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A

Notice

The material contained herein relates to a simulation
of managerial performance developed by the Center for
Creative Leadership pursuant to a contract with the Office
of Naval Research. The context of the simulation is a
fictitious corporation in the American glass industry. Any
points of similarity between the simulation and an existing
glass company are purely coincidental.

All users of the material contained herein are advised
of the copyright of the Center for Creative Leadership. Any
unauthorized reproduction, distribution or other use thereof
will result in legal action.

© 1978, by CENTER FCR CREATIVE LEADERSHIP
The United States Government has a
royalty-free license throughout the

world in all copyrightable material
contained herein.
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The mission of the Center for Creative Leadership is
t to improve the practice of management by encouraging the
identification and development of creative leadership in
contemporary organizations.

The Center for Creative Leadership is a nonprofit
educational institute using knowledge from the social and

' behavioral sciences to understand and teach creative
leadership. To this end, the Center has focused on three
areas:

--Management - Planning, implementing, producing and
controlling information, and evaluation of impact.

t
--Career Development - Leadership development is
essentially career developme:it based on personal effective-
ness, proceeding through a series of challenging assignments.
--Group Dynamics - Leadership is always done through
' others, being responsible to or for others.
The Center is working to accomplish this mission through
programs of research, training, and communication.
!
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Description of Volumes

Looking Glass is a simulation of a glass manufac-
turing corporation. There are twenty positions, ranging
across three divisions and four levels (Plant Manager,
Director, Vice-President, and President). The divisions
face different environments, ranging from volatile to
stable. Looking Glass is, in a word, typical--the orga-
nizational type, structure and environments are common.
All problems contained in the simulation are based on
actual events.

Volume I of the simulation materials is divided into
four sections. Section I describes the development of
Looking Glass. Included are the chronology of what occurred
from original idea to final pretest run and a summary of
assumptions and biases related to constructing a realistic
management simulation. The next section discusses research
issues such as the experimental irodes built into the design,
possible manipulations, limitations of the simulation,
measurement strategies, and preliminary hypotheses. The
third section outlines training uses of the simulation,
including one detailed example of a training program. The
final section explains the nuts and bolts of running the
simulation. This section and the appendices that follow
enable users to refer to staffing and administrative
necessities.

Volumes II through IV contain the simulation materials.
Volume II contains all memos relating to the Advanced Pro-
ducts Division, and also includes organization-wide corpo-
rate nemos, and all memos to the President. Volume III
contains all memos relating to the Commercial Glass Divi-
sion, and Volume IV, all memos concerning the Industrial
Glass Division.

Subsequent volumes will contain standardized responses
to information requested by participants (Volume V) and a
complete listing and analysis of all problems participants
face (Volume VI).
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Preface

"The wonder and the wormwood of the whole."

- Thomas Hardy

Our bias reflected a psychological truth. Just as self
cannot be accurately defined without others, managers without
their organizations lose their being. They are both too
sharply delimited and too fuzzily omnipotent. Most leader-
ship research has looked at managers in this limited manner
using, at most, only a few environmental factors and a
limited organizational context.

In contrast, we wished to observe managers "on line,"
dealing with life's confusion. To do so, we sought funding
from the Office of Naval Research to develop a management
simulation. Our purposes were as follows: (1) to accurately
simulate the managerial job, and (2) to learn about leader
behavior and leader effectiveness in an organizational
context. For example, what does planning or decision making
look like in a complex environment?

In short, we set out to learn about the whole, or as
much of the whole as a simulation can represent. This
manual recounts two years of research and development effort
sponsored by the Office of Naval Research and the Center for
Creative Leadership.

With a project of this complexity and ambiguity, a
useful way for the reader to begin is to understand what
this manual is not.

Although reviews of the liicrature were conducted on
organizational theory and structure, management/leadership
research, and research, development and measurement issues
surrounding simulatious, the results of these will not be
included.

The Office of Naval Research contract is in effect from
September 1, 1976, to August 31, 1979. Year ¢ne focused on
literature review and simulation design; year two on develop-
ing and pretesting the simulation; year three on collecting
and analyzing the research data and publishing the results.
As such, this manual contains only preliminary data.




What This Manual Is

While not an ideal model, the history of how we de-
veloped Looking Glass may serve as a guidepost to others who
develop organizational simulations. We have reconstructed
our slips and successes, assumptions and biases, the chronol-
ogy of what occurred from original idea to final pretest
run, and a summary of what we learned during the two years
of development. These matters form the body of Section I,
Development.

Looking Glass is intended as both a research and a
training tool. Section II discusses research issues such as
the experimental modes built into the design, possible
manipulations, limitations of the simulation, measurement
strategies, and preliminary hypotheses. Section III outlines
some training uses for the simulation (applications are
still under development).

The final section explains the nuts and bolts of
running the simulation. This section and the appendices
that follow are printed on darker paper to enable the user
to gquickly refer to staffing and administrative necessities.
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Introduction

"Doing research is a rather informal, often illogical and
sometimes messy-looking affair."

(Garner, Hunt, & Taylor, 1959;
cited in Weick, 1965, p. 253).

The origins of the project were informal and certainly
illogical: a discussion at a cocktail party, a chance
meeting at a conference, several runs of another management
simulation one of us had developed. Out of this came the
articulation of some biases about management and management
research.

The vast body of leadership/management research has ex-
posed few truths, perhaps because physical science and social
science models do not bond easily. One tenet borrowed from
the physical sciences is that pieces can be studied out of
context, that fundamental laws underlie phenomena. This tenet
works better for phenomena that can be touched or seen or
smelled than with metaphysical concepts like leadership that
rarely appear in observable chunks.

The most prominent chunk in recent years has been leader-
subordinate relationships (e.g., Fiedler, 1967; House, 1971).
Follower productivity, satisfaction and turnover are common
criteria of leader effectiveness, implying that somehow they
matter most. Perhaps the lack of consistently positive
findings tells us, not that management-subordinate relations
are unimportant, but that they are only part of a complex
matrix. At the least, how subordinates feel about themselves
and their leader is influenced by the tasks performed and
the demands originating from both inside and outside the
organization.

Evidence from a variety of sources casts further doubt
on the validity of recent research directions.

Environmental Factors

Overwhelming external factors such as the economy,
regulatory agencies, politics, competition, and labor unions
can influence organizational outcomes more than organizational
leadership (Lieberson & O'Connor, 1972; Pfeffer & Salancik,
1975; Salancik & Pfeffer, 1977, Note 1).

iii
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Leader Behavior

Within the organization, the major theoretical clusters
of leadership behavior--consideration and initiating struc-
ture for the group--bear little consistent relationship to
leadership effectiveness, even at a group outcome level (Kerr
& Schriesheim, 1974; Korman, 1966). Although leadership is
related to many behaviors, the relationships hold only in
specific situations (Campbell, Dunnette, Lawler & Weick,
1970; Gibb, 1969, pp. 205-282).

Limits on How Much Leadership Matters

Management jobs are characterized by a lack of control
over events and over the principals who contribute to the
events. Many perceptions about leaders may have little to
do with their performance. Pfeffer (1978, chap. 2) explains
much of our thinking about leadership as attribution--the
tendency of human beings to attribute outcomes to persons
rather than to shadowy, environmental forces outside their
control (see also Calder, 1977, pp. 179-205).

The Nature of the Managerial Job

The few studies (e.g., Dubin, 1962; Mintzberg, 1973;
McCall, Morrison, & Hannan, Note 2) that describe what
leaders actually do also question the leader-follower focus
of leadership research. McCall et al. (Note 2) found that a
manager's work is fragmented; episodes are brief and contacts
varied. Although contacts with subordinates are the primary
component of interaction, these contacts are the shortest in
length. Leaders spend as much of their time with nonsubor-
dinates (peers, colleagues, etc.) as with subordinates.
Indeed, at the highest levels of organizations, they spend
much of their time with outsiders.

The nature of the managerial job is a reactive one.
Managers spend their days assimilating, sifting, and respond-
ing to fragmented, varied, and brief inputs. They suffer a
constant overload of information, leaving little time for
the calm, rational decision making or the cozy group tech-
niques recommended by researchers and trainers. Managers
operate in an atmosphere which can best be described as
frenetic; ill-structured problems mingle capriciously with
the cut-and-dried, and subordinates are simply one of many
groups with which they interact.

iv
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Leader Effectiveness

If the managerial job is hectic, what would contribute
to effectiveness under such conditions? Three attributes
stood out as possible components (see Lombardo, Note 3):

(1) The ability to break set, juggle opposites and contra-
dictions, discriminate sharply between aspects of a problem,
handle the accompanying stress and integrate problem dimen-
sions in a novel way formed a complexity component, (2) the
ability to set up feedback and judgment systems to deal with
ill-structured problems formed a structural component, and
(3) using social skills to control organizational events and
priorities formed a power component.

Whether or not these were truths became an empirical
question once the Office of Naval Research funded the project.
Complexity, environmental impact, even leader-follower rela-
tionships could be examined as they occur, in a context.

For all the convolutions to follow during the construction
and pretesting of the simulation, our goal was simple and
direct: to replicate reality as managers/leaders see it,
and to find out what leadership is like in the complex
setting in which it is enacted.
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Looking Glass: A Summary and Outline

"We can know what we've done only after we've done it. Only
by doing is it possible for us to discover what we have
done...it is entirely possible that the actors themselves
create the environment to which they adapt."

(Weick, 1969, pp. 27, 64)

As Weick notes, we never know what we've done until
after we've done it. A useful place to begin, then, is
where we ended. ,

Looking Glass is a simulation of a glass manufacturing
corporation with $200 million in sales. There are twenty
positions, ranging across three divisions and four levels
(Plant Manager, Director, Vice-President, and President).
The divisions face different environments, varying from
volatile to stable.

Looking Glass is, in a word, typical. The organiza-
tional type, structure, and environments are common. The
problems that managers face in the simulation are modeled on
what they told us they face on the job.

The simulation is brief (six hours), portable (it can
be shipped easily), and person-centered (noncomputer based).
Looking Glass has a telephone system and a written communi-
cations system to aid participants. Status differences are
emphasized through accoutrements and office sizes and loca-
tions.

There are no restrictions on participant behavior.
Their instructions: Run Looking Glass for a day any way you
choose. Make decisions and take breaks at your discretion.

Designed primarily as a research vehicle to generate
hypotheses about managerial and organizational effectiveness,
Looking Glass was successfully run five times, three of
these with intact groups of managers. The development and
pretesting phases (years one and two) are now over. Year
three will involve at least ten identical runs of the simu-
lation for research purposes.




The
progress

(1)

(2)

(3)

(4)

(5)

(6)

remainder of this section of the manual covers our
to date and is organized into six units:

"The Nature of Simulation" explains the free
simulation and its basic components of realism,
participant involvement, and preservation of
confounding elements.

"Biases" outlines our personal beliefs about what
managers should do in a simulation and what was
in the experience for us.

"Basic Decisions" explains how the project was
organized and responsibilities delineated, then
details our selection process for organizational
type, structures, products and environments. To
make the simulation as real as possible, we de-
veloped problem/activity clusters which reflect
the mangerial job, and included a simplified
financial system.

"Designing Looking Glass" explains the criteria
along which the simulation was written and lists
six imperatives we felt were necessary to rep-
licate reality. A rationale for the physical
elements surrounding the simulation is also given.

"Running Looking Glass" discusses our relationship
with outside organizations that provided the par-
ticipants for the simulation, and outlines the five
pretest runs and what we learned from them. The unit
closes with six conclusions about the simulation.

"After the Deluge" contains some of our reflections
on simulation and the nature of research.




The Nature of Simulation

A simulation is an operating model of a real system.
The type of simulation we developed is classified as a free
simulation. This is characterized by: (1) a complex envi-
ronment that represents the actual setting as much as
possible, (2) free behavior by participants, (3) interaction
between participants and the environment (Fromkin & Streu-
fert, 1976, chap. 10). Although start points, such as the
information available and the organizational structure, are
programmed by the designers, events that occur during the
simulation are shaped primarily by the participants.

Simulations offer several advantages. They order
events so they may be systematically studied, bringing the
ongoing organization into the laboratory (readers interested
in the advantages and disadvantages of simulation are re-
ferred to Drabek & Haas, 1967; Fromkin & Streufert, 1976,
chap. 10; Guetzkow, 1962; Guetzkow, Alger, Brody, Noel, &
Snyder, 1963; Guetzkow, Kotler, & Schultz, 1972; Stogdill,
1970; Weick, 1965, chap. 5). The advantages we focused on
in our decision to design a complex organizational simula-
tion were: (1) the reality of the setting, (2) high par-
ticipant involvement, and (3) preservation of confounding
elements (they are part of a natural setting).

Realism

As Weick (1965, chap. 5) argues, when a phenomenon
(managerial work) is not well understood, then simulated
realism should be high so observations can distinguish
relevant from irrelevant variables. Drabek and Haas (1967)
advise that a realistic simulation uses an intact group
working on familiar tasks within a natural environment.

Realism, of course, has its disadvantages. Overcom-
plexity can lead to "pictorial realism" (Schultz & Sullivan,
1963, chap. 1). Drabek and Haas (1967) apparently faced
this problem when they recreated an organization down to the
correct placement of the coffee pot. We faced the same
problem, to which there is no solution: How real is real?
How much reality is enough?

Reality is also messy. Tight control over variables is
both impossible and undesirable. So much behavior is gener-
ated as participants grapple with ill-structured situations




that an already fuzzy process becomes even more liysterious.
Figuring out what participants are doing, or even which
problem they are tackling, becomes a major issue.

Participant Involvement

The nature of the design insured participant involve-
ment. The simulation was only to be run with managers from
the same organization, facing typical tasks which they were
free to attack in their usual manner. But would they? What
we proposed to develop would be so real that our primary
fear was overinvolvement of the participants, creating high
stress. We knew from previous research that the managers
would be accustomed to stress, that they might even enjoy
the action, but would they in a new situation? Would we get
their typical, back-home problem-solving behavior, or an
array of defense mechanisms--denial, withdrawal, and aggres-
sion?

Artifacts

Simulations are skeletal reality. There are no products,
no one will be fired or promoted. They are game-like in
nature, and as such their reality depends on the tendency of
people to enjoy complex experiences, to want to complete
tasks, and to associate the simulation content with their
actual job content. Simulations have artifacts as a given.
Following are the most troublesome with which we dealt.

Paper crises. All problems given to participants at
the start of Looking Glass appear in the form of memos (the
failure of a plant to pass EPA inspection is an example).

In an actual organization, managers learn of many problems
over the phone or face-to-face. The decision to use memos
exclusively was a trade-off between loss of reality and what
were more important losses. By intervening (with a phone
call, for example), we felt we would create strong experi-
menter demands to drop everything else and engage in crisis
rather than typical behavior, upsetting the normal activity
pattern of managerial work. Checking this assumption during
a pretest run confirmed our fear--one phone call from a
"reporter" resulted in three hours of activity on a minor
problem by the entire organization.

Time. Simulations ordinarily compress time, either by
forcing decisions or by providing enough information so that
a decision is likely. Even though decisions must be made on

£

£
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only two of over a hundred problems facing our organization,
more decisions are made than in a typical day. Unlike life,
the participants know that the simulation will not go on.

No subordinates. The lowest management level in Looking
Glass is Plant Manager. Because the Plant Managers have no
live subordinates, we faced the same problem that Cotton
(1975) did--lack of involvement and alienation from the
organization. We attempted to circumvent this by providing
them with an array of problems, allowing them access to
their plants and subordinates by telephone, and giving them
high status (a $50,000-a-year job and control over large
budgets) .

Demand characteristics. In any experiment, the in-
evitable question arises: Are participants behaving as they
typically do, or as they believe they are expected to behave?
In Looking Glass, we tried to lessen this effect by telling
them there were no tricks--that they were to run the organi-
zation for a day any way they chose. They could make deci-
sions or not, take breaks or remain at work. Then we crossed
our fingers and hoped the reality of the simulation would
elicit typical behavior.

Content of the job. Although we included memos and
letters that concerned outsiders and allowed phone calls to
them, we could not replicate the large percentage of time
(Cohen & March, 1974; Mintzberg, 1970) that senior execu-
tives spend with external contacts.




Biases

About Management

We believed that management only has meaning when
viewed in its entirety. Its pieces do not sum to a whole.
Activities, problems, and organizational context are all
basic to the management process.

A review of organizational simulations revealed only a
few which deal with contextual issues (Drabek & Haas, 1967;
Guetzkow et al., 1963; Olmstead, Cleary, Lackey, & Salter,
1973) and none that replicate the activity patterns suggested
by observational studies of leaders. Major simulations have
dealt with crises: Olmstead's with military attack, Guetz-
kow's with the outbreak of World War I, and Drabek and
Haas's with civil disaster. Not only were the events less
than typical, communication patterns were often restricted.
In Guetzkow's INS, for example, participants basically
communicated in writing.

We believed that face validity was essential. As such,
the problems faced would be typical and participants could
communicate as they chose. No gimmicks were needed. We
felt the process of managing was exciting enough.

About Simulations

The failure of many simulations lies not so much in
their design, but in their unwieldiness. We resolved that
Looking Glass would have three attributes: (1) It would be
brief (six hours), (2) it would be portable (could be shipped
easily), and (3) it would be person-centered (noncomputer
based) .

Personal

The simulation content would be based on an empirical
model rather than a theoretical one. Our emphasis was on
generating representative behavior for explanation and
theory-building. How this behavior was to be measured was
left open. We started over in our review of the research,
seeking the smallest number of dimensions with the greatest
explanatory clout. There was no reason to restrict ourselves




in what we measured. The reality of the simulation would
allow us to research almost any variable. If it distin-
guished between relevant and irrelevant or effective and
ineffective, it would stay. ¢If it failed, it failed.

To spend three years of our lives building and testing
an organizational simulation meant that something had to be
in the experience for us. We resolved to pick an organiza-
tion we were interested in and let each of us author a piece
of it.

The name we eventually chose for our simulation, Looking
Glass, reflects, more than anything else, what was in the
experience for us. Some have enjoyed the name, some have
called it "cute." For' us, it tells the story of the project.
A looking glass reflects reality and deepens it because one
can go through it. The words also imply a touch of whimsy.

Above all else, Looking Glass conveys a sense of what
we were: professionals who cared about what they did and
who also hade fun.




Basic Decisions, or Research: A Squcaky Wheel

Greasing the wheel consisted of three decisions made
before the project started in September, 1976:

(1) Three literature reviews were to be conducted,
with each of us responsible for one. They were to be
eclectic with an emphasis on operational rather than tran-
scendental properties of organizations. The areas to be
reviewed were organizational theory/structure, management/
leadership, and laboratory person-centered simulations.
Consultants were expected to contribute further to our
knowledge of the areas.

(2) A management survey was to be conducted, using a
mailed questionnaire to collect critical incidents in manage-
ment. This was later scrapped in favor of field interviews.

(3) A month-by-month timeline of the project forced us
to get to work immediately. Presentations on our progress
in reviewing the literature were scheduled and held the
first week of October. By December, several follow-up
sessions on the relevant literatures and visits from three
consultants helped us toward making some hard choices. Karl
Weick of Cornell encouraged us to ground portions of the
simulation in existing research, but to go out on a limb on
other aspects. Present organizations as they are, he advised--
garbage cans with people operating under scarcity and against
deadlines. Henry Mintzberg of McGill briefed us on five
general organizational structures. A month later, Joseph
Olmstead of HumRRO explained the development of FORGE, a
military attack simulation of high complexity and varying
stress levels.

In retrospect, what greased the wheel was the division
of labor and the deadlines. Although not always successful
(the first run of Looking Glass was scheduled for May,
1977--it actually occuvred in February, 1978), they were
always there in front of us--a clear responsibility and a
date for making things appear.

Selecting an Organizational Type

The meaning of a "typical" organization broke down into
two reguirements: (1) credible to participants, and (2) prac-
tical for us to design. Credibility meant that whatever we
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selected had to have an analog in the real world. The
structure, environment, technology, and products had to
exist. We wanted participants to feel they were producing
something important, rather than frivolous or fictional goods
such as widgets.

Further, we wanted an organization that managers were
likely to have heard of but unlikely to have worked in.
This argued for an older, fairly small industry, making
common products. Since no detailed knowledge of the organi-
zation was to be necessary to run it, its jargon and pro-
cesses had to be simplifiable.

The decision to simulate a profit-making organization

i was based on familiarity of organizational structure. Most
managers are at least acquainted with for-profit setups,
while many nonprofit organizations have unusual structures.

. Educational organizations, for example, are controlled by
political agencies (legislatures and school boards). Hos-
pitals are actually two organizations in one--the bureau-
cracy run by managers and the service run by professionals.
Since we wanted participants to feel "at home," nonprofit
organizations were ruled out.

Practicality of design required that we select an
organization with identifiable environments and technolo-
gies, and a product line homogenous enough to be simulated.
Although the organization must vary in what it produced to
give us some leeway in design, the problems it faced must be
generic to make it representative to participants. Personal
contacts and information had to be available, and, above
all, the organization had to be interesting to the staff.

Using Standard and Poors' classification of organi-
zations, Business Week's surveys of corporate profits, and
our knowledge of organization types, we narrowed a long list
down to 22 organizational types with promise as "typical"
organizations. These were: (1) publishing, (2) shipbuild- |
ing, (3) toys, (4) sporting goods, (5) oil service, (6) food
products, (7) recreation, (8) motor freight, (9) air freight,
(10) broadcasting, (11) paper, (12) measuring instruments,
(13) ceramics, (14) airlines, (15) glass, (16) prosthetics,
(17) oil field machinery, (18) metal casting, (19) forestry, |
(20) fishing, (21) cargo, and (22) lumber.

What caused a problem was our declaration that the
organization would be interesting. For a time we forgot
this meant interesting yet unfamiliar. After discussion and
comparison, the interesting and the familiar, recreation won
easily. (Neither glass nor its cousin ceramics received a
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single vote of the 18 cast.) Retrospective matching of the
recreation industry against the criteria of credibility and
practicality revealed some potential problems. We met to

discuss the situation, realizing that if we made an error

now, recouping later would be impossible. Our basic fear

was that the simulation would bomb. "It's too familiar,"

one of us finally said. "All we'll get is six hours of why

I like Winnebagos and Head skis." That settled it--whatever |
we chose, it wouldn't be recreation.

Under the clarified emphasis, unfamiliar yet interest-
ing, two finalists emerged--shipbuilding and glass. We
brought in two ex-managers to explain the nature of each
organization. David Molthrop spoke on shipbuilding, Alan
Hundert on glass. As a result of their extensive presenta-
tions on environments, technologies, structure, and products,
the decision became obvious. Glass was more versatile along
all the criteria.

Selecting an Organizational Structure

Using charts from several organizations in the glass
business, charts from other types of organizations, and
"ideal" models from the literature, two structures were
drawn for the simulation. Both structures were adaptable--
with minor changes in managerial titles and events, the
structure could be switched from divisional to functional
across runs.

Our original design called for eleven to sixteen roles
in either two or three divisions spread across -four levels--
President, Vice-President, Director, and Plant Manager. As
we interviewed incumbents of these positions, we began to
have compunctions about our structure. The organization was
diamond shaped rather than pyramidal (see Figure I-1). Some
of the major problems we wished to include would not flow
well from one Plant Manager through three Directors to one
Vice-President. We grappled with this problem throughout
1977, deferring the final selection of live roles until our
field interviews were completed. One theme permeated our
thinking during this period: To be real, the simulation
would need closer to 20 live roles and an unspecified number
of "ghost" roles to make the organization more pyramidal.
Opherwise, we would have top managers with no one to super-
vise.

i ittt i e i *‘—j
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Selecting Environments

Picking a typical organization to simulate was a trivial
problem compared with selecting environments. Environment,
as one of us said, is conceptually equivalent to "everything"”
and "they." "If you don't know what causes an unusual
behavior, pin it on the environment. It wears blame well."
Our goal was to have each of the divisions face environments
that varied along criteria such as volatility, degree of
competitiveness, and nature of the markets. This resulted
in three clusters corresponding with our three divisions:

(1) volatile, (2) moderately unstable, and (3) stable.

Classifying products according to the stability/instability
of their environments was straightforward. Our initial
choice did not differ appreciably from the eventual outcome:

Division Products Environment Use
Advanced integrated circuits, volatile basic
Components resistors, capacitors,

optical fibers, laser

components

(became Advanced Products)

Industrial industrial piping, moderate optional
Glass insulation, glass

tape reels, safety

windows, waste

Q recovery systems
Lighting casings for incan- stable basic
Glass descent and floures-

L cent lights

(became Commercial Glass)

What vexed us was how environments differ.
Q: What are relevant dimensions of environment?

A: Everything except my family, and they will appear
in the next article.

With no agreement on basic dimensions, we searched for
a theme and found it in environmental uncertainty. Uncertainty
consisted of two dimensions: static vs. dynamic and simple
vs. complex.

{ dad
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Static vs. dynamic. The two major elements seemed to
be rate of change (how often factors change or new ones need
to be taken into account) and hostility (rapidity of required
response, pressure from competitors, customers, government,
and scarcity of raw materials) (Duncan, 1972; see Figure I-2).

Simple vs. complex. How many elements are relevant to
the organization and how many classes do they represent? The
former consisted of sheer number, the latter a hodgepodge of
elements (e.g., customers, raw materials, government regula-
tors).

Complexity of environment did not become a variable. We
spoke with no one who worked for a major organization that
could be classified as facing a simple environment.

The elements that stood out as important environmental
components were:

(1) Legal/regulatory factors: legislation; federal,
state, and local agencies; professional and/or trade associ-
ations; and industry standards.

(2) Pseudo-member factors: Board of Directors; stock-
holders; and financial institutions.

(3) General socio-economic factors: interest rates;
political conditions; GNP; military, consumer, construction,
and education spending; cultural, social, and community
norms; special interest groups; and public opinion.

(4) Input factors: suppliers (number, reliability,
strikes); raw materials; fuel; leasors; labor supply; and
investors.

(5) Throughput factors: technological innovation;
patents; impact on physical environment; equipment condition
and availability; labor mobility; unions; and subcontractors.

(6) Output factors: customers (number, reliability,
strikes, cycles); competitors; and markets.

(McCall, Note 4)

.
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STATIC

DYNAMIC

3.

Figure I-2

Simple

CELL 1:
Low Perceived Uncertainty

Small number of factors
and components in the
environment

Factors and components
are somewhat similar to
one another

Factors and components
remain basically the same
and are not changing

CELL 3:
Moderately High
Perceived Uncertainty

Small number of factors and
components in the environ-
ment

Factors and components are
somewhat similar to one
another

Factors and components of
the environment are in a
continual process of

change

—————

15

Characteristics of Various Environmental States

Complex

CELL 2:
Moderately Low
Perceived Uncertainty

1. Large number of factors
and components in the
environment

2. Factors and components
are not similar to one
another

3. Factors and components
remain basically the
same

CELL 4:
High Perceived
Uncertainty

1. Large number of factors
and components in the
environment

2. Factors and components
are not similar to one
another

3. Factors and components
of environment are in
a continual process of
change

Reprinted from "Characteristics of Organizational Environments
and Perceived Environmental Uncertainty" by R. B. Duncan,
published in Administrative Science Quarterly, 1972, 17, p. 320,
by permission of Administrative Science Quarterly.
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Boiled down to operational terms,
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the environments

faced and the resulting divisional characteristics were:

Advanced

(volatile)

heavy competition,

exotic materials,

costly processes,

dependent on innovation,

connected w/military
spending,

contract-oriented,

diverse product line,

many markets,

specializing in precision,

unpredictable profits,

products obsolete quickly,

crises common,

high pollution costs,

brief history

Objectives:
Advanced
specialize in precision

market,
customer service

Selecting Variables:

Industrial

(moderate)

tied to consumer and
government spending,
diverse products,
unreliable customers,
some exotic materials,
sales ceilings,
foreign competition,
customers take over
technology,
profit margins erode

Industrial

respond to customer
tastes

The Black Cat

Commercial

(stable)

few customers,
long history,
some competition,
high volume,
certain market,
tied to GNP,
slowly changing
technologies,
products are
essential,
forecasts stable

Commercial

reduce costs to
maintain market
position

The popular image of researchers is one of scientific
detachment as they sift through the literature, coolly
selecting the relevant and discarding the irrelevant through
Something like this occurs on

dispassionate analysis.
topics that can be delimited; on others,
the process resembles a free-for-all.

like Looking Glass,
We far more resembled

children digging for clams ("We got one!") than anything
approximating the precision of a Sherlock Holmes.

Our search for truth, or what might be true, consisted

of regular meetings throughout 1977.

During these we pre-

sented and reacted to summaries on power, political behavior,




feedback, organizational structure and environment, cognitive
complexity, and the leadership effectiveness literature.

Many variables died writhing under questions such as "How is

this unique? What will it tell us? How will we capture it?

We can only measure a few dimensions. Is this one central?"

Often the sessions left so many discarded bodies that one of

us dredged up Kierkegaard's definition of truth: Sitting in

a dark room looking for a black cat that isn't there.

"I know what you're thinking about," said Tweedledum, "but it
isn't so, no-how." "Contrarwise," continued Tweedledee. "If
it was so it might be; and if it were so, it would be; but as
it isn't, it ain't. That's logic."

-

Lewis Carroll,
Through the Looking Glass

Problem/activity clusters. The face validity of Looking ,
Glass comes in large part from our decision to discard a ques-
tionnaire survey of managers and conduct field interviews.

All problems which managers face in the simulation are

modeled on what they told us they faced on the job. The
structure of the interviews, conducted primarily with glass
industry managers between April, 1977, and February, 1978,
consisted of what they do in a typical day--process and
content (see Figure I-3). Twenty-five interviews were
conducted, the most relevant ones in two major glass corpora-
tions. Positions interviewed ranged in level from Plant !
Superintendent to President. Interviews lasted from ninety

minutes to over two hours. !

S

Working with interview notes, we extracted and listed
200 events and problems on index cards. Five of us then
independently sorted these cards according to apparent
similarity, without a priori categories. The sorts were ]
compared, disagreements battled out, and 12 activity clusters »
generated (see Figure I-4; for a similar clustering, see
Mintzberg, 1973). The clusters were used for two purposes:
(1) to insure a respresentative set of demands during scripting,
and (2) to form a series of dimensions along which problems
and activities varied.




II.

III.

Iv.

VI.

Figure I-3

"Typical Day" Interview Guide

Introduction

- Self

CCL (if necessary)

- ONR Project

- Confidentiality
Outline of interview

General Description of Job

- Basic responsibilities

Typical Day

- Can be real or hypothetical day

- Hour-by-hour account (what-who-when-why)
- Only enough detail to be understandable

Details

~ Probe specific events in day
- Content, relationships, frequency, regularity

Differences

- How would other days differ
- Larger perspective (time traveling, cyclical events, etc.)

Thanks
- Executive summary

- Possible future involvement (observe simulation, comment on
events, participate, etc.)

18
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Activity variables. Using previously published tax-
onomies of tasks (Shaw's, 1973, classification, for example)
proved simultaneously too limiting and too general. The
problem/activity clusters we developed were too complex for
any of the standard task taxonomies. After another series
of meetings, we developed our own to capture the complexity
of what managers do (see Fiqure I-5). These variables were
used: (1) to ensure variability within and across managerial
roles, and (2) as a guide for selecting and classifying
problems.

Other variables (outcome and process, for example) have
not been selected as of this writing. For a discussion of
these issues, see Section II.

Financial Data

Although one of us admitted dropping accounting during
college, none of us had any background in finance or account-
ing practices. Early on, we realized that without some
financial data the simulation would be a farce. The managers
we interviewed for this project understood and used numbers
as common parlance. As a bank manager told us, "I feel
naked without my profit ratios."

Since we were inadequate to the task, we asked Robert
Taylor of Duke University to guide us in constructing a
simplified financial management system. (Later, we also
relied heavily on the advice of J. J. McMurry of the Smith
Richardson Foundation and Center for Creative Leadership.)
He introduced us to such arcane entities as balance sheets,
debt/equity ratios, and cost of goods manufactured. Our
goal was to include the key figures managers use to flag
problems at the plant, divisional, and corporate levels.




Figure I-5

Activity Variables

Interdependence

- Others have information necessary to defining the problem or to
finding an appropriate solution.

- Others are directly affected by the decision, e.g., they control
inputs or outputs or share a common fate.

- Solving the problem or engaging in the activity requires the help
of others.

- Procedures require that others be involved.
Difficulty

- Problem is unclear or changing.

- Problem is interdependent

- Problem has many elements or pieces

- Elements are diverse.

- Solution requires persuasion.

- Actor has partial or no control over the elements.
Magnitude

- The way the problem or activity is handled will influence in a
big way people, money, etc.

- The problem is highly visible.

22
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Designing Looking Glass

By late 1977, our offices resembled back rocms in a
library. Each of us was armed with stacks of miscellany:
notes on interviews, plant tours, glass technology, history
of glass-making, annual reports, financial and business
reports, glass industry articles, explanations of terms like
electrostatic precipitators, and the inevitable potpourri of
textbooks.

Each of us was assigned to design one of the divisions.
In writing, we were to include: (1) relevant environmental
constraints, (2) major strategic and operational problems,
(3) cross-divisional problems, (4) division history and
product information, and (5) relevant facts and figures. 1In
addition, the problems were to be arrayed according to our
management activities clusters.

Not by design, one of us went first. The other two
investigators were meeting another contract deadline. This
serendipitous occurrence helped in several wayvs: It provided
a process for the others to follow, and it taught us some
things to do.

A Process

Our point man laid out the major problems faced by the
division and by each position in outline form. The problems
were then checked for interdependency, difficulty, and
magnitude (activity variables), compared with the 12 activity
Clusters to ensure representativeness, and ranked according
to decision probability. He then forgot about the above
and dictated for seven days. His premise was, if the divi-
sion were laid out correctly, the outcome would be close to
what was intended; if not, no amount of tinkering during
writing would help.

This premise was borne out several weeks later when
each problem was rated against the criteria listed above.
The Advanced Products Division, on paper at last, came out
as volatile with high interdependence requirements, forcing
managers to engage in the kinds of activities their normal
jobs demand.

Even the psuedo-rational design of APD was later felt
to be overstructured. We decided that, after a year of




research, we finally understood what we wanted to develop.
The other investigators simply detailed their environment,
laid out the problem structure, and wrote.

Things to Do

To replicate reality, there were several imperatives:

(1) Hide the critical among the irrelevant. We found
no evidence that problems come wrapped in packages with red
warning flags attached, or that they arrive in any intelli-
gible sequence.

(2) Throw clinkers in the furnace. The management job
takes place amidst any number of annoying events. During a
typical day, there will be rumors, memos going to the wrong
people, staff unavailable because they are in a scheduled
meeting or on vacation, and information which could be but
has not been found. Although we did not deliberately make
Looking Glass chaotic, we sprinkled in a few annoyances for
reality's sake.

(3) Be lively. Since each participant had to read the
35-50 memos we placed in each in-basket, we kept the memos
brief and conversational. Corporate memos are often dull.

We tried to make ours interesting and well-written to prevent
participants from dozing off.

(4) Keep it simple. Although the temptation to be
deviously complex was at times overwhelming, we resisted
this as much as possible. The nature of the job, the com-
plexity of human interaction, and the uncertainty associated
with many of the problems made the managers' tasks devilish
enough. Avoiding overcomplexity probably contributed greatly
to the eventual success of the simulation. Where we did
succumb to our proclivity to complicate, the problems were
so obscure that they went unnoticed.

(5) Spread information around and outside the organi-
zation. Much useful information arrives from staff special-
ists, customers, competitors, and field representatives. We
included a high percentage of memos and letters from these
"ghosts." One "ghost," the Corporate Controller, had such a
volume of critical information that 20-30 percent of the
telephone calls and memos to outsiders went to that "position."
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(6) Let the financial system reflect, not create
problems. We selected numbers that indicated what was
already known via memo. For those familiar with cost
accounting, the figures could be used and others requested;
for those unfamiliar, explanations were provided. Regard-
less, the problems could be attacked either way. If, for
example, a plant had production problems, these same prob-
lems popped up in the financial data. If production was
running smoothly, the numbers were blandly on target. In
short, there were no surprises in the numbers.

The Context

The physical elements surrounding the simulation serve
three basic purposes--ease of communication, emphasis of
status differences, and representation of reality.

The telephone system. The telephone is an integral
part of a manager's life and one method of collecting un-
obtrusive data on interaction patterns. Two Center staff
technicians built a 20-phone system with a central switch-
board so we could record calls, tape them automatically, and
permit contact with "ghosts."

Communications system. We included routing slips and
pressure-sensitive NCR paper to enable managers to communi-
cate almost as easily as they would on the job. For example,
by stacking five sheets of NCR paper and clipping on a
routing sheet, a manager could write one memo with four
carbon copies that we would then deliver during mail pickups. ;

Accoutrements. We provided office locations, desk
plates, ash trays, and pen sets according to the status of
the position. The President, for example, received a blotter, |
pen set, large ash tray, expensive desk plate, and the i
largest office (or work area).

The Result

What we created was as close to what we expected as any |
plan usually produces. The number of participants changed |
from variable to fixed--20 for all research runs. The two |
or three divisions became three. The answers from "ghosts" |
who provide additional information became formalized in an
outside information notebook.




26

For our own use, we catalogued the 800 pages of simula-
tion materials into 3 kinds of notebooks for each division:

(1) by-Problem for analysis, (2) by-Number for easy reference,
and (3) by-Position for setup of the simulation.
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Running Looking Glass

Organizational Contacts

We contacted several organizations with whom we had
worked and briefed them on what we proposed to do. Repre-
sentatives of three--First Union National Corporation of
Charlotte, North Carolina; Green Giant Corporation of
Chaska, Minnesota; and the State of Minnesota--expressed
enough interest to participate.

We asked them to provide 20 middle- and upper-level
managers as participants in what was designed as a research,
not a training, vehicle. In other words, we asked them to
take a gamble that we had built something useful in a train-
ing mode. Philip Kenny of First Union and Gloria McGahey of
Green Giant later said they took the risk because the simula-
tion was "98 percent real," had unlimited training uses, and
particularly because they were sick of piecemeal approaches
to management development. Both had been looking for a
systems approach for some time, and Looking Glass was the
candidate of choice.

In exchange for participants, we helped them develop a
one-day debriefing on the simulation. This represented an
operational definition of its management development implica-
tions. Again, a division of labor was arranged with respon-
sibility for running Looking Glass resting with us, respon-
sibility for the training program resting with them.

Paranoia

By late January, 1978, we realized that the basic
research and design phase was over. Although the project
had run smoothly, we were scared. Now we had nowhere to
hide--others were going to pass judgment on Looking Glass.

"Let the jury consider their verdict,
for about the twentieth time that day.

the King said,

"No, no!" said the Queen. "Sentence first--verdict
afterwards."

Lewis Carroll,
Alice's Adventures in Wonderland
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The Pretests--Crossed Fingers

During February and March, 1978, we ran Looking Glass
twice, first with two divisions, later with all three.
Graduate students participated in the two-division version;
school administrators and four corporate personnel people
went through the full run.

Quite simply, the simulation worked. Participants
stayed occupied and in role. It was amusing and gratifying
to hear them discuss the sale of the integrated circuits
plant over lunch. Although a few were overwhelmed, no one
quit, and most genuinely tried to identify and solve the
organization's problems. The array of defensive mechanisms
we hypothesized rarely surfaced.

Our fears were allayed that they had too much to read
or that the problems might be too subtle (or simple). With
a few exceptions, the problems and roles ran as expected.

Once our anxieties calmed, we came to the following
realizations:

(1) A debriefing was critical. We had only a cursory
session after the initial runs, and the experience lacked
closure for participants.

(2) The simulation was logistically sound.

(3) Additional problems should be added, particularly
for some of the Plant Managers who were clearly underwhelmed.

(4) The financial system needed further development.

Running with Managers

In early May, we packed our materials, accoutrements,
and the telephone system, and took them to Charlotte, North
Carolina, for the run with First Union bank managers. Their
level varied from Branch Manager to Corporate Controller.
The day before the run, we moved work space dividers, placed
in-baskets at their stations, and taped countless lengths of
telephone cable to the floor. Far into the night we fretted
over simulation logistics and the content of the debriefing
day.

Two hours after they began, nothing had happened and we
were looking for an exit. The simulation had worked with

— iaddniiate




29

nonbusiness managers, but now that we confronted the real
thing, Looking Glass was faltering.

Was 1t the managers? The nature of banking? Or was
the simulation no good? Maybe it couldn't be done after
all. Later, we were to understand the lesson of those
painful hours--Looking Glass was real. What we were observ-
ing was typical behavior for this group of bankers--non-
plussed, conservative, gathering the facts, and then acting.
One manager summed up this tendency during the debriefing.
"We bankers don't specialize in quick decisions. This isn't
a crisis organization. We appoint committees, study the
problem, and take our time."

Although weeks passed before we fully realized it, we
also learned that Looking Glass has powerful developmental
effects. Several of the participants later wrote letters
detailing the value of the simulation.

Had we been savvy, we would have hypothesized this
power immediately following the simulation. The denial of
the experience was violent and the ratings of its value low.
Rather than musing about the reasons for the denial, however,
we reacted to the managers--we sought to deny their denial.

A more productive approach might have been to remember that
the strength of a defense often equals the strength of the
conflict--in this case, over their effectiveness as managers.
In lay terms, Looking Glass struck a nerve. Once managers
had an opportunity to reflect, their feelings changed,

and some of them identified areas of management they wished
to improve.

Following our first road run, we tinkered with the
simulation, particularly with the financial system. Al-
though it didn't leak too badly, some extra caulking was
needed before we faced Green Giant managers in early June.
Here was the crucial test--the top management team in a
food processing organization asked to do in a simulation
precisely what they do for a living.

The logistics this time were exponentially more dif-
ficult. All materials and the phone system had to be
shipped via air, and we wondered if our trunks would arrive
with contents intact. That they did indicated that another
of our goals had been attained--the simulation was portable.

If the First Union run was one of frantic worry, the
Green Giant run was one of frantic frenzy. None of us had
time to worry--we estimated that we observed less than
10 percent of the 6-hour simulation. The switchboard buzzed
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at a near-incessant rate as the managers conferred with each
other and demanded information from the "ghosts." The
pressure on the "Corporate Controller" was so great (approxi-
mately 30 requests for data) that he left the building to
figure out how to respond to the clamor.

Where the bank managers had considered, the manufac-
turing managers acted. The President called a meeting of
the Vice-Presidents to get organized before Looking Glass
officially opened (participants have 45 minutes to read
their in-baskets before the switchboard is placed into
operation).

The early meeting set off a chain reaction of meetings
down the hierarchy as Green Giant attacked the simulation
content. The incredible pace the manufacturing managers set
frankly left us dazed by day's end.

The effects of the simulation again exceeded our expec-
tations. Once the debriefing began, the managers were as
demanding on themselves as they had been on us. When a
major operating problem was discussed, one participant
admitted disappointment with his performance and asked his
colleagues for help. What followed was an intensive exami-
nation of how decisions are made within a unit of Green
Giant, using Looking Glass as an example.

The other main effect occurred the day after the simu-
lation when one of our consultants, Nick Georgiades of the
University of London, explained the results of the organi-
zational climate survey. The managers were skeptical about
the transferability of the results to Green Giant. Georgiades
suggested that they take the survey again, responding this
time in reference to Green Giant. The resulting correlation
was .76, with all departures from the mean in the same
direction. The value of Looking Glass as a mirror and as a
looking glass was again confirmed.

The next day we ran the simulation again. None too
wisely, we had scheduled back-to-back runs, dooming our-
selves to 5 consecutive l6-hour days. Managers from the
State of Minnesota, including finance, transportation, and
education agencies, participated. Again, organizational
differences emerged. The state government managers tackled
a large number of the problems through the medium of the
memo. Interaction was low, group discussions rare.

Later, this was explained to us as the behavior they
felt was demanded in governmental work. Documentation was
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described as critical, even though many expressed dissatis-
faction with this modus operandi. Of the groups, they
appeared most eager to change and readily discussed alterna-
tive patterns of managerial behavior.

Conclusions

As we left Minnesota, high and exhausted described us
well: high because the simulation flew, and exhausted for
obvious reasons. Six conclusions seemed warranted:

(1) Looking Glass is robust--it is meaningful even for
non-industrial managers.

(2) Organizational differences in management approach
are reflected in behavior during the simulation.

(3) When coupled with a debriefing/training segment,
the simulation can be a powerful learning tool.

(4) Looking Glass can be used with intact or stranger
groups, although the experience takes on a different form.

(5) Because Looking Glass is powerful, it can be
personally upsetting. About 10 percent of the participants
needed private time with staff to work on management issues
during the 5 pretest runs. Understanding and possible
change begins with awareness, and that awareness is almost
always painful. Qualified counselors are an absolute must
any time the simulation is run.

(6) The simulation generates "real" managerial be-
havior in an organizational context. The behavior of
managers in Looking Glass is, on the whole, representative
of their behavior back on the job.
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After the Deluge

Another of our unspoken biases is that if a simulation
is not firmly anchored in the real world, then it cannot
produce valid data. This means that Looking Glass, in all
honesty, was a long shot from the beginning. We knew,
whether or not we cared to discuss it, that it might have to
be pitched in the waste basket. Although we believed it
would replicate reality, congruence between belief and fact
is not always achieved. That it did succeed caused us to
feel like children for a time--we dug for clams and we got
one.

Still, that it replicates reality is only a beginning.
What reality will tell us about managers and their organi-
zations is another matter. The clams may be difficult to
find once we subject Looking Glass to more rigorous exami-
nation. What follows is a summary of our learning to date.

Simulation: A Limited Experience

The strengths of a realistic simulation outlined else-
where are counterbalanced by inherent weaknesses. Some
roles are riore demanding than others; regardless of the
introductory briefing, some participants bring assumed
constraints with them; and some groups, particularly
strangers, start slowly, stalking each other for hours.

Because Looking Glass is close to reality, it is as
unpredictable, chaotic, and hard to measure as a real organi-
zation. The following quotation captures our feelingg from
observing participants during Looking Glass and wondering
how scientists can ever capture the complexity of human
experience:

"Their lives were too human for science, too beautiful
for numbers, too sad for diagnosis, and too immortal
for bound journals. Human beings need science, but
science never does human beings justice."

(Vaillant, 1977, p. 11)
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Simulation as a Management System

In developing a simulated organization, we created
three organizations of our own: Looking Glass, the research
team, and our team of trainers and consultants. Each took
on both a separate and a related existence. Because our
energlies were devoted to creating Looking Glass, we relied
on others to see beyond its boundaries into other vital
areas, such as training, marketing, and its legal restric-
tions.

Two years after our initial meeting, we had constructed
an elaborate system: one concerned with training, organiza-
tional contacts, even the printing of our materials. Suddenly,
we realized something--we were acting just like managers.

The simulation had come full circle.

Research: A Personal Experience

As admitted elsewhere, our choices were not always
programmatic. Often we worked as most managers do--intui-
tively. We missed deadlines, did more than one task back-
wards, and reacted strangely under stress. We referred to
ourselves as available souls at the beginning of the develop-
ment, available bodies toward the end. We succumbed to
intimations of immortality, at one time almost dumping the
title Looking Glass and substituting some combination of our
names. McLode, Gadami, and McLomde Glass all received
consideration.

In explanation, we can only offer a not particularly ]
profound thought: Research is not only a scientific ex-
perience; it is also a personal one.

--n-nmm-nu,.~_.“' "It's no use talking about it," Alice said, looking up at
—— the house and pretending it was arguing with her. "I'm
e ing in again yet. I know I should have to get

throﬁgh the"Todsing;glass again--back into the old
room--and there'd be an eﬁ&“vf-aJJ,nuhggventures."

Lewis Carroll,
Through the Looking Glass
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Research Implications

What worries me is that some of the least important realities
about leaders are being accorded some of the largest amounts of
attention. I think we need to spend more time watching leaders
"on line," whether that line is simulated or real. We have to put
ourselves in a better position to watch leaders make do, let it
pass, improvise, make inferences, scramble, and all the other
things that leaders do during their days between more visible
moments of glory.

(Weick, 1978, p. 60)

Looking Glass was developed as a "simulated line" to
aid researchers in formulating interesting questions about
leadership in organizations. We have elaborated elsewhere
on some of the gaps we see in existing leadership research
(McCall, 1977, pp. 375-386; McCall & Lombardo, 1978,
pp. 3-12, 151-165; Lombardo, Note 1), and Looking Glass :
attempts to fill some of those gaps by: |

(1) providing a face valid, holistic context for
observing leadership,

(2) systematically varying the environmental inputs
to leaders,

(3) wusing as stimuli actual problems faced by managers
in organizational settings, and

(4) allowing participants to respond to stimuli in an
unprogrammed way .

This section describes some of the research uses we see
for Looking Glass. These include questions that were built
in during the design of the simulation, some basic areas of
leadership and organizational behavior that are observable
in the simulation, and possible manipulations during simu-
lation runs. 1In addition, this section reviews several
measurement strategies appropriate for Looking Glass and
reports some preliminary data collected during pretest runs.

Like other research methods, simulation is not the
answer for all research issues. Its pros and cons have been
explored at length (see, for example, Fromkin & Streufert,
1976, chap. 10; Schultz & Sullivan, 1972, chap. 1; Weick,
1965, chap. 5: Zelditch & Hopkins, 1961, pp. 464-478), and
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it is not our intention to renew the debate here. We feel

that simulations, particularly free simulations (Fromkin
Streufert, 1976, chap. 10), have received less attention
than they deserve. We agree with Weick that many of the
liabilities of laboratory methods can be viewed as con-
ceptual assets:

Research participants are apprehensive about being evaluated,
but so are ambitious employees; laboratory tasks require
limited skills and the "rest" of what the person brings to
the laboratory is ignored, but the same holds true when you
have a division of labor and partial inclusion; relationships
between the experimenter and the respondent involve asymmet-
rical power, but the same holds true for superiors and
subordinates; participants seldom know why they are doing the
things they do in laboratories, but employees often operate
under similar conditions of ignorance and faith; participants
in laboratory groups seldom know one another intimately, but
the same is true in organizations where personnel transfers
are common, where temporary problem solving units are the
rule, and where impression management is abundant; people
participate in experiments for a variety of reasons, but the
decision to participate in an organization is similarly over-
determined; and finally, people are suspicious of what happens
to them in laboratories, but so are employees suspicious as
they become alerted to the reality of hidden agendas and
internal politics.

(Weick, Note 2)

The favorable bias we have toward simulations 1is

obvious from our two-year investment in the development of
Looking Glass. We do not, however, view this or any other

simulation as a substitute for carefully-designed field
research. Rather, Looking Glass should be viewed as a

complementary method, particularly useful for identifying

and generating data about relatively unexplored areas of

&

leadership behavior. The potential of such simulations has

been demonstrated by studies of information processing

(Schroder, Driver, & Streufert, 1967), international relations
(Guetzkow, 1971), police communications and stress (Drabek,
1969), and military decision making (Olmstead, Cleary, Lackey,

& Salter, 1973).
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Built-In Research Issues

Looking Glass was designed to generate data on leader-
ship processes in an organizational context. It was designed
so that the impacts of environmental effects, hierarchical
level, problem variety, and structural differences could be
studied either within or across runs.

Environment Effects

While many leadership models involve situational con-
tingencies, "situation" is usually defined by a handful of
variables embedded within or immediately adjacent to the
leader's work group (e.g., leader position power, group task
structure, etc.). Other work, however, has shown that the
nature of an organization's external environment (e.g., its
stability or complexity) affects a variety of structural
factors and internal processes (see Steers, 1977, for a
review of such studies). It has been suggested (Lorsch &
Morse, 1974) that the nature of the environment determines
the style of leadership that will be most effective.
Unfortunately, little evidence is available on this issue,
and even less is known about which or how environmental
factors might directly influence a leader's behavior. 1It's
not even clear that the objective characteristics of the
environment are as important as leader perceptions of the
outside world.

To examine relationships between environmental uncer-
tainty and leader behavior, each of Looking Glass's three
divisions was designed to face a different environment.
Conceptually, the environment of the Advanced Products
Division is the most uncertain, while that of Commercial
Glass is most certain. 1Industrial Glass falls between the
two.

The major elements used to create environmental differ-
ences were discussed in some detail in Section I of this
manual (see pp. 13-16). They included the nature and diver-
sity of customers and competitors, the sophistication and
likelihood of change in technologies, the predictability of
future markets, financial stability, etc. A few of these
elements are summarized in Figure II-1.
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Customers

Technology

Markets

Competition

e

Advanced Products

Figure II-1

Industrial Glass

Examples of Environmental Differences Among Divisions

Commercial Glass

high percentage
military, many
independents and
smaller customers

fast-charging,
highly sophisti-
cated

feast and famine,
largely unpredict-
able

many competitors,
often vicious and
fast-charging

customers respond
to consumer taste,
military contracts

schizophrenic:
part stable, part
exotic

both stable and
volatile

mixed

a few large cus-
tomers of long
standing

relatively stable,
straightforward

primarily slow,
steady growth--
quite predictable

few competitors,
relationships
well established
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uncertain/ certain/
complex complex

Looking Glass Divisions and Their Relative Environments

Looking Glass can be used to examine hypotheses regard-
ing the leadership impacts of organizational environments,
the processes by which objective environments become per-
ceived by leaders, and the strategies developed by them to
cope with environmental stimuli.

Level Effects

Some research indicates that level of management has
direct effects on leader behavior (e.g., Nealy & Fiedler,
1968). Looking Glass contains a fixed hierarchy containing
four top management levels. Each run of the simulation gen-
erates data on one President, three Vice-Presidents, nine
Directors, and seven Plant Managers. The lowest simulated
position, Plant Manager, is an executive slot carrying with
it responsibility for a multimillion dollar manufacturing
plant. The formal authority of each position is loosely
described in the job description (see Appendix B) and
represents a deliberate effort on our part to keep actual
authority somewhat fuzzy. Each manager has responsibility
for all legal, financial, personnel, etc., decisions in his
or her part of the organization. For example, the Director
of Product Development is responsible for all those activi-
ties in Product Development, a Plant Manager for all of them
in a particular plant, etc. The bias, therefore, is toward
a decentralized management structure with three profit
centers. In pretest runs, we observed that delegation of
authority flows naturally from practices in the partici-
pants' back~home organizations. Where customary practice is
for many decisions to be made at the top, that practice
tends to be reflected in Looking Glass.

Our preliminary observations also indicate that authority
and division environments interact; it is possible to watch
‘ changes in management style over a simulation run. For
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example, APD's turbulent environment produces more decentral-

ized management and more participatory decision making, even
when the back-home organization is quite bureaucratic. This
contrasts sharply with CGD (the stable division) which tends
to become more centralized and less participatory. The
behavioral effects of hierarchical level seem to depend on
the nature of the environment confronted.

The fuzziness of authority in Looking Glass permits the
participants to define for themselves the limits of personal
action. From a research point of view, this process can be
observed as it plays out over the course of the simulation.
Thus, hypotheses about the relationships among hierarchy,
environment, technology, and power distributions can be
generated. The impact of formal authority can be manipu-
lated rather easily by modifying job descriptions to create
more or less authority at differing levels of the hierarchy.
Our hypothesis is that the back-home stance toward authority
and the nature of the problems faced in a particular Looking
Glass position are far more important determiners of actual
authority than are written requlations.

Structural Effects

Looking Glass was designed to simulate a typical hier-
archical organization. Within that framework, the "fit"
between environment and structure can be examined.

The current structure of Looking Glass is divisional,
with each division containing a cluster of products produced
by similar technologies and facing similar environmental
uncertainties. Each division contains the primary functions
(sales/marketing, manufacturing, product development) to
operate independently of the others. Even though the tech-
nologies and environments of the divisions differ dramati-
cally, each division is designed identically. Positions,
hierarchical levels, and responsibilities--in short, the
basic organization structure--are constant across divisions.
This creates a classic case of misfit between structure and
environment. Numerous researchers (unfortunately using
different operational definitions of structure and environ-
ment) have found a general trend for the structure of effec-
tive organizations to "fit" the environment in which they

function (e.g., Lawrence & Lorsch, 1967). Bureaucratic
structures, for example, should be more effective in stable
environments. Looking Glass permits researchers to look

closely at the processes involved as the three divisions
confront the problems generated from their environments.
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Unless structural changes are made by participants, the best
fitting division should consistently out-perform the others.
Since environments vary on the certainty/uncertainty dimen-
sion, division effectiveness without structural changes
should be linear across divisions (CGD most effective, APD
least) .

Further examination of fit questions and evolution
toward congruence can be examined by changing the structure
of Looking Glass across runs. We designed the simulation so
that its basic materials could be transformed easily to a
functional (as opposed to the current divisional) structure.
Using the same problems, products, technologies, etc.,
Looking Glass can be designed in a very different way. One
such functional design is presented in Figure II-2. Exist-
ing memos would have to be redirected against the new struc-
ture, but the effort could produce significant data across
runs that alternate functional and divisional structures.
Other structures, such as matrix designs, could also be
introduced.

Few researchers use the same operational definitions
to describe organizational environments (see, for example,
Duncan, 1972; Lawrence & Lorsch, 1967; Pugh, Hickson,
Hinings, & Turner, 1969; Terreberry, 1968; Thompson, 1967).
Given this ambiguity, we chose to design the environmental
variation of Looking Glass on the basis of field interviews,
expert descriptions of the glass industry, and business
publications. We feel, therefore, that the environments
reflect reality, even if they do not reflect precisely a
particular theoretical framework. A major difference
between Looking Glass and theoretical formulations is that
the environment of Looking Glass cannot be characterized as
a single entity. There are three environments, a different
one for each division. Our experience is that middle- to
large-sized organizations do in fact face multiple environ-
ments, and we have clustered product lines to create differ-
ing levels of environmental uncertainty in each of the three
divisions.

We did not find, even in organizations with relatively
stable environments, anything we could term as a "simple"
environment. Middle- to large-sized organizations face
complex environmental forces, so we had no choice but to
make all three divisions complex.

As an anchor to existing research, the three division
environments can be arrayed along a continuum ranging from
uncertain/complex to certain/complex (see also p. 43).
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These manipulations represent to us a tremendous advan-
tage of the simulation. Crucial experiments around the fit
hypothesis can be conducted precisely because the environ-
mental elements are controlled while structural elements are
manipulated. (In real organizations such control and manipu-
lation is impossible.) Further, the actual behavioral
effects of different structures and fits can be observed.
This is true both within and across runs.

Looking Glass was designed with a divisional structure
to permit a within-runs examination of fit effects. During
the designing we noticed that the concept "organizational
environment" was fuzzy. It also changed in meaning if we
structured our simulation differently.

It was fuzzy in the sense that existing research on
environments (particularly the operational measures used)
were both contradictory and difficult to apply. We accepted
the abstract notion that environments differed (whether on
stability, complexity, hostility, predictability, etc.), but
when it came to actually designing "real" environments we
found specifics sorely lacking. We now wonder how many
other organizational concepts, so compelling on the surface,
also suffer from this vagueness.

The concept changed in meaning in the sense that the
"environment" of our company became three different entities
when we set up a three-division structure. As we toyed with
functional designs, the concept of a "single" environment
made more sense but simultaneously camouflaged the important
differences among elements within the environment. As a
result of our experience, we now hope that organizational
theorists someday will confront more directly the complex
realities of organization environments. Environments are
not singular, abstract entities--they are composed of many
complex and contradictory elements. To make matters worse,
our careful examination of organizational charts revealed
that the structure of real organizations is never pure. We
couldn't find any pure functional, divisional, or matrix
organizations. Further, the ways organizations evolved
their structures were as nuch political and built around
individuals as they were "rational." Finally, organizations
were constantly changing their structures--so much so that
organizational charts were out of date before they were
printed.

The implications of these informal observations for
theories of structure/environment fit certainly merit
further research. If they are accurate, they mean that we
have only scratched the surface in understanding what the
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macro side of organizations is all about. We hope that
Looking Glass will be one of many tools useful in this
pursuit.

Position Effects

Because Looking Glass contains a variety of management
functions that are identical across divisions, it can be
useful for examining the impact of position on leader
behavior. There are one President, three Vice-Presidents,
three Directors of Sales/Marketing, three Directors of Manu-
facturing, three Directors of Product Development, and seven
Plant Managers. The fact that environments and technologies
differ across divisions permits tests of the main effect of
position on power and influence development. Preliminary
evidence across runs indicates, for example, that the
Director of Product Development in APD (the unstable division)
is generally seen by his or her peers as more powerful than
the same Director in CGD (the stable division). This is
consonant with strategic contingencies predictions (Hickson,
Hinings, Lee, Schneck, & Pennings, 1971) which suggest that
the problems handled, rather than position per se Oor person-
ality, determines who has power.

Interestingly, the positions Director of Product Develop-
ment and Plant Manager seem most likely to show power differ-
ences across divisions (see pp. 77-84). Overall, position,
regardless of the incumbent or the division, seems to dictate
who gets power.

The Massive Interaction

A perennial nagging question in the social sciences 1is
whether the person or the situation is the primary causal
agent in behavior. For behavior in organizations, Looking
Glass may eventually shed some light on that issue. Each
run of the simulation involves 20 individuals, 6 substan-
tively different positions, 4 different hierarchical levels,
and 3 different environments. By systematically collecting
data on individual characteristics (such as cognitive com-
plexity or leadership style) and on various performance
measures, it will be possible eventually to look at percent-
ages of performance variance contributed by individuals and
by aspects of their situations. 1In spite of the limitations
on simulations and the complexity of these data, Looking
Glass is a unique vehicle for exploring this critical issue.
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Organizational Phenomena Observable in lLooking Glass

In many respects, studying Looking Glass presents the
same challenges as studying any real organization. Looking
Glass is simpler, there are fewer members, and many more
variables are controlled than is the case in real organiza-
tions--but it is still complex. It is a purist's nightmare
in that virtually every variable--just as in a real organi-
zation--is confounded. Worse yet, the artifacts of a simu-
lation cannot be identified precisely, much less separated
from the "real" effects. These confounds (most of which are
discussed in this manual) are both a weakness and an advan-
tage. The weakness is that definitive statements regarding
the impact of any one variable can never be made on the
basis of data generated by Looking Glass. This is why we
have emphasized its role as stimulus for asking questions, F
generating hypotheses, and collecting data that can be
verified using other methods. The advantage, however, is
that moderate control permits the observation of leadership
as it plays out in a complex and realistic context. This
means that most of the processes of interest to organiza-
tional researchers can be observed as they occur. Because
the simulation lasts for six hours, observations of process
are not simple snapshots--they unfold over time. Several
such processes were of interest to us as we designed Looking
Glass, and more possibilities are unearthed each time we run
the simulation. There are so many, in fact, that only a few
will be presented here, and they only briefly.

Coupling

Weick (1976) and others have discussed the notion that
open systems theory needs refinement. They argue that the
interrelatedness of open system components (coupling) is not
a given, but is itself a variable. Organizations can vary
from tightly coupled to loosely coupled. Because of the
environmental and structural control in Looking Glass, it is
possible to observe the process of coupling. The divisions,
for example, may remain autonomous or become highly inter-
dependent. The same is true of departments within divisions.
By classifying the outcomes of each run, it should be possible
to explore (1) what factors influence tight vs. loose coupl-
ing and (2) the impact of tight vs. loose coupling on perfor-
mance.
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