

32 (17)
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Question Title

Continued
In Gallatin
Canyon Study

Grouped Means

Wgtd
Mean

Raw
Mean

Wgtd
Mean

3.23

3.14

2.97

2.32

A I

3.07

3.03

2.94

2.31

A 2

3.94

3.33

3.12

2.46

B I

3.00

2.93

2.75

2.13

B 2

3.67

3.47

3.10

2.14

C I

2.73

2.45

2.55

1.94

C 2

3.54

3.55

3.13

2.54

Grand Means
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Raw
Mean

Catefiory

Means by Category

In General

TABLE 8

Management Subset Restricted Problem Area Responses

Raw (Weighted) Means for P.A. Search

Question Title

Category

In Gallatin
Canyon Study
Wgtd
Raw
Mean
Mean

In General
Raw
Wgtd
Mean
Mean

3.50

3.13

2.84

traditions inhibit change in
orientation

3.33

3.33

3.50

3.19

technical language indecipherable
to outsiders

4.00

4.10

3.75

3.47

beginning of a project with no model
or framework

1.89

1.84

2.25

2.00

necessity of an interest by researchers
preceding involvement

3.11

3.05

2.50

2.24

7(24)

methods metrics differ and conflict

3.22

3.18

3.37

2.99

3(26)

disciplines tend to specialize too much

2.89

2.95

2.50

2.28

6(29)

academic freedom inhibits project control

2.89

2.89

3.13

2.83

15(2)

spatial and temporal separation inhibits
cooperation
A 2

2.89

2.97

2.63

2.43

jargon used to confuse outsiders

3.56

3.59

3.50

3.21

absolute truths inhibit change

I (8)

4(14)

5(15)

8(16)

12(7)

A I
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3.44

2 (4)

TABLE 8 - Continued

Raw (Weighted) Means for P.A. Search
In Gallatin
Canyon Study

In General

Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

A 2

2.78

2.73

2.87

2.52

disciplines' self importance

3.78

3.79

3.37

3.05

insecurity about field inhibits
expansion into others

3.67

3.65

3.50

3.17

excessive imposed Interdisciplinary
communication

3.37

2.96

3.00

2.39

group support available within disci
pline inhibits expansion outside

3.44

3.43

3.25

2.93

overly inquisitive investigators
(in others work)

4.22

4.28

4.25

3.89

17 (20)

assumption that no management needed

3.78

3.80

3.62

3.23

11 (21)

Interdisciplinary Research seen as a
threat to others positions

4.11

4.11

3.13

2.82

dual burden of the investigator /
director excessive

3.67

3.62

2.71

2.13

overprotection of "professional area"

3.89

3.94

3.29

2.54

16

(9)

14 (10)
9 (H)

20 (12)

10 (18)

19 (19)

18 (23)

13 (27)

interest conflicts of researchers
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Category

Question Title

TABIE 8 - Continued

Raw (Weighted) Means for P.A. Search
In Gallatin
Canyon Study

In General

Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

preferred isolation by some
researchers inhibits project progress

A 2

3.56

3.58

3.37

3.04

uncertain position of Interdisci
plinary Research in academics

B I

2.56

2.55

2.37

2.08

difficulty of change in functions
or personnel

2.67

2.62

2.50

2.21

short term outlook inhibits commit
ment of departments

3.67

3.61

3.14

2.46

departments tending to resist time
approval because of conflicts with
established priorities

3.00

2.97

2.71

2.18

27 (22)

bias in project leaders

3.22

3.23

3.00

2.70

29 (28)

departments have little real power
over project researchers

2.33

2.25

2.43

1.90

22 (30)

reward system inadequate

3.25

2.85

3.14

2.49

26 (31)

rapid changes in project direction
inhibit progress

2.78

2.71

2.87

2.58

Question Title
21 (32)

28

25

23

(I)

(3)

(6)

24 (13)
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Cate
gory

B I

TABLE 8 - Continued
Raw (Weighted) Means for P.A. Search
In Gallatin
Canyon Study
Cate
gory

Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

departments not granting time
approval

B 2

4.00

3.98

3.29

2.64

monetary sources have short term
outlook which inhibits progress

C I

3.13

2.64

2.17

2.07

conflict with outside interests

C 2

3.78

3.77

3.00

2.72

3.31

3.26

3.04

2.66

A I

3.10

3.11

3.02

2.73

A 2

3.59

3.57

3.27

2.87

B I

2.94

2.85

2.77

2.33

B 2

4.00

3.98

3.29

2.64

C I

3.13

2.64

2.17

2.07

C 2

3.78

3.77

3.00

2.72

Question Title
30

(5)

31 (25)

32 (17)

In General

126

Grouped Means
Grand Means
Means by Category

TABLE 9

Administration Subset Restricted Problem Area Responses
Raw (Weighted) Means for P.A. Search
In Gallatin
Canyon Study
Question Title

In General

Cate
gory

Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

A I

3.44

3.47

3.00

2.71

absolute truths inhibit change

I (8)

traditions inhibit change in
orientation

3.11

3.13

2.87

2.63

technical language indecipherable
to outsiders

4.11

4.15

3.50

3.11

beginning of a project with no model
or framework

2.63

2.25

2.86

2.19

necessity of an interest by researchers
preceding involvement

3.11

3.13

3.13

2.78

7(24)

methods metrics differ and conflict

3.89

3.94

3.75

3.39

3(26)

disciplines tend to specialize too much

3.22

3.23

2.12

1.93

6(29)

academic freedom inhibits project control

3.22

3.29

2.87

2.57

15(2)

spatical and temporal separation inhibits
cooperation
A 2

3.33

3.36

2.63

2.34

jargon used to confuse outsiders

3.87

4.01

3.57

2.83

4(14)

5(15)

8(16)

12(7)
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2 (4)

TABLE 9 - Continued

Question Title

Category

Raw (Weighted) Means for P.A. Search
In Gallatin
Canyon Study
In General
Wgtd
Raw
Raw
Wgtd
Mean
Mean
Mean
Mean
2.93

2.75

2.52

disciplines' self importance

2.22

3.24

2.87

2.61

insecurity about field inhibits
expansion into others

3.67

3.74

3.13

2.85

excessive imposed Interdisciplinary
communication

3.22

3.23

2.87

2.54

group support available within disci
pline inhibits expansion outside

3.44

3.49

3.00

2.71

overly inquisitive investigators
(in others work)

4.00

4.04

4.14

3.73

17 (20)

assumption that no management needed

3.56

3.59

3.13

2.81

11 (21)

Interdisciplinary Research seen as a
threat to others positions

3.78

3.85

2.75

2.46

dual burden of the investigator /
director excessive

3.44

3.52

2.37

2.14

13 (27)

overprotection of "professional area"

3.75

3.31

3.00

2.32

21 (32)

preferred isolation by some researchers
inhibits project project progress

3.56

3.61

2.87

2.58

(9)

14 (10)
9 (H)

20 (12)

10 (18)

19 (19)

18 (23)

interest conflicts of researchers

A 2
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2.89

16

TABLE 9 - Continued
Raw (Weighted) Means for P.A. Search
In Gallatin
Canyon Study

In General

Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

B I

2.56

2.50

2.50

2.24

difficulty of change in functions
or personnel

2.89

2.91

2.87

2.61

short term outlook inhibits commit
ments of department

3.67

3.70

2.86

2.29

departments tending to resist time
approval because of conflicts with
established priorities

2.78

2.81

2.57

2.06

27 (22)

bias in project leaders

3.75

3.34

2.63

2.38

29 (28)

departments have little real power
over project researchers

3.11

3.14

2.63

2.35

22 (30)

reward system inadequate

2.67

2.71

2.63

2.35

26 (31)

rapid changes in project direction
inhibit progress

3.78

3.83

3.13

2.78

2.78

2.72

3.00

2.66

Question Title
28

25

23

(I)

(3)

(6)

24 (13)

30

(5)

uncertain position of Interdisci
plinary Research in academics

departments not granting time
approval

B 2
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Cate
gory

TABLE 9 - Continued
Raw (Weighted) Means for P.A. Search
In Gallatin
Canyon Study

In General

Cate
gory

Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

monetary sources have short term
outlook which inhibits progress

C I

2.78

2.83

2.50

2.25

conflict with outside interests

C 2

3.11

3.21

3.00

2.72

3.30

2.92

3.32

2.58

A I

3.34

3.33

3.01

2.66

A 2

3.44

3.53

3.01

2.65

B I

3.18

3.12

2.73

2.38

B 2

2.78

2.72

3.00

2. 66

C I

2.78

2.83

2.50

2.25

C 2

3.11

3.21

3.00

2.72

Question Title

Grouped Means
Grand Means
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Means by Category

TABLE 10
Non-Ranking Investigators Restricted Problem Area Responses
Raw (Weighted) Means for P.A. Search
In Gallatin
Canyon Study
Question Title

In General

Cate
gory

Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

A I

3.56

3.20

3.00

2.38

(4)

absolute truths inhibit change

I

(8)

traditions inhibit change in
orientation

2.60

2.57

2.57

1.78

technical language indecipherable
to outsiders

3.20

3.13

3.00

2.30

beginning of a project with no
model or framework

1.90

1.84

2.14

1.41

necessity of an interest by
researchers preceding involvement

3.20

3.14

3.37

2.61

4

5

8

(14)

(15)

(16)

7

(24)

methods metrics differ and conflict

2.60

2.53

2.75

2.11

3

(26)

disciplines tend to specialize
too much

2.40

2.38

2.14

1.46

academic freedom inhibits project
control

3.00

2.97

3.43

2.37

3.23

3.19

3.04

2.17

6

15

(29)

(2)

spatial and temporal separation
inhibits cooperation

A 2
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2

TABLE 10 - Continued
Raw (Weighted) Means for P.A. Search
In Gallatin
Canyon Study
Question Title

In General

Cate'
gory

Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

A 2

3.30

3.22

2.57

1.68

(7)

jargon used to confuse outsiders

16

(9)

interest conflicts of researchers

3.00

2.95

3.00

2.30

disciplines' self importance

3.40

3.35

2.57

1.70

insecurity about field inhibits
expansion into others

3.10

3.06

2.86

1.90

excessive imposed Interdisciplinary
communication

2.56

2.25

2.71

1.78

group support available within disci
pline inhibits expansion outside

3.00

2.94

2.87

2.22

overly inquisitive investigators
(in others work)

3.70

3.63

4.43

2.98

17 (20)

assumption that no management needed

2.60

2.55

2.00

1.52

11 (21)

Interdisciplinary Research seen as
a threat to others

2.80

2.70

2.50

1.90

dual burden of the investigator /
director excessive

2.80

2.77

2.50

1.90

14 (10)
9 (H)

20 (12)

10 (18)

19 (19)

18 (23)
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TABLE 10 - Continued
Raw (Weighted) Means for P.A. Search
In Gallatin
Canyon Study

In General

Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

A 2

3.40

3.36

3.14

2.15

preferred isolation by some
researchers inhibits project progress

3.00

2.96

2.87

2.22

uncertain position of Interdisciplinary
Research in academics
B I

2.90

2.85

2.25

1.69

difficulty of change in functions
or personnel

2.80

2.80

2.86

1.91

short term outlook inhibits commit
ment of departments

3.40

3.34

3.14

2.10

departments tending to resist time
approval because of conflicts with
established priorities

2.90

2.83

3.00

1.97

27 (22)

bias in project leaders

3.00

2.94

3.00

2.30

29 (28)

departments have little real power
over project researchers

2.89

2.51

2.67

1.50

reward system inadequate

2.70

2.66

2.33

1.31

Question Title
13 (27)

21 (32)

28

25

23

(I)

(3)

(6)

24 (13)

22 (30)

over protection of "professional
area"
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Cate
gory

TABLE 10 - Continued
Raw (Weighted) Means for P.A. Search
In Gallatin
Canyon Study
Raw
Mean

Wgtd
Mean

Raw
Mean

Wgtd
Mean

rapid changes in project direc
tion inhibit progress

B I

2.80

2.75

2.67

1.55

30

(5)

departments not granting time
approval

B 2

4.22

3.77

3.00

1.37

31 (25)

monetary sources have short term
outlook which inhibits progress

C I

2.33

2.02

2.43

1.59

32 (17)

conflict with outside interests

C 2

3.70

3.70

3.43

2.28

3.00

2.90

2.82

1.95

A I

2.81

2.72

2.80

2.05

A 2

3.07

2.99

2.86

2.03

B I

2.92

2.84

2.74

1.79

B 2

4.22

3.77

3.00

1.37

C I

2.33

2.02

2.43

1.59

C 2

3.70

3.70

3.43

2.28

Grouped Means
Grand Means
Means by Category
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Cate
gory

Question Title
26 (31)

In General

CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

A restatement of the hypotheses is useful here as a reference:
1.

"The Gallatin Canyon Study has had significant problems
and identifiable conflicts in the course of the study."

2.

"It is valuable to management to determine the forms and
character of the above problems, both in general for
future studies and for the Gallatin Canyon Study itself."

The results of this study indicate to the author that both of
these hypotheses were confirmed.

There were problems and conflicts

identified in the analysis and the problems are regarded as significant
There is one question that should be answered before the specific prob
lems are presented: Are these the "real" problems as they exist in
the study?

The author believes they are close to the truth, for two

reasons.

The first is that the research technique used gave results that
were definitive.

There were large differences in many of the responses

and consequently, the analyses produced identifiable conclusions.

In

other words, the method produced significant results.

Secondly, the results were internally consistent, at least for.
the vast majority of cases.

The cross-checking and.parallel collection
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procedures used assured, to the author's satisfaction, that the results
were internally reliable.

(See Chapter IV-D-l-a, Introduction and

Cross Check, and Chapter IV-A-I, Introduction to Questionnaire Objec
tives.)

For the results, see Chapter IV, Analysis of the Questionnaire

Response.

The actual reliability and accuracy were dependent on two things,
the interviewee's abilities to perceive problems, and the accuracy of
the author's analysis. Both were felt to be acceptable. This was based
on the author's confidence in the technique, the analysis, and the
respondents.

Conclusions as to the nature of the major problems follows.
This has been compiled from a close examination

of the analysis in

cluded at the end of each heading in the Analysis (Chapter IV).

There were five units of analysis in this study, each using
various portions of the questionnaire responses.
1.

The opinion indices

2.

The goal consistency index

3.

The problem area search

4.

The problem query

5.

The weighting procedure

These were:
^
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The individual summaries for these units are included at the
end of each of their write-ups, in the appropriate section.

Data

gathered for these conclusions and the unit synopses do not reflect
any assumption by the researcher that the Gallatin Canyon study is or
is not a successful, unsuccessful, good or bad project.

Only investi

gators' opinions, plus the factual data, provide bases for any decision
as to success or failure.

The major emphasis of this discussion is on

the analysis of problems experienced, with less emphasis on the actual
success of the project. This judgment is being left largely to the
reader.
The six Opinion Indices included the topics of:
a.

Investigator's perceptions of the importance and
success of Interdisciplinary.Research (synopses,
p p . 88 and 91)

b.

Career impact (synopsis, p. 91)

c.

University appropriateness (synopsis, p. 97)

d.

Like or dislike of study (synopsis, p. 100)

e.

Definitions of Interdisciplinary Research (synopsis, p. 102)

The Goal Consistency Index measured conflict between perceived
goals and formal, written ones (synopsis, p. 105).

;An open, but guided search for. prominent problems was the objec
tive of the Restricted Problem Area Search and the Problem Query

'

■ ■ ■ '

I

:

"

■

■
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(synopses, pp. 114, 115-117).

Finally, the Weighting Procedure pro

vided information on involvement, position in study, awareness, and
experience

:

(synopsis, p. 117-118).

This discussion is in three parts, the first being concerned
with respondent-defined problems; the second, research-defined problems
and observations; and third, interrelated implications.

All statements

are general conclusions and further detail must come from the individual
synopses.

Respondent-defined problems have come primarily from the Problem
Area Search and the Problem Query.

Both sources were in fair agreement

about the origin and growth of problems in the study.

Both identify

the funding agency and the project management as the areas of most con
flicts.

The slightly different priority placed on these problems was

assumed due to the differences in question format, and possible imper
fections in the questionnaire format.
for the purposes of this analysis.

These differences were disregarded

The major problems identified in the

above were structural, not personal, implying organizational sources.
Lack of Interdisciplinary orientation brought about limitations and
inadequacies in the guiding framework, which influenced the funding
agency (operating on a short term basis) to change project directions
and lower funding, in an effort to improve performance.

This decreased

the time commitment available which is necessary to build Interdisci
plinary orientation, repeating the cycle.
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This conclusion was based on the responses about major problems,
and was consistent with the observation that the management had more
contact with problems of an organizational and goal oriented nature,
and also believed a number of problems originated in the goal setting
agency.

On the other hand, the administration had more contact with

the funding process, and it was believed that the funding agency was
the major trouble spot.

This indicated that a monetary funding prob

lem existed in addition to the NSF originated variations in project
emphasis noticed by management.

The project management setup itself was seen as significant,
the analysis of the data indicating a lack of strong leadership and
strong central control within the project.

This was not from a

personal source, though, as the problem area was in the structural
organization category, rather than the human relations category.

Researcher-defined problems and observations were developed from
the six opinion Indices, the Weighting Procedure, and the Goal Consis
tency Indices.

In general, all management personnel also participated in the
actual research effort, though in a slightly lighter capacity.

They

comprised approximately one-third- of the total sample, and were
actually one-half of the investigator cadre.

Therefore, their orien

tation made a large impact on project, directions, if not because of
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management, then because of personal presence.

An interesting finding was that there were radical differences
between management and the rest of the project personnel.

Management

was far more optimistic about success of the project, more informed
about goals, more aware and experienced.

Still, their opinions showed

a notably wide variance regarding definitions of Interdisciplinary
Research in general, goals, and recommendations for improvement.

The

variance of.the opinions between the managers and the rest of the
project personnel were markedly large, considering most also served
in the investigator capacity and that they made up such a high propor
tion of the project team.

There seemed to be an especially significant discrepancy in the
following area:

the optimistic opinions of the respondents about the

success of the project and their strong recommendations for radical
change in management and goals'did not appear to be a consistent set
of responses.

The negative career impact of the project perceived by

the investigators and the lack of defined purposes also supports this.
The above finding suggested to the researcher that the project investi
gators appeared to be strongly critical of their study, but still con
sidered it successful.

Either the personnel were deluding themselves

about the success of the study, or their self-criticisms are too harsh
for their actual achievements.
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A summarizing statement is hard to formulate, as disagreement
was present in significant quantities in almost all response analyses,
but a general statement about the above discussion could be that the
problems appear to lie in the organizational sector of the project,
more specifically, in goal definition and control.

The following is a discussion of the conformation of the second
hypothesis--that of the usefulness of this form of information to
management in directing an Interdisciplinary Research venture and the
Gallatin Canyon Study, in particular.

The justification is in the form of a case study, that is, the
results of the information collection method are used in the deter
mination of recommendations for possible improvement in the progress
of this project.

This is to show the validity and usefulness both of

the information gained and, indirectly, the validity of the method used.

The Interdisciplinary effort is a large, dynamic system and,
as in every large system the "long run" view must be considered.
These recommendations take into account two levels of this view.

The

first is a set of suggestions that can be applied to the Gallatin Canyon
Study itself for improved progress in the years left to the study.

The

second is a recommendation relating to Interdisciplinary Research in
general.

These will henceforth ,be known as the, "specific" and the

"general" recommendations.

Preceding these suggestions is a discussion
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of the development of them and possible advantages and objections
related to them.

As stated above, the Interdisciplinary effort at Montana State
University has had a number of problems."*"'*" The most significant have
to do with the lack of consistency of conceptual definitions of
Interdisciplinary Research and the discrepancy between the responses
of management and those of the other investigators as to goal defini
tions.

From these observations one can infer that the Interdisciplinary

orientation of the group in general is not very concrete.

The respondents

mention "pure research" as a goal of the project with more consistency
than they mention the actual goals of the project or any "problem
solving" one.

Furthermore, the opinions.of "the level of success of

the project appear to vary roughly with the level of awareness of
these Interdisciplinary concepts.

Most significant though, were the statements that more control
was desired in the project.

The researchers appear to be drifting in

an unknown area, and though are very sensitive to overt arbitrary
control, they still desire some form of general direction.
demician tends to live in a theoretical wbrld.

The aca

Interdisciplinary

Research is a practical application of theory with the attendant

"^For reference to the proper source of any of these conclusions,
please see page 137-138.

143
tradeoffs and the necessity for decision making on incomplete infor
mation.

The method of applications is not clear to them and therefore,

they desire to learn it, and look to the project management for it.
With these observations in mind let us examine four groups of implica
tions.

First, it appears that the goal defining functions of the
management have not been fully effective in operating properly as,
in three years, the goals of the study and basic definitions have not
been made clear or consistent in the investigators' minds.

Whether

this was from funding agency changes, investigator apathy, or lack of
time is not known, but nevertheless the process of defining objectives
was not working, and of course, objective definition is a necessary
part of the management of any complex activity.

Management by objectives is basically a simple concept (47),
though not easy to apply.

The objectives for a set of actions are

defined explicitly to the participants.

This process provides direc

tion for the managed, motivation, and a source of planning that is
available for use by the managers' and the managed.

A long term

management plan is not possible to have without some formal statement
of objectives that go beyond day to day requirements.

If the applica

tion of this process of goal definition can be accomplished, this
concept would be a useful tool in all management operations, but it is
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surprising to note the number of cases where it is not.

In the Gallatin Canyon Study itself, this application has yet
to be successfully completed.

In this late stage of the project, the

process should be hastened, but possibly in a restricted manner.

By

this it is meant that the individual procedures, processes and organiza
tion should be communicated to the project personnel immediately, and a
lesser emphasis should be put on larger, system oriented goals, because
of time constraints and the failure of previous efforts.

The second implication is that it appears that a primary, or
"core" group has developed on the project.
project management.

This group consists of the

They seem to have a clearer awareness of problems,

goals, and definitions than the remainder of the personnel--most probably
because of the time, energy, and interest of the members.

If the entire

project consisted of this group the prbject would be possibly further
along the "road to success."

Unfortunately, this group has not been in

working form for a very great length of time, and, in any case, is not
the majority of the project.

It has though, recently'developed a frame

work that shows promise of allowing a more nearly Interdisciplinary
orientation when applied to the project.

The third implication is that the Gallatin Canyon Study has the
very real problem of project funding.

Since the time available was

limited and hard to obtain from already crowded schedules, the amount

U
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of time spent on the project was less than was felt to be necessary.
The results of the study indicate though, that on the average, the
time spent and time budgeted for were very close.. On the basis of
this observation, the only conclusion that the author feels can be
made is that the budgeting was at least "fair" when compared to the
time spent, for the majority of the group.

The method of gathering

data used here was not set up for the acquisition of information about
how much time was felt "necessary" for the proper operation of the
project.

.

Nothing can presently be done about low funding levels.

These

are fixed, at least until the organizations responsible for funding
discover the usefulness of Interdisciplinary Research as a problem
solving tool.

The solution then is to make most efficient use of the

funding available, which may mean decreasing the scale of the research.

The final implication is related to the following concept. (51)
The use of Quality Control Circles is a relatively recent "import" from
Japan.

A group of workers with similar job areas are given a group

status and meet to discuss and select methods of cost reduction, quality
improvement, etc.

The decision of the group is then relayed to manage

ment for which some group recognition is awarded.

This method is being

attempted in the United States with indications of success, and while
university personnel are not oriented in a "production" manner, the
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group approach may work in a situation where there is little chance
for formal, individual recognition, such as in the Gallatin Canyon Study.
A small group of closely related researchers would be given group assign
ment and, as a group, uninhibited by a large difference in specialties,
would complete their "assignment" and present it to the larger group,
or possibly just to management, as this assignment would have been
generated by management for eventual insertion into the larger project
framework.

This would tend to have the effect of decreasing the demands

made by the larger group to a level that would be conducive to allowing
an individual researcher the benefit of guidelines and a more specia
lized task, though still one relating to the larger effort.

This is,

of course, an interim solution, but this appears to the author to be
all that is possible in the time remaining in the study.

Considering these four implications en toto, the complete interim
solution to the problems seen in this investigation is contained in the
following recommended system.

The "steering committee", or management group as it now exists
should be delegated as the "core group" or the "planned assignment"
distribution group.

This group would also define the nature of the

Quality Control Circles using a member of the core for the leader or
coordinator of each group. Each group would monitor its own progress.
The sanctions of control presently available in the project (budgetary.
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etc.) would thus be augmented by small group pressure and support in
the area of the individual members' research.

The management group has spent enough hours together (largely
unbudgeted) to now have a good idea of a route to follow.

The process

now is beginning to take a form that delegates tasks in a disciplinary
mode that will fit into an Interdisciplinary framework.

Hopefully,

it is designed to be truly Interdisciplinary and not a multi-disciplinary
aggregation of individual isolated research.

A firm statement of the expected performance of each investigator
is felt to be necessary, but care should be taken not to alienate the
project members with too strict a set of requirements.

The goals of

these groups would therefore be set by the core cluster *

Two sets of

goals would be transmitted to the Quality Control group.

The first

would be the goals of that group, that is to say the objectives that
are concerned with the proper operation of the group process and sug
gested steps of procedure. The second set would be the actual assignment
of the particular portion of the Interdisciplinary project to be completed
as research and submitted for insertion into the framework.

Each set Would be clear and easy to follow to allow the research
ers to "get on with the work" of their specialties' contributions, and
_

’

free them from excessive Interdisciplinary exposure.
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The major objection to this system would seem to be the one of
the academicians reluctance to accept direction of this form.

The

results of the Interview analysis seem to override this objection.
The investigators indicated they desired more control and more defined
directions for them to follow so they could be free to continue with
the research.

At the time this study was made project objectives were not
clear, definitions of the research were not uniform, reward was scanty,
but despite these opinions, optimism, about ultimate success was high.
It is this last factor that may enable this new system to work.

The. researchers appear to be still willing to attempt a solution
to the problems present.

This sytem is designed to decrease the magni

tude of those problems, and thereby increase the chances of success.

A second objection is that the system advocated is not a great
deal different than the existing one.

This is true, as there is not

the time nor funding for exceptional changes in organizational structure
The fundamental changes are in the perceptions and orientations of the
group. The "one big happy, but confused family" is broken up, in effect
into small primary groups, each functioning more independently of the
larger group, but still guided by the representative of the "core" or
management group. These groups will tend to replace the larger ill1.

;

.

,

defined goals with small scale, concrete ones as a natural result of the
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small group process (41,43).

The "task" orientation given by the core

representative will reinforce this feature.

The major advantages of this procedure are to be able to take
maximum advantage of the Interdisciplinary orientation already developed
in the project management by diffusing it to the larger group, and
secondly, to be able to apply this orientation in a manner most condu
cive to a concrete significant conclusion to the project.

Implications to the larger, "general" future of Interdisciplinary
Research are as follows.

"Objectives" should be redefined from a deno

tation of general ultimate goals, such as "developing Interdisciplinary
orientation" and "developing cross disciplinary communications" to
restricted, clear-cut ones.

The form of these should be so as to guide

the actual investigations' in an Interdisciplinary manner, thus implicitly
reaching toward the general goals, but in the process', getting some
meaningful work done.

The system advocated here for the Gallatin Canyon Study may or
may not be a proper one for the operation of interdisciplinary Research
projects in general, but it implies that the largely democratic method
(as was used in the Gallatin Canyon Study) is not a proper one to use
in such an ill defined area as Interdisciplinary Research, even in the
academic arena.

The principles on which the management of Interdisci

plinary Research should be based are similar to any problem solving
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activity.

These principles include defining objectives, planning the

meeting of them, organizing the method of attainment, directing the
operation and finally the control of the operation.

These are princi

ples long known in business management and, of course, though the
university is not a profit oriented business, these principles still
apply even if modified to fit the academician's freedom of action.

The

major objective is to get work done, and though research must still be
pursued to determine the best ways to approach Interdisciplinary Research,
the practical "problem solving" goals must be given equal emphasis.

New projects could also profit from the implementation of a
generalized form of the above system.

The extended functions of the

system's components would be as follows, enlarging upon those mentioned
above.

"

The core group would be formed prior to the major study, and would
perform the following functions.

The group would develop a general

framework for approaching the problem, form action oriented goals from
the general ones given to the group, and determine the needs of the
project in terms of the personnel required.

Then the group would "sub

contract" for investigators fo perform the required functions, and after
the personnel are selected and committed, would, with the advice of the
investigators, determine the task group makeup and goals.

These would

be action oriented with definite completion deadlines and firm milestones.
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As the project progresses, the group would guide the individual re
search endeavors, changing the framework and tasks when necessary as
new data and implications of that data come to light.

This organization is advantageous for the same reasons that
were applied to the Gallatin Canyon Study’s recommended system.
The structure is such as to provide for the control desired by
the investigators without subjecting them to a rigid management struc
ture.

Considerable feedback potential must be built into the organ

ization to achieve this flexibility, i.e., the investigators should
have access to management and voice in recommending changes in
tasks', milestones, arid goals. . The effects of general goal re
directions initiated by the funding agency would be isolated and
filtered through the core group to provide more continuity in the
progress of the research.

This allows the investigators a more

constant, disciplinary outlook within the changing interdisciplinary
framework.

The task groups themselves would be formed with members of the
core group acting as unofficial guides.

The underscore emphasizes

the management function provided by the group guides.

This is only

an advisory one, as only the executive director will have direct
control.
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Each task group will have a set of goals applying in some sub
set to each investigator in the group.

These will be short term,

and will specify the direction and depth of research required, to
enable a more complete and informative set of directions to be
available to each researcher. ' A goal consistency measure such as
was used in this thesis, if applied to a study organized in

the

above manner, may indicate a low consistency with investigators'
perceptions of general objectives, but should show a high rating
when applied to task group goals and members of the relevant task
groups.

The final recommendation for a new project structure would
be that an extra-university, autonomous individual be appointed as
project director.

A well experienced manager would be preferable,

but, as budget and time constraints may limit the choice, an ad
ministrator with experience in personnel management would be
sufficient.

This director would not necessarily be knowledgeable

in the sciences' involved, nor would this person need this expertise.
His/her function would be to provide ah authority center having
control over the project personnel, budget, and internal goal
directions.

This person would act only under advisement of the core

group and would also act as liason between university administration
and the project'.

The effective function of this director would be

to isolate to a degree the core group from the project personnel
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that they, in effect, actually direct.

This would not only provide

further insulation from erratic changes in.project goals, but would
serve the important purpose of precluding the project personnel
from being directly "ordered about by their peers".

The academician

is a professional, and though he is part of the university community,
he is not accustomed to evaluation by other academicians outside
his speciality.

The project director, being from outside the univer

sity community, provides a filter through which authority can be
channeled without the problem of the investigators' resentment of
the intrusion of a fellow disciplinarian into their separate areas.

A final specific requirement would be that sufficient released
time and money must be obtained for this work.

The effort is such

that, like an automobile in cold weather, there is a minimum below
which performance does not continue to decrease; it simply cease's.
It is the authors opinion that this point approaches when there is
too great'a difference between the budgeted time and.the required
time.

Tbe required time remains constant and the academicians'

time, though stretched by low budget levels to its maximum, is not
in all cases sufficient for project success.

The results of this study indicated a negative career effect
being perceived by the investigators.

This included a lack of

professional rewards', though abstract academic rewards were present.
The effect of this may be to limit the attractiveness of this type
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of. research to potential investigators, and to decrease the interest
shown by those involved.

Adequate time and money may not be suf

ficient for the solution of this problem and, though this topic was not evaluated by the author, it would bear further investigation
An additional aid to further the solution of this professional re
ward question would be a follow up study, measuring all variables
again at the end of the Gallatin Canyon Study's duration, to eval
uate changes and significant new orientations.

In conclusion, the following points must be noted.

Though

this entire thesis has been based on problem identification, it
should not be inferred that the project is any formal "disaster".
The project personnel and especially the management group, have
come a "long way down the Interdisciplinary road," and it has •
been said that of many projects attempted around the country, this
one has been by far the most successful in producing large scale
university Interdisciplinary work.

The problems identified and

the recommendations made have been presented in a setting of the
most constructive and optimistic of criticism.

The author's

affiliation with the project notwithstanding, it is still believed
• . ■
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that this project has been already successful enough to justify
the expenditure, in terms of Interdisciplinary knowledge gained,
and the author looks forward to a successful, meaningful conclusion.

APPENDIX A

History of the Gallatin Canyon Study

APPENDIX A
THE METHOD.
The Big Sky recreational development began in 1970.

The

implications of this complex being built in a semi-primitive area
raised many serious environmental policy questions and much interest
in studying the effects of construction and operation: .Since Montana
State University was close to the proposed complex, the development of
a study on the effects on the natural and social environment was not
surprising.

This appendix is a history of that project, now in its

fourth year.

,

The history was compiled from a series of interviews with senior
project members and reviews of project documents and pertinent news
paper articles.

The members interviewed were Dr.' C . R. Emerson,

Dr. G. A. Neilson, Ms. A. Williams, Prof. J. Reuss, Dr. J. C . Wright,
Dr. J. J. Jezeski-, and Dr. R. E. Huffman.

The interview approach was considered valid and efficient in
collecting the necessary information.

THE HISTORY'
The Gallatin Canyon study (of the Big Sky area) has been, in
existence more than three years.

The project has been funded three

times, the most recent being for 1973 (July on).

Initial interest in the ecological study of Gallatin Canyon
probably began in the beginning of 1970 when Chet Huntley announced
his plans for a recreational development at Lone Mountain.

In late

February Mr. Huntley then proposed $15,000 of matching funds to
facilitate a study of Big Sky's impact on the environment.

The proposal

was later specifically changed to be for planning and development, but
not until after considerable faculty interest had been generated to
ward a study of baseline factors within the canyon and the measurement
of the changes from them as Big Sky developed.

At the same time, IRRPOS (Interdisciplinary Research Relevant
to Problems of Our Society) was being initiated under the auspices of
the National Science Foundation (NSF). This program was bent toward
the environmental and social impacts of large developments, among
other things.

Dr. J . Wright (already sponsored by an.individual NSF ■

grant) telephoned an. NSF Washington administrator and inquired about
the chances of funding for a project of this nature concerning Big Sky.
IRRPOS was interested and requested a proposal.

A group consisting of

Dr. C. C . Bradley, Dr. Emerson, Dr. Huffman (Vice President for Research)
Dr. W. Lassey (Director, Center for Planning and Development),
Dean R. H.. McBee (College of Letters and Science), Ms. Williams, and
Dr. Wright formed to pull the ideas and individual proposals submitted
by the interested faculty together into a formal proposal.

A multi

disciplinary viewpoint was used, i.e., a frame was developed and formed

around the many aggregated proposals.

In mid-June the proposal was

submitted, just ahead of the deadline.

NSF bought the idea and the research began in July of 19.70 with
$110,000 or half the requested amount, administered under the Endowment
Research Office of MSU.

Dr. Bradley was appointed project director.

This was primarily a baseline study with many individual researchers
planning to complete their entire studies in this one year.

Later in 1970, IRRPOS was reorganized and titled. RANN (Research
Applied to National Needs).

The. objectives of the Big Sky project

were,changed by the new program.

There was a.desire for more inter-

rather than multidiscipline oriented research and also for more
emphasis on applicability of the techniques used in research and trans
ferability of findings and those techniques.

Big Sky researchers were

not prepared for this change, and the executive committee formed for
the management of the project was faced with the job of changing the
orientation of the project to a more interdisciplinary mode, and also
drawing up the twelve month progress report and renewal proposal due
March, 1971 .for the period, beginning July I, 1971 through June.30, 1974.
The proposal was finished in December of 1970, developed primarily by
Ms. Williams and Dr. Wright, and assisted by Dr. Emerson.

In March of 1971, Larry Tombough of NSF conferred with the
research personnel, explicitly presenting the necessary changes in the
orientation of the project, which were in the above named directions.
Again the personnel were not prepared for this radical change, and,
since Dr. Bradley, the project director, was not as involved as he was
at the project's inception. Dr. Emerson and Ms. Williams actually per
formed the function of redirecting the project.

April of 1971 saw the formation of a "systems group" primarily
conceived by Dr. Emerson, designed to build some sort of framework to
integrate the formerly directionless research.

Members of this group

were Dr. Emerson, Dr. Nielson, Dr. D. K. Rose, Dr. K. Tiahrt,
Ms. Williams, and Dr. Wright.

This group held weekly meetings to

determine the individual researchers' directions and progress. Unfor
tunately, the systems group was underfunded and did hot have the time
to really do new organizational work.

In the period of March through October, the executive committee
no longer performed the ongoing functions toward its objectives, as
most of its duties were replaced by the systems group. Also, at this
time Dr. Bradley, who was becoming too heavily committed to other
interests to administrate the Big Sky project effectively, was the
center of discussion.

In the early summer, NSF notified the project personnel that
funding was available only for two years at approximately $240,000
per year, beginning July I, 1971.

The project progressed through the

summer with no major alteration until October.

The systems group had

worked through the summer on a matrix framework designed to integrate
the various projects and decided to hold a workshop to present their
work to the group.

Ms. Williams suggested a sensitivity workshop to

facilitate communication among the investigators along with the
presentation and this was held in October at the Big Sky Resort.

A

meeting was arranged with a number of consultants, on the suggestions
of NSF.

This group consisted of a planner from Canada, a prominent

sociologist from the east, an ecologist, and an economist from Chicago,
all of whom gave assistance on the conceptual and practical aspects of
Interdisciplinary Research.

This conference increased morale of the

team, and it was felt by some members that this marked a definite mile
stone in the direction of true Interdisciplinary Research.

A short time later a major reorganization occurred in the manage
ment of the project.

Dr. Bradley was replaced by Dr. jezeski as project

director and the executive committee was reorganized to include twelve
members.

Under this group a systems committee was formed to.study the

operation and frame'woik of the project, an Interdisciplinary Research
committee was created to research the process of Interdisciplinary
.Research, and four task groups were organized to separate the areas of

project research.

The chairman of each of these groups were also desig

nated to serve on the executive committee. The roster of the executive
committee included Dr. Bradley (ex officio), Dr. Emerson, Dr. Jezeski,
Dr. Nielson, Dr. J . Montagne, M s , M. Olson (Research Administration)j
Dr. D. Stuart, Dr. L. S . Thompson, Dr. Tiahrt, Ms. Williams, Dr. Wright,
and D r . G. Roemhild.

The rest of 1971 saw weekly seminars, the beginning of an Inter
disciplinary orientation and predictive work, and more communication
between members of task forces' and systems groups.

In March .of 1972 a progress '-.report was presented in Washington,
D.C..,1and, In April, a Sjupplemehtaiy proposal for extra money was also •
.
-;
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presented and was approved' ,for 1972-1973. D,r. Weight dropped out of
the project as an active member here for personal reasons, but remained
in the capacity of an advisor. The continuation proposal and progress
report for 1972-1973 were written in May for team review, revised, and
released to the public in August.

At the end of the summer of 1972, the "steering committee" was
formed to guide the format and presentation of the 1973 progress report
and a two year proposal for July I, 1973, and to complete a truly
interdisciplinary framework for problem oriented research.

Included

in this new group were Dr. Emerson, Dr. D. Myrick, Cr. Nielson, '
Prof, J. Reuss,' M s . Williams, Dr. D. Stuart and Dr...Jezeski (ex officio).

This committee has since met more than seventy hours to attempt the
completion of its tasks.

Also sponsored was a seminar held in late

September with members of the Oak Ridge National Laboratories who were
working on a similar project, though from a modeling approach.

Also,

October 12 and 13 were the dates of a conference between the project
staff and Mr. Tombaugh from NSF, together'with consultants specializing
in various Interdisciplinary fields.

The steering committee had absorbed most of the functions of the
other groups, particularly the executive committee, which had not met
for some time.

The task forces and the two systems groups had effec

tively dissolved, the functions having been taken over., or their
functions no longer being necessary.

At the time of the interviews

the major work was being focused on the reports due at NSF in March of
1973 and the development of the problem framework with seminars, meet
ings, and conferences with the project team.
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RESPONSE SCALES

Response Sets
Scale A
Code
I
2
3
4
5
6
7
8
9
10

Response
a.
b.
c.
d.
e.
f.
g.
h.
I.

investigator
principal investigator
project head
assistant to investigator
member of project administration or management
member of university administration of project
department administration
clerical
separate research (funded by but not directly
related to)
j • other (please specify)

Scale B
Code
1
2
3
4

Response
very important
fairly important
not very important
unimportant

Scale C
Code

1
2

3
4
5

Response
very successful
successful
mildly successful
mostly failure / some success
total failure
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RESPONSE SCALES (Cont'd.)

Response Sets
Scale D
Code
I
2
.. 3
4
5
6
7
8
9

Response
3■
■ b.
c.

instructional purposes
career change
significantly maintained or created an official
university position for you
d . furthered professional recognition
e . produced or aided publications
f. aided graduate or undergrad students by accessory
funding, research opportunities, or experience
g. developed personal abilities and interests in
cross-disciplinary communication
h. furthered work specifically in your field
i. other (please specify)

Scale E
Code
1
2
3
4

Response
a. Private industrial setting
b. University setting
c . Independent research organization
d. Government agency

Scale F
Code
I
2
■3
4
5' ;■

Response
very well
fairly well
moderately well
fairly poorly
very poorly

RESPONSE SCALES (Cont'd.)

Response Sets
Scale G
* *

Code

Response

Vc Vf

*

Vr

Vf Vf

* *

I

* Vf

2

Vf *
Vf Vf
* *

3
4
5

very, much a problem
fairly large problem
moderate problem
slight, problem
no problem

Vf Vf

**
**
**
**
**
Vf *

Scale H
Code
' I
2
3
4
■ 5
6
7
8
9
0

Response
a .. investigator personal relations
b . project framework
c. project administration (budgetary)
d . funding agency
e . project management
f. . the investigator toward his other interests
g- department
h. researched environment
■ i. other (please specify)
j * no answer ,
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DEPARTMENT LISTING

Code

Department

1.

Earth Science (Geology)

2.

Industrial Engineering.

3.

Center for Interdisciplinary Studies, Sociology

4.

Agricultural Engineering

5.

Mathematics

6.

Plant and Soil Science

7.

Endowment Research Administration
:

8.

. Dean, College of Letters and Sciences

'9.

Dean, College of Agriculture

10i

.Dean, College of Engineering

11.

Associate Director, Agricultural Experiment Station

12.

Head, Plant and Soil Science

13.

Head, Economics

'14.

Head, Botany and Microbiology

15.

History

16.

Zoology and Entomology

17.

Agricultural Economics

18.

Botany and Microbiology

19.

Government

20.

Student, Plant and Soils Science
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PROBLEM AREA EXPANSION

These divisions are those created for the Restricted Problem Area.Search

A.

Disciplinary Internal Problems
I.. Resultants of Professional Status
a.

Tradition Bound Disciplines--established ways of doing
things prevent change of personnel's and potential
personnel's orientations; also stop influx of new
cross-disciplinary orientations.

b.

Discipline Dogma--the "gospel truth" taught and practiced
by many disciplinarians has put rational thinking into the
realm of faith; produced resistance toward opening
boundaries to new ideas.

c.

Specialization--all fields tend to find a corner and
explore it thoroughly; this prevents expansion, which is
the orientation needed.

d.

Specialized Language--technical talk becomes too ingrained
for outsiders to understand and insiders to explain;
inhibits or prevents communication,

e.

Inductive strategy inadequate— because of discipline
• orientation, no arithmetic summing of a groups' efforts
will provide a comprehensive result on its own; only a
summary.
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f.

Autonomy and self determinism— academic disciplinarians
have large freedom of choice in interests and pursuits;
this characteristic does not integrate well with projects
having strict outside goals or strong controlling forces.

g.

Methods, metrics are 'inconsistent, and conflicting—
language, methods of measurement, units of measure, predic
tive vs. descriptive orientation; deter effective Inter
disciplinary Research communication.

h.

Spontaneous interest is necessary-- thus no organization
possible--becatise of autonomy, interest is the only
guiding factor in development of a team interest; it
cannot be developed.

Resultants of Personal and Group Characteristics
a.

Insecurity, lack of confidence— both within and about the
field ot expertise; reluctance to leave the security'found
in the safe disciplinary and language investigation's.

b.

Ethnocentfism--llSafe" directions; the grouping and. feeling
of superiority of the group researching in safe disci
plinary directions precludes criticism and supports ego;
inhibits inductive group initiated frameworks.

c.

"Empire builders"--disciplinarians desiring a firmer hold
on professional environment; consequently, no change or
sharing permitted.

/

.
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d.

Jargon--technical talk designed to befuddle the outsider
and reinforce the esoteric, elite feelings of the insiders.

e.

Territorial concerns of disciplines— the protection of an
"area" as one's own; outsiders pushed away; in academia,
this occurs by the means of jargon, spread of dogma, etc.

f . Discipline ego--the need to prove oneself and ones'
discipline's importance and competence; inhibits communi
cation and flexibility toward outside born schemes.
g.

Decentralization of researchers--the spatial separation
common in research inhibits coordination and control.

h.

Differential participation of researchers--interest of
researchers on project varies widely and inhibits progress.

i.

Assumption that because of individuals' competence, no
management needed--feeling that since most research done
individually and in disciplinary teams is competent
without management, so is Interdisciplinary Research;
not so.

j.

Part time researcher / project director does not allow time
enough for large administrative and leadership load— the
large burden of coordination is not felt to be important
enough to take the place of researcher's individual
interests.

I
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k.

Over-interest--researchers who have their ears open
and eyes open for othdr team members, and who wish to
keep informed of others projects to such a depth as to
leave their own work derelict.

l.

"Idle curiosity"--Interdisciplinary communication and
empathy forced on the team to such an extent that all
research suffers.

m.

"Isolates"— those who tend and prefer to go their own way
after entrance to a project regardless of project plans.

B . Administrative Internal Problems
I.

Resultants of Administrative Setup"
a.

Lack of, or narrowness of, reward systems--professionalIy
oriented, not departmentalIy oriented; since departments
are also not reward oriented toward Interdisciplinary
Research and professional rewards are very disciplinary;
Interdisciplinary Research can not function.

. b.

Technique or "process oriented" decision systems
"efficiency approach"--the small view about policy, not
i
looking above the next year's budget,

c.

Administrative time for Interdisciplinary Research hard to
give by department because of real budget and student
oriented department powers.
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d.

Institutional Environment
1.

inflexibility of personnel and funds--once set,
personnel are difficult to remove dr redirect because
of education and autonomy requirements (higher degrees,
visiting professor, etc.)*

2.

team moral toward changes--changes breed insecurity
and listlessness as interest lags because of dis
organization.

3.

lack of positive neutral authority— all academicians
are naturally biased toward their fields; this reduces
the chance that leadership can neutrally develop within
as bias alienates other team members.

e.

Priority of position of Interdisciplinary Research in
university--nebulous, unorganized, and uncertain position
in policy reduces interest, commitment, funds from
department.

f.

No strong legitimate sanctions--the department cannot force,
only suggest and guide directions of interest; any larger
force is regarded as illegitimate.

2.

Resultants of Administrative Orientation
a.

Time granted conflict--departments begrudge time given as
nebulous, too radical.
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C.

External Problems
1.

Resultants of Influences of Funders
a.

Technique or "process oriented" decision systerns-funders may have the incremental approach, not seeing the
larger, long-run picture to give the. freedom of funds for
Interdisciplinary Research; also the lack of immediate
reward of the studies may inhibit funds.

2.

Resultants of Influences of Other Interests.
a.

Political pressures from outside interests— interest groups
are just that; they do not necessarily share any common
goals with the project members or funders; project is a
manipulative device for own ends, not necessarily for the
societal ends.
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Coding System

The coded questions were those which had numerical answers.
This information was placed on magnetic tape for analysis, and are
available in printed form upon request to Dr. C. R. Emerson,
Department of Industrial Engineering, Montana State University,
Bozeman, Montana, as are all frequencies and open-ended answers.

The coding for the closed questions is found in Table I.
The format for the organization and presentation of the open-ended
questions is in Table 2.

Appendix I contains a sample of the organization of the ■
open-ended responses. Appendix K contains a listing of all closed
response data.

More complete versions of the data can all be obtained from
the above mentioned source.
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Table I.

Coding for Interview - Closed Questions

Card I

Question

Column
Sample number
Card number

I - 2
3

I I

Age

I 2

Sex :

I 3

Department

I 5

Years faculty or admin, anywhere

10 - 11

I 6

Years at MSU

12 - 13

I 7

Affiliated with GC now?
Yes = I ; no = 2

I 8

How long since left study

15 - 16

I 9

Years on study

17 - 18

I 10

% of time spent on project

19 - 20

I 11

% of time funded

21 - 22

I 12

Function ranking

23 - 32

I 13

Previous experience?
yes = 1 ;
no = 2

33

I 15

Theoretical contribution

34

I 16

Problem solving

35

I 17

University

36

I 18

Career

37

5-6
I = male; 2 = female

7
8-9

14
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Table I - Continued

Question

Column

I 19

Other Universities

38

I 20

G. C . Study

39

I 22

Purposes ranking

40 - 41

I 23

Setting ranking

49 - 5:

I 24

Other settings; yes = I; no = 2

I 28

Choice of another; yes = 1 ; no = 2

53

Card 2
Sample number
Card number

I -

2

3

Q I

Most major problems

68

Q 3

Second most major problems

69

I

2 responses / question (alternating)

vO

1-32
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Table 2.

Open-ended Coding for Interview

Question
Sample number
I

3

Department

I

4

Specialty

I 14

Experience

I 21

Impact on own career

I 26

Goals:

a.
b.
c.

I 27

Success at meeting above goals:

a.
b.
c.

I 29

If yes, why participate?

I 30

If no, why not participate?

Q

I

Most problem category

Q

2

What are problems?

Q

3

Second most problem category

Q

4

What are problems?

Q

5

Definition of Interdisciplinary Research

Q

6

What structure most conducive to successful
Interdisciplinary Research?

APPENDIX G
LIST OF RESPONDENTS

APPENDIX G
LIST OF RESPONDENTS

This corresponds to the total set of personnel interviewed.

Sample List:

names, sample number, status

KEY:
o

=

member of university administration

*

= on project as an investigator

+

= former member of management

-

= member of project management

#

= assistant to investigator

Z-HE =

department of Zoology and Entymology

*o

I.

Dr. Charles Bowman:
Engineering

Former department head of Agricultural

*

2.

Dr. Michael Malone:

History

#

3.

Dr. Thomas Hanson:

-*

4.

Dr. C . Robert Emerson: Industrial and Management Engineering,
executive committee, steering committee

-*

5.

Dr. David Stuart: Microbiology, executive committee,
steering committee

*

6.

Dr. Harold Picton:

-*

7.

Dr. George Roemhild:

O

8.

Dr. Richard McBee:

*

9.

Dr. Theodore Weaver:

O

10.

Agricultural Engineering

Z+E
Z-HE, executive committee

Dean, College of Letters and Science
Botany and Microbiology

Dr. Martin Burris: Associate Director, Agricultural
Experiment Station

G.2
-*

11.

Dr. James Jezeski: Microbiology, project head, executive
committee, steering committee

#

12.

Mr. Cliff Montagne:

+*

13.

Dr. John Wright:

o

14.

Dr. William Walter:

*

15.

Dr. Joseph Caprio:

-*

16.

Dr. DanaMyrick:

o

17.

Dr. Richard McConnen: Head, Economics

o

18.

Dr. Roy Huffman: Vice President for Research,
Research Administration

o

19.

Dr. Johan Asleson:

-*

20.

Ms. Anne Williams: Sociology, Center for Interdisciplinary
Studies, executive committee, steering committee

-*

21.

Dr. Gerald Neilson: Plant and Soil Science, executive committee,
steering committee

-#*

22.

Dr. Kenneth Tihart: Mathematics, executive committee

o

23.

Dr. Kurt Feltner: Head, Plant and Soil Science

-+*

24.

Dr. Charles Bradley: Earth Sciences, former project head,
executive committee

*

25.

Dr. Richard Graham:

-*

26.

Dr. John Reuss:

*

27.

Dr. Erhardt Hehn:

o

28.

Dr. Byron Bennett:

Student, Plant and Soil Science

Botany, executive committee
Head, Microbiology
Plant and Soil Science
Agricultural Economics, steering committee

Dean, College of Agriculture

Cooperative Fishery Unit

Government, steering committee
Plant and Soil Science
Dean, College of Engineering

G.3
Summary:
18 investigators
10 members of project management
1 present project head
9 university administrators
3 assistants to investigators
2 former members of management

APPENDIX H

COMPUTER PROGRAMS

I

APPENDIX H
COMPUTER PROGRAMS

This appendix contains the programs written by the author for
this study.

Program One is the Chi Square Test Program, and program

Two is the Weighting Program.

\
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PCL
C O P Y C H S Q TC LP
C
C HI s q u a r e T E S T F O R U N I F O R M d i s t r i b u t i o n
C
I K - O ; I T- C
DIMENSION IFREQ(S),KCL<74)
READ(SiE)KOL
12
Ik-IK-H
2
F O R M A T ( 7 41 1)
R E A D (1> l i t N D - 7 0 ) ( I F RE Q l I )i I - H K O K IK) )
I
F O R M A T (512)
F K O L - K C K IK I
EXP-28 s/RKOL
IT-IT+1
CHISQ-C.
DC 13 I B - I i K C K IK )
13
CH I S Q - C H ISQ-M ( I F R E O t I B I - E X P 1 * * 2 l/E X P
C C F - K C K IK)-1
H R I T E O i f c ) IT
H R I T E O i ? ) ( I F R EQ I I I i I - I i K O L (IK) )
HPITEOiAICHISQiDOF
7
F C R M A T l l X i ' F R E Q . T A B L E 'i S X > 5 ( I X i 1 2 ) I / I
6
F O R M A T (I X i 'RUN N O . - «13)
4
F O R M A T (I X i 'CHI S Q U A R E V A L U E - ' i F7 • 3 i / / S X i ' D*
GC TC 12
70
O U T P U T 'E N D *iI T
END

CF

F . - ' i I 2 i ///I

COPY

D C / W E I Q H T TQ LP
R E A L 115# 11 6 # 1 1 7 # 1 1 8 # 1 1 9 # 1 2 0 # I 2 3 A # I 2 3 B # I 2 3 C # I 2 3 D
D I M E N S I O N P A ( 6 4 ) # P A M ( 6 4 ) # P A M S Q ( 6 * ) # S C P A (64)
CAT* P A M # P AMSQ/128*0/
IC
R E A D ( 1 # 1 # END-SCI I D # 1 7 # 1 9 # 1 1 0 # 1 1 1 , 115#116#117#118#
1119#I2C#I23A#1238#I23C#I23D#P*
1
F O R M a K 12# Tl 4# 11 # T 1 7 # 12# 2 12# T 34 # 6 11 # T 4 9# 4 1 1 / 3 X # 6 4 11 )
FEAD(2#2#END-75)B1#B2#B3#B4#B5#C#D1#D2#D3
2
F0RMAT(9F5.1)
C WEIGHT A
C C A T Al

IF(19•EQ•O )Al- •I
IF(19.EQil )Al*.5
IF(19 *EQ.2)Al*l«5
IF(I9.EQ.3)Al*2.
I F ( B 4 . E Q . 2 . IA l * 2 .
A2
I F (I7.EQ.1)A2-2
I F ( I 7 » E Q . 2 )A 2 - 1
I F (8 4 .E G . 2 . ) A 2 - 2 *
C C A T A3
RIlC-IlC
A 3 - 2 •¥ IR 11 0 / 1 0 0 • )
I F (04 • EC • 2 * )A 3 - 1 •
C CAT A 4
RIll-Ill
A4-RI1C/RI11
I F ( A 4 . G T . 2 . )A 4 - 2 •
I F (84 * EO . 2 • ) A 4 - 1 .
hEIA.(Al+A2+A3+A4)/4.
C WEIGHT 8
WEIB.(Bl+B2+B3+B4+B5)/5.
C

CAT

WEIC-C
IF(B4.EQ.2.IWEIC-I•
C WEIGHT D
C C A T Cl
C 1 - ( D 1 / 1 C * )*2 *
I F ( 0 1 . G T . 2 . )D l - 2 •
C CAT C 2
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C WEIGHT C

C CAT

C
C

C3
D3-<D3/5«)*2.
IF(D3.QT.2.)D3-2*
hEIDm(Dl+D2+D3)/3,

TOTAL WEIGHT CALCU L A T I O N
T W E X W E I A t w E I B t W E IC-^WE ID )/4.
I F ( T W E I . G T * 2 , ! O U T P U T WE I A , WE I B # W E I C # W E ID # T W E I /
IIDjSTCP
IFI T W E I « L E . . 5 4 8 ! O U T P U T W E I A # WE I B # WE IC # WE ID
1 # T W E I # I D iS T O P

C
C A L C U L A T E NEW O B S E R V A T I O N S
IlB-IlStTWEI II16-I16*TwEIiI17»I17»TWEI
I l l - I l S t T W E I j1 1 9 - IlStTWE I ; I E O - I E O t T W E I i 123A - 1 2 3 AtTWE I
1 2 3 0 « 12 3 B t T w E 1 1 I 2 3 C - I 2 3 C t T w E I i 1 2 3 D - 1 2 3 D t T w E I
D O 13 I * l > 6 *
13
P A ( I ) - P A I I I t TW EI
CALCULATE

140
150

PEANS

AND

SD

DATA EI15#EI16#EI17#EI16#EI19<EI20#EI23A#
lEI23B>EI23CiEI23D#PA/74t0./
DATA TTWEI/C./
D A T A SE 1 1 5 # SE 11 6 # SE 1 1 7 # SE 1 1 8 # SE 11 9 # SE 1 2 0 # SE 12 3A
l#SEl23B#SEI23C#SEI23D#PA/74t0/
TTWEI-TTWEItTWEI
EI15-EI15+I15
EH6.EI16+I16
EI17.EI17+I17
EI1B.EI1S+I18
EI19.EI19+I19
EI20.EI2C+I20
EI23A-EI23A+I23A
EI23B-EI23B+I23B
EI23C-EI23CtI23C
EI23D-EI23D+I23D
CO 1 4 0 I - l # 6 4
P AP l I I-P AP I I ItPAI I )
CO I S O I - I # 64
P A P S C I I I - P A P S Q I I ItPAI I )tt2

H.4

OOO

C
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SEI15"SEH5+I15**2
SEH6»SEI16+I16**2
SEI17"SEI17+I17**2
SEI18-SEI18*I18*V2
SEI19"SEI19+I19**2
EEI2C«SEI2C+I20**2
SEI23A"SE123A+I23A**2
SEI23B"SEI23B+I23B**2
SEI23C"SEI23C+I23C**A
SEI23D*SEI23D+I23D**2
C O U T P U T N Ek C E C K
OUTPUT I C T k E I
O U T P U T ' N O R M '#W E I A , H E I B > W E I C # W E I D
W R I T E <3# 4 ) ID# 17# 19# 110# 111# 115, H 6 # I17J 118# 119# 120
1 # I 2 3 A # I 2 3 B # 1230#I23D#PA
4
F O R M A T (I 2 # 9 F 8 * 3 / 1 0 F 8 . 3 / 1 0 F 8 * 3 / 1 0 F # * 3 / 1 0 F 8 . 3 /
11CF8.3/1CF8*3/10F8»3)
GO TO 10
50
EI15.EI15/TTWEI
EI16.EI16/TTWEI
EI17.EH7/TTWEI
EI18.EI18/TTWEI
EI19-EI19/TTWEI
EI20-EI2C/TTWEI
EI23A-EI23A/TTWEI
EI23B-EI230/TTWEI
EI23C-EI23C/TTWEI
EI23D-EI23D/TTWEI
C O I 6 C I■!# 64
160
P A M ( I !"PAM(I)ZTTWEI
CO 1 7 C I - 1 # 6 4
170
PAMlSGI I ! " P A M S Q d l Z T T W E I
SEI15"6EI15ZTTWEI
SEH6"SEI16ZTTWEI
SEH7-SEH7ZTTWEI
SEH8-SEI18ZTTWEI
SEI19-SEH9ZTTWEI
SEI2C-SEI2CZTTWEI
SEI23A"SEI23AZTTWEI
SEI23B-SEI23BZTTWEI
SEI23C-SEI23CZTTWEI

H.6

8 E I 2 3 D « S E 1 2 3 C / T T w EI
S D 1 5 " ( S E I 1 5 - E I 1 5 * * 2 ) * * ( '5)
S D 1 6 « ( S E I 1 6 " E I 1 6 * * 2 ) * * ( «5)
SC17.(SEH7-EI17**2)**('5)
SD18.(SEI18-E118**2)**('5)
SD19"(SEI19"EI19»*2)**('5)
S C 2 0 * ( S E I 2 0 " E I 2 C * * 2 ) * * ( »5 I
S D 2 3 A - ( S E I 2 3 A - E I 2 3 A * * 2 ) « m M .5 I
S D 2 3 B " ( S E I 2 3 B " E I 2 3 B * * 2 ) * * ( «5)
S D 2 3 C " ( S E l 2 3 C " E I 2 3 C * * 2 ) + * ( .5)
S C 2 3 D " ( S E I 2 3 C " E I 2 3 D * * 2 ) * * ( .5)
DC I SC I " l , 6 4
180
S D P A (I I . (PAMSQI I )-P AM(I ) * * 2 ) * * ( . 5 )
C
C L T P L T M E A N S A N D S D 1S
OUTPUT EI15/SD15#EI16>SD16#EI17>9D17>EI18>SD18
1,EI19,SD19,EI20,SD20,EI23A,SD23A,EI23B,SD238,EI23C,
1SC23C,EI230,SD23D
OUTPUT PAM,S D R A .
O U T P U T 'END CF M E A N S A N D SD O U T P U T «
OUTPUT ' '
O U T P U T 'E O C A N D D • # I D # T T W E I i S T O P
75
OUTPUT 'E02',ID#STOPiEND
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APPENDIX I
• RESPONSES TO OPEN ENDED QUESTIONS

This is a sample of the information condensed from each
questionnaire.

W, D l , D2, D3, Cl, C2, and C3 all refer to the weight

ing procedure.

(See Chapter IV-D-2-c, the Weighting of Respondents).

1.2
Sample.25
June 5

Z+E..

with Cooperative fishery unit

14

aquatic fish biologist

113

yes

114

little Mont. Fish + Game Dept.

121 '

minor - beneficial worked better than I though

124

no

126
a.

determining the social implications of the development

Dl = 2 (est)
D2 = I .
D3 = I
restricted to 2 or 3 disciplines
Cl
C2
C3
E

b .'

"

"

economic

"

"

11

"

c.

11

"

bio-physical "

"

!'

it

= .6
= .0
= .0
=J,
.7

127
a.
b.
c.

3
4
2

129

yes

Q1-Q4

no answer'-

Q5

set ahead overall goal and a hiring or obtaining of professionals
to meet the needs of the goal; under direction, and cooperation
with adequate time

Q6

must have leader with goal oriented project
whole .goal is important
should be top down leadership; to add members only.if needed.
ground up is bad inherent in university to lack structure
lack of manpower in university

AV = 3

big problems can only be approached this way .

APPENDIX J
INTERVIEW SCHEDULE

APPENDIX J
INTERVIEW SCHEDULE

This schedule is a duplicate of the one used for the interviews.
An answer sheet was also used by the interviewer (included), and
response set sheets were given to the respondent. The Respondent also
received a list of the problem areas as shown in this appendix.
response set sheets are similar to the set given in Appendix D.

The

J .2
APPENDIX J
.INTERVIEW SCHEDULE

OO = no answer
Introduction

I am Henry Shovic and am presently engaged in research on the
Gallatin Canyon Study for my master's thesis.
If we have time after the interview, I would be happy to discuss
any aspects of my research with you.
All answers are confidential, as I am investigating only patterns
of responses, not any particular individual's performance.

ID
11.
12.

What is your age please?
. Sex

13.

Department

14.

Your specialty within your department?

15.

How many years have you been a faculty or administration member
at a university?

16.

How many years have you been a faculty of administration member at MSU?

17.

Are you affiliated with the Gallatin Canyon Study now?

18.

If not, when did you leave the study?

19.

How many years have you been affiliated with the Gallatin Study?
(if applicable)

HO.

On the average, about what percentage of your university time has
been spent on the project?

(if applicable)

J.3
INTERVIEW SCHEDULE

2

On the average, about what percentage of your time has been
formally funded or budgeted for under the Gallatin Canyon Study?

112.

Out of this list (A) please select the functions that you feel
most closely approximate the ones you perform within the study?
Please order these by number in terms of your involvement in each,
the most important being first.

a.
b.

investigator
principal investigator
project head
assistant to investigator
member of project administration or management
member of. university administration of project
department administration
clerical
separate research (funded by but not directly related to)
other (please specify) '

ET OQ Hi fl> CL O

111.

i.
j.

113.

Have you had any experience in Interdisciplinary research previous
to the Gallatin Canyon Study?

114.

If yes, please give the type of each experience, your function in
that project, and the approximate duration of your involvement.

For the following questions please state numerically your answer in terms
df scale (B).
1
2
3
4

very important
fairly important .
not very important .
unimportant

J .4
INTERVIEW SCHEDULE
’■

3

115.

Practically, how important do you.think Interdisciplinary
Research is as far as contributing to theoretical knowledge at
the present time?

116.

At the present time, how important do you think Interdisciplinary
Research is to the solving the problems of our society?

117.

At the present time, how important do you think Interdisciplinary
Research is to the University?

118.

How important do you think Interdisciplinary Research is to the .
furtherance of your own career, at the present time?

For the following two questions, please use scale (C).

I
2
3
4
5

very successful
successful
mildly successful
mostly failure / some success
total failure

119.

I n -generali how successful do you think other University Interdisciplinary projects have been in achieving their goals?

120.

How successful do you think the Gallatin Canyon Study has been
so far in achieving its goals?

The following does not refer to any scale:
121.. What do you feel has been the impact of the Gallatin Canyon Study
on your own career ?

122.

The following refers to scale (D).

Please Relate here"the important purposes the Gallatin Canyon Study has
served for you. If more than one, rank them by order, please, the most
important purpose, being first.

J.5
INTERVIEW SCHEDULE

122.
a.
b.
c.
d.
e.
f.
g.
h.
i.

123.

a.
b.
c.
d.

4

cont;
instructional purposes
career change ,
significantly maintained or created an official university
position for you
furthered professional recognition
produced or aided publications
aided graduate or undergrad students by accessory funding, research
opportunities, or experience
developed personal abilities and interests in cross-disciplinary
communication
furthered work specifically in yourfield
other (please specify)

Please' rank the following settings, scale (E), with respect to
which have the best resources for conducting Interdisciplinary ■
Research.

Private, industrial setting
University setting
Independent research organization
Government agency

.124. Are.there any other settings
believe should be included?

that may be more appropriate that you

125.

If yes, what are they, please?

126.

What do you fee-1, are the three most important goals of the Gallatin
Canyon Study?'
'

a.

J .6
INTERVIEW SCHEDULE

12.6.

5

cont.

b.

How well do you feel the study is meeting each of these?
(use scale (F))

1 '
2

very well
fairly well
moderately well
fairly poorly
very poorly

m <1- in

127.

128.

Given a choice, would you participate in another Interdisciplinary
project?, (not concurrent with this one)

129.

If yes, why?

130.

If ho, why not?

T

3.7
INTERVIEW SCHEDULE

6

Problem Area .Search

The following list is composed of factors that a number of
researchers have seen as possible problems in the operation of Inter
disciplinary Research. As you read each please rate it as to whether,
in'your perception, it is a problem in the Gallatin Canyon Study.
It is very important that you don't judge these by whether they should
or. should not exist in this study, but only by whether they do exist
here.
Secondly, rate each potential problem as to its importance or relevance
to Interdisciplinary Research in general in the university. This should
be done separately from the rating of the relevance of the problem to
this study.
Each problem is defined briefly, and after reading each, please give me
your responses .,
If a term is not clear, please ask and I will explain further.
Use scale (G)

1
2
3
4
5

very much a problem
fairly large problem
moderate problem
slight problem
no problem

6

don't know/ don't understand/ will not answer

J .8
INTERVIEW SCHEDULE

7

Query

The next two questions apply to the following list of relationships
that exist in the Gallatin Canyon Study.
(scale (H)).

CU O

a.
b.

e.
f.
g.
h.
i.

investigator personal relations
project framework
project administration (budgetary)
funding agency
project management
the investigator toward his other interests
department
researched environment
other (please specify)

Ql

What, in your opinion, is the category that holds or includes the
major problems in the Gallatin Canyon Study?

Q2

What are the majof problems?

Q3

What is the second most important category of problems?

Q4

What are the major problems?

'

'

J.9
INTERVIEW SCHEDULE
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Q5

Would you please give me'your personal definition of
Interdisciplinary Research in a short statement?

Q6

Would you please give me your definition of what constitutes
’’successful1' Interdisciplinary Research?

Thank you very, much for your time.

J.10
ANSWER SHEET

problem to G. C . Study

problem in general

1

18

2

19

3

20

4

21

5

22

6

23

7

24

8

25

9

26

10

27

11

28

12

29

13

30

14

31

15

32

16
17
FOR OPEN ENDED OVERFLOW .number each.

J.ll
Factor List.

I.

the nebulous, unorganized, and uncertain position of Interdisciplinary
research in present university policy reduces the interest, commit
ment, and funds from departmental sources

___ problem to

G. C. Study .

problem

ingeneral

2.. the frequent spatial and temporal separation of project members
inhibits cooperation and coordination

___ problem to
3.

G. C. Study

ingeneral

___ problem in general

___ problem in general

the short term or incremental outlook of departmental administrators
influences their interest in and commitment to Interdisciplinary
research
■.

___ problem to G. C . Study
7.

problem

department heads hesitate to approve researchers 1 time given to project

___ problem to G. C . Study
6.

ingeneral

the tendency of the "absolute truths" of a discipline to inhibit
necessary or beneficial changes in orientation or methods

___ problem to G. C . Study
5.

problem

it is difficult to remove or change functions of personnel because
of the character of the university staffing setup

___ problem to
4.

G. C . Study

___ problem in general

technical, esoteric language used to befuddle the outsiders
(of a discipline) and to reinforce the elitist attitude of the insiders

problem to G. C. Study

problem in general

J.12
Factor List

8.

2

customary, established ways of doing things inhibit change in
personal orientations, evaluation of new methods, and influx of
new ideas

___ problem to G. C. Study
9.

the differential participation of researchers because of unequal
interest in the project

___ problem to G. C. Study
10.

___ problem in general

the effectiveness of time and energy spent on the project is
jeopardized by the excessive Interdisciplinary communication and
empathy imposed by the directors on the group

problem to G. C. Study
13.

___ problem in general

insecurity and lack of confidence within and about the field of
expertise, is manifested in a reluctance to leave the security of
"safe" disciplinary language and investigations

___ problem to G. C . Study
12.

___ problem in general

the extent to which the need to prove oneself's competence and
one's discipline's importance inhibits communication and flexibility

___ problem to G. C. Study
11.

. ___ problem in general

___ problem in general

time is hard to obtain from departments because of student and budget
oriented departmental powers' reluctance to approve the release

problem to G. C. Study

___ problem in general

J .13
Factor List

14.

3

technical language becomes too much a part of the individual's
vocabulary for persons outside of his discipline to understand
and for him to explain

___ problem to G. C . Study
15.

the beginning of a project with.no model or framework for
integration, under the assumption that an adequate one will develop
"naturally"

___ problem to G. C . Study
16.

___ problem in general

the tendency of members' of a discipline to think and research in
"safe" disciplinary directions, because of the support available
within the disciplinary group and because of the feeling that the
group is the "best" discipline

___ problem to G. C. Study
19.

__ problem in general

private outside groups desire to attain goals not necessarily
consistent with project goals

___ problem to G. C. Study
18.

___ problem in general

teams must develop through interest, therefore they may not attract
the proper specialties, or any specialties at all for a particular
project

___ problem to G. C , Study
17.

___ problem in general

___ problem in general

researchers who.wish to keep informed of others' work in the project
to such an extent that their own work is left derelict

problem to G. C. Study

problem in general

J. 14
Factor List

20.

4

the assumption that because the individuals' competence as
researchers is.established, group research needs no formal manage
ment for coordination and conclusion

. ___ problem to G. C. Study
21.

disciplinarians desire to maintain and increase their place in
their profession, and some see Interdisciplinary research and
orientations as a threat and interference to. their hold on their
position

___ problem to G. C. Study
22.

problem

ingeneral

G. C. Study

problem

ingeneral

units, methods of measurements, and relevant variables are different
across disciplines, detering efficient communication

' ___ problem to
25.

G. C. Study

the dual burden of the part time researcher / part time project
director is felt to be excessive; research time is felt to be more
important than the project management time, and this is where the
majority of the time is spent

___ problem to
24.

___; problem in general

project leaders are naturally biased toward their discipline and
that discipline's mode of thinking; this affects leadership
patterns and many times alienates project team members

___ problem to
23.

___ problem in general

G. C.Study

____

problem

ingeneral'

monetary sources do not see the long term picture and advantages
of Interdisciplinary research, and, the short term, easily visible
profits are small

___ problem to G. C; Study

^__ problem in general

J .15
Factor List

.26.

5

disciplinarians tend to find a corner of their field and explore
it thoroughly, and unfortunately sometimes have difficulty
•operating in Interdisciplinary directions

___ problem to G. C. Study
27.

the over-protection of a professional "area" of one's own discipline
evidenced by jargon, entrance requirements, enforced orientations of
members by the ruling members, etc.

___ problem to G. G. Study
28.

___ problem in general

lack of or narrowness of reward systems for Interdisciplinary
research endeavors

___ problem to G. C. Study .
31.

.problem'In general

large freedom of choice in. interests and pursuits within the
academic profession conflicts with externally set goals of Inter
disciplinary projects
'

___■problem"to G. CV Study "
30.

___ problem in general

the departments and the project cannot readily require compliance
to! project goals; they can only suggest and guide directions of
interest. This disorganizes and disintegrates the unified Inter
disciplinary effort

___ problem'to G. C . Study
29.

___ problem in general

__ _ problem in general

rapid changes in project organization or directions increase
insecurity and listlessness as interest lags due to disarray associ
ated with changes

problem to.G. C. Study

problem in general

Factor List

32.

6

researchers who tend and prefer to go their own way in relative
isolation after entrance to a project, regardless of project team
plans and goals

problem to G. C. Study

problem in general

APPENDIX K
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(Closed Questions)

APPENDIX K
CODED INTERVIEW DATA
(Closed Questions)

The data here presented correspond to the coding in Appendix F.
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Ol25554555555555555554455555555555555555555555544553354555B555555S549
021C3311507C62C1CCC4CC10COCC0C0C12223C40C0C13241412311
022232333224343223333333333422233333244544442224333432222333354444449
03104C1040707IC0C210080001000000131233310CC0C20C421321
032332144333233233434223332223323323322334432232244112233332322223346
0410301020404100032622200010000023113432CCCCC1CC132411

042221323223313212135111113351111354522151133332311122311112434111362
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2410621 Cl 32241C0032C1200201OOOOCl213123200003001431222
24222303344002330222344330022222024333344444444442233223300224020*458
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252323222445050543344554400204411223333333355334033532233302200424300
261031II9U5C21CC026C502C001000001233243002304010421321
262533322425242322222433232*34422223333441133222244222244222222332250
271057106252510002100010000000001313134000001200241322
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