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Preface

The competent functioning of managers and the success of organizations
is a concern not only for executives and scientists, but for society itself. It

is, therefore, not surprising that a multitude of research projects on these
topics has been completed and that thousandsof relevant articles and books
have been published. Nonetheless, researchers have not yet been able to
resolve the mystery of the highly successful organization and have not yet
developed an adequateprescription for executive excellence. We believe that
the earlier lack of success in capturing these qualities is, at least in part,
due to the approachthat has been used. Most previous theories and research
efforts on executive performance and on organizational functioning have
looked only at the surface of managerial and organizational success.
Take, for example, questions of executive competence. We have spent
years considering what successful executives do and what their less successful brethren do. We havestudied the content of their thoughts and actions. We have not been alone. Following the observations of Peters and
Watermanin their book Jn Search of Excellence, a host of popular books
on executives and organizational functioning has appeared. Again, most of
them have chosen the same approach. Typically, they have asked what competent executives or organizations do, what decisions they make or do not
make, and what they do differently than managers and organizations that
fail.
1X
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Unfortunately, the concern with the ‘‘what’’ of excellence is not sufficient. While it considers the content of executive or organizational functioning, it does not reveal the underlying processes that create that content.
Without question, a concern with the content of, for example, executive or
organizational decisions can be important and useful. However,it is rarely
useful in and of itself. Content-based conclusions may noteven apply universally: Where task demands and organizational characteristics differ
widely across settings, diverse decisions, diverse leadership styles, and so
forth, may well be optimal. In other words, prescriptions drawn from excellence in one organization may be quite inappropriate in another.
A different approach is needed. We need theory that is more universally
applicable, that is, that can point toward optimal managerial and organizational functioning across a wide range of settings, task demands, and
constraints. Such an approach is employed in this book. Rather than emphasizing the content of managerial and organizational functioning, we focus primarily on the processes that generate the content. We are concerned
with structure, with managerial information processing, and with the processing of organizational input into output. Our approachis based on complexity theory, which is extensively presented and reviewed in chapters that
focus on managers and organizations. Subsequent chapters of this book are
concerned with data collection methods and with findings from two decades
of relevant research. Last, but not least, the book also considers the physiological implications of managerial excellence, based on someresearch data
that link executive excellence and disease.
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Introduction

Within any given period of time, some organizations will flourish, others
will subsist, and yet others will collapse. To some extent, the fortunes of
organizations are determined by outside (e.g., market-based) forces. In good
part, however, an organization’s future is a product of its internal functioning. Whatare the internal characteristics of organizations that survive,
even in the face of adversity? Whatare the characteristics of those thatfail,
even in a favorable environment? Answers to those questions are of considerable importance.
In In Search of Excellence, Peters and Waterman (1982) have discussed
various successful private-sector organizations. When we decided to write
the present volume, Jn Search of Excellence had not yet appeared. We had,
however, collected considerable data that are relevant to both organizational and managerial success. Where Peters and Waterman consider the
same organizational phenomena with which we had been concerned, our
data-based perspective is often in agreement with their observational conclusions.
Ourviewsare highly relevant to their concerns with how organizations
and people in organizations function. Peters and Waterman imply that there
are major differences in how corporate decision makers think, how organizational information is processed, how organizations provide environ-
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ments that permit creativity to emerge, and how decisions are made and
carried out.
Our views and dataareless relevant to the views of Peter and Waterman
where those authors describe the effects of corporate belief systems and
attitudes, for example, what employees of successful organizations think
and how those thoughts may betranslated into action. Oninitial thought,
any differences between ‘‘what’’ and ‘‘how’’ mayappeartrivial. On second
thought, however, this difference takes a considerable importance. The
question ‘‘how?’’ concernsthe structure of information processing and information flow within an organization. That structure has major impacts
on what is accomplished, how it is accomplished, and possibly most importantly, on what is not accomplished.
Structural information-processingis the central topic of a variety of theories knowncollectively as complexity theories (e.g., Bieri, 1955: Schroder,
Driver, and Streufert, 1967; Scott, 1962). These theories address the structural dimensionsthat underlie the flow, processing, and use of information.
In its more recent form (Streufert, 1978; Streufert and Streufert, 1978),
complexity theory focuses on differentiation (the number of dimensionsthat
are relevant to an information-processing effort), and integration (the relationships among these dimensions). The theory also considers the impact
of the environment on information flow andprocessing. As Scott, Osgood,
and Peterson (1979) have suggested, that environmental impact may vary
across diverse cognitive (or organizational) domains where differing degrees
of dimensionality mayexist.
This book applies complexity theory both to individual managers acting
in a decision-making capacity, and to the structure and functioning of organizations. It describes and predicts both how information is processed
through an organization and howinputs result in outputs. Our focusis on
the processes that occur between input and output: (1) the dimensions along
which information that has an impact on an organization, (2) how new
information is related to other new orestablished (stored) information, (3)
how and when modifications of organizational and individual management
behavior occur, and (4) howa final organizational output is derived.
The processing of information through the organization and through the
cognitive structure of individuals within the organization is described as
dimensional differentiation and integration. Differences in the degree of
managerial and organizational differentiation and integration can have a
decisive impact on how anorganization functions. They can, in some cases,
spell the difference between organizational survival and organizational extinction.
This application of complexity theory to organizations occurs at an opportune time. As discussed by Peters and Waterman, strictly quantitative
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approaches to organizational analysis have often failed. New theory is
needed. The theory we provide is concerned with the cognitive and organizational processes that underlie and predict managerial and organizational behavior. We deal with the processes that underlie many of the
observations made by other organizational scientists and observers of the
organizational environment, such as Jaques and associates (e.g., Jaques,
1976) and Peters and Waterman. However, as the readerwill see, we do not
always agree with the assumed cognitive or organizational foundations of

those observations.

|

In this book, we explore reasons why organizational science has not previously considered a structural complexity approach to organizational analysis. Is the vocabulary necessary to employ these concepts missing? Have
we merely failed to assemble existing concepts into a meaningful theoretical
structure? Given the necessary terminology, how can complexity theory best
be applied to organizations? Whatexisting data bases can provide answers
to questions about organizational structure or organizational management?
What data are suggestive of future research?
Questions such as these are addressed in this book. Our approach toward
answering these questions differs in at least two ways from the morestrictly
quantitative techniques for solving organizational problems: Our approach
derives measurement from observations rather than from pre hoc probability estimates, and it views rationality in a nonhierarchical fashion.

DESCRIPTIVE VERSUS PREDICTIVE ANALYSIS
Scientists have a bias toward predictive theory. Certainly that bias can
be justified because inferences about causality are not possible (at least not
with any reliability) from mere descriptions of events. The sciences that are
concerned with organizations (and with people in organizations) are no exception. Many organizational scientists believe that sufficient efforts will
allow discovery of invariant numerical relationships among observable
events and that these relationships, once established, will hold over time.
Where research fails to find such relationships, or where the obtained relationships turn out to be curvilinear (or fluctuate as apparently unrelated
events are modified), blameis typically placed on inadequate measures. The
argument is made that analysis has not yet been reduced to an unconfoundedlevel.
Whether psychology and other behavioral sciences (and organizational
science in particular) can achieve perfect prediction remains in question. At
least two assumptions must be satisfied for such prediction to occur: (1)
that fixed relationships among organizational variables do, in fact, exist,

4

1.

Introduction

and (2) that despite the complexity of the organizational Setting it remains
possible to determine, define, and measure the specific events or components that form the basis of the required invariable relationships. At present, we cannotbe certain that organizational phenomena comply with these
assumptions. We certainly have not reached a stage of analysis that even
approaches perfect prediction. One may even question whethersufficient
knowledge exists about which variables oughtto be investigated.
In an attempt to overcome these problems, some disciplines have chosen
a descriptive approachto the study of causal events. We can, for instance,
learn a great deal about how people and events have shaped a particular
organization, using a descriptive study technique. We may find some case
studies that reflect surprisingly similar events and outcomesas do other case
studies. However, yet other cases studies may show different event sequences and outcomes, and, in such cases, we can only guess whythese
differences occurred. With descriptive methodologies, quantification tends
to be post hoc, if it is employed at all. Data analysis tends to be based on
techniques that have their origin in correlational methodology—leading
many a tough-mindedscientist to turn away in dismay. That scientist is
going to be persuaded only (and with at least some justification) where
quantifiable predictions are possible. Descriptive approaches in-and-ofthemselves cannot serve that purpose. Let us explore the potential of predictive mathematical and of descriptive approaches somewhat further.
Predictive Mathematical Approaches

The ancient Greeks considered mathematics to be the purest form of science, and current thoughtretains at least part of that belief. Many believe
that quantification can solve complex problems, and that, in the final analysis, nothing can defy quantification. The fact that phenomenaof physics
typically adhere to relatively simple mathematical formulations may
strengthen this perception. Clearly, using this logic, one should beable to
discover a quantitative formula for organizational phenomena (for example, leadership) as well. But can one?
Mathematically based decision theory has probably gone further than
other approaches in attempting to quantify organizational issues. Books,
such as Using Logical Techniques for Making Better Decisions (Dickson,
1983), address the use of such techniques. However (as manydecision theorists will readily admit), managers often fail to heed quantitative recommendations. And (as some would also admit) recommendations based on
such techniques are often ineffective in organizationalsettings.
Mathematical prediction is essentially based on the (often undiscussed)
view that a single optimal solution exists to any given problem, and that
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this solution can be captured via an equation. Yet, we all remember our
math teacherstelling us that two equations are required to solve for two
unknowns. Clearly, even more are necessary to solve for larger numbers of
unknowns. In addition, by using multiple equations, we are likely to obtain
multiple possible solutions. Predictions of organizational events suffer from
the same type of restrictive discourse. If we wish to solve for a single solution, we must overcome the large number of uncertainties that exist in
the organizational world. Only by reducing uncertainty can accurate predictions concerning outcomes of contemplated actions be achieved. To do
that, scientists develop parameters. Parameters reflect assumptions about
relationships among variables, based on previously observed events. Thus,
the more unknownsthat exist in a situation, i.e., the greater the numbers
of uncertainties that also exist, the greater the number of necessary parameter assumptions.
Clearly, mathematical prediction in organizational situations could be of
value. Many organizational situations exist where unknowns are few, and
where relationships amongvariables tend to be(at least partially) known.
However, such situations are usually quite simple in concept. For example,
calculating the probable acceptance of a new product on the basis of mathematical information concerning customer characteristics-interest, and
supply-demand values, may be quite reasonable.
However, other forms of complex organizational decision making (for
example, whether or not to purchase a new subsidiary) typically are much
too complex to conform strict mathematical prediction. In such complex
situations, we often do not know whether wewill ever have enoughirformation about organizational variables and their interactions to calculate
optimal solutions. In summary, at the present state of knowledge, we are
not successful at capturing complex organizational processes with mathematical formulations. Few successes in predicting complex organizational
outcomes using quantitative decision theory have been reported.
Further, mathematical predictions are generally based on defined (i.e.,
previously observed and therefore known) events or relationships. However, the world does not standstill. New events and relationships among
events occur continuously. New objects and ideas are constructed. Relationships among variables tend to shift. Thus, increasingly greater complexities can emerge over time. Mathematical formulations however, are
inherently stable—that is, they are unableto deal with shifting relationships
without repeated modification. Where such modifications are descriptive
(and most are, at least in early attempts), they are unable to contribute to
cauSsality-based prediction in science. Where, after experimentation or analysis of events, formulations are revised to capture changes, they must necessarily lag in time behind changing conditions. Such lag often produces
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inaccuracy. The necessary complexity of mathematical predictions and math
models (often defying clear understanding by the organizational decision
maker), as well as their lag-produced inaccuracy, lead many decision makers to reject their use (quite reasonably) in favor of making decisions on
the basis of intuition or on some other (unknown) basis.!

From Description to Prediction
We havecriticized the exclusive use of description in considering organizational processes. Yet, such a rejection may be a bit harsh when wethink
about the ways in which theories arise in science. Rarely does a predictive
theory merely spring up in a scientist’s head unless that individual has previously studied the relationships of variables under consideration. Some
theorist, however, may not wish to admit that observation has preceded
their theory—particularly if it was based on an ‘‘I wonder what would happen if’’ basis. Nonetheless, observations must precede theory. Where a resulting theory, once developed, permits testing of assumed relationships,
and where that testing can lead to inferences of causality, a reasonable understanding of the phenomenaofinterest can develop.
'That this phenomenonis evident and widespread can be seen from the following passage,
whichis quoted from a 1984 Request for Proposals (RFP) for a Problem Solving and Decision
Making Workshopfor senior Department of Defense (DoD)officials:
In the past, DSMC [the Defense Systems Management College at Fort Belvoir,
Virginia] taught problem solving and decision making using various mathematical techniques such asstatistics, utility theory, and decision trees. At one time
an Analysis for Program Managers (APM)course existed at DSMC. However,
this course was not fully successful because many students were unprepared for
and uncomfortable with rigorous mathematical analyses. Also, students didn’t
grasp the relevance ofmathematical techniques for some of the problems and
decisions they faced in the program office environment.
With the advent of the Program Manager’s Workshop (PMW)targeted for the
select group of designated service program managers, the requirement for a new
problem solving and decision making workshop has emerged.
The complexity of DoD program management demandsthat a program manager
andhis principal staff be capable of cutting through the complex issues to focus
managementattention on identifying problems, developing alternative solutions,
evaluating the alternatives, and selecting the best course of action by utilizing
sound decision-making practices.
In June 1983, a one-week seminar in problem analysis was conducted for the
DSMCfaculty whichstressed generic problem solving and decision makingskills.
The workshopwasvery well received andthis type of generic, non-mathematical
approachis being considered for the PMW forthe problems and decisions program managers must face.
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But what should we observe? Certainly an ethological approach, where
all observed events are cataloged, will not produce rapid development of
hypotheses, much less rapid development of theory. Observation of specific
actions will probably not be extremely helpful either, because action content
often varies greatly. An organization that is designed to provide servicesto
the needy at no charge, for instance, may go aboutits business quite differently than will an organization that is established to design, manufacture, and sell automobiles for profit. The same holds for people that work
in organizations: the specific content of their actions will likely vary considerably across individuals.
If we want efforts at description to provide a possible basis for subsequent quantification of organizational variables, then we must find phenomenathat can be comparedacross individuals and/or across units within
organizations. That is, we must focus on structural rather than on content
variables. What a person thinkslikely differs greatly from one individual
to another. However, how a person thinks can be compared to how another
person thinks, irrelevant of the content of those thoughts (see Streufert and
Streufert, 1978). Similarly, what an organizational unit does provides for
less comparability across units than how that unit deals with input and how
it translates input into output. Thus, the way in which information is processed through an organization (from information input to action) can be
compared across people (managers), across organizational subunits and
across organizations, even if the organizations have divergent purposes and
must deal with quite different kinds of information. This how approach
focuses on organizational (and individual) information-processing structures and their effects on managerial actions and organizational outcomes.
Later in this book, we show that structural characteristics can be observed, quantified, measured, and used to develop a theorythatis predictive
of organizational success. Because our approach begins with assessments of
excellence, it does not make pre hoc assumptions about the ingredients of
success. It does not attempt to generate idealized mathematical formulations. It does not specifically define what managers and their organizations
should do. Ratherit studies the structured basis of what successful managers or organizations do, and what the effects of those actions are. Only
then does it quantify the structural characteristics of successful persons or
successful organizations.
Because this approach addresses how people and organizations process
information, rather than the specific information content that is processed,
it is minimally affected by shifts in.informational or task content overtime.
Changesin content are processed by the organization (or the organizational
decision makers) just as other variables and events are processed, generally
requiring little or no modification of structural properties. Where some
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shifts in structural requirements are necessary, they are likely to occur quite
slowly, often requiring years to complete. In other words, structural theory
of organizational and managerial behavioris likely much morestable over
time an task environments than content-based theory.

RATIONAL VERSUS IRRATIONAL
ORGANIZATIONAL DECISION MAKING
If we were to ask persons on the street whether organizations should make
decisions on a rational or irrational basis, the majority consensus would
undoubtedly favor rationality. Based on a dictionary definition of the term
rational, we may well agree. Webster’s Collegiate Dictionary defines rational as ‘‘(1) having reason or understanding, and (2) relating to, based
on or agreeable to reason.’’ Certainly decisions made without resortto reason would likely be absurd and probably would lead to failure. If decisions
were made at random and were not meaningfully related to other events,
we could not even hope to study the decision-making process.
Why, then, has it been argued that successful companies are often ‘‘irrational’’ in their decisions (i.e., Peters and Waterman, 1982)? Let us look
at the dictionary definition again. A third definition of the term rational
(that we have so far omitted) also exists. Webster addsthat the term rational
implies ‘‘relating to or resulting from the application of arithmetic operations to integers or to polynomials.’’ Here, rationality refers to mathematical operations. Unfortunately, many organizational rationalists have
embraced this narrow definition of rationality. Clearly, the mathematical
view of rationality is attractive. It provides simple tools for analysis and
prediction that was clear, precise, and unambiguous. Further, such a view
implicitly supports the scientist’s tendency to strive toward order.
We have already argued against overemphasis on a kind of rationality
that takes the sole form of mathematical prediction. We are not alone. Peters and Waterman would certainly agree. Some writers make the point in
muchstronger language. For example, Wrapp (1980) considers the excessive
use of the mathematical approach to be a ‘‘monster.’’ Even writers who
are concerned with the more hierarchical military organizations find that
the prescriptive approaches of mathematical decision theorists often do not
apply to real-world decision making. Wohl (1981), for instance, has argued
as follows:
Decision theorists have tended toward prescriptive definitions based on the concept of a decision as a selection from among given alternatives, while commanders and corporate executives have tended toward descriptive definitions
involving such statements as ‘‘It seemed the best thing to do at the time’’ or
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‘©We had to act immediately based on whatever information we had at the time’’
or ‘‘The final course of action became obvious after awhile.’’ The qualitative
difference between the two viewsis striking.
Nearlyall classical decision theory, includingits statistical . . . and sequential.
_ . branches assumes that options are given. Optimal choice usually has to do
with the degrees of uncertainty in information input, the relative costs and gains
in each of the possible choices . . . or the utility function of the decision maker.
. . . The preponderance of work in decision theory has concentrated on techniques for option selection with little research on those portions of the process
which are of greatest interest to military commanders, namely, the creation, evaluation and refinement of both hypotheses(i.e., what is the situation) and options
(i.e., what can be done about it) [emphasis added].

Wohlhas referred to Keen and Scott-Morton (1978), who suggest that system designers are often both emotionally and philosophically biased, and
that they should study how managers do, in fact, make decisions, rather
than focus on the logic of how they supposedly should doso.
In its narrow definition, the (mathematical) rational approachhasseveral
negative implications. It generally does not allow for contingency planning
because mathematical solutions are required to be definite. It does not generally allow for experimentation and ‘‘testing the waters’’ because experiments may produceerrors (even though such errors can provide valuable
information). It is conservative, limits novel approaches (see Drucker, 1969),
and restricts creativity. Finally, as stated earlier, it often fails when it is
applied to complex problems with multiple uncertainties.
Onthe basis of similar considerations, Peters and Waterman (1982) have
reached the conclusion that humansareirrational and that irrationally led
organizations tend to perform better. These authorsalso arguethat “‘if there
is one striking feature of the excellent companies, it is (their) ability to manage ambiguity and paradox’’ (p. xxiv). They later state (in discussing
various factors that should be considered by management); ‘‘Yes, quantification of these sorts of factors is difficult, probably not even useful. But
the factors can certainly be considered sensibly, logically and fairly precisely
in the face of modestly well documented past experience’’ (p. 32). [From
J. J. Peters and R. H. Waterman, Jr. (1982) In Search of Excellence. Copyright 1982 by Harper and Row, Publishers, Inc.]
However, sensible, logical, and precise, consideration of phenomenaor
events hardly soundslike irrational behavior—atleast in terms ofthefirst
two of the dictionary definitions of rational. What kind of rationality, if
not mathematically described, are we dealing with? How does one manage
paradox successfully, yet rationally? We would argue that rationality does
underlie many, if not most, of the decisions made in organizations. These
decisions, as required by the dictionary definition of rationality, are generally based on reason. The reasons may not always be adequate, yet they
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are reasons based on some—albeit possibly limited—rationality. They are
not necessarily hierarchically organized, as mathematicalrationality might
require. For that matter, the reasoning underlying organizational decision
making mayoften be flexibly multidimensional and, consequently, may escape mathematical description (especially, as long as the mathematical description posits a hierarchical derivation system).
It is our contention that creativity, experimentation, planning for the future, and similar organizational decision-making characteristics, which Peters and Waterman have advanced in arguments against the rational
approach, can indeedberational, althoughthey reflect a different kind of
rational approach, one that is evident in successful organizations and in
successful managers. It is this kind of rationality that this book addresses.
THE RATIONALITY OF DIFFERENTIATON
AND INTEGRATION
We have previously stated that complexity theory is concerned with differentiation and integration of dimensions. Thus, it views both organizations and managers from a perspective of potential multidimensionality,
both as potential differentiators and integrators, and as potentially flexible
and adaptive as they integrate various dimensions of information. Mathematical decision-making approaches, in contrast, tend to reflect either
unidimensionality, or at best, an inflexible hierarchical system of multidimensional information processing where relationships among dimensions
and their impacts are fixed. From a purely quantitative perspective, an executive who may perceive information or events on several dimensions(e.g.,
goodness, utility, employee satisfaction, pay-off for self and others, corporate profit) should weight those dimensions. From a quantitative perspective, the same logic holds for organizations. Information received by
various departments (which might have diverse implications) must ultimately be weighted according to, for example, a single overriding principle,
such as profit.
As you will see, this is not necessarily the way in which excellent organizations typically function. Neither is it necessarily the way an excellent
corporate decision maker functions(if he or she did, we could and probably
should replace him or her with a much faster computer). Rather, differentiation and integration in organizational functioning can, and in many
cases should, be integrative and flexible. A variety of simultaneous inputs
into the system (whether individual cognition or organizational system) in
combination with current demands and opportunities may (or should)
change weights or judgmental dimensions and may changethe pattern with
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which relationships among dimensions (integrations) produce outcomes.
These outcomesarelikely based on observable events but, because they vary
with situational and other demands, are not easily predictable in advance.
While the information processing from which the outcomes emerge takes
account of uncertainties, an observer (who is not aware of the many considerations as he/shetries to interpret the reasons for an outcome) may
perceive irrationality or excessive effects of uncertainty. As a matter of fact,
the observed behavior, because of its shifts over time and tasks, may appear
uncontrolled or ‘‘wishy-washy.’’ The apparent irrationality morelikely reflects limited understanding by the observer (especially with regard to information integration) than lack of control or randomnessof organizational
or managerial activity. As long as the organizational behavior in question
is both adaptive and (as the dictionary requires) ‘‘based on or agreeable to
[multidimensional] reason’’—that is, reasoned actions by the decision makers—it is necessarily rational.
|
Organizational science has typically neglected this form of rationality. To
some degree, the neglect may be due to a failure to observe structural characteristics: We have focused so carefully on what organizations do rather
than on how they do them. Another possibility is that we have simply not
developed an adequate language to deal with the structural characteristics
that underlie the behavior of managers and organizations. One mayask, is
the linguistic terminologythat is required to communicateor identify structural concepts relevant to managers and organizations available? Is it used
in organizational science? Or, are such concepts as differentiation, integration, input, output, complexity, information, dimensionality, and decision
making absent from the organizational literature? The answerto the latter
question can hardly be ‘‘yes.’’ Even a brief skimming of the organizational
literature shows that such complexity theory terms are used over and over
again.
|
A remaining issue then, is the extent to which these terms are used in
interrelated fashion either in organizational theory or in the interpretations
of organizational data, or both. Without adequate language and without
organization of that language toward understanding the interrelationship
of these terms, we cannot achieve the needed conceptualization of the structural underpinningsin organizational information processing. As Peters and
Waterman (1982) have indicated, special forms of languages are required
for specific orientations. In Chapter 3 of this book, we explore the extent
to which the language of complexity theory is available to organizational
science. In the next chapter, theory and research concerned with complexity
approaches per se are reviewed.

Complexity: A Review of the Literature

STRUCTURE VERSUS CONTENT
Complexity theory had its origin in cognition. Early versions of various
theoretical approaches to complexity were concerned with the styles persons
employ when they process information. The first complexity theorists focused their interests primarily on the areas of perception, individual differences, and information processing. Invariably, the early orientation was
concerned with individual human beings, specifically with the cognitive
structure of those human beings. How did information flow through this
structure? Where and when was information modified, distorted, used?
Howdid this structure express itself in the behavior of a particular person
under study? Thepossibility that information-processing structures of larger
order (e.g., group structures or organizational structures) might be included
within the predictions of complexity theory was not consideredin early efforts.
The review of complexity theory and research that is presented in this
chapteris historical in its approach, dealing first with earlier approaches to
complexity theory and research. For readers who wish to become familiar
with complexity theory as a general phenomenon, ourreview will be useful
in its entirety. For those (more impatient) readers who want to know how
12

Structure versus Content

13

complexity can address people in organizations (or the organizations themselves) reading this chapter throughto the next section may beuseful, then
skipping the ‘‘definitions’’ section and beginning again with thethird section.
We have already touched oncertain basic aspects of complexity theory
in the first chapter of this book. Whetherapplied to individuals, to groups,
or to organizations, the complexity theories are all concerned with the how
of information processing. When viewed in a very limited and isolated
fashion,’ complexity-based approaches are not interested in what the information processed might be. The content of an attitude, for example,
would not be of majorinterest. How an attitude, whateverits content might
be, is developed, how contradictory information may modify that attitude,
and howtheattitudeis used in contributing to information input-behavioroutput chains is of interest. In other words, the focus is on the structure
of information processing. The emphasis is on how information is processed.
In contrast, attitude content, specific attributions, even the content of a
specific decision are not directly considered becausetheyreflect the content,
that is, the what of information processing. That is not to say that content
is unimportant. Indeed, it is of considerable significance: Without knowing
whether an attitude makes sense, whether an eventis attributed to the appropriate causal agent, or whether a decision is meaningful in its environmental context, we have gainedlittle information about someaspects of
decision-making quality. But, an emphasis on content aloneis equally insufficient. Nonetheless, behavioral content, decision-making content, and
so forth has been and continues to be, studied extensively and—unfortunately—ain isolation. Content alone is being investigated by behavioral scientists of manyorientations, by economists, sociologists, and management
scientists alike.
In most applied decision-making situations, there is minimal doubt that
most actions taken by managers are appropriate in their content, especially
if decisions are madebypersons whoare alreadyin positions of influence.
Executives have generally achieved their position by demonstrating that they
are notlikely to engagein actions (or decisions) that are irrelevant to current
needs, i.e., of inappropriate content. Similarly, a good military leader is
notlikely to initiate an action that will result in immediate and unnecessary
loss of life or equipment. Such individuals have been trained to optimize
current outcomes, given current conditions. In other words, there exists

‘Such an isolated view is mentioned for definitional purposes only. Content and structure
should be considered simultaneously in terms of their joint effects on outcomes.
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some basic assurance that well-trained and experienced personnel are not
very likely to make majorerrors in decision content.
Complexity theorists suggest that we need to consider the effects of content where necessary—thatis, where the possibility exists that decision content may not be handled appropriately in a task at hand. However,
complexity theorists would argue that structure—that is, the how of information processing—is at least as important—and maybe moreso. For example, though somespecific decisions may be quite appropriate in content
at a given point in time, it may be inappropriate on other occasions. Consider, for example, a situation in which a general commanding a forceis
facing enemy attack. An appropriate ‘‘content’’ response might be to engage the enemy, to hold a defensive line? at an optimal point in theterrain,
and to possibly counterattack by increasing the number of forces at the
location of the enemy attack. However, that action might draw substantial
defensive forces away from other locations. If the enemy’s attack was, in
fact, intended to weakenthe lines elsewhere, specifically at a location where
the enemy intended to break through the lines in the near future, an appropriate response based on consideration of one dimension of content
alone might have resulted in disaster. In such a situation, the military commander should (and certainly would) have asked such questions as

AUAWN >

Whatis the purpose of the enemy’s move?
What maytheir next action be?
Whatstrategy is behind the action?
Whatis the best strategy in response?
How can we turn the enemy’s strategy against them?
What are the long-range implications of the various potential outcomes of this battle?
7. What strategy and its likely outcome would be most successful in the
long run, even if it does not necessarily appear so in the short run?

These questions reflect cognitive activity along a number of content dimensions. The simultaneousandinteractive (integrative) application of several dimensions takes this form of information processing into the realm
of structure. We are now concerned with the how of information processing
by asking how the various and diverse answers to these questions are combined to arrive at action decision(s).
A similar example may be drawn from the private sector (see Streufert,
1983a). Consider two companies that manufacture a similar consumer
product. Decision makers in one of the companies are informed that the
competition has dropped their price by 25%. How should managementdeal
2At least in classical warfare.
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with this situation? The reaction might be what complexity theorists term
respondent: ‘‘We will drop our price by 25%also.’’ Such a response may
(or, in some cases may not) be content appropriate. But what aboutits longrun effect? Will it potentially result in bankruptcy? Will it result in a continuing price war that neither company can afford? Whatare the effects
on developmentof new products for which research and development (R&D)
investments are required? Again, management must deal with the interaction of several organizational dimensions—that is, with the structure of decision making.
For the moment, let us focus on the cognitive structure of the company’s
decision makers. How manyfactors are considered in their decisions? How
do they evaluate the impact of a present decision on future decisions and
on the overall goal? What contingency plans are made? To place these questions into the terminology used in complexity theory: How much dimensional differentiation and integration? is underlying each potential response?
A cognitively complex (i.e., differentiated and integrated) decision (with
variable and multiple appropriate content) might involve consideration of
a variety of alternative actions as well as estimates of the consequences of
each.
For example, the question ‘‘Should the price be dropped?’’ wouldcertainly be asked. But by how much? Theexpected or estimated reaction of
customers to each feasible level of price decrease might be considered.
Should the company wait until the competition raises the price of the product (based on estimates of how long the competition might be able to maintain the price cut)? What are the problems encountered when one considers
cost versus volume of production andsales? Is it possible—or useful—to
try to persuade the customer that our company’s product is of superior
quality and hasa greater longevity? Certainly the effects of sequential actions in a potential price war between the companies would be considered
and includedin the deliberations of various strategic options. The effect of
each possible action on the various components of the companyand their
people would be takeninto consideration. Thefinal decision might combine
several interrelated actions: for example, reduce price by 10%, advertise
the product’s quality and long life, plan for contingencies based onestimates of what the other company might do next, and try to make it less
attractive for the competing company to maintain the 25% price cut.

These multiple, interrelated decision components involve considerable

planning. Their development and interrelationships can be discovered, described and predicted by considering a structural approach to information
processing, an approachthat has been pioneered by the complexity theories.
*More-explicit definitions of complexity theory terms are provided later in this volume.
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The terms differentiation and integration are used to describe those structural characteristics. While the use of these two terms has been similar across
complexity theorists, other terms have varied somewhatin their definitions.
Before continuing to discuss components of the complexity theoretic approach to information processing, it is appropriate to define the terms that
will be used in this book.
DEFINITIONS
Dimension: A bipolar cognitive scale with two or more points of discrimination among stimuli. The scale represents the grouping or ordering
of stimuli or cognitive concepts that have meaning in the space defined by
the endpoints (or poles) of the scale. This definition may be aided by an
example (similar to one used by Kelly, 1955). If an individual has in his or
her cognitive space a dimension (scale) of short-tall, the endpoints of that
dimension have meaning to the stimuli ‘‘man’’ or ‘‘building,’’ but do not
have meaningin relation to the stimulus ‘‘weather.’’ Cognitive dimensions
becomeinstitutionalized orientations in organizations. The ‘‘profit’’ and
‘*productivity’’ dimensions provide good examples.
Discrimination: The process of dividing (or the degree to which division
has been accomplished) a cognitive bipolar dimension into subsections for
the placement of stimuli that have relevance to the endpoints of that dimension. Discrimination is meaningful only to the degree that sharp distinctions can be made—thatis, to the degree that the distinctions can be
labeled or can evoke differential outcomesin behavior. The minimum number of discriminations on any dimension is two (i.e., the endpoints). The
maximum numberof discriminations on any dimension is limited only by
the capacity of the individual or organization to meaningfully subdivide the
dimension.
|
Discrimination, defined as a unidimensional process, is nonetheless related to the processes of differentiation and integration. As in differentiation, it involves the division of cognitive-conceptual space (here, of one
dimension only), and asin integration, it involves the assembling of various
cognitive-conceptual points of meaning into a (here, unidimensional) conceptualization.
Differentiation: The process of dividing cognitive or conceptual* space
(or the degree to which this division has been achieved relevant to specific
4The definitions apply to individuals, interacting groups, and organizationsalike. The term,
cognitive space, is likely more applicable at the lower—thatis, individual—level. Conceptual
spaceis typically more appropriate at the macroscopic (e.g., organizational) level of analysis.
Similarly, the terms system and subsystem are more applicable at macroscopic levels. They
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stimulus configurations) into two or more orthogonalor oblique (but nearorthogonal) bipolar dimensions, systems or subsystems—for example, the
ordering and processing of stimuli in relatively intransitive fashion.
Integration: The process of relating a stimulus configuration of two or
more orthogonal or oblique dimensions, systems, or subsystems in cognitive
or conceptual space (or the degree to which this relating has been achieved),
to produce an outcomethat is determined by the joint (weighted or unweighted) demands of each dimension, system, or subsystem involved.

Hierarchical Integration: The fixed relationship among dimensions, systems, or subsystems with regard to stimulus configurations that produces
a joint (weighted or unweighted, but stable) response to stimuli. In hierarchical integration, specific stimuli would always affect the same dimensions in the same way.
Flexible Integration: The varied, sometimes changingrelationships among
dimensions with regard to stimulus configurations, which produce diverse
(over stimulus type, presence-absence, or frequency) weighted or unweighted responsesto stimuli. Where flexible integration can be responsive
to anticipated changes in the environment that would require reconceptualizations of event relationships, hierarchical integration cannot.
Content: The possible locations of specific stimulus objects at specific
discriminated points on one cognitive or conceptual dimension (e.g., an
attitude or an organizational policy). Cognitive content is concerned with
the location of stimulus objects on a given dimension in relation to each
other (as contrasted to structural relationships among dimensions). Content
represents what persons think about a stimulus or what an institutionalized
organizational response to a stimulus is, not how they think aboutit or
respond to it. Content is also involved in specific organizational (cultural)
belief systems, but not in how those systems function to affect the organizational process.
Structure: Represents the differentiative or integrative use of dimensions
in cognitive or conceptual space with regard to specific stimulus objects or
configurations. Structure is concerned with the number of dimensions and
the numberandpattern of relationships amongthem (i.e., the organization
of dimensional space), rather than with the meaningof the specific dimensions involved. In other words, while content is, for example, concerned
with what individuals think about a stimulus or what response an organization typically makesto it, structure is concerned with the processes underlying those thoughts or responses.
should not merely be understoodin their sociological meaning. Rather, systems and subsystems imply components through which an organization (or task-oriented group) processes information.
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Cognitive Complexity-Simplicity: Represents the degree to which a potentially multidimensional cognitive space is differentiated and integrated.
A cognitively complex person would employdifferentiation and integration
as part of his or her information processing. In other words, that person’s
cognitive structure would likely function multidimensionally. A less complex person would respondto stimulus arrays on the basis of few or only
one dimension—that is, would demonstrate less, little, or no dimensional
differentiation and integration. At the extreme, such a person would function in unidimensional fashion in response to anyorall stimuli.
Organizational Complexity-Simplicity: Represents the degree to which
the conceptual space of an organization is differentiated and integrated. A
conceptually complex (multidimensional) organization would function on
the basis of a number of moreorless independent (differentiated) organizational purposes, goals, means, and so forth and would generate outcomes on the basis of the (integrated) interactive weights of those
conceptualizations. A conceptually less complex (more unidimensional) organization would likely function on the basis of few orsingle (e.g., profit)
orientations.
Domains of Complexity: Represents the subdivision of cognitive or conceptual space into specific areas for which the degree of differentiation/
integration may differ widely. For example, a person may process information multidimensionally in his-her dealings with nonsocial objects or
ideas, but maybestrictly unidimensionalin perceptions of the social (e.g.,
family) environment. An organization may have an R&D departmentthat
operates in multidimensional fashion and an accounting department that
functions in strictly unidimensional fashion. Domain-specific unidimensional functioning would likely provide conflict with domains that function
multidimensionally whenever outcomes that are important for both
domains are simultaneously considered or interrelated. Among the more
important domains for both individuals and organizations are perceptualinformation-acquisition functions versus decision-making-—executive functions. In other words, the presence of perceptual differentiation or perceptual integration does not necessarily imply that differentiated and integrated
decision-making activities will follow, and vice versa.

EFFECTS OF THE ENVIRONMENT
AND OF TASK DEMANDS
Information processing is not static. The amountof stress, the workload,
and task demands are, of course, factors in one’s perception of the environment, and one’s decision-making activity. The variable effects of envi-

ronmental conditions hold as well for organizations as for individuals.
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Earlier complexity theories did not consider the effects of environmental
events. People were viewed as moreorless static information processors:
either they did or did not possess somespecific degree of complexity (i.e.,
differentiation, integration, and so forth). Later theories suggested that optimal information processing, such as the employmentofstrategic planning
occurs only when environmental conditions are appropriate for such efforts
(e.g., Streufert, 1978).
Of course, one may ask questions about what kind of information processing, (i.e., what kind of structural activity) might be most appropriate for
specific kinds of tasks and environmental demands. Such questions have
not been generally considered in the past. They are, however, addressed in
the present book.
In the remaining portion of this chapter we review previous complexitytheory efforts. We proceed historically, that is, from theories that were entirely cognitive and oriented only toward individual differences, to theories
that encompass considerably greater ranges of behavior.

THEORETICAL POSITIONS IN THE DEVELOPMENT
OF COMPLEXITY THEORY PRIOR TO 1977
The reader whois familiar with complexity theories may notice that some
theory or another may appear modified from its original manuscript. These
apparent changes are due to changesin terminology, not to changes in the
content of the theories. By using the same terminologyin reviewing all of
the complexity theories, meaningful comparisons amongthe theoretical (and
research) efforts are possible. In the following paragraphs, several of the
theories published prior to 1977 are reviewedvery briefly.
Kelly

Kelly (1955) proposed a psychology of personal constructs as a guide for
psychotherapy and client-therapist interaction. His concept of personal
constructs and its measurementvia the Role Concept Repertoire (REP)Test,
while not originally intended as a complexity approach, has nevertheless
provided the basis for later complexity theories. Kelly’s construct is a bipolar dimension that results from an individual’s process of *‘construing
or (cognitively) interpreting’’ events. Kelly considered dimensions in terms
of similarity and contrast. According to his view, a dimension (construct)
emerges when two events or objects are viewed as similar and third is
viewed as dissimilar. Dimensions are presumedto relate to each other in
terms of ordinal hierarchical relationships, but these relationships may be
limited to certain areas (domains). Location of objects or concepts within
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dimensions mayor maynotbe fixed. The views of Kelly seems most closely
related to our concept of differentiation (as defined previously), although
the potential for some (minimal) discrimination and integration exists. Distinctions between content and structure are not made.
Bieri
The theories of Bieri (1961, 1966; Bieri et al., 1966) are based on the work

of Kelly. As is the case with Kelly, Bieri’s work has been concerned with
the effect of an individual’s cognitive orientation on the judgmentshe or
she makesin response to environmentalstimulation. Bieri views complexity
as a structural characteristic describing the use of psychological dimensions.
According to Bieri (1968), complexity is concerned only with social judgments and social versatility. The degree of cognitive complexity is related
to the numberof cognitive dimensions available to an individual. The more
dimensions that are present, the greater the degree of individual cognitive
complexity.
Bieri has discussed differentiation both in terms of an individual’s cognitive structure (the number of dimensionsavailable to that person), and
in terms of the socia/ stimulus environment (the number of dimensionspossessed by the stimulus). Social perception, in this view, consists of an interaction between stimulus complexity and structural (person) complexity.
Bieri also considered discrimination (termed articulation by that author)—
that is, the process of making discriminations within dimensions, and a
third judgmental process(there called discrimination), which involves making unique distinctions amongstimuli.
Bieri’s theory tends to emphasize analytic rather than the synthetic cognitions. The theory describes how stimuli are separated into meaningful
categories, either on the basis of individual dimensions or on the basis of
the stimuli themselves. It should be noted that Bieri’s theory (in contrast
to the early work of Kelly) is, however, clearly structural in its orientation
even though it deals only with perceptual-social issues.
Zajonc
Zajonc’s (1960) categorizing theory proposesthat, given a set of stimuli
and a set of responses madeto those stimuli, a determinate correspondence
between the elements of both sets can be derived. The value(s) of this correspondence are described as dimensions (called attributes) which may be
inferred from a person’s responsesto a given stimulus set. The established
stimulus-set to response-set relationship determines the value of anyrelevant new stimulus to which a person is exposed. Numbers of available di-
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mensionsreflect the degree of differentiation..Complexity reflects the degree
to which classes of dimensions in a given cognitive structure can be subdivided. One of the major values of Zajonc’s theoryis that it provided the
major impetus for the subsequent theoretical formulations of Scott (1969;
Scott, Osgood, and Peterson, 1979) and associates.
Scott

Scott’s (1969) early cognitive structure theory not only was based on the
work of Zajonc (1960), but also combined that approach with earlier formulations suggested by Lewin (1936) and by Heider (1946). Previously proposed distinctions between personality content andstructural characteristics
were elaborated by Scott into an encompassing theory of structural characteristics which has considerable implications for social, personality, clinical, and to some extent, for organizational psychology. The definitions of
content and structure advanced by Scott are quite similar to those employed
here and in Streufert and Streufert (1978). Scott was one ofthe first theorists to emphasize that structural characteristics (e.g., differentiation) may
be limited to specific cognitive domains. Scott described dimensions and
discriminations on dimensions (called attributes) which are viewed as images (or concepts of objects). These images represent perceived combinations of object characteristics.
Scott’s theory is extensive and complex. Again, the terminology does not
match that of other theoretical orientations. A summary provided by Streufert and Streufert (1978) provides a useful overview of Scott’s theory (pp.
25-26).
Anyperception by a person based on the phenomenological world results in an
image which represents a point on one or more dimensions (attributes) of cognitive space. Where, on any dimension, the image falls depends on the number
of segments of the dimension (degree of articulation of the attribute). The number of independent dimensions(attributes) into which a personsorts information
reflects the degree to which he differentiates the specific cognitive domain into
which he has placed the perceived stimuli.

It should be noted that Scott views both dimensionality and discrimination (in
his terms, attributes and articulation) as parts of the differentiation concept.°
In this way he differs from other theorists (e.g., Driver & Streufert,
1966;
Schroder, Driver & Streufert, 1967; Streufert, 1970) who view discriminati
on as
a separate process.

*Scott’s distinction between attributes and dimensionsis not reported in this chapter. For
some moredetail, see the discussion of Scott’s theoretical statements here and in the original
sources.
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Scott’s view of ‘‘integration’’ also differs from that of other theorists who have
been primarily concerned with that concept (e.g., Driver & Streufert, 1966;
Harvey, Hunt, & Schroder, 1961; Schroder et al. 1967; Streufert, 1970). While
all writers would agree that integration refers to the manner in which imagesare
related, Scott includes a much greater number of cognitive operations in his
‘“integration’’ concept. For example, if (to use one of his integrative processes)
various attributes (dimensions) are highly correlated with ‘‘affective-evaluative
consistency,’’ then this form of association would be viewed by other theorists
as the absence of complexity. Integration theorists would argue that integration
must follow differentiation. The use of divergent verbal labels for what is otherwise known as the good-bad(evaluative) dimension would suggest to them that
identity (unity) of these attributes has been learned, and that a differentiation
process did not take place before the association was made. Alternatively, the
structure which once was differentiated may have becomeresimplified through
a process that may becalled hierarchical (Streufert, 1970), as distinguished from
whatSchroderet al. (1967) called integration proper, and what Driver and Streufert (1966) and Streufert (1970) have discussed as flexible integration.
A final distinguishing characteristic of Scott’s theory is his repeated emphasis
(e.g., Peterson & Scott, 1974; Scott, 1963) on the limitations of complexity across
cognitive domains (cf. also Cohen & Feldman, 1975). He questions the assumption of the existence of structural types, i.e., the description of a person as ‘‘simple,’ ‘“‘complex,’’ etc. He considers it to be probable that the number of persons
who have consistent structural characteristics among many areas of their experience is quite small, and further suggests that such individuals may well be
pathological. Scott states, however (personal communication, 1975), that the
attempt to describe such types is of value if developed empirically, rather than

on an a priori basis. Recent evidence (Peterson & Scott, 1974; Scott, 1974) suggests the existence of at least a limited typography: Some degree of generality
of cognitive style across domains was obtained. Whichstyle is utilized in a particular situation appears to be dependent uponaninteraction between the structural characteristics of the person and the characteristics of the situation,
[emphasis in original].

Impression Formation

Impression formation has been an interest of several complexity theorists
(e.g., Bieri, 1955). Generally, theorists involved in impression formation
suggest that persons who are cognitively complex (.e., multidimensional)
should form moreveridical impressions(Bieri, 1955) or should include more
information that may, on the surface, appear contradictory (Streufert and
Driver, 1967), than will persons whose perceptualstyle reflects greater unidimensionality. In other words, complex persons should respondless to the
primacy or recency orientation suggested by researchers associated with
Asch (1946; Anderson and Barrios, 1961; Luchins, 1957,1958). Crockett
(1965) and associates have carried out an extensive research program on
impression formation. Their theoretical conceptions of complexity are based
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on the primacy-recency paradigm (see Asch, 1946). Crockett’s work is derived from the developmental psychology of Werner (1957), where differentiation and discrimination (articulation) are viewed as developmental
processes, resulting in ‘‘increased interdependence of elements’’ through
integration into a hierarchically organized system. In this approach, complexity implies a cognitive system that contains a larger numberof elements
and the integration of those elements into a fixed hierarchical system of
relationships. The relative number of constructs in a cognitive system defines the degree of cognitive differentiation.
|
Crockett’s concept of differentiation has much in common with those of
the aforementioned authors. It should be noted, however, that his definition of integration is hierarchical (i.e., nonflexible in the sense considered
by the Harveyet al., the Schroder et al., and the Streufert and Streufert
theories). Crockett’s work is concerned with the generality of cognitive
complexity; in other words, he does not assumethat complexity is necessarily the same from one domain to another.
Harvey, Hunt, and Schroder (1961) proposed their systems theory as a
developmental descriptive approach to behaviorat fourlevels of cognition.
The System I person was viewed as a “*yea sayer,’’ accepting demands,
mores, folkways, and fads (of his or her source of training) without question. The System 2 person, in contrast, was viewed as a “‘nay sayer,’’ rebelling against the imposition of authority (i.e., not accepting the simple
good-bad orientation of established norms). At the developmental level of
System 3, the person is able to view alternatives as acceptable, resulting in
greater tolerance and displaying somewhatofa “‘nice guy’’ image. The System 4 person not only considers alternatives, but also relates them structurally to superordinate concepts, goals, et cetera. The authors Suggest
that
persons may develop through stages defined by these systems and intermediate levels to reach System 4 or may becomearrested at any onestate
or in a transition between stages. Development through the stages
is seen
as representing development toward greater differentiation and
subsequently greater integration.
Harveyet al. use the term ‘‘concrete’’ to describe the developmental
stage
defined by System 1 and the term ‘‘abstract’’ to describe the System
4 person. Hunt (1966) added a ‘‘Sub 1 Stage’”’ to the theory in order
to describe
the person whois less than unidimensional. Here, the good-—bad
dimension
of the Stage 1 personis replaced by an inclusion-exclusion principle.
With
this addition, Hunt has addedto the theoretical formulation by
suggesting
that discrimination does not exist in the Sub |] Stage.
While the theory of Harvey et al. does include some structural
characteristics, it is clearly confounded with content: for example,
System 1 suggests authoritarianism along a right-versus-wrong evaluative
dimension,
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System 2 implies rebellion against that dimension, and System 3 often can
represent an attitude of tolerance (rather than tolerance based on potential
alternate dimensional interpretation). The theory places value on the level
to which a person advances: that is, it is good to be at a System level of
cognitive functioning and bad to be at the Sub-1 level.
Interactive Complexity Theory

Differentiation and Integration in Behavior

Early interactive complexity theory (Driver and Streufert, 1966; Schroder,
1971; Schroder, Driver, and Streufert, 1967; Streufert and Driver, 1967) and
subsequent versions(e.g., Streufert, 1970) propose that effective cognitive
complexity is not only a function of a person’s structural dimensionality,
but depends as well on environmental conditions. The theory proposes a
family of inverted U-shaped curves (Figure 2.1) relating environmental
complexity (e.g., information load) to differentiative and integrative performance.
Different persons, representing different degrees of cognitive complexity
may reach diverse levels of differentiative-integrative performance as long
as environmental conditions (e.g., stimulus load) are optimal. Lesser dif-

Cognitively Complex
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Complex Persons
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Environmental Complexity

Early interactive complexity theory interpretation of the relationship between
FIGURE2.1.
task becognitive complexity, environmental complexity, and differentiation-integration in
havior.
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ferences would be expected when the environmentis greatly overloading
(excessive environmental complexity) or when the environmentdeprives the
individual of needed input. In other words, optimal functioning of individuals is viewed as an interactive effect of two variables, one concerned
with individual differences, the other with environmental conditions.
A number of environmental variables are considered. The approach is
entirely structural and deals with differentiation and integration separately.
It is assumed (Streufert, 1978) that integration is probably best based on a
moderate amount of differentiation. The interactive complexity theory, as
its name suggests, is the only one oftheearlier complexity theories that
specifically deals with variations in environmental (stimulus) effects as
equally important in relation to structural person variables. In addition, it
moves away from the interpersonal domain andexplores complexity effects
in other (e.g., nonsocial, decision making) domainsas well.

ADVANCES IN COMPLEXITY THEORYSINCE 1977
Twobooksare widely concerned with complexity theory. One is a volume
by Scott, Osgood, and Peterson (1979), which expands onthe earlier work
of Scott. The other is a book by Streufert and Streufert (1978), which revises interactive complexity theory and addsa hostof predictions about the
effects of cognitive complexity and environmental complexity on a number
of behaviors.
Streufert and Streufert.

Streufert and Streufert (1978) evolved their theoretical views from the
earlier interactive theories of Schroder, Driver, and Streufert (1967) and
the more than SO research manuscripts published by that research groupin
the period between 1967 and 1977. In addition, the complexity theory advanced by Streufert and Streufert was extended to permit a more extensive
focus on decision making (Streufert, 1978: Swezey, Streufert, Criswell, Unger, and Van Rijn, 1984) and environmental problems (Streufert, Nogami,
and Streufert, 1980). The theory views dimensionality as a joint effect of
individual or organizational differences in information-processing structure
and ofthe characteristics of the current environmentin which an individual
or organization must function. A number of information-processing characteristics are proposed, as well as a series of associated measures. Differential predictions for differing environmental conditions and for individual
(group or organizational) differences are advanced. For example, a family
of inverted U-shaped curves relating environmental complexity to strategic
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decision-making performance is proposed. The different levels of those
curves represent diverse differentiative-integrative capacity. The curves differ from those proposed by Schroder, Driver, and Streufert (1967) because
they suggest a commonoptimal level on the environmental complexity (for
example information load) dimension for both more andless complex persons (see Figure 2.2). The older theory had assumed that more complex
persons would perform optimally at a higher level of environmental complexity.
A major advance of the Streufert and Streufert formulationsis found in
their examination of performance beyond the strategic (or planning) behaviors expected from more multidimensional decision makers. The theory
also considers the appropriateness of specific levels of differentiative or integrative behavior (performance) with regard to particular task or environment demands and advances more than 100 predictions that relate cognitive
structure to variousfields within personality, social, and organizational psy-

chology.°®

6Because of the rather large number of hypotheses and propositions generated, a review of
such detail would go far beyond the scope of this chapter. The interested reader is referred to
the original source documents.
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Scott

Scott and associates (Scott, Osgood, and Peterson, 1979) maintain an
approach to complexity that hasits basis in Zajonc’s theory but refine and
clarify their conceptualizations of cognitive structure and cognitive complexity. The authors continue Scott’s earlier emphasis on cognitive domains
and describe complexity in domain-specific terms. The description is based
on a geometric model of multidimensional space founded on Euclidean geometry. In their view, objects (conceptual or perceptual) are defined bytheir
projections into dimensions(called attributes). Objects that are projected
onto identical discriminated segments of all dimensions to which they are
assigned are indistinguishable, even if they have different names. Correspondingly, two dimensions that order or classify all objects in the same
way arealso indistinguishable and considered identical.
The geometric model measures the similarity (or the degree of distinctiveness) of cognitive domains. If, for example, a backward nation is described as having both untapped resources and as possessing great natural
beauty; but a technologically advanced nation is described as a military
threat and as a political democracy, then the two represent diverse domains.
Following Zajonc (1960), the complexity of an object is viewed as the number of (different) ideas a person has about it. Viewed geometrically, complexity represents the numberof different dimensions onto which an object
is projected.
Angles among lines in the geometric model are determined by the experienced or imagined characteristics of objects in a domain. Together these
lines constitute the multidimensional space in which objects are accommodated and to which any new object may be assigned. The dimensionality
of this space is, geometrically, the number of dimensions of space required
to accommodate all objects. Psychologically, it represents the independent
considerations brought to bear by a person appraising a set of objects or
cognitions.
The model (and its measurement) differs from others in that it makes a
distinction between attributes that may be obliquely related and dimensions
encompassing the attributes, which must be orthogonal. Some theorists
would view such a distinction asartificial, obtained in the interest of mathematical neatness, but unfortunately, not representative of actual structural
cognitions (e.g., Streufert and Streufert, 1978). Scott’s approach differs
from those efforts, however, by not considering systematic variation of the
objects in potential perceptual space. In other words, such problems as
stressors, Originating through specific conditions of environmental complexity, are not considered.
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RESEARCH RESULTS ON COMPLEXITY THEORY
A Summary of Research on Cognitive Complexity

through Early 1977’

If consistency, as has been suggested, is indeed the ‘‘hobgoblin of little
fi.e., undifferentiated] minds,’’ then one might expect a negative relationship between consistency-seeking and complexity. It appears that the need
for consistency is, in fact, negatively related to cognitive complexity, no
matter how complexity is measured. Research data also suggest that cognitively complex persons form more complete and more balanced impressions of others when presented with some form of an impression formation
task. Differences between complex and less complex individuals can, however, be decreased or eliminated by a number of environmental conditions
or instructions, for example, stress, information overload, or a set to evaluate.
.
Earlier theories had suggested that complex individuals should be more
open to information (of all kinds) than less complex (but in other aspects
equal) counterparts. Careful experimental design has shown that information orientation interacts with stimulus conditions. Apparently less complex persons are more constrained by information obtained from the
environment: they tend to search more (than complex persons) when they
experience information deprivation, but they search less when already overloaded. Complex persons, conversely, tend to rely in some part on their
ownintegrative effects, and consequently, are not as externally information
bound. In addition, complex subjects seek more novel information and
search across a greater numberof information categories.
Research data on attitudes, attraction, and the potential for social influence have been obtained both in restricted (sensory deprivation) andin normal environments. Generally it has been found thatattitudes of less complex
persons tend to be stable and are not greatly affected by environmental
changes. However, attitude change is more easily obtained for less complex
persons where incongruent information is made highly salient. Interpersonal attraction among persons appears to be greatest where all involved
are high in cognitive complexity. However, similar complexity characteristics (no matter at which level) can be useful in generating attraction. At
lower complexity levels, similar cognitive content (e.g., similar attitudes)
appears to be a precondition for lasting attraction.
7In the interest of brevity, research in this section will be summarized into rather short
statements without references to the many authors whose data are considered. Researchers
whodesire greater detail as well as extensive lists of references are referred to Streufert and
Streufert, 1978.
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Several researchers have investigated whether complex persons, when
comparedto less complex counterparts, are moreflexible and/or morecreative. While data on this issue are not yet conclusive, they suggest that a
tendency toward greater flexibility exists, permitting the kind of flexible behavior that is often associated with greater creativity.
Research on the role of complexity in problem solving and decision making has produced quite striking results. Complex subjects generally search
for more different kinds of information when faced with a decision problem
and are less certain after they have made a decision (especially if immediate
correct-incorrect outcome information is not available). Complex subjects
also are better able to plan and engage in morestrategic actions than their
less complex counterparts, yet this superior planning performance is much
more evident at intermediate (optimal) environmental load levels. Higher
levels of strategic (or planning) performanceare a linear function of the
proportion of cognitively complex persons in a decision-making group.
Training in differentiation and/or integration within a single domain and
for relatively simple tasks has met with some success. General nonspecific
instructions on howto perform tasks in a more complex fashion did, however, result in a decrease in already limited cognitively complex responding
by less complex subjects.
Cognitive complexity relates to the ability of clinicians to interact successfully with patients. A match in complexity betweenclinician and patient
and higherlevels of clinician complexity were significant factors in reaching
the patient. Preliminary research has also suggested that elevated galvanic
skin response (GSR) measures were obtained in more complex subjects and
that schizophrenics generally exhibit low complexity scores.
An interesting aspect of the variousresearch efforts is the commonpredictive success for several of the complexity measures that, in and by themselves, fail to intercorrelate highly. It appears that complexity as a style may
be an overall phenomenon andthat the various earlier theories describe
potentially diverse (summative or interactive oblique) parts of an overall
complexity phenomenon.
Research since 1977 on Cognitive Complexity

This section of our review considers results of efforts that were not yet
available when Streufert and Streufert (1978) prepared their review. Consequently the review is somewhat more extensive. References are provided.
COMMUNICATION

Hale (1980) has shown that complex persons are more effective at a
communication-dependent task than are less complex individuals. Com-
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attractiveness to others is reliable and that it can probably be generalized
to other situations, for example, supervisor-employee settings.
LEADERSHIP

Several theorists have suggested that cognitive complexity should show
some relationship to leadership ability and/or leadership style. Streufert
and associates (e.g., Streufert, Streufert, and Castore, 1968) compared cognitively complex and less complex personsontheir leadership characteristics
(see Stogdill, 1962). It was found that cognitively complex leaders emphasized different components of leadership than do their less complex coun-

terparts.

Since that data was published, considerable discussion about a possible
relationship between Fiedler’s LPC (least preferred coworker) Scale and
complexity has emerged in the literature. It was assumed (e.g., Mitchell,
1970) that the more moderate attitudes of the cognitively complex person
should result in lesser rejection of the LPC. Early data relating LPCto cognitive complexity produced inconsistent results. More-recent data are quite
similar: they either provide no support or only very limited support for the
proposedrelationship (e.g., Arnett, 1978: Schneier, 1978; Vecchio, 1979;
Weiss and Adler, 1981). A closer look at data reported by several researchers may suggest that the proposed relationship between complexity and LPC
might be moderated by interactions with one or more intervening variables.
INFORMATION ORIENTATION

Data support the early finding that complex persons are more information oriented, conditions permitting. Research also indicates that some variables, such as Machiavellianism and social intelligence can be partialed out
without loss to the complexity effect on information orientation (e.g.,
Hussy, 1979). Complex persons (here managers) were found to be more
effective in terms of information utilization (Hendrick, 1979).
PERCEPTION

How information is perceived has been of continued interest to complexity researchers. Part of that interest may stem from the socialperception focus of early complexity theories. Data obtained by a host
of researchers suggest that cognitively complex perceivers take more information into account and form more well-rounded impressions than less
complex perceivers. Such findings have led someresearchers to view cognitively complex persons as ‘‘better’’ individuals than their less complex
counterparts. Such a notion, however, has no basis in fact. Not all situations or tasks require or warrant the application of a cognitively complex
style. In somesettings such a style may even be counterproductive, limiting
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the effectiveness of those complex individuals who are unable to ‘“‘turn off’’
their multidimensional approach as it becomes inappropriate.
Research supporting the greater breadth of perceptual information or1entation for complex persons has been obtained from a range of settings
and tasks. For example, complex persons spread perceptual cognitive categories more evenly across observed others, regardless of the role in which
those others are perceived (O’Keefe and Delia, 1978). Perceiving others on
multiple category content reflects potential differentiation and potentially
someintegration, leading to less rejection of apparent inconsistency in interpersonal information (Wojciszke, 1979) and more tolerance for inconsistent verbal messages (Domangue, 1978). As a result, attitude polarization
following perception and thoughtis less likely for complex subjects (O’ Keefe
and Brady, 1980).
Yet, it is not only external cues that affect the perceptions of cognitively
complex persons; these cues are integrated with the person’s existing perceptual framework. As a result, complex persons appear to base part of
their evaluation of others on the (perceived) internal motivational characteristics of these persons rather than on merely external characteristics.
Consequently, the quality and quantity of hypotheses about reasonsfor the
behavior of others as well as the number of questions raised about the underlying causes of another’s behavior are both likely to be greater for complex persons (Holloway and Wolleat, 1980). Greater quality and diversity
of hypotheses and a greater number of questions would serve to decrease
the need for unidimensional evaluation as a sole determinant of perception
(Wojciszke, 1979). Not surprisingly, when one considers gender-specific
training, perceptual complexity in the interpersonal realm appears to be
greater for females than for males (Zalot and Adams, 1977).
A number of researchers have focused on the impact of specific stimuli
and their extent uponrelationships to an individual perceiver, as a predictor
of the degree to which a person may use an available level of cognitive
complexity. It appears that close emotional involvement with another person is likely to reduce perceptual differentiation and integration of stimulus
information about that person under some(but notall) conditions.
Generally, individuals whom one knowsless, or with whom oneis less
involved, may be perceived on more differentiated and/or integrated dimensions (assuming the perceiver is able to employ a cognitively complex
style). For example, Wojciszke (1979) found that little known, ambivalently, or even negatively valued persons are perceived in a more complex
fashion than well known, positively valued persons. However, once neutral
or negative valuation turns into dislike, complexity of perception appears
to be reduced. Cioata (1977) reported that persons use more complex cog-
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nitive criteria in evaluating liked than disliked persons and similarly employ
more complexcriteria in evaluating themselves than others.
A somewhatinconsistent result was reported by Horike (1978) suggesting
that a V-shaped relationship exists between complexity of perceptions and
degree of acquaintance. Because this author manipulated acquaintance in
the laboratory, it is not clear whether these data are comparable to those
of other researchers. Finally, absence of information and absenceof interest
in others (here, political candidates) tends to reduce complexity of perception (Mihevc, 1978).
DEVELOPMENT AND PERSONALITY

A number of authors continue to research the relationship between cognitive complexity and individual cognitive growth and development(for example, in Piagetian terms). Generally, the findings suggest that cognitive
complexity increases throughout the childhood years and mayberealted to
stages of development proposed by Piaget and others (e.g., Beagles-Roos
and Greenfield, 1979; Chandler, Siegel and Boyes, 1980; Delia and Clark,
1977). Developmental differences among individuals appear to lead to behavioral characteristics that are, in part, associated with personality structure. For example, Bruch, Heisler, and Conroy (1981) have shown that
complex persons develop greater content knowledge, possess greater delivery skills, and display more assertiveness when they are placed into difficult
situations. Such differences between complex and less complex individuals
were not obtained in simpler situations. Other findings suggest that persons
whoare cognitively complex score higher on egoidentity.
It has been argued byseveral theorists that cognitively complex persons,
in contrast to their less complex counterparts, should be morecreative (but
not necessarily on simple creativity tests) when creativity is measured in
applied settings. Research by Quinn (1980) has supported these assumptions: a significant difference in cognitive complexity was obtained between
creative writers and matched controls. However, no differences between
writers with different degrees of demonstrated creativity was obtained (this
result should be expected if one considers that the author selected a complexity test that measured only differentiation. Differences in degree of creativity would likely be due to differences in integrative capacity).
CLINICAL APPLICATIONS

In general, interrelations between measures of complexity and personality
tests or measuresof intelligence have been insignificant. However, personality measurementin clinical applications has shown somerelationships to
cognitive complexity. Complex persons whoscored higher in ego develop-
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ment (Vetter, 1980), in both the U. S. and in Germany, also tended to feel
less alienated (Durand and Lambert, 1979), and were more emotionally stable, but potentially more anxious (Cioata, 1977).°®
The relationship between anxiety and complexity has, however, been contradicted by other research (Raphael, Moss, & Rosser, 1979). Part of the
reason for the different findings may involve the degree of adaptation of
a given personto his or her particular problem orsituation. For example,
experiencing an emotional handicap can in somecases increase cognitive
complexity (Vace and Burt, 1980).?
PERFORMANCE

The previously discussed research topics have focused on perceptual phenomena, action tendencies, and personality outcome. We nowturn toresearch as the relationship of individual differences in cognitive complexity
to behavior, focusing on general performance. Research concerned with decision making are considered later as we review data that are relevant to
organizations.
One would not expect that a// kinds of performancein al/ environments
would necessarily be affected by the cognitive complexity of the performing
individual. Indeed, several studies have shown no suchrelationships. For
example, Wolfe and Chacko (1980) found that although individual complexity did affect the perception of a business. game environment, it did not
produce changes in performance outcomes.
On the other hand, complexity has influenced performance measures in
a variety of other task settings. Jones and Butler (1980), for instance, reported significant correlations between complexity and job performance
among Navy personnel. Hendrick (1979) found that less-complex persons took approximately twice as long as complex persons to complete a
problem-solving task. In that research, more-complex groups interacted
faster and demonstrated better cue utilization. In other research, complexity predicted performance in a fault diagnostics task (Rouse and Rouse,
1979) and related to risk taking in traffic situations (VonEye and Hussy,
1979).
The conclusions reached by Hussy and Scheller (1977) are representative
of a numberof studies concerned with complexity and performance. These
authors concluded that variables involved in cognitive complexity are highly
8An anxiety-complexity relationship has also been demonstrated in as-yet-unpublished research of Streufert and associates.
°Research completed after this chapter was written (Christan Kliger, 1984, August, personal
communication) has shown that cognitively complexartists were least likely to have tendencies
reflecting schizophrenia while cognitively less complex artists showed more schizophrenic tendencies. Nonartist controls distributed between those groups.
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predictive of performance in applied problem-solving tasks. As is discussed
later, the importance of cognitive complexity increases with the complexity
and the degree of uncertainty of the task environment.
Following earlier demonstrations of environmental effects on performanceandof their interaction with cognitive complexity, more-recent studies have explored the effects of stimulus or work overload (and related
variables) on task performance. The data from thesestudiesreliably suggest
that excessive load is detrimental to evidence of cognitive complexity in
performance across a number of diverse tasks. For example, Rotton, Olszewski, Charleton, and Soler (1978) report that overload (loud noise, loud
speech) reduces both the ability to tolerate frustration and the ability to
differentiate among roles occupied by persons in a problem-solving task.
White (1977) concluded that less-complex persons become overloaded and
show effects of overload sooner than cognitively complex persons (these
data appear to be in contradiction to the majority of findings that relate
complexity, load, and performance). Most research results suggest nosignificant differences between more- and less-complex personsin the location
of optimal environmental input levels. However, considerable differences
in performance style between complex and less-complex individuals have
typically been obtained, especially at optimal inputlevels.
However, most researchers who havevaried load or other environmental
input levels have selected independentvariable ranges that compare optimal
or near-optimal levels with one or more excessive (high) input levels. In a
review of 75 publications relating environmental complexity (including load)
to performance, Shalit (1977) concluded that effectiveness of coping (e.g.,
in problem-solving tasks) appears inversely related to the input level of the
situation. Research by Streufert, Streufert, and Denson (1985), using a

problem-solving task that permits someutilization of strategy, has indicated
that strategic actions were typical of more-complex persons, particularly
when load was optimal. Higher overall performance scores in favor of cognitively complex persons werealso obtained. Finally, complex persons under overload conditions made fewererrors than did less-complex persons.
TRAINING

If complexity can develop, and if, as described, instructions in simple
tasks may allow an otherwise less complex person to respond similarly to
a cognitively complex person, then complexity may be trainable. Theoretical views on training vary, yet, in all probability, none of the complexity
theorists would predict rapid and overall training potentials. Little research
on training has been performed. Results of the few completed studies are
equivocal. For example, Sauser and Pond (1981) were not able to demonstrate any changes in cognitive complexity with a combination of training
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procedures. On the other hand, Cronen and Lafleur (1977), using an
inoculation-persuasion paradigm, obtained someincrease in overall complexity with massive attacks on truisms. Whether these results are due to
an actual increase in cognitive complexity or may be explained by learning
of procedures and/or arguments cannot be determined without furtherresearch. Generally speaking, the area of complexity training is one of the
least researched topics within the complexity framework.
Onestudy (Stabell, 1978) investigated the relationship between trainingoriented requirements and applications of cognitive complexity. Stabell suggested that it will be necessary to define task characteristics associated with
cognitive decision making and their characteristic interactions with performance. Stabell found that volume and breadth of information source utilization in decision making are positively related to integrative complexity.
Training procedures may have to focus on specific aspects of information
processing (e.g., information utilization) as an initial step toward the de-

velopment of cognitive complexity. !°

THE APPLICATION OF COGNITIVE COMPLEXITY
TO DIFFERENT ENVIRONMENTAL AND TASK REQUIREMENTS

Theory (e.g., Streufert and Streufert, 1978) suggests that cognitive complexity may or may not be appropriate to any particular task environment.
While some persons are able to adapt their degree of differentiation and
integration to task demands to obtain optimal outcomes, others may not
be as flexible. Application of a differentiative and integrative style to very
simple unidimensionally based task demands maybe as inappropriate as
the application of a unidimensional approach to some complex planning
problem that requires the application of strategy. Unfortunately, no research has addressed the underlying basis of an individual’s stylistic flexibility.
Theory and Research Relevant to Organizations
Complexity theory as applied to organizations focuses on two levels of
analysis —that is, the information processing of organizational personnel
and the information-processing characteristics of the organization itself.
'OCognitive complexity is most often viewed as a style—suggesting somepotential for training that would changestylistic thought processes. However, some authors(€.g., Streufert and
Streufert, 1978) have suggested that cognitive complexity may be viewed (partly or entirely)
as a preferenceor an ability. To the extent to which complexity is an ability, and to the extent
that this ability has physiological underpinnings (as we show in Chapter8, there certainly are
clear relationships between physiological responsivity and cognitive complexity), effective
training mayberestricted.
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Previous work (both theory and research) that addresses the second of these
levels is minimal. In Chapter 5, we consider this issue from a theoretical
perspective. However, someresearch on cognitive complexity andits effects
on functioning of personnel in organizations has been reported. Some of
these studies have investigated the performance of organizational personnel
in research settings that remained outside of the organization itself (e.g.,
via simulation techniques and related methodologies). In other cases, laboratory studies were designed with potential application to organizations in
mind. Some data was collected within organizational settings. The following pages summarize four of these research programs. Additional research
by the present authors is reported in Chapter 7.
Pioneering efforts involving simulation techniques that compared the
performance of persons(here, college students) who differed in cognitive
complexity were conducted by Michael Driver (1962). These studies employed Guetzkow’s (1959) internation simulation (INS) technique, a free
simulation (see Fromkin and Streufert, 1983) where decisions made by participants affect the complex and subsequent environmentthat participants
experience over time. Driver established that the decision-making andinteraction characteristics of cognitively complex (simulated) organizational
decision makers differed from decision making by less complex decision
makers. For example, more cognitively complex decision makers (assembled into structurally homogeneous groups) employed considerably more
strategy and engaged in moreextensive planning.
Streufert and associates (e.g., Pogash, Streufert, Denson, and Streufert,
1984; Streufert, Clardy, Driver, Karlins, Schroder, and Suedfeld, 1765;
Streufert, Kliger, Castore, and Driver, 1967) developed series of experimental and quasi-experimental simulations (again, see Fromkin and Streufert, 1983) in which participants believe that they affect future simulation
outcomes, although events are, in fact, experimentally controlled (permitting the application of independent variable manipulations over time).
In
an extensive research program, participants were drawn from student
populations, professional organizations, midcareer personnel of national
government departments, military organizations, and corporations. Participant
s
varied in job level from beginners to experienced executives. Decisionmaking groups were formed. Simulation content was, in somescenarios,
quite
similar to typical work environments of simulation participants.
In other
cases, the scenarios generated realistic work environmentsthat differed
from
those which participants had experienced in the past.
Data obtained by Streufert and associates clearly demonstrated
that cognitively complex executives are excellent planners, employ considerab
le
strategy and perform well at tasks where planning and strategy
has some
importance. Less complex executives did not perform as well.
Apparently
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the degree of familiarity with the simulated task environments had little
effect: in some cases the unfamiliar task environment was an even better
predictor of decision-making excellence. Wherever possible, Streufert obtained information about performance of executives whoparticipated in the
simulation in their normal work environment: those who employed more
strategy in the simulation (as measured by indices of differentiation and
integration) also were knownas better planners at their jobs and were considered superior performers at executive tasks (peer and supervisor ratings).
Schroder and associates (e.g., Schroder, 1982) have measured the performance of executives in leadership management simulations, in-basket
techniques, fact-finding exercises, and leaderless group exercises (with or
without assigned roles) to assess differences in performance levels that are
contributed by the executives’ level of cognitive complexity. The data clearly
indicated that the more cognitively complex executives exceeded their less
complex counterparts in analytic skills, in the capacity to make and carry
out plans and in someaspects of decision making.
A series of research efforts by Suedfeld and his associates (e.g., Levi and
Tetlock, 1980; Porter and Suedfeld, 1981; Suedfeld and Tetlock, 1977) have
investigated the effects of cognitive complexity on decisions and careers of
political leaders. Suedfeld’s efforts have been of considerable interest to
scientists from other disciplines and have generated similar research efforts,
for example, by political scientists (e.g., Raphael, 1982). The latter work
has supported Suedfeld’s findings.
Suedfeld and associates studied the public statements and writings of revolutionary leaders from George Washington to Che Guevara, the prothe
nouncements of Middle East leaders at the United Nations and
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comes, not that it always will. As stated, there certainly are situatio
ns where
a decision maker’s potentially high levels of cognitive complexity,
or an
organization’s conceptual differentiative and integrative structur
e, if inappropriately employed, might be harmful. Inappropriate applicat
ion of
differentiation or integration in organizational decision making
could occur, where a simple unidimensional information stimulus is optimal
ly dealt
with by a fixed established response.
In other words, performancein complex environments requires
more than
the capacity to differentiate and integrate. It is equally importa
nt to know
when that capacity should be used and when a simple, undifferentiated
(and
unintegrated) respondent decision would be more appropriate.
Unfortunately, as stated earlier, research data on that kind of choice
behavior are
not presently available.
Further, research is currently missing on the direct applicat
ion of complexity theory to organizations as information-processing
systems. This
book will set the theoretical stage for such research efforts.
Indeed, there
is much indirect evidence for the applicability of complexity
theory to (successful) organizational functioning. That evidence is discusse
d as our theory
is presented in Chapter 5.

The Place of Complexity

in Organizational Science

In the previous chapter, we reviewed previous theory and research on
complexity. We have shown that considerable theory as well as a large
amount of data on the cognitive complexity of individuals has been published. Somewhat less work has addressed the effect of individual or group
differences on managerial decision making and organizational outcomes.
Theory and data focusing directly on the complexity (e.g., differentiation
and integration) of organizations is entirely absent. This book provides the
theoretical framework for such an approach (Chapter 5). To develop that
framework, however,it is necessary to consider the possible impact of both
ideas and concepts of complexity theory on organizational science as it exists to date. In other words, we need to answer the questions we posed in
Chapter1:

1. Why has complexity theory not been applied to organizations?
2. Is the failure to apply the theory due to an absence of an adequate
language (terminology) that would aid scientists and observers in the
identification and communication of concepts inherent in the theory?
3. If such a language (terminology) does exist, is it applicable to organizational science?
4. If an applicable language (terminology)is available, do organizational
40
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scientists view relevant terms as unrelated to each other oras interrelated?

This chapter primarily deals with these questions, with a methodology
that was developed to answer them, and with conclusions that may be drawn
on the basis of the obtained answers. Generally speaking, the answers we
are seeking should provide us with useful information about the potential
value of complexity-based approachesto the extent organizationalliterature
and, to someextent, to organizations. Morespecifically, we wish to determine whether complexity theory can be interrelated with other scientific
approaches to organizations or whetherit must stand byitself. A possible
long-range benefit of interrelating specific theoretical or data-based approaches with a more encompassing complexity theory may be the opportunity to locate a considerable number of overtly divergent views of
managerial and organizational behavior within a single theoretic framework.
In this chapter, we are reporting on a quantitative treatment of the existing organizational and systems-theoretic literature that was developed, in
part, to answer the questions we haveraised.

CHOICE OF METHODOLOGY
Taxonomy

Swezey, Streufert, and Mietus (1983) developed a taxonomic technique
for classifying organizations and their behavior. The intent of that analysis
was different from previous classifications by other writers: We wished to
address functional organizational phenomena. Most previous organizational taxonomic studies have considered organizations either from a structural’ (i.e., bureaucratic, vertical, hierarchical, etc.) or from an output
(i.e., high technology, steel, aerospace, consumer goods, etc.) perspective.
Such approaches are not necessarily helpful in answering concerns about
the functioning of organizations. Our immediate purpose was to determine
how the functioning of organizations mightbe classified (based on previous
efforts in organizational and systems theoretic science). Our secondary purpose was to determine whether complexity-theory-based terminology (and
'The word structural is here employed in the sense prevalent in the organizational literature—that is, as, for example, derived from organizational sociology. Such an organizational
structure may or may not overlap widely with the organization’s information-processing structure in the use of the term by complexity theory (Chapter 2).
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complexity theory concepts) do or do not play a prominent role in organizational theory and research and, if they do play a major role, whether
these terms or concepts are meaningfully interrelated in that literature. Because we desired to have as wide a representation of the organizationalliterature as possible, we decided to apply our taxonomic technique to both
the management organizational psychology and to the systems theoreticliteratures.
Procedure

One reviewer of organizational classifications (Warriner, 1980) has suggested that organizational taxonomic efforts have been founded on three
perspectives. Warriner views these taxonomies as frequently based on so
called commonsense principles or on theoretically based perspectives. A
major problem with both of these approaches is that they are necessarily
bound by the theoretical or commonsense limitations (or biases) that are
introduced. In other words, suchclassifications are, at least in part, matters
of opinion.
A third classification technique (which is generally termed empirical) does
not suffer from bias problems to the same degree becauseit is based on
statistical treatment of a selected class of variables. Statistical taxonomic
techniques tend to be multivariate and typically involve cluster analysis,
factor analysis, or the numerical taxonomic techniques developed in the
field of biology by Sokal and Sneath (1963).
In considering the purposes of our taxonomic effort, we concluded that
a multidimensionalstatistical approach wasrequired. First, organizations are
themselves complex multidimensional entities. That complexity demands
an approach that is potentially capable of reflecting inherent multidimensionality. Second, a large number of potential variables could
possibly contribute to various taxonomic classes. In other words, a multidimensional technique that is able to reduce the number of taxonomic
categories appeared appropriate. Third, we felt that our selected technique
should be compatible with the systems theory perspective, one oftheliterature areas that was to be addressed.” Based on these considerations, we
selected a factor analytic methodology for our efforts. The specific methodology employed in this procedure has been described in considerable detail elsewhere (Swezey, Streufert, and Mietus, 1983; Swezey and Unger,
1982). Only an overview of the technique is provided here.
A group of over 1000 articles was selected from the literature of orga2It has been argued that multivariate approaches are themselves adapted from a general
systems perspective (Sells, 1964).
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RESULTS AND INTERPRETATION
Table 3.1 shows the selected six-factor solution and the terms loading
highly on each factor. The factors were namesas follows:

Factor 1—Miultidimensional Information Processing
The first, and most important, factor that emerged from the analysis is
concerned with terms-concepts from complexity theory. Variables that
loaded meaningfully on this factor appear to reflect the individual, group,
and/or organizational functions associated with acquiring, processing, and
disseminating information (including decision making) as components in a
complex, multidimensional environment. The implications of this factor
are discussed in detail later. The remaining factors are less relevant to
complexity-based approaches to organizations. Readers who desire more
detail and interpretations than can be found in the next paragraphs are
referred to Swezey, Streufert, and Mietus (1983) and to Swezey, Davis, Budhuin, Streufert, and Evans (1983).

Factor 2—Organizational Systems Dynamics
The second factor concerned the adaptation and flexibility of an organization, as well as how the organization utilizes its resources for planned
growth. The variables included in this factor are systems theory variables
that address such concepts as open versus closed systems, adaptation, and
growth.

Factor 3—Organizational Change Technology
In order to adapt, an organization must have the capability and resources
for change. The large amountof literature on organizational change and
developmentreflects the importanceof this attribute among organizational
theorists and researchers. The variables that loaded on Factor 3 focus on
techniques typically associated with the organizational development (OD)
and organizational effectiveness (OE) domains of interest, and reflect concern for growth and development in an individual’s interface with his or
her job and with the work process. This factor addresses human resource
technologies associated with enhancing individual perceptions regarding job
development and/or modification.
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Six-Factor Solution Variable Loading Matrix®
Loading/Variable.

Factor

Eigenvalue

Cumulative %
Factor Variance

I

.71
.69
.66
.65
.62
.58
.56
.55
.54

Input
Integration
Complexity
Output
Information
Differentiation
Sensing
Decision Making
Environment

5.193

22.88

II

.55
.54
.51
.49
.44
.47
.46
.42

Subsystem
Equilibrium
Open System
Direction
Growth
Adaptability
Closed System
Rigidity

3.867

39.91

Ill

.66
.53
.49
.47
.45
.42
.41

Change Agent
Feedback
Intervention
Job Enrichment/Enlargement
Organization
Process
Training

3.662

56.04

IV

.57
.52
.42
.48
.41
.57
.41

Influence
Power
Conflict
Hierarchy
Interaction
Authority
Role

3.503

71.48

.67
.61
.64
.55
.51
.45

Independence
Centralization
Size
Decentralization
Interdependence
Authority

3.366

86.31

.61
.56
.52
.52
.44

Goal Setting
Goals
Goal Succession
Goal Attainment
Goal Displacement

3.108

VI

“From Swezey, Streufert, and Mietus, 1983.
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Factor 4—Management Authority-Compliance Characteristics
The variables included in this factor are associated with the dimensions
of influence and power as componentsin the superior-subordinate organizational scheme where compliance is necessary. These variables address
attributes normally associated with management control. Power and related
characteristics, such as authority and influence, appear to be necessary
components of effective organizational systems. Use of power(andits associated components) may lead to noncompliance and/orto conflict within
an organization. Management then requires techniques to managethe conflict before it becomes deleterious.
Factor 5—Organizational Coordination and Control
The variables that loaded on this factor reflect the structural* characteristics of organizations, as well as concerns leading to organizational control.
Coordination and control, in conjunction with planning and motivating activities, are basic components of the managerial processes. The literature
reflected in Factor 5 deals with (1) effects of the environment, (2) organizational structure, and (3) interdependence on control processes at various
levels within an organization.
Factor 6—Goal Orientation

This factor reflects activities in which organizations and managers engage
to determine desired organizational outcomes. The variables included in
this factor focus on goal-oriented activites required to determinepriorities,
achieve objectives, and modify or replace objectives as a function of changing organizational requirements. Goals and goal orientations can be approached from several perspectives including long-range views, short-run
real-world approaches, and management by objectives (MBO) type approaches, among others.
If one considers the fields of organizational psychology and systemstheory as two intersecting domains, the obtained factors can be viewed as describing certain bounded areas within that intersection. Each of the six
factors appears to represent a moreor less° independent aspect of the organizational systems literatures. Of particular interest for present purposes

4Again, the word structure is here meant in the sociological, not necessarily in the
information-processing sense.
5Independenceis generated by varimax rotation of the data base, and consequently, cannot
necessarily be considered as an exclusively accurate representation.
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is the finding that the lead factor in our analysis concerns multidimensional
information-processing aspects—that is, the tenets of complexity theory.
We nowlookat the terms included in that factor in somewhatgreaterdetail.
Multidimensional Information Processing
The fact
1. that complexity theory terminology and/or concepts are evidently
widely used in the organizational and sytemstheoretic literatures (albeit generally without reference to that theory)
2. that complexity terms relevant to multidimensional information processing (integration, complexity, differentiation, sensing®), their antecedents (input, information, environment) and their sequels and
consequences (output, decision making) load on one commonfactor,
and
3. that this factor accounted for the largest single amou'’ of common
variance in the literature analysis, demonstrates the importance that
the commonimpact of complexity-oriented terms or concepts have on
scientists’ views of the organization.
With these findings, we have answeredall but one of the questions raised
earlier. We now return to that question: the concern with the previous lack
of application of complexity theory to organizational science.
If complexity theory is applied to organizational science, will it merely
represent yet another view of the organization, based on an already existing
terminology? Wedo not think so. Rather, it appears that the theory would
help to integrate a variety of approaches that have been employed by other
researchers. Some examples may be useful. Our examples are drawn from
the two most central concepts in complexity-based views of organizations:
differentiation and integration.
In Chapter 2, we defined differentiation (with reference to organizational
processes) as ‘‘the process of dividing conceptual space (or the degree to
which this division has been achieved) into two or more orthogonal or
oblique dimensions, systems, or subsystems—for example, the ordering and
processing of stimuli in relatively intransitive fashion.’’ The definition is
concerned with the componentsof organizational information processing.
Certainly, it may involve the numberand kinds of organizational units or
subunits that are involved in relating an organization’s inputto its output.
°Sensing is, as used in the organizational literature, quite similar to the terms perception
or, where applicable, perceptual complexity as used in the literature based on complexity theory.
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But, organizational differentiation can go beyond such a simple andprimarily ‘‘sociological’’ structuring. For that matter, quite similar information processing may well occur across unit boundaries. In contrast, quite
diverse information processing may be evident among the various managers
within an organizational subunit. Conceptions of the organization’s functioning, its typical information flow, its purposes, and its needs may certainly be differentiated apart from its formal structure.
The organizational and systems-theoretic literature reflects some of these
diverse forms of differentiation. Huse and Bowditch (1977), for example,
consider differentiation in organizationsas ‘‘the difference in cognitive and
emotional orientation among managers in different functioning departments.’’ These authors distinguished between formality of structure, interpersonal orientation, time orientation, and goal orientation as signs of
differentiation.
In contrast, Lawrence and Lorsch (1967b) take a view that is more bound
to the formal structure of an organization. In their opinion, differentiation
is seen as the segmentation of an organizational system into subsystems,
each of which tend to develop particular attributes in relation to requirements posed by the external environment. A similar view was presented by
Porter, Lawler, Hackman (1975). These authors suggested that because not
everyone in an organization does the same thing, the environment and goals
of an organization require that some degree of differentiation must necessarily take place. Porter et al. further suggested that differentiation within
an organization can be horizontal(e.g., division of labor) or vertical (e.g.,
hierarchical, having differing amounts of authority and power and decreasing amounts of responsibility from higher to lower positions).
Diverse concepts of differentiation in organizational functioning cease to
be incompatible when viewed on the basis of complexity-theory definitions
of that concept. But, a focus on differentiation per se is not enough. Important in conceptualizations of differentiated organizational functioning
is that each component performs a unique information-processing function,
similar in concept to various cognitive dimensions of an individual. However, an organization does not typically process incoming information(e.g.,
an order for a particular service) within a single subsystem (e.g., in the
billing department) to the exclusion of other important subsystems(e.g.,
the shipping department). In other words, some minimal degree of intraorganizational integration is needed for successful functioning in complexsituations.
Of course, the degree of both differentiation and integration evident in
organizational information processing would vary with
1. the complexity of an organization and of its task environment
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complexity-theory framework on the existing intercorrelated terminology.
Our conclusion must inevitably return us to the question that we have not
yet answered: Whyhasthere been no previous extensive application of complexity theory to organizational science? After all, the terminology relevant
to that theory is well known andfrequently employed. Moreover, the terms,
whenused in the literature, are used together. Certainly the understanding
that these terms refer to some commonorinterrelated phenomena must
exist among organizational researchers andtheorists.
An examination of titles of the published literature indicates that complexity terms (with the exception of antecedents such as environment and
outcomes such as decision making) are rarely used in book andarticle headings. The key concepts of complexity theory (i.e., differentiation and integration) are especially rarely found in these titles, yet they are quite
commonin the text of manuscripts. When they appear, they are used with
some frequency and they are used together. However, when used, they are
typically related to a variety of diverse theoretical orientations that remain
independent of each other and consider only parts of what we wouldcall
organizational information processing. One might say that the theoretical
integration of these concepts simply has not yet occurred.
A relevant and encompassing theory has not yet been proposed—or at
least has not yet been applied to the organizational context. In other words,
the time appearsripe for the presentation of an organizational complexity
theory. It is our task to generate at least part of the necessary theoretical
orientation (Chapter 5). Because complexity theory applied to organizations
is, at least in part, an extension and modification of complexity theory applied to individuals and to managers, weinitialy proceed witha presentation
of cognitive complexity theory as it applies to individuals (Chapter 4). Following that presentation, we focus our theory on thestructure of information processing in organizations.

Complexity Theory: The Cognitive
Structure of Individuals

in the Organization

In the preceding three chapters, we introduced and reviewed a complexityoriented approach to managers and organizations. We have placed that
approach within the context of organizational science. It is now time to
present complexity theory in its current form. We discuss our theoretical
views on varioustopics at somelength, typically followed by short summary
propositions (printed in italics). Each proposition is numbered by chapter
and sequence. For example, the first proposition in this chapter will be numbered 4-1; a third proposition in Chapter 5 would be designated 5-3. We
may introduce the various propositions as ‘‘hypotheses,’’ ‘“‘postulates,’’
‘‘statements,’’ ‘‘suggestions,’’ and so forth. The use of these various terms
has no implication about the importance or expected validity of the propositions. Rather, different words are chosen to avoid repetition.
Nonetheless, we do not want to deny that there are degrees of established
validity for the status of our various propositions. Many of them have been
subjected to extensive testing in our ownresearch efforts and/or the efforts
of other scientists. Others, especially those concerned with training and with
organizational functioning, have been less extensively tested. Yet others are
based only on observation. Chapter 7 presents relevant data we have col-

lected. In each case, reported research results will reference the proposition
that is the basis of the data collection effort. Chapter 9, the final chapter
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of the book, considers the degree of support for various groups of propOsitions, as well as applications that can be justified at the present time.
Nonetheless, the reader will recognize that a numberof hypotheses have
not yet been tested or tested extensively. We hope that readers in search of
research projects will find a fertile field among the propositions that
are
yet in need of research support. The majority of that work has investigated
theoretical predictions in perceptual contexts. Complexity theory as applied
to individual perception has been extensively reviewed elsewhere (e.g.,
Streufert and Streufert, 1978, and, to a lesser extent, in Chapter 2 of this
book). To avoid unnecessary duplication, this chapter doesnotdiscuss perceptual matters extensively.
We do, however, devote considerable space to a discussion of complexitytheory-based predictions for individual executive functioning, especially in
complex decision-making situations, because only a few complexity researchers have focused onthis topic (see Streufert, 1978). Because decision
making in complex organizational settings is vital to appropriate organizational functioning, we believe that the study of executive complexity in
individuals is particularly important.
In the next chapter (Chapter 5), we discuss the direct application of complexity theory to organizations. The concern with cognitive complexity of
individual members of organizations provides a useful foundation for the
later discussion of complexity theory as applied to organizational systems.
Peters and Waterman (1982) have suggested that the old organizational
theories have been attractive because of their straightforward approaches,
lacking in paradox. They add: ‘‘The world is notlike that.” Indeed, they
are correct. Scientists are often biased toward simplification and regress
(even if it might take a touch of distortion). Theoretical predictions that
are multivariate and/or curvilinear are often viewed as suspect. Interactive
variables have been frequently controlled and their effects ignored in the
name of eliminating confounds. True, organizational scientists have been
somewhatless guilty of streamlining their science than their more behavloristically experimentally oriented colleagues. The emergence of contingency theories that demand multiple predictions reflects the willingness of
some organizational researchers and theorists to accept more than single
variables as causal of organizational phenomena. Nonetheless, degrees of
simplification have reigned and have hindered some organizational insights
as well.
To develop an organizational theory that is not guilty of oversimplification, we should again begin with people. Asstatedearlier, organizations
are people and their plans, interactions, responses, communications, and
products. In turn, organizations function best when they can be understood
by their people—that is, when there is some degree of match between the
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cognitive information-processing characteristics of the individuals who control an organization andthe characteristics of an organizational structure.
While we are not necessarily arguing for a system theoretic approach(e.g.,
Miller, 1978), we are suggesting that people have certain abilities, limitations, and styles of information processing. A person whosestyle does not
match the culture or management style of an organization is likely not a
good match for that organization. Unless such a personis capable of changing the organiztion, his or her contrasting style will probably result in rejection by the organization. On the other hand, where the abilities,
limitations, and styles of an individual match an organization’s characteristics and needs, the liaison between person and organization will more likely
be happy and productive.
A match of organizational structure and/or information flow with individual information-processing characteristics is particulary important as
a manager reaches greater and more encompassinglevels of responsibility.
Where disparity exists between the two, the manageris probably less effective. Peters and Waterman havediscussed the missing perspective of many
managers. Others have called for an understanding of the gestalt of an organization. Managers who emphasize only one component within the organizational structure and fail to understand or recognize the importance
of the interplay of organizational components (e.g., managers concerned
only with net profit) are likely to mismanage rather than to manage. They
are conceptually similar to an army general who knowseverydetail of helicopter design butlittle if anything, about infantry warfare. In peacetime,
such a general may perform adequately; however, in wartime his or her
ignorance mightspell disaster. Fortunately, generals tend to get a wide range
of experience as they advance through the ranks. Unfortunately, not all
managers of private sector organizations do.
In this book, we donotdiscussspecific kinds of knowledge aboutvarious
parts of organizations. Understanding of these functions reflects knowledge
of organizational content. We do, however, assume that most managers

either have such specific knowledge or can acquire it via training and/or
experience. After all, career managers, vice-presidents, and CEOs maywell
work for a detergent manufacturer yesteryear, a computer companytoday,
and a service organization in the future. Specific new content knowledge
needs to be acquired with each such change. In this book weare not concerned with content: we are focusing on structure. In this chapter, the emphasis is on the information-processing structure of individuals. We are
concerned with the differentiative and integrative processes that managers
employ to deal (1) with interrelationships among organizational components and their needs and (2) with flow of information through the organization.
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Wedo recognize that a sufficient understanding of content, including the
capabilities, limitations, and specific functions of organizational components (and people) is necessary for competent managerial performance. Yet,
we will leave concerns with the adequacy of content performance and with
the training and acquisition of content knowledge to other theoretical and
research orientations. It is our view that most cases of mismanagementare
not due to insufficient knowledge and experience with organizational content. Rather, we believe that the majority of mismanaged organizations
suffer from an inadequate understanding and/orutilization of the differentiated and integrated organizational system by its managers or that they
suffer from the fact that the organization is itself either insufficiently or
excessively differentiated and integrated for a given task.

COMPLEXITY THEORY APPLIED
TO THE INDIVIDUAL
Early complexity theorists, such as Harvey, Hunt, and Schroder(1961);
Schroder, Driver, and Streufert (1967) distinguished between structure and
content in information processing. Atfirst, that distinction was not sufficiently focused (as in Harveyet al., 1961) and certain content characteristics
tended to infiltrate structural definitions. Within a short time, however, the
distinction between the two approacheswasclarified, both in differentiative
(e.g., Bieri, 1966, 1968) and in differentiative-integrative approachesto the
definition of cognitive structure.
Most theory within the behavioral sciences has been content rather than
structure oriented. The frequent focus on content has been for good reason.
It is of great importance to understand what people think. It is equally
important to recognize what they do and do not understand. It is, for instance, of considerable value to be able to estimate the extent to which an
individualis likely to make correct decisions in a specific situation. Knowledge of content can indeed be of considerable importance, as long as behavior is or must be determined by a single information input and as long
as it is irrelevent to other information, strategies, plans, or goals. Clearly,
that is not always (or, for that matter, often) the case. As a good example,
consider the attempt to use attitudes to predict a variety of behavior. As
Fishbein and associates (e.g., Fishbein, 1963, 1967a, 1967b; Fishbein and
Ajzen, 1972) have shown, it requires at least two dimensions of cognition
(e.g., attitudes and intent) to approach a meaningful prediction of behavioral outcomes.
Withthe identification of two dimensions we have already moved toward
a structural approach to cognition and information processing. For ex-
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ample, where the two dimensions are employed separately, resulting in two
diverse and independent ways of viewing information, events, et cetera, a
differentiative approach to structural information processing is evident (see
Bieri, 1966, 1968). Where an outcome—whether a perception, cognition,
or an overt behavior—is variably dependent on the placementof a stimulus
on more than one dimension(i.e., where the dimensionsinteract to produce
the outcome), we need to focus on a theoretical orientation that includes
both differentiation and integration as cognitive processes. Such a view was
presented in some detail by Streufert and Streufert (1978). With considerable data supporting that theory, it can be considered generally valid in, at
least, its basic propositions. The remainder of this theory chapter closely
follows the views of Streufert and Streufert but will provide some extensions of that theory.
In contrast to pure theories of personality structure (e.g., Bieri, 1966;
Harveyet al., 1961) Streufert and Streufert describe their approach as well
as the theory presented by Schroder et al. (1967) as an interactive complexity theory. It is interactive becauseit considers both the effects of cognitive style and the effects of the environment on the application of that
style. As suggested earlier, the approach is structural. By itself, it is not
concerned with the content of thought or behavior patterns, including questions about the correctness or appropriateness of cognitions or behaviors.
This limitation needs to be recognized: Where behavior is measured (or
predicted) on tasks where an individual is inexperienced, or where response
correctness is based on a single dimension, the content of that dimension
must be of primary concern. However, where environment and behavioral
outcomesare interactive, where multiple behaviors may be variably appropriate, where uncertainty continues across time and where personnel are
relatively well trained and/or experienced, structural approaches become
increasingly important. In other words, there are many situations where
content should not be, and cannot be, ignored. The reader might wish to
consider when and where contentbestfits into the structural theory we are
presenting in this chapter and in Chapter5.

SOURCES OF COMPLEXITY
Physiological Differences
More and more evidence about physiological differences among persons
who are described as cognitively complex and persons whoare not has accumulated. We can only speculate whether these differences involve some
aspect of a genetic predisposition for specific individuals or whether phys-
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iological changes follow behaviorally acquired styles. Work by Driver and
associates and more-recent data collected by Streufert and associates (e.g.,
Streufert, Streufert, and Denson, 1983) demonstrating significant differences in cardiovascular functioning of individuals varying in cognitive complexity could be explained as secondaryeffects of a learned style, similar
to the changes that appear to be generated by componentsof Type A behavior (see Dembroski, MacDougall, Williams, Haney, and Blumenthal,
1985).
However, EEG patterns appearto differ in cognitively complex versus
less complex personsas well. Unfortunately, we know toolittle at this point
to determine whether such patterns are genetically determined or can be
explained as a function of experience and learning. Clearly, learning and
experience play a significant role in the development of individual (cognitive) complexity. Whether or not a physiological basis exists which allows
some persons to acquire complexity but hinders others hasyet to beclarified.
Training

Let us, for the purposes of this discussion, assumethat there are noinnate differences with which we need be concerned—or, if there are such
differences, that we are only concerned with persons who do havethe capacity to develop a cognitively complex style. Howare differentiative and
integrative styles developed? What kind of potential experiences are required? How can—and should—training to increase complexity in an adult
proceed?
To date there is relatively little knowledge about the development of complexity. Most conclusions have been based on observation rather than on
controlled experimentation. It appears that cognitive complexity in parental
behavior and communication can be helpful in generating differentiative
and integrative cognitions in their children. Where parents are willing to
expose a child to various ways of looking at a problem, rudimentary differentiation may emerge. Encouraginga child to take another person’s point
of view mayalso be helpful. Suggesting to a child that he or she should try
to imagine why another person might think the way he/she does, and what
led him or her to a particular thought process maybeuseful.
Similarly, one may train the capacity to differentiate and integrate by
asking questions about goals andstrategies (i.e., How do weachieve a desired end? What meanscan be used? Can we use more than one? What are
the joint and long-term effects of the means weconsider using, etc.). Of
particular importance maybetraining in the suspension of (unidimensional)
moral or other good-bad-oriented thought processes (temporarily) to per-
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mit the developmentof other dimensions. In the process of integration, the
moral-attitudinal dimension may then be reconsidered andplay its appropriate part in the development of judgments and plans for subsequent behavior.
Training a child to a low or a highlevel of cognitive complexity is often
unintentional. As Streufert and Streufert (1978) have reported, different
subpopulations tend to have diverse levels (frequencies) of cognitive complexity, determined, in good part, by specific kinds and levels of exposure
in childhood and adolescence. An overprotected child, even if he or sheis
the offspring of cognitively complex parents, may demonstrate lesser complexity. Similarly, a child that is exposed early to the overwhelming overload
of ghetto life may develop more unidimensional approaches to the world.
The greatest frequency of complex thought processes that we have found
among teens appearto exist in middle-class neighborhoods where both parents work, yet where love and protection of the child exist. Under these
conditions the child is on his/her own part of the time, and is able to explore, to try different experiences, and to deal with different views. Yet,
the child is not overwhelmed by these experiences. Novel waysof thinking
can be absorbedin the absence of stimulus overload. The result can be the
acceptance of a view that alternate ways of thinking maybelegitimate and
potentially useful (differentiation) and that they may be employed, together
with others, in interpreting and acting upon the world (integration). To
summarize, the following hypothesis is offered:
4.1. Given that a physiological potential exists, complexity can develop in
a person if he/she is frequently presented with clear and directed evidence
about the existence of multiple dimensions, assumingthat the person is not
generally overloaded or underloaded by events in the environment.
Training across Domains
Of course, levels of cognitive complexity within a person may be quite
specific to particular cognitive domains. Scott and his associates (Scott,
1969, 1974; Scott, Osgood, and Peterson, 1979) have presented extensive
discussions of these cognitive domains (see also Chapter 2). Clearly, complexity within any domain is likely to develop only where experience or
communication has generated multidimensional differentiative or integrative thought processes. Other cognitive areas may remain relatively untouched. Initial probing into these latter domains may generatestrictly
unidimensional responses. For example, where executive X might be willing
to consider alternate interpersonalliaisons amonghis or her close associates
to resolve some organizational problem, he or she may notbesoflexible
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in tolerating changes in personal relationships. Multidimensional thought
processes may well exist within the work domain that would not even be
considered within the personal-social realm.
In earlier work, Driver and Streufert (1969) argued that at least four overall cognitive areas (represented by a 2 x 2 matrix, in Figure 4.1) should be
considered in assessing a person’s cognitive complexity. These authors distinguished between social-nonsocial complexity and perceptual-executive
complexity. Other early work in complexity theory (especially by Bieri and
associates) tended to focus specifically on differentiation in the perceptualsocial cell of this matrix. Later efforts, for example by Streufert and associates (Streufert, 1970, 1978, Streufert and Fromkin, 1972, Streufert and
Streufert, 1978), by Driver and his coworkers (Driver and Mock, 1974), and
by Schroder (Schroder, 1971) have expanded the application of the theoretical structure to the othercells as well. A later section of this chapteris,
for example, concerned specifically with executive (both social and nonsocial) complexity.
Without question, the division of cognitive functions into the fourcells
seen in Figure 4.1 is overly restrictive. Undoubtedly, many more domains
exist. Cognitive interrelationships among domains may or may notexist.
Some domainsare likely further removed (and consequently less accessible)
from each other than others. One might, for example, argue that training
for complexity in a domain that can be classified within the perceptualsocial cell of the matrix should be easier, if some other domain within the
perceptual-social cell already contains cognitively complex cognitions; that
transfer of complexity to, for example, a domain in the perceptual-
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FIGURE4.1.
Example of four cognitive areas containing domains of cognitive complexity. Many additional domains mayexist in an individual’s cognitive structure.
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nonsocial cell of the matrix would be moredifficult, and that transfer to a
domain within the executive-nonsocial cell could be even more problematic
and time consuming. For example, a person who hasachieved the ability
to differentiate and integrate information about the political views of various candidates (the political domain within the perceptual-social matrix
cell) is likely more easily trained to understand potentially differentiated
and integrated views of executives than to make differentiated and integrated decisions about the distribution of goods andservices to a specific
population (i.e., the nonsocial-executive cell).
With our discussion of domains wearrive at the issue of intentionaltraining within and across domain boundaries. In manycases such training may
be useful. Before considering training and training methods, however, we
need to raise the question whether some complexity does already exist within
the cognitive domain on whichthe training will focus. We would argue that:
4.2 Training for complexity in a previously noncomplex cognitive domain
is more difficult to accomplish when no previous complexity exists in any
cognitive domain.
Wheretraining across domains is needed and where previous complexity
does exist in one or more other cognitive domains, training will be more
effective if similar aspects of the two domains are emphasized during the
training procedure. For example, if a person’s perception of the behavior
of various political figures is essentially multidimensional, then using that
domain as an example for explaining multidimensionality in actions by executives would likely be facilitative:
4.3. Training for increased complexity within a cognitive domain where
complexity currently does not exist should emphasize components from a
related domain where complexity does exist.
Unfortunately, westill knowrelatively little about the speed and effectiveness of complexity training across domains. Research in this andin related
areas is in progress. If we desire to improve executive performance, we need
to be concerned with some secondary effects of training for greater cognitive complexity, in particular physiological and health effects (see Streufert, 1983b). We discuss problems of that nature in Chapter8.
Discovery of Dimensions
Up to this point, we have considered the effects of external influences
on the development of cognitive complexity. Certainly, at least a portion
of the initial impetus for multidimensionality is learned from other persons,
either directly or indirectly. Where, for example, a person discovers that
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people from another country or culture use different basic (e.g., moral)
dimensions than do people from the observer’s own country or culture,
rudimentary differentiation can occur(i.e., the realization that several potentially legitimate ways of thinking about some issue exist). Often, of
course, the observer will simply reject the alternate perspective as wrong,
thereby maintaining a unidimensional point of view.
Once some multidimensionality exists (i.e., the acceptance that there are
various ways to look at things), a person may become more open to alternate conceptualizations. Such openness requires, among other things, a degree of flexibility. With more extensive experience, flexible complexity
(described subsequently) may emerge—thatis, an approach to multidimensional information processing where external cues are no longer needed to
generate additional ways of viewing issues, concepts, and their interrelationships.
We may nowproposethat:
4.4 Development of cognitive complexity in domains were complexity does
not presently exist can be aided by discovery of multidimensionality in the
environment, as long as (1) the person involved is open to the potential
existence of additional dimensions, and (2) sufficient flexibility to permit
reorganization of relevant cognitive concepts is present.
HIERARCHICAL VERSUS FLEXIBLE COMPLEXITY
The concept of flexibility is of considerable importance in interactive
complexity theory. Training in complexity may lead either to hierarchical
or flexible organizations of a person’s cognitive system. Where training procedures emphasize dimensions and their relationships but communicate
these relationships as invariant, or where entire systems of relationships are
transferred to the trainee as onesingle andfixed set (particularly if variants
of the systemsare rejected) hierarchical complexity will likely develop within
that particular domain.
In contrast, training for flexible complexity would not emphasize system
characteristics so much as the building of insights about dimensional relationships. Rather than training emphasis on a specific relationship, a
trainee may be encouraged to recognize apparently obvious multidimensional patterns, but he or she might also be encouraged to explore whether
other interrelationships might (potentially) exist as well. In other words,
training for flexible complexity would emphasize the exploration rather than
the memorization of conceptualrelationships. With these thoughts in mind,
we offer the following postulates:
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4.5 Both the number of dimensional concepts (differentiation) and their
relationships (integration) can be either fixed and hierachically organized,
or can be flexible and open to modification with additional informational
input.
4.6 Hierarchical complexity is emphasized and likely generated when an
entire system of dimensions andrelationships is presented to an individual
at one time, and/or when the system is presented as invariable.
4.7 Flexible complexity is emphasized andlikely generated by encouraging
an exploration of the components and relationships existing within a system, by permitting developmental explorations, and by de-emphasizing
memorization for the system.
Clearly there are advantages both to flexible and to hierarchically complex
cognitive systems within specific domains. Novelty, change, and input that
includes unexpected components are most compatible with flexible complexity. Fixed input with given meanings that can be quantified in advance
are best accommodated by hierarchically complex styles.
Up to a certain level of complexity, the hierarchical system may be compatible with sophisticated (e.g., artificial-intelligence based) computersystems. At the present state of the art, however, computer-based systems and/
or programsthat deal with input akin to flexible complexity do not exist.

DEGREES OF COMPLEXITY
Aschildren first learn to understand their world, they tend to employ an
exclusion-inclusion principle. Things of one kind are lumpedinto a single
category, and everything that does not belong is lumped into a second. For
some adults, this phenomenon continuesto be a typical mode of thought,
even though different inclusion-exclusion principles maybe relevant to diverse stimulus groupings. For example, all people of a certain characteristic
(some group, nation, color, religion, or whatever) may be viewed as good
guys and everyone who doesnot belong to that group is automatically suspect. In effect, the person has lumpedpeople into an in-group and an outgroup. Prejudiced attitudes, whether toward people or toward innovative
ideas, can with some frequency be expected from persons whose cognitive
processes are basically exclusion-inclusion oriented.
With movement toward greater perpetual complexity, discrimination
(sometimes described as shades of gray) between the included and the completely excluded stimuli is established. A person may, for instance, deter-
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mine that a few others who were previously considered as membersof the
out-group have certain acceptable features while still others who may have
previously been favorably considered are now not totally acceptable. The
former may now be viewedas exceptionsto the rule (but some of mybest
friends are) while persons included in the latter category may belong to a
similar—butstill not quite the right group, nation, religion, et cetera.
In any case, no matter how many shades of gray are established, the
resulting cognitive conceptualizationis still unidimensional—thatis, therelevant stimuli (e.g., persons in this example) are still categorized within a
single specific cognitive delineation.’ Such shadesof gray existing on a single cognitive dimension are termed dimensional discrimination by complexity theorists and may, of course, occur in varying degrees.
At this point, it may be worthwhile to temporarily change our focus to
discuss acommonmisconception. The readerwill probably have concluded,
at this point, that he or she is not cognitively unidimensional. That may or
may not be true. Let us consider an example. Imagine a football player.
Clearly we may wish to invoke a number of dimensions to describe the
player’s characteristics. For ease of communication, let us use dimensions
from the semantic differential (Osgood, Suci, and Tannenbaum, 1957). A
football player might be good or bad. He might be weak or strong. He
might be active or passive. He might be fast or slow, and so forth. All
suggest different dimensions, and we might score a football player on any
or all of these dimensions. If we do, can we conclude that we haveatleast
a four-dimensional view of football players? Not quite yet. To test whether
we do, let us try the following: imagine a good, weak, passive, slow football
player. If we conclude that this is an impossible combination, our views of
football players may not be as multidimensional as we thought. If, in fact,
good also by necessity means strong, active and fast—that is, if the other
dimensions we have employedare highly correlated with the evaluative dimension and its good description, then we have used a number of verbal
descriptions, all of which collapse into the same unidimensional conceptualization.
Wehaveintentionally chosen the example of a football player. Football
as a spectator sport is enjoyed by many people, but few of us are multidimensional about football. Coaches must be. Some sports commentators
are. Spectators need not be, particularly if their favorite team winsa lot.
However, even if an individual does not employ multidimensionalstyles as
far as football is concerned, he or she may well be multidimensional in other
domains.
INote that we continue to discuss unidimensionality in a specific domain to which the
stimulus input is relevant. Multidimensionality may or may not exist in other domains.
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nancially rewarded, must deal with a situation at homethat is punishing.
Because George is unable to deal with punishment effectively, a good
(integrated) reason for his not at all inconsistent behavior does exist. His
behavioris controlled by a less obvious but superordinate personality characteristic. The application of that superordinate explanation reflects an integrative process.
Integration, where diverse dimensions that may, on the surface, have appeared to be inconsistent are related in terms of one superordinate concept,
is termed low-level integration. The word /ow is appropriate because only
One integrative level exists to interconnect and govern diverse dimensions.
In contrast, it is possible to employ several low-level integrations, each of
them based on two or more(possibly partly overlapping) dimensions. These
sets of low-level integrations, in turn, may be related to each other in terms
of higher integrative levels.
Thus far, our examples haveall been derived from social-perceptual domains. Because we do not wantto create the impression that complexity is
related only to perceptual-social domains, let us consider another kind of
example, taken from a nonsocial-decision-making domain.
Consider a decision maker who works for the XYZ Corporation, which
has a major competitor, the ABQ Corporation. Both manufacture a product of about equal quality at about the same price. Their respective market
shares are roughly 60% for XYZ and 38% for ABQ (with 2% distributed
among other small and weak companies). Assume that our executive decision makerreceived information that the Vice President for Sales at ABQ
appears to be in trouble with their CEO. Other information arrives that
ABQ has just dropped the price of their product by 20%. Our executive
must make a recommendation on how XYZ should respond.
Several options are available. XYZ could hold its original price and wait
until ABQ stops the price war. Another option is to reduce the price by
20% as well. A third might be for XYZ to drop the price by only 10% and
advertise the high quality and longevity of the XYZ product. Naturally,
other optionsexist as well. A less cognitively complex (e.g., unidimensional)
decision maker mightinitiate a search for the correct option (possibly on
the basis of a computer model). And a differentiator may consider alternative interpretations of ABQ’s action and capacity and would select a
course of action dictated by either one of these alternatives. However, an
integrator would probably consider(if sufficient time is available) various
alternative reasons for ABQ’s action. An interpretation of these reasons
would be followed by a strategic response that maximizes responsiveness
to an overall view of the reasons for the opponent’s actions—that is, one
that will be strategically best in terms of a numberof possibilities. A high-
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compete with quite another product which is made by both companies
(where no market sharesare actually lost in the long run), in orderto entice
ABQ to concentrate on manufacturing and marketing that product and,
otherwise, restrict its production to the D line. The important decision-making process in this example integrates diverse purposes and relevantstrategies in terms of an overall goal. Note, that this higher-level integration is
not boundby the involved content, nor is it bound byspecific (unidimensional) value systems (such as, for example, morality). Unidimensional concepts are not necessarily rejected in such complex integrations; rather they
are used as part of an overall structure in which they may play somestrategic role. The extent of their influence (of lack thereof) depends on the
interrelationships among the involved dimensions.
High-level integrators are often admired for their leadership in strategy
development. A numberofresearchers andtheorists in organizational psychology have described such individuals in terms that are closely related to
integrative complexity. For example, Mintzberg (1976) talks about cognitive
processes in managers who draw out the vaguest information and use the
least articulated of mental processes that are more relational and holistic
than ordered and sequential, more intuitive than intellectual. Peters and
Watermanalso talk about intuitive reasoning. Simon (1979) describes the
true professional manageras having a rich vocabulary of patterns. Barnard
(1968) probably comesclosest to our terminologyin his description of “‘few
men of executive genius’’ who, he states, are ‘‘comprehensively sensitive
and well integrated.”’
Up to this point, we have viewed our cognitively complex executive decision maker as a flexible thinker making decisions on the run, decisions
that are based on (and revised because of) up-to-date information. If such
a person makesa decision today, it might be somewhat(but notlikely entirely) revised tomorrow,” because new information inputs have arrived and
are available for modified integrated strategies and goals. Changesin decision strategies are, however, typically partial and different from changes
in decisions made by less-complex individuals who are morelikely either to
stick to their initial decision or to flip-flop from one kind of decision to
another.
Clearly, the high-level integrator we have describedis flexible. As stated
earlier, however, flexibility does not apply to all integrators. Some persons
process multidimensional concepts in a fixed hierarchical fashion. Let us
2Of course, in many situations a decision, once made, or an action, onceit is taken, is no
longer subject to revision. Where such situations exist, the highly integrated decision maker
would likely use novel information to employ supplementarystrategies to optimize the earlier
(final) decision.
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take another look at the differences between flexible and hierarchical integrators. Hierarchical integrators place information input on a number of
dimensions (differentiation) and relate these dimensions into overall conceptual integrations. However, placement of any single stimulus on a given
dimension is constant each time the stimulus occurs. That is, the placement
will have precisely the same dimensional meaning as it did on previous occasions. The same holdsfor relationships among dimensions(i.e., integration). Each time specific dimensions are involved, they will be related to
each other in precisely the same way. At some point, that decision maker
has probably learned the specific meaningsof stimuli and how the responses
to these stimuli are used in determining a perceptual or decision-based outcome. As a result, hierarchical integration is inflexible: The hierarchical
integrator cannot adapt to changesin the meaning of either stimuli or dimensions unless the changesare specifically cued.
Nonetheless, such a person—even though heor she may be quite uncomfortable about it—can learn to process information in new ways, if some
aspect of the situation has drastically changed. Such a shift in information
processing would likely result in major rearrangements of the components
of the person’s cognitive conceptual organization of dimensions and stimulus locations on dimensions. These adjustments will be required (just as
they would be in a fixed mathematical system) to bring relationships back
into equilibrium.
Considerably fewer changesin the samesituation would probably berequired for flexible integrators because part of the adjustment may be made
by such persons via partial reconceptualizations of cognitive dimensions
and their relationships. In contrast, hierarchical integrators are muchless
able to reconceptualize structural components. They may well represent the
executives whom Simon (1979) had in mind when hediscussed chess masters
with highly developed long-term memories that are remembered as subconscious patterns—thatis, old friends from previous experience. To the degee
to which the friendship of these patterns is unchanging, such an individual
may be able to deal with complex and challenging environments, only as
long as they are familiar. Any major modification of the challenging environment, however, would likely result in either distortion or inability to
perform.
As long as the world in which a hierarchical integrator operates is constant, however, he or sheis likely to be just as (or even more) effective as
the flexible integrator. We would proposethat:
4.8 Early experience typically involves cognitive conceptualizations that
employ inclusion-exclusion principles.
4.9

Subsequent experience and/or training can lead to the development
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of unidimensional conceptualizations that include discrimination. These
conceptualizations are typically fixed with regard to specific sets of stimuli.
4.10 Experience with alternate conceptualizations ofstimulus sets may lead
to development of alternate dimensions ofjudgment(differentiation), which
may be employed independently, cued by specific stimulus or cognitive conditions.
4.11 Excessive use of dimensionality (excessive differentiation) may generate confusion concerning which dimensions to apply to specific stimuli
or cognitive events and may prevent development toward integration.
4.12 Experience or training with possible relationships among differentiated conceptualizations of stimuli may lead to low levels of integration
where diverse cognitions are related and combinedinto an overall view (e.g.,
a strategy).
4.13 Experience or training with interrelationships among various integrated conceptualizations or strategies may lead to higherlevels of integration where several (low-level) integrated conceptualizations are combined
into metaconcepts, long-term goals, and so forth.
4.14 Where differentiation and integration are hierarchical (organized
without flexibility in response to subsequent information, see 4-5, 4-6, and
4-7), a person will function appropriately only in a steady-state environment.

Just as an excessive differentiator is potentially unable to settle on an
appropriate dimension to be employed in response to somespecific set of
stimuli, there are also some integrators who are unable to ‘‘close’’ even on
a temporary conceptualization to use as the basis for an action. The higher
the level of integration and the moreflexible the integrative style, the more
likely an inability to close for decision making may emerge.
This is not to say that there is necessarily a strong association between
high-level flexible integration and problems with closure. Many successful
decision makers in organizations are quite able to close and act—only to
reconsider (and, if necessary, adjust) the decision at a later time.? An observed association of inability to close with higher levels of flexible integration is, in part, due to measurementerror: The moreinterpretation and
decision options and the morerelationships among optionsexist, the more
’Note that the tendency to reconsider decisions may be made for present adjustments or
for future reference, and may be made without commitmentto reconsideration, particularly

where a decision maker must appeardecisive to others, or where changes—once a commitment
to a particular decision has been made—arenot feasible.
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difficult it will be for the continually open person to make a temporary
decision—thatis, the more likely the resulting vacillations will be observed.
In other words, any (low order) correlation between cognitive complexity
and inability to close is probably due to the fact that vacillations cannot
occur as easily in individuals who cannot differentiate or integrate because
incoming stimuli tend to be associated with fixed responses. In other words,
4.15 Decision makers who employ high levels of integration are likely to
be effective only if they are able to close on decisions when required, despite
remaining uncertainty. Effective integrators are likely to reopen their cognitive considerations after a decision has been made (where a previous decision may yet be modified) and can (where useful) make adjustments or
other modifications to the previous decision.
The likely developmental sequence for degrees of cognitive complexity is
presented in Figure 4.2. The figure considers two cognitive characteristics:
flexibility and complexity. While it is true that an increase in cognitive complexity is often associated with an increase in flexibility, many exceptions
to that rule do exist. Where it occurs, simultaneous growth of complexity
and flexibility is often associated with experiential learning across considerable time. In contrast, growth in cognitive complexity without growth in

I
©
I

HIGH LEVEL
HIERARCHICAL
INTEGRATION

HIGH LEVEL
FLEXIBLE
INTEGRATION

>

E

5

LOW LEVEL

J
a
=

HIERARCHICAL
INTEGRATION
AN.
|

oO

wa!

=

LOW LEVEL
~~.

TRAINING)|

E
=

FLEXIBLE
INTEGRATION
A

~ . DIFFERENTIATION

|

S
S

_o7

_o7

INEFFECTIVE HIGH
LEVEL INTEGRATION
—_INABILITY TO CLOSE
-

~

I

l

|

!

!
EXCESSIVE
DIFFERENTIATION

OF DIMENSIONS

UNIDIMENSIONAL
FUNCTIONING

DISCRIMINATION,
SHADES OF GRAY

>
©

UNIDIMENSIONAL
FUNCTIONING

EXCLUSION/INCLUSION

VERY INFLEXIBLE

VERY FLEXIBLE

FLEXIBILITY
FIGURE4.2.
Development of cognitive complexity in individuals from less to more cognitively complex functioning.

Why Would Anyone Want to Be Cognitively Complex?

71

flexibility, attaining a hierarchical and fixed approach toward differentiative and integrative processes, is often generated by specific training procedures that includelittle trial and error experience. For example, training
for hierarchical forms of cognitive complexity may provide precise instructions on how to view andinterrelate concepts.
Figure 4.2 provides solid arrows where growth is more likely to occur
and broken arrowswhere growthis possible but not likely. ‘‘Via training”’
describes the connection between unidimensional functioning and low-level
hierarchical integration. The inclusion of that term does not imply that
growth along other arrows cannotbe based ontraining procedures. Rather,
it is suggested that growth from unidimensional functioning toward low
levels of hierarchical integration will only be achieved via training procedures.

WHY WOULD ANYBODY WANT TO BE
COGNITIVELY COMPLEX?
Some complexity researchers and theorists have made it sound very desirable to be classified as a differentiator and integrator. Others have expressed doubt about the generality of assumptions that the capacity to
behave in a cognitively complex fashion (and particularly the tendency to
consistently behave in such a fashion)is of valuein all situations andatall
times. To consider the appropriateness of cognitively complex functioning,
we should ask what, in fact, is achieved by cognitively complex performance.
Unquestionably, the capacity to differentiate and integrate allows anorganizational decision maker the option to consider a wider variety of implications of environmental events, to develop more complex performance
strategies, and to develop more inclusive long-range goals. A cognitively
complex executive is likely to be a superior planner whois able to actively
consider a larger number of contingencies and their implications. Is such a
person consequently a better executive? The answerin not necessarily “‘yes.”’
Under someconditions, ‘‘overplanning’’ can be just as detrimental as underplanning. In somecases, a simple, straightforward decision might be
preferable to a well-considered strategic decision.
Again, an example might be useful. In a stimulated competition among
various investment corporations, decision makers in a research project were
provided with stock market information via a number of indicators. The
decision makers were unaware that only one indicator contained useful information, modified somewhat by random variability. All other indicators
provided only random data. Both less cognitively complex and differen-
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tiating or integrating, that is, cognitively complex, participants soon recognized which of the indicators provided the most useful information and
began to invest accordingly. However, integrators among the participants
soon began to experiment with other indicators to determine whether or
not they could be used to add useful information to the data provided by
the reliable indicator. The less cognitively complex persons, on the other
hand, stayed religiously with the indicator that had been shown to have
predictive validity. The outcome of the simulation was not surprising. Most
of the integrators lost their investments. The less complex investors took
homethe spoils.
In fact, most organizational decision-making situations are not as simple—thatis, they are not based ona single valid information source. Where
complex interrelationships need to be considered, an integrating decision
maker, particularly a person whois flexible and is able to reach closure
(temporarily) for decisions, will be much moreeffective. Nonetheless, complicated decision settings where decisions are best made in response to a
single informative dimension (including computer-generated probability
functions, e.g., of market characteristics and consumer demand probabilities) do exist. In situations of that kind, unidimensional decision making
may, at times, be appropriate.
Can we sharply distinguish between cognitively less complex and cognitively complex (integrating or differentiating) decision makers? Do cognitively less complex decision makersever integrate? Can complex integrators
base decisions on single dimensions? The likelihood of obtaining differentiated and especially integrated behavior from less complex personsis not
very high (unless we are dealing with a person who functions unidimensionally in one relevant domain but multidimensionally in other domains,
and some cue is available to translate other-domain multidimensionality
into the relevant domain area).
Whetheror not a cognitively complex (differentiating or integrating) person can and will operate at a lower dimensional level when useful or necessary is quite another matter, however. There are integrators who can and
do function well in a unidimensional fashion if they perceive that the environment demandssuch action. Unidimensional functioning here has some
aspects of strategic action: It may be viewed as the appropriate way, for
example, to communicate with a less complex person. Similarly, speeches
by many effective cognitively complex politicians are often phrased in unidimensional language. Manyan average voter would consider multidimensional statements by a politician as too complicated, too wishy-washy or
filled with too much uncertainty. When it comes to actions, however, the
same politician may employ a multidimensional strategy, at times disap-
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pointing and annoying less cognitively complex voters who presume that
the politician is not keeping promises.
On the other hand, some cognitively complex decision makers, particularly integrators, may never have learned to select unidimensional modes
of action when such an approach appears to be appropriate or required.
The reasons why somepersonsare, andothersare not, able to switch complexity levels at will (based on appropriateness of the task) are known. To
some degree, the capacity to shift from one information-processing mode
to another mayberelated to issues concerning the ultimate source of cognitive complexity. It has been argued that complexity might be a style, a
genetically based characteristic of the CNS, a preferred method of dealing
with the environment, or someinteraction of these (see Streufert and Streufert, 1978). To the extent to which the capacity to differentiate and integrate
is learned (even if based on differential levels of a physiological foundation), both that capacity and the capacity to shift toward unidimensionality,
as required, can probably be generated via training, at least, in some individuals. To the extent to which complexity is a genetically determined, or
purely a preferred style of responding, the basis of the capability to shift
complexity levels would be moredifficult to establish. Research conducted
at the Pennsylvania State University College of Medicineis, in part, investigating such issues. It is still too early to advance clear propositions about
such phenomena.

me

Complexity and Related Styles and Abilities

COMPLEXITY AND RELATED STYLES
AND ABILITIES
Differentiation and/or integration should also affect other behaviors that
are products of cognitive structure. We cannot possibly discuss all classes
of behaviors that could be included; nor can we provide explicit detail on
those that are included. In the present context, we discuss creativity, use of
strategy, and leadership. Much elaboration and synthesis will, however, be
left to the reader.
Creativity
In the mid-1960s, psychologists spent considerable effort in attempts to
come to grips with the meaning and foundations of creativity. Mednick
(1963), for instance, considered remote responses to be reflective of creativity. Jackson and Messick (1965) have devoted considerable effort to
evaluating the various views of creativity and to their relationships to so-
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cietal and intrinsic values (see Maddi, 1965). Jackson and Messick have
argued that creativity is more than just unusual or remote associate responding: it also involves transformation. Streufert and Streufert (1978)
presented the view that this transformation is a structural characteristic,
reflecting some (probably initially low) level of integrative activity. Where
Jackson and Messick applied the term condensation to highly creative productivity, Streufert and Streufert have replaced that term with flexible highlevel integration. The emphasis on flexibility is of considerable importance:
A hierarchical integrator would be most uncreative.
Creativity in an organizational setting also implies more than merely the
unusual use of some technique or resource. It implies generating a product
that can be patented, a service that is innovative, an organizational procedure that has considerable benefits. It implies the ability to view interrelationships among components—whether organizational or productservice oriented—in a fluid pattern that has not previously been seen (or
accepted). When provided adequate opportunity, a high-level integrator
should, at least, have the potential for creative thought and action. Whether
or not such an opportunity is present does, however, depend on the organizational environment. Wediscuss questions of organizational support for
creative efforts in Chapter 5. We suggest that:
4.16 Creativity in an organizational setting depends, in part, on a person’s
ability to generate novel (unusual) and potentially remote views and actions
within an organizational setting that can be integrated with organizational
structures and needs of the organization and are supported by the organization’s structure.

The Use of Strategy and Planning
Wehave previously used the word strategy in discussing high-level integrations. Let us now consider strategic decision-making a bit moreclosely.
Strategy involves planning, usually across a numberof steps, each with potentially uncertain outcomes—that is, planning toward one or morealternative or additive goals. Strategy involves dealing with uncertainty by
employing contingent planning. The use of strategy requires flexibility and
often novelty in approaching problems (somewhat akintocreativity) as well
as Openness (On a continuing basis) to new information.
Use of strategy, where environmental(e.g., load) conditions are not detrimental, involves flexible integrative information-processing and decisionmakingefforts. It implies considering many possible, reasonable and meaningful interpretations of events and their likely consequences. It implies
considering various potential actions (or lack of actions) that may bein-
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voked in responseto those events, effects of these potential actions on these
events and other probable short-term and long-term outcomes. It implies
as
plans to deal with the potential consequences of one’s ownactionsas well
considimplies
it
with other’s reactions in an overall approach. Mostofall,
set of
ering a sequence of potential actions that are to lead to a desirable

goals.
With uncertainty given, with unknowns and unknowables, with insufficient information aboutinterrelationships amongseries of uncertain events,
a pragmatic approach to integration must be employed. Development of
strategy is a continuous process, requiring consideration and reconsideration of events, decisions and, in some cases goals, as events unfold. The
development of strategy is not an emotional or irrational process. It is rational, but not in the terms of narrow mathematical definitions. Mathematical models, so popular in decision theory, reflect a hierarchical
integrative approach—an approachthat has difficulty dealing with change
and is incapable of dealing with unforeseen events. Yet, unforeseen events
must be dealt with frequently by organizations and managers as the task
environment changes more and more rapidly with time.
One might say that the utilization of strategy, particularly at highly integrated levels, is a form ofcreativity. It may be used to forge novel and
desirable outcomes that had not been anticipated. Certainly Kissinger in his
Middle East negotiation efforts (Rubin, 1981; Streufert, 1984) employed a
creative integrative and flexible strategy that was designed to (and at least
in part did) lead to an overall set of goals. As we discuss later (see the
chapter on research related to complexity theory), the use of cognitively
complex strategies may also be beneficial in avoiding conflict.
Strategies involve planning. Further, people differ in the ability to apply
differentiation and integration (and with it strategy) in complex task settings. Additionally, our theory differs considerably from another that makes
some similar and some quite different predictions.
Elliott Jaques (1968, 1977, 1984; Jaques, Gibson, and Isaac, 1978) has
advanced stratified systems theory, whose purpose it is, among other
things, to assess the current and future capacity of persons who function
at a variety of cognitive levels. Among other predictions, the theory is concerned with the capacity of executives to carry out variouslevels of responsible tasks in organizational settings. Jaques employs a temporalscale
to describe cognitive processes and cognitive power of individuals who are
located on discontinuous (multimodal) indicators of cognitive (and organizational) functioning. Cognitive power is viewed as the degree of complexity of a person’s cognitive processes. The amountof available cognitive
poweris represented by the size or scale of the world that an individualis
able to pattern and construct, live with and work in. Cognitive complexity
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in this theory represents the number and range of variables that individu
als
are able to use in the construction of their world.
Jaques considers external demands on the individual as well as
the individual’s response and degree of comfort with those demands.
An individual’s current level of workis externally determined and reflects
the time
span of tasks assigned to that person. To measure time span, Jaques
and
associates ask an individual’s superior about the longest time span
(to completion) of any tasks assigned to that individual. The individual, in
turn, is
considered in terms of his or her time frame, indicating that person’s
capability of dealing with tasks that require specific time lengths to
completion. Where time frame and time span match, the level of work
is
appropriate, and the individual should be satisfied with the assigned
job
level. Pay level is expected to match that work level. Ifit does not,
dissatisfaction would result.
Jaques views a numberofdiscrete time spans as representative of discrete
levels of tasks and responsibility.4 Major steps occur between time spans
of
3 months, and 1, 2, 5, 10, and 20 years. Persons are apparently genetica
lly
predetermined to reach a certain level as they mature. They move through
lower levels along maturation bands, maturing at predictable rates, irrelevant of the content and cultural characteristics of their experience. Deprivation may diminish their performancein general but not their maturation
along those bands toward greater cognitive power. Training, in other words,
is useful only to aid a person toward full use of inherent cognitive power.
Persons cannotbe shifted from one maturation band to another.
A person’s capability to perform work is determined by his or her cognitive power in coordination with other psychological tools and orientations, such as knowledge, skills, emotional make-up, experience, and values.
Those characteristics and specific circumstances determine the effective level
of work performed by an individual.
Jaques presents considerable evidence for his time-span concept. However, his supporting arguments for individual differences in time frame appear, at best, circumstantial. He asks (Jaques, 1984) why time spanincreases
with greater felt weight of responsibility and with higherlevels of executive
systems. In response, he argues that he has been able to construct only one
hypothesis that represents a reasonable interpretation of these findings—
that is, that maximum time span with which a specific person is able to
work measures that person’s level of cognitive power (remember, cognitive
poweris, in turn, related to cognitive complexity).
If higher job levels in organizations and increased responsibility are to
*His theory of cognitive quintaves views cognitive-organizational functioning along a
number of partly similar steps. The interested readeris referred to the original papers.
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be the measure of cognitive power, we may, unfortunately, have entered a
state of partial circularity. We have not answered the question why some
persons are and whyothers are not able to reach higher levels of performance and/or job status. Clearly, an exact measure of cognitive poweris
needed. Aside from an attempt by Stamp (1981), Jaques and associates have
not attempted to generate such forms of measurement.
Jaques has described a number of stratums of performance (Stages 1
through 7) that, in some cases, show somesimilarity to cognitive functions
proposed by complexity theory (Streufert and Streufert, 1978). In referencing Streufert and associates, however, Jaques suggest that complexity
theory conceives of discontinuity (e.g., among stratums) in a fashion that
is similar to his own view. That conclusion appears, at least partially, inaccurate: Streufert and Streufert have permitted development through various cognitive functions described in complexity theory. For that matter,
Streufert’s developmental views would not necessarily match the development along maturation bands that Jaques has suggested.
;
Clearly, there are some similarities and some major differences between
complexity theory and the theoretical approach of Jaques. Both approaches
speak about differences in personnel that are predictive of task performance. However, Jaques does not deal extensively with effects of organizational environments on performance(e.g., decision making) or with the
matching of organizational systems and individual cognitive structures.
Jaques has somedifficulty in identifying underlying processes that may explain individual or organizational performance discrepancies. Measurement
of these processes, aside from assessing time length of assignments, is not
extensively attempted. In contrast, complexity-theory-based approaches
have developed a numberof techniques to measure differences in cognition,
information processing, and performance.
The major discrepancy between the two views, however, is based on
Jaques’s concept of time span of responsibility. Without question , meaningful measurement of time span (but not time frame)is possible. It appears
to us that Jaques is arguing that assigned time span implies relevant cognitive powerthat, in turn, is expressed in the cognitive complexity necessary
to function within a specific time frame. We would agree, that one may
obtain a correlation between thelevel of (in our terms) integrative strategic
functioning and time responsibility (capabilities) assigned to executives.
However, the present authors would not postulate a causal relationship between these variables. We would say that the more accomplished manager
is likely a better stategist and probably a better stepwise planner. He or she
will employ a number oftentatively conceived decision steps as plans for
potential future actions are developed. Where planning occurs in a relatively stable environment withoutthe necessity for sequential decision mak-
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ing in rapid steps, a strong correlation between executive job level and time
span of planning may emerge. However, when sequential actions and plans
call for sequential decisions in rapid succession, or when long-range plans
would be inappropriate because of multiple uncertainty and rapid changes
in task environments, a correlation would not be obtained. If the high-level
manager, as described by Jaques, would plan years into the future under
conditions of rapid change and considerable uncertainty, he or she would
be overplanning (see Peters and Waterman, 1982).
Our research on strategic planning (see Chapter 7) has shown that
sequential planning steps in a time-compressed simulation are highly descriptive of excellent managers. Simulationslast only a few hours; Jaques’s
time-range perspectives last over years—yet the managerial actions in such
diverse environments are equivalent in the numberof steps andin the quality of strategic decision making. Both in long-range planning and in compressed simulated time, Jaques’s proposition that ‘‘alternatives are
generated in an open context and apparently unrelated material is linked’’
applies. In fact, this proposition of Jaques’s describes low levels of integration. Higherlevels of integration maywell fit into the as-yet-undescribed
highest stages of functioning in Jaques’s theory.
In other words, we suggest that time span is not a primary component
of executive planning styles. Further, persons who are capable of integrated
strategic actions should excel, not only in terms of the potential steps in
planningperse, but also in terms of (1) the numberof factors they consider,
(2) the interrelationships among these factors (e.g., actions and reactions)
that they understand and generate, (3) the outcomes, sequential reactions
and subsequent outcomesthat they predict, and more. Such persons should
be capable of working toward distant goals that are several steps and several
strategies away from realization.
A Vice President for Planning (categorized by Jaques and his associates
as a person involved in a 10-year time span) may be quite capable of developing 10-year or longer planning sequences. These sequences mayreflect
high-level integrations. By necessity (considering the uncertainty of the future), however, such a plan can only take gross points in the development
of an organization into account, if long-term planningis to be usefulatall.
For that matter, Peters and Waterman have suggested that excellent companies are not typically long-term thinkers.° They have pointed out that
many successful companies do not even have 5-year plans. In a rapidly
5Long-term planning based on integrative activity in rapidly changing and uncertain task
environments would suggest that a hierarchical integrator is at work. Such a person would
not be able to adapt planning to fluid environments and changes in events from the expected.
This person would, indeed, be overplanning.
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changing environment, such plans may becomerigid structures that would
mislead rather than lead future decision makers. As events flow more and
more rapidly, as strategies must shift from long-term toward more immediate goal structures, and as organizations must adapt their strategies to
frequent unforeseen events, decision makers cannot typically plan far into
the future. However, their capacity to generate sequential, stepwise, highly
integrated strategies toward an overall, now not so distant, goal can be of
considerable value. We would expect the highly integrated and flexible decision makers (who, as Jaques states, redefine rules, generate alternatives,
and link apparently unrelated material) to excel in developing complex sequential strategies toward often less distant and realistically achievable
goals. We propose that:
4.17 Strategy development reflects stepwise, flexible, integrative processing of information. Sequential actions are considered in terms of their potential outcomes and of the anticipated and varying consequences of those
outcomes. Strategy development involves the selection of decision sequences toward one or more desired goals and the modification of these
sequences, where possible, as task environments change or unexpected outcomes are produced.

Leadership
A numberof theorists have considered leadership behavior and leadership effectiveness (e.g., Fiedler, 1964, 1965; Stogdill, 1948, 1962). Often,
leadership is considered to be a phenomenonwith multiple componentparts
(e.g., Stogdill, 1962). Leadership, quoting from Burns (1978) and from
Selznick (1957), is many things.
It is patient, usually boring coalition building. It is the purposeful seeding of
cabals that one hopeswill result in the appropriate ferment in the bowels of the
organization. It is meticulously shifting the attention of the institution through
the mundane language of managementsystems. It is altering agendas so that
new priorities get enough attention. It is being visible when things are going
awry, and invisible when they are working well. It’s building a loyal team at the
top that speaks more orless with one voice. It’s listening carefully much of the
time, frequently speaking with encouragement, and reinforcing words with believable action. It’s being tough when necessary, and it’s the occasional naked
use of power—orthe ‘‘subtle accumulation of nuances, a hundred things done
a little better,’’ as Henry Kissinger once put it. Most of these actions are what
the political scientist James MacGregor Burns in his book Leadership calls
‘*transactional leadership.’’ They are the necessary activities of the leader that
take up most of his or her day.
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A similarly large number of leadership characteristics are referenced by
Peters and Waterman (1982) when they discuss James Brian Quinn’s (1980)
concern with leaders whoarestrategy builders:
Leadership tasks required toward that end are amplifying understanding, building awareness, changing symbols, legitimizing new viewpoints, makingtactical
shifts and testing partial solutions, broadening political support, overcoming
opposition, inducing andstructuring flexibility, launching trial balloons and engaging in systematic waiting, creating pockets of commitment, crystallizing focus, managing coalitions and formalizing commitment.

Clearly, leadership tasks consist of a variety of components. An excellent
leader does not view these componentsas separate but rather as interactive
in their effects on performance. In other words, the successful leader dealing with complex and fluid organizational environments functions best if
he or she is an integrator. On the other hand, he or she must be a person
who canshift to a unidimensional style when task requirements favor unidimensional actions— for example, when the occasional use of naked power
is required. Yet, that unidimensional approach would emphasize different
(i.e., differentiated) leadership components at different times—depending
on current requirements of the organization and its people (see Stogdill,
1962). All in all, we might agree with the political scientist James MacGregor Burns that leadership should be transactional. The transactional
leader, however, is mostlikely a high-level integrator. We proposethat:
4.18 A highly integrated flexible leader is more likely effective because he
or she is engaged in a wide variety of component actions that are characteristic of leadership. He or she would likely spread these leadership activities more evenly across those characteristics.
COMPLEXITY AND THE ENVIRONMENT
So far, we have only dealt with individual differences. However, every
individual behaves quite differently in diverse tasks, under diverse stressor
impact, and so forth. It is time to emphasize that differentiation and integration, where they are potentially present in an individual, are, in part,
increased or decreased in frequency or degree by concurrent environmental
conditions.© Where a task requires and where environments are optimal,
Other phenomena mayaffect concurrently observed individual differences as well. For
example, a person’s present physiological status (e.g., as produced by drugs and disease) may
generate changesin structural variables. We are currently engaged in research on that concern.
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differentiators are likely to differentiate and integrators are likely to integrate. Optimal, in this case, meansthat excessive stress is not present in the
environment. However, as an individual is stressed, either by excessive or
noxious stimulation or by stimulus deprivation, his or her capacity to differentiate and integrate may be diminished. As the integrative and/ordifferentiative cognitions and behaviors drop off, differences between
cognitively complex individuals and less complex individuals become less
pronounced.
Load: An Environmental Stressor

Certainly, many stressors exist in the organizational environment. Considerable previous research has focused both on single and on multiple stressors and their effects on task performance. Because we cannot deal with
the wide variety of potential stress experiences that exist within organizational environments in this book, we focus on information load as a representative environmentalstressor. Information load is useful as an example
of stressor impact in organizational settings, because (1) it is ubiquitous,
and (2) its characteristic effects appear to be similar to the effects of several
other stressors.
Organizations and their personnel typically receive and process large
quantities of information. One approachto the study of information quantity (i.e., load effects) focuses on the H statistic (uncertainty reduction, e.g.,
Attneave, 1959) of information theory. If we employ that statistic, we might
be concerned with the degree to which information can reduce uncertainty
by somespecified quantity (e.g., by one-half). However, such an orientation is often not appropriate in complex organizational settings. Although
a specific item of information may decrease uncertainty on one relevant
dimension, it may simultaneously increase uncertainty on one or more other
dimensions. Information theory is useful (and applicable) in simpler(i.e.,
unidimensional) task settings. It is less applicable to the multidimensional
environments and processes of organizations that function in fluid and uncertain environments.
Informationis received in large quantities by organizational systems. The
specific quantity of that information received within a specified period of
time is often measured and defined as information load (see Streufert, 1970).
Sources for an organization’s information load may vary. Some load is generated within the organization. Other information is generated as an outcome of an organization’s present and past activity. Information may also
be produced through the actions of other (e.g., competitive) organizations.
Yet other information provides feedback to information search in the task
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environment. In addition, considerable irrelevant information is typically
received whichis (or, at least should be) oflittle use to an organization.
As sources of information vary, so do topics. However,all information,
no matter what topic, represents quantifiable load. From the standpoint of
the present theory, we measurethe value of information in terms ofits total
surface quantity. A simple subject-predicate-object statement does, on the
surface, provide a simple source of information when placed on a single
cognitive dimension. For example, the statement, ‘“‘The XYZ corporation
has raised its productprice,’’ reflects a single quantity of load. This is not
to say that such a sentence cannot have multiple meanings whereitis cognitively processed on several dimensions. It may, for instance, have quite
different meanings for those involved in pricing, manufacturing, planning,
and marketing. It may, for a responsible executive in another company,
have additional implications in terms of the policy of XYZ.
If the sentence had read: ‘‘The XYZ corporationraisedits product price
because they believe that it will sell equally well at its new price level,’’ there
would be more than one item of information contained within that communication. For purposes of controlled research, complexity researchers
generally have taken great care to limit information to simple subjectpredicate-object statements, representing a single load item per communication because multiple statements are difficult to classify in terms of
their load value.
Whataboutirrelevant information? If the executive in our example is
not interested in market factors andif the sale price of this product has no
implications (e.g., inflation) for that executive, does the statement about
the increasein the price of our productstill produce one unit of information
load? Webelieve that it is wiser to make twoseparate distinctions than to
potentially confound two variables. Let us talk about load values within
the classes of relevant and irrelevant information. Our research experience
suggests that people are not alwaysable to distinguish between information
relevance andirrelevance andthatirrelevant items of information may, under certain environmental conditions, be treated as relevant.
Complexity theory argues that stressor (e.g., load) effects in the task environmentinteract with the cognitive information-processing characteristics
(differentiative and/or integrative style) of individuals to produce specific
levels of information-processing performance. That prediction holds as long
as individuals are motivated to perform. A person whois primarily working
on a crossword puzzle and not on a required or assigned task may not show
any differentiative or integrative performancein that assigned task. Similarly, a person whocareslittle about a task or is bored byit will likely
perform that task in moreor less unidimensional fashion. In other words,
where lack of interest, boredom or, in general, low motivation prevail, we
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cannot expect to obtain the differences in differentiative and integrative
cognitions proposed by ourtheory.
Interactive complexity theory suggests that maximum differentiative and
integrative information processing will occur at intermediate information
load levels. This prediction holds as long as tasks are sufficiently complex
to allow for the processing of information on multiple dimensions and as
long as the information contentis relevant. As discussed later in this book,
this proposition has been widely tested across people, cultures, and group
sizes. On the basis of these data, predictions may now be madeforspecific
load levels:

4.19 Maximum levels of differentiative and integrative cognitive activity
should be observed at intermediate (i.e., optimal) information load levels,
as long as tasks are sufficiently complex to allow multidimensional information processing and as long as information content is relevant.
4.20 Given the conditions stated in proposition 4.19, maximum levels of
differentiated and integrated activity should be observed when information
load levels are set at approximately one load item’ of information per 3minute period (optimal information load).
4.21. Given the conditions stated in proposition 4.20, the fall-off in differentiative information processing with increasing (above optimal) and with
decreasing (below optimal) load should beless than the fall-off in integrative information processing.
The greater effect of suboptimal and superoptimal load levels on integrative processes suggests that higher levels of cognitive functioning (1.e.,
integration) are moreseverely affected by load changes than are lowerlevels
of functioning. In terms of individual differences, the least amount of
changein differentiative and/or integrative functioning with changesin load
(absolute but not proportional terms) would be expected for less cognitively
complex individuals (see Figure 4.3). If we carry these predictions to higher
levels of integrative information processing, we should expect the greatest
decreases in integrative information processing as optimal load levels are
exceeded.
The former assumption appears quite reasonable: excess load, particularly where it must be responded to without delay, can seriously interfere
with higher levels of integrated information processing. Moderate underload, however, need not be as problematic. Particularly high-level integrators are quite resourceful and, at least for some time, tend to generate plans
7As previously defined: subject-predicate-object statement of single meaning on any one
content dimension.
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Effects of load (an environmental stressor) and cognitive complexity on
integrative information processing.

and environmental probesthat are to provide the basis for future strategic
(planned) actions. In other words, more moderate decreases in integrative
activity are expected with moderate underload.
4.22 High levels of integrative information processing will diminish rapidly with moderate increases of information load beyondthe optimallevel,
and will decrease less rapidly with decreases of information load below the
optimalload level.
Multidimensional information processing, of course, represents only one
kind of cognition in response to environmentalstressor(e.g., load) impact.
There are other cognitive processes that can be generally classified as structural activities as well. Complexity theory predicts stressor impact on these
cognitions and their behavioral sequels as well. We have already mentioned
that responses to information input that produce output in a direct one-toone fashion are termed respondentor, in case of hostile interaction, retallatory. We proposethat:
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4.23 As information load increases from low to high levels, respondent
behavior should first increase slowly, then quite rapidly after an optimal
level of load has been exceeded, reaching a level where information input
and respondent output are approximately equivalent. As load increases even
further toward very high superoptimallevels, respondent behavior should
begin to level off as the individual’s maximum response capacity is approached.
Another form of structurally determined behavior tends to be unrelated
to the content of information received, but not unrelated to information
load levels. It reflects sometimes task-relevant, at other times task-irrelevant
cognitions that are not integrated into planned or completed strategy. In
other words, these cognitions and their action sequels are not a reflection
of differentiative or integrative task-relevant activity. Complexity theorists
have termed this behavior general unintegrated activity. This form of behavior is expected to be at its lowest level as information load approaches
optimality.
4.24 As information load increases from low to high levels, general unintegrated activity will decrease until optimal load levels have been reached
and will then increase as load levels rise beyond the optimum.
Another characteristic that appears to have somestructurally determined
characteristics is risk taking. We propose that:
4.25 Risk taking will increase as information load exceeds optimal load
levels.
Risk taking, however, is in part a function of familiarity with a task and
of time spent on the task performance. As persons become more familiar
with their environment, they are less likely to depend on the environment
for cues that affect cognition and performance. That effect is especially
prominent in cognitively complex individuals. Where taking risks appears
to be a reasonable strategy, the tendencyto takerisks will be increased. An
absence of previous negative reinforcement for risk taking in such a task
may play a part as well. We propose that:
4.26 Long-term exposure to a given task environment can increase risk
taking. Where risk taking represents a potential strategy, this effect should
be particularly prominent in cognitively complex individuals.
Asload increases beyond alevel where personsinvolved in a given task
would normally function in a multidimensional fashion (i.e., where differentiation is restricted due to excessive overload), one would expectthatrisktaking behavior would become excessive and would be focused on fewer
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aspects of the task. Where, on the other hand, additional dimensions are
externally imposed (as may occur, for example, in combat pilots who are
about to end their tour of duty and are thinking about going homeorin
law enforcement officers who are aboutto retire), risk taking may be sharply
reduced:
4.27 As load increases far beyond the optimallevel, risk taking will (especially with time) increase sharply and will tend to becomerestricted to a
single operational mode. However, such risky behaviors may be sharply
diminished by the external imposition of another relevant cognitive dimension (see Streufert and Streufert, 1970).
We have already mentioned the distinction between relevant andirrelevant information. Under normal circumstances, irrelevant information
should be ignored in decision making. Unfortunately, however, it is, at
times, not ignored. Particulary when informationloadlevels are low, many
individuals tend to scan irrelevant information for potential (often remote
and highly inappropriate) relevant content:
4.28 As information load decreases below optimalloadlevels, increasing
amounts of irrelevant information will be processed as partially or entirely
relevant, producing potentially inappropriate actions.
We have stated earlier that less cognitively complex persons are more
likely to engage in respondent behavior; they are more cue dependent. We
have also stated that cognitively complex persons, particularly those who
integrate, tend to beself-sufficient in generating their own cues for differentiation and integration, particularly at low load levels. Taken together,
these propositions suggest an increased dependence onirrelevant information by less cognitively complex persons when such informationis available or provided. This would be especially the case whereirrelevant items
represent a large proportion of all information items and/or when information load is relatively high (above optimal). The more self-reliant integrators, however are morelikely to incorrectly use irrelevant information
under conditions of information deprivation. We propose that:
4.29 Irrelevant information may be perceived as relevant, particularly by
integrators, when information load is suboptimal. Irrelevant information
may be perceived as relevant, particularly by less cognitively complex individuals when information load is superoptimal.
It goes, of course, without saying that optimal (particularly optimally
appropriate differentiation and integration activity) information processing
would most likely occur when information irrelevance is minimal.
We have previously suggested that differentiated and integrated infor-
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mation processing and their behavioral sequels are not always appropriate.
Let us reemphasize that point with regard to the concept of information
load. Where load conditions are low and where both task and task environment contain considerable uncertainty and complexity, some initial
differentiation-integration is certainly valuable. Probes designed to provide
information that could be useful to develop potential long-range strategies
can be initiated. Contingent plans can be developed. A time comes, however, when one cannot reasonably proceed in a multidimensional fashion
unless meaningful relevant information exists. Integration without adequate informationis likely to lead to misconceptions and faulty outcomes.
Excellent multidimensional decision makers may haveto search and/orwait
until sufficient information is available. On the other hand, where rapid
responding is necessary, a decision maker may be forced to respond on the
basis of limited information or even in unidimensional fashion.
The same holds for conditions of overload. Where large quantities of
relevant information are received and cannotbepartially ignored, and where
decisions must be made quickly, there may not be sufficient time available
for differentiation and/or integration to occur. Immediate, even unidimensional, responses may therefore have to take precedence. Integrative processing in situations where those integrations would omit information input
that requires responses is—despite its strategy value—often doomedtofailure. In other words, the excellent decision maker whois potentially able to
differentiate and integrate must be sensitive to the demandsof the current
environment.
4.30 The excellent decision maker uses differentiative and integrative
processes in cognition and its sequels only when information underload,
excessive information overload, or task requirements for instant responding, are not demanding more unidimensional(e.g., respondent) activity.

Information Orientation, Search, and Utilization
Wehave already suggested that less cognitively complex individuals are
likely more dependent on current information. They tend to cognate and
respond more on cue than based onself-generated processes. This dependence is, of course, more or less general across cognitive domains. For example, one might expect a less cognitively complex executive to experience
difficulty if he or she is placed in a complex and fluid task situation that
containsrelatively little information input. Such a person would probably
maintain relatively constant or even rigid orientations toward that environment (together with unchangingattitudes and attributions), which may turn
out to be inappropriate if the task (even at low information load levels) is
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nonetheless fluid. One might expect a less cognitively complex executive to
deal in such a situation in either or both of two ways: (1) wait for the next
item of informationto arrive, and/or (2) search quite actively (both directly
and via delegation, if possible) for additional information.
Actions of cognitively complex executives in the same situation would be
more self-reliant, resulting in some search, but also in the generation of
strategic plans. With load increasing toward an optimallevel, search activities would decrease for both groups. As highly superoptimal levels of information load are reached, less cognitively complex individuals would have
more than enough cues to which they may respond. While they maydelegate search, they would typically initiate little, if any, search of their own.
Differentiators and integrators, on the other hand, would find that some
additional information is needed to develop specific integrated strategic
plans (despite information overload). The lack of specific information
would result in some—evenless frequent—search activity. We proposethat:
4.31 Self-initiated information search should decrease with increasing information load. At low suboptimalload levels, search activity of less cognitively complex persons would exceed search activities by cognitively
complex persons. At superoptimal load levels, however, search activity by
cognitively complex persons would exceed such activity by less complex perSons.
Information obtained from search activities may, of course, be used in
the same fashion as any other information, except that it often represents
part of an alreadyinitiated strategic sequence. Particularly for cognitively
complex individuals, information search efforts are likely to lead to a continuation of strategic actions. It must be noted, however, that information
search often adds quantities of information to any existing load level. As
a result, excessive search may lead to information overload. This in turn,
can diminish differentiative and integrative information processing. That
problem is especially significant because the search for informationis often
considered to be a desirable activity. It is supposedly advantageous to obtain as much information as possible. Unfortunately, the belief in the value
of obtaining large quantities of information is often counterproductive. At
times, search activities may delay decision making activities beyond a reasonable point or may even be employed as an excuse for avoiding decision
commitments. Training personnel toward a more optimal management of
information and of information search strategies is, however, possible.
4.32 Information search may be partly counterproductive, especially if it
is likely to lead to considerable information overload. Training for optimal
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information management, including training for seeking optimal information levels can be highly useful.

BEHAVIORAL AND COGNITIVE CONTENT
So far we have dealt strictly with structural phenomena—thatis, with
how people think and behave—as opposed to what they think. Although
we maintain that focus throughout, a slight digression is appropriate here.
Structural characteristics of information processing can affect content more
or less directly. In general, multidimensionality tends to have moderating
effects on cognitive content. Where content(e.g., attitudes) is affected by
only one structural dimension, any change in placement of stimuli on that
dimension will have a direct effect on any measured outcome. For example,
a negatively evaluated person would be treated quite differently from a
positively evaluated person where the evaluative dimensionis the only dimension governing behavior.
Let us, however, employ a two-dimensional example. Say, an executive
negotiates with a business associate. Because he is a moralist, he views that
associate, who has been knownto have defrauded others, as a morally bad
person. However, in his interaction with the associate, he may be able to
make a considerable profit in a legitimate transaction. In those terms, he
views the associate as good (i.e., useful) in a business sense.® Were he a
purely unidimensional moralist, he would not likely have dealt with the
associate in the first place. As a differentiator he could refer his two views
of the associate to respective and separate contexts and could unashamedly
maintain his moral convictions of the associate’s moral turpitude. As an
integrator, however, he could no longer do so. Askedto give an opinion of
the associate he would have to combine (in some fashion) his apparently
discrepant views, resulting in a less severe condemnation (if any). In other
words, a specific content judgment that may appear unidimensional to a
person who questioned our executive about his views of the associate would,
at least, seem to be less severe.
Similar predictions could certainly be made for just about any content
judgment. For example, we might expect that attributions (of causality and
responsibility) by a less cognitively complex individual would potentially be
severe and cue dependent. Perceptions of and actions toward an out-group
SOur executive has, in effect, invoked two quite different dimensions: (1) evaluation, i.e.,
goodness vs. badness, and utility, i.e., usefulness vs. uselessness.
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would presumably hinge on salient aspects of the group or onits direct
perceived effect. Similar examples may cometo the reader’s mind.

COMPLEXITY AND PRACTICAL INTELLIGENCE
Work by Sternberg (1984) and others has attempted to go beyondintelligence, as generally conceived and measured, to predict adaptation and
interaction with the environment. It is well known that standard measures
of (academic) intelligence predict only about 20% of the variance for success in the organizational world, with experience contributing about another 20%. The search for more than half the variance in the prediction of
success via some ability, style, or other capacity is certainly legitimate.
Sternberg’s triarchic theory, for example, considers contextualintelligence,
componential intelligence, and a combined contextual-componential aspect
of intellectual functioning. The first intelligence component is concerned
with adaptation and shaping of the external world, the second with the
individual’s internal (cognitive) world, and the third with the interaction of
both.
Popular publications (e.g., the New York Times, July 31, 1984) have discussed the complexity approach of Streufert and associates as thoughitis
identical to Sternberg’s practical intelligence. At least at present, the two
views need to be considered separately. Indeed, both views attempt to predict complex behavior within the environment as independentof (or in addition to) the effects of standard intelligence. However, at their presentlevels
of development the approaches differ sharply. Sternberg (and a number of
others) are hoping to find an overall definition of intelligence that predicts
a wide range of intellectual functioning.
In contrast, Streufert and associates have limited their approach to cognitive styles (which may, in the long-run, turn out to play a considerable
part in so-called practical intelligence). The more restricted approach of
Streufert and associates has, so far, been more productive than the practical
intelligence approach. This difference is not surprising for two reasons.
First, the work on practical intelligence is relatively new, and second, a
more limited approachis likely to bear fruit more quickly. Nonetheless, it
should be quite interesting to follow the development of the practical intelligence views over the next few decades. We hopethat the multiple, popular biases that have been attached to the wordintelligence, especially with
the prefix practical, are not going to hinder those researchers who have chosen to explore that realm of human functioning in a more extensive and
certainly worthy fashion.

Complexity Theory: The Structure

of Information Processing in Organizations

COMPLEXITY AND ORGANIZATIONS!
In Chapter 3, we examinedinterrelationships among the terms and concepts of the organizational sciences. The largest factor in our analysis reflected the structural concepts of information processing inherent in
complexity theory—that is, input, integration, complexity, output, differentiation, information, sensing, decision making, and environment. We have
already shown howall of these terms interact in their application to individuals. The terms are equally applicable to complexity-theory-based approaches toward information processing in organizations. They again
describe the structural process of translating input into output. At the organizational level, they apply to the cognitions of managers, to the interactions of organizational personnel (e.g., in task groups) and to information
flow through organizational structures.
As in the chapter on cognitive complexity in individuals, our emphasis
in this chapter is again on the key concepts of complexity theory—thatis,
1A manuscript by Isenberg (1984) was not available to us when this chapter was written.
A reading of that paper reveals striking similarities between the observational data of Isenberg
and the theory advanced in this chapter. The interested readeris referred to that paper.
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differentiation and integration, their antecedents, correlates, and multiple

effects. We consider these structural processes as they apply to individual
managers whosense, perceive, conceive, and act for the Organization, as
they have an impact ontheinteractive efforts of organizational personnel
and as they relate to formal or informalrelationships amongthestructural
segments of an organization. We consider environmental impacts on organizational information processing (e.g., load) that are generated within
an organization and/or impinge on the organization from the outside. Finally, we discuss the effects of various phenomena on an organization’s
Output into the surrounding environment.
A closer look at the terms that loaded highly on Factor 1 in our analysis
reveals that they represent a set of antecedents of information processing
on oneside and a set of terms describing information processing andits
sequels on the other. Antecedents are described by the terms environment,
input, information, and (where employed as a characteristic of environmental conditions) complexity. The other group of termsrefers to processes
within the organization: sensing, differentiation, integration, decision making, Output and (where employed in the sense of structural information
processing characteristics) complexity. A further distinction may be made
among the latter set of terms. The concepts differentiation and integration
reflect characteristic information-processing tendencies that may vary from
low to high levels. Sensing, decision making, and output are affected by (if
not in kind and degree determined by) the characteristic differentiation and
integration levels of a manager’s or an organization’s structure. An understanding of organizational information processing must then proceed from
an analysis of differentiation and integration characteristics to their effects
on sensing and decision making and so forth. It must also consider how
environmental characteristics affect the degree of differentiation and integration, and withit, in turn, decision making and output.
In this chapter, we initially consider the impact that differentiation and
integration have on organizational performance—atindividual, task group,
and organizational levels. Subsequently, we focus on the degree to which
environmental impact—either generated from within the organization or
generated by external characteristics—can affect organizational differentiation and integration. Further, we consider a number of other phenomena
that are affected by structure (e.g., decision making). We also consider the
degree to which differentiation-integration levels in organizations are favorable or unfavorable to organizational functions, such as strategic planning, leadership, and creativity.
Some readers may be surprised by the numberof divergent phenomena
to which we apply complexity theory. Why should oneaccept that, for example, integration as a structural process can predict such widely disparate
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organizational functions as decision making, leadership, strategic planning,
and creativity? The answer, in our view, resides in the fact that these functions differ primarily in content, but contain considerable similarities in the
underlying structure of managerial information-processing activity. For example, where decision making is based on dimensional judgements, complexity theory views it as multidimensional, irrelevant of decision content.
Where leadership as a construct concerns several dimensional phenomena,
it is also multidimensional, even though the content of the employed dimensions may be different from those used in such other activities as decision making, strategic planning, and creativity. For all of these
organizational functions, complexity theory suggests that differentiation and
integration are processes that underlie and determinetheir effectiveness, at
least in good part. In other words, differentiation and integration at the
organizational level are considered applicable to a wide range of organizational functions. What information (i.e., content) is actually processed
through organizational structures may vary widely from task to task, setting
to setting, time to time, and organization to organization. How information
is processed, however, describes a commonthread along which a majority
of organizational activities can be measured and predicted.

PEOPLE
Differentiative and integrative functioning in organizations occursat least
at three levels: (1) at the level of organizational structure per se, whether
formal or informal, (2) at the level of interaction among organizational
personnel (e.g., in a committee, task group, or informal exchange of
thoughts), and (3) at the cognitive level of individuals within an organization. Before delving into organizational structure, let us first take another
look at the cognitive complexity of the organizational personnel.
Japanese successes in management have been widely admired by Americans, although detractors have argued that Japanese management methods
are merely borrowed from earlier American views, or that successes are only
a function of current Japanese culture and cannot last. Whether or not
these criticisms are, at least, partly valid remains to be seen. More important, however, is the realization that the Japanese managementstyle, even
when it is transferred to the United States, tends to focus on people. The
Organization is often designed to match its people, and people are trained
and even indoctrinated to be compatible with the needs andstructure of
the organization. The result, in many cases, is a shared organizational cul-

ture and symbiosis of structure and—often—a symbiosis in level of complexity. The consequences of these practices are evident in the excellent
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with the structural information-processing characteristics of responsible organizational personnel. This match can be achieved through eitherselection
and/or training of personnel and/or through adaptive changes in organizational characteristics.
Individual members of organizations may or may not understand, support, or initiate adaptive changes in an organization. In manycases, a longterm managerwill insist that the organization’s culture requires that things
be done in a certain way. This rigidity across time can have detrimental
downsteam effects. Ideally, the interrelationship between organization and
manager should consist of give and take or, in our terminology, reintegration. Where managers carry what Weick (1979) has called ‘‘mechanical pictures of organizations’’ in their heads, they will not likely be able to adapt
to necessary change. In the terminology of complexity theory, these mechanical pictures imply (at simpler levels) a unidimensional organizational
perspective, or (at more complexlevels) an excessively differentiated or hierarchically integrated view of the organization and its functioning. The
result can retard badly neded structural and information flow chnages for
a given organizational system.
Unfortunately, mechanical views of organizational functioning are often
shared among responsible managers whose way of doing things may, in
previoussituations, have been quite successful. Where the majority of the
managementor the entire management of an organization shares views that
are neither flexible not integrated, inertia tends to develop (see Pettigrew,
1973). As we discuss, such inertia can generate maladaptive organizational
performance, absence of strategy or faulty strategy and, in the long-run,
failure.
5.2 Where organizations must function adaptively in fluid task environments, lack of flexible integrative functioning by managers may lead to
rigid organizational processes (inertia) and to potential failure.
We have emphasized that people differ. Someare able to integrate; others
have considerable difficulty in perceiving and using more than single dimension. Someare flexible, others tend to be rigid. Most moderateto large
size Organizations can find niches for a variety of people. Different jobs
require diverse individual characteristics. Particularly where a person’s potential contributions are rare but useful to an organization, that person’s
skills can and should be used. For example, the organization should use the
services Of high-level flexible integrators at appropriate places in the organization wheretheir talents are especially useful.
There are a number of additional characteristics that are related to flex-
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ible integrative complexity and likely equally important. Take, for example,
creativity”. Most organizations have muchto gain from the potential ideas
that may be generated within the organization—ideasthat emerge from individuals or small groups of people. It is well known that the majority of
such ideas do not pan out. It is well known that the development of ideas
may require considerable time and resources. Some managers would argue
that the majority of creative efforts simply represent losses of effort, resources, and personnel. Yet, the small minority of creative efforts that can
generate vastly profitable products or services may be well worth an overall
organizational investmentin all kinds of creative activities. Unfortunately,
the manager with a mechanical view, the managementwith inertia who cannot differentiate or integrate (or does so excessively or hierarchically) may
not realize the potential of these developmentefforts.
To state it differently, people are not only a resource for effort, they are
also a resource for a variety of other actions that may be of considerable
long-range benefit to an organization—if the organization knows how to
use these resources. One wayof using creativity in organizations that function in less than flexible integrative fashion is the champion concept that
Peters and Waterman havediscussed in some detail. Other methods employ
a more open andless precisely structured and controlled organizational system. Whichever method is used, a person with a particular characteristic
that may be of value to an organization should (and usually can) be protected from unidimensional demands for measurable output.
We have talked about the indoctrination of personnel by Japanese companies. Indeed, even in American companies, new employees must adapt
to the existing culture of an organization. Yet, that indoctrination may be
viewed as occupationalsocialization or as acculturation to the organization.
In other words, it may be less overtly intentional and maynot necessarily
be understood to conflict with Western and especially American views of
individual freedom. Nonetheless, even on the basis of an American point
of view, much can be done to motivate employees toward absorbing organizational culture and adapting to unique organizational structure and
information flow. Happy andsatisfied employees are considered desirable
and, in fact, may, in somecases, be morelikely to contribute to their organizations. (Recall the example of Delta Airlines employees buying their
company a newplane.)? However, to be happy, employees must be treated
not as a resource of labor but as partners within the organization.
*The concept of creativity and its relationship to organizational complexity are discussed
in greater detail later in this chapter.
*Note, however, that research generally has not substantiated a simple positive relationship
between satisfaction and performance.
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A numberof psychological concepts come to mind that have been shown
to predict not only behavior, but even health (see Pomerleau and Brady,
1979; Prokop and Bradley, 1981; Simons and Pardes, 1981; Weiss, Herd,
and Fox, 1981). Take, for example, control. A person whofeels that control
over his or her life resides outside of the self is often both unhappy and
likely to experience illness—resulting in more frequent absenteeism andless
effective job performance.
A person whois reinforced for good performance, however, (with primarily nonreinforcementfor less than adequate performance) is much more
likely to perform well than is a person whois punished or continuously
reminded that he or she has not reached a prescribed goal.
A person who is mismatched in belief content and/or informationprocessing structure with organizational task demandsisless likely to perform adequately than a person who has found a match between his or her
information-processing structure and the characteristics of the task environment. Clearly, it would take volumes to discuss the various people characteristics that may be of importance in organizational job settings. Our
purpose is merely an emphasis on people as a dimension to be considered
and integrated with other concerns when organizational planning and de-

cision making occurs.

5.3 People, their respective abilities and needs, should be considered and
used as unique resources during organizational planning and decision making. An integrated view of people as partners in an organization is more
likely to lead to organizational success than a view of people as basic resources that are otherwise unrelated to organizational outcomes.

WHATIS ORGANIZATIONAL COMPLEXITY?
Some Necessary Limits on the Present Discussion

Without question, organizational researchers or consultants who focus
on a particular organization will need to consider other organizational components beyond those covered in our structural approach. Volumesof research and theory have covered various relevant content approaches (see
the handbooks of Dunnette, 1976, 1983, and Lorsch, in press). We recognize that superior organizational performance does not depend onstructure
alone: it is, for example, affected by resources, skills, and knowledge of
organizational members, by motivations of personnel, organizational culture, and leadership, to mention a few topics. It depends on belief systems,
attitudes, and tendencies to attribute responsibility and causality. Some an-
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tecedents of performance arestrictly content based: others are determined
by both content and structure; and some are generally structural. We will
not deal with all antecedents of oranizational success; however, we will pro-

vide examples of organizational functioning where structure represents the
major source of organizational outcomes and whereit is a major force in
its interactions with organizational content variables.
In this chapter, we are considering the structural characteristics of individual managers, of groups within the organization andthestructural functioning of the organization as a whole. This three-fold approach has
considerable value: as stated previously, individuals are the basic units of
any organization. Their structural characteristics, therefore, have a broad
influence on information processing in their organization. In addition, there
are numeroussimilarities in characteristic structural information processing
by individuals, groups, and organizations. We do not wish to mislead the
reader: It is not our contention that organizational, group, and individual
information-processing structures are one-and-the-same, occurring merely
at macro and microlevels. Instead, there are likely to be major differences
as well as similarities.
For example, the cognitive domains encountered in individuals may be
considered to be similar (but by no meansidentical) to organizational units
such as departments and divisions. Unfortunately there are, at present, no
data that delineate structural similarities with some precision. In the absence of such data, we suggest the use of a similar template for considering
information-processing characteristics of individuals, of groups, and of organizations. In the event that future data should indicate considerable dissimilarities, some of the views derived from our similar but not identical
conceptualization may require rethinking.
When wespeak about information processing, we do notintend to suggest, as some research has done, that organizational inputis directly, and
without additional or secondaryeffects, translated into organizational output structure variables. Clearly the processes involved are more complicated. Organizations are continuing systems, consisting of individuals,
groups, departments and so forth that scan information, process it, and
generate output. Organizations maytranslate output back into scanning or
direct information search. They are capable of modifying internal processing by changesin scanning behavior, by restructuring information flow, and
by achieved output levels. Processing and output may be, at various times,
partly independent yet interacting phenomena. Even without concurrentinput, organizational processing and output may continue. In other words,
we view the organizational input-processing-output relationships as interactive rather than necessarily sequential and as potentially changing with
both time and organizational experience.
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In much of this chapter, we consider organizational information processing (i.e., structural phenomenawithin the organizationalsetting) in some
detail. However, we focus on only a few organizational output characteristics, primarily those that are closely related to and determined by structural characteristics (i.e., decision making, strategy formation and
creativity). We also attempt to clarify the meaning of intuition in managerial behavior.
An even moresevererestriction must be placed on our treatment of input
variables. In the previous chapter we limited our discussion of input to individuals to the load variable. That restriction was justified with two arguments: First, a wider discussion of a variety of input conditions would
expand this book beyond the present scope. Second, existing data suggest
that (at least at the individual level) many other input variables are quite
similar to the load variable (in effects on performance) or may be reduced
to load effects. Equivalent data that would suggest a potential primacy of
the load variable in organizational settings are not available. Nonetheless,
in the absence of helpful information, we again select information load as
our primary example. Information load is ubiquitous for both individuals
and organizations.
Adequate Organizational Information Processing:
From Input to Output
From an organizational perspective, let us define /oad as information that
enters the organizational structure. The information may have been generated by scanning (see Pfeffer and Salancik, 1978) or some other form of
information search, or it may be part of the normal information flow into
the organization. Information may be verbal or it may be in the form of a
product of service translated into verbal representation. The sensed information must be processed, distributed (appropriately), and acted on. These
processes can be complicated because an organization functions both at an
individual and at a collective level. It continues to function even though
individual members of the organization come and go and even when organizational units (departments, divisions, and so forth) are addedoreliminated. One might say that in receiving and dealing with information, the
organization understandsits task environment in some fashion. That understanding is concurrent as longasthefiltering process does not eliminate
information that is erroneously considered unimportant or is mismatched
with organizational culture or assumptions. To the degree to which relevant, undistorted, and sufficiently complete information is distributed
within an organization, the potential for flexible integration of that information exists.
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would occur equally (and appropriately) across all levels. Can such even
distributions of organizational complexity be expected?
At the individual level, one might have wished for a relatively even distribution of differentiative and integrative capacity across cognitive domains. But, are such even distributions actually needed? An individual may
never encounter stimuli from remote domainsthat require integrative cognitive activity. Worse, integrative processes might, in somecases, be counterproductive, paticularly where an individual’s culture or job environment
is incompatible with multidimensional functioning. Similar arguments may
be advanced for segments of organizations. There probably are sections
where internal procedures are best carried out in a moreorless unidimensional or, at least, in a hierarchically complex fashion. We may, for example, not want all procedures used by an accounting group to become
flexibly integrated. In other words, differentiation and integration can be
highly useful in an organizational setting, but can, for some organizational
segments and under sometask conditions, be misapplied or inappropriate.
In some cases, unidimensional functioning may be optimal for certain employees of an organizational segment, while multidimensional functioning
would be preferred for the segment’s manager as he or she interacts with
(and needs to empathize with) managers of other parts of the same organization.
Serious mismatches in complexity among organizational segments (especially their managers) can be quite problematic. Consider, for instance,
an organization where incoming information is scanned, analyzed, and distributed in an integrative fashion in line with known organizational requirements. This way of treating information may be used to generate
strategic options with both short- and long-run implications. Imagine, however, a Situation where the unidimensional senior managers of the organization ignore this valuable information to focus on only a single dimension:
for example, current profit. Ignoring the integrative efforts that occurred
at lowerlevels in the organization not only would represent a potential waste
of time, energy, and capacity, but also would likely lead to considerable
frustration among organizational personnel.
Weproposethat:
5.4 Integrative information processing at the organizationallevel requires:
(a) that all organizational segments to which specific information is relevant
receive that information in sufficient detail and without serious distortion,
(b) that additional information be sought and appropriately distributed
where understanding of a current orfuture task environmentis inadequate,
(c) that organizational segments employ individuals who are able to comprehend the meaning and content of received information andare able to
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integrate that information, as appropriate, in terms of the purposes, goals,
and capacities of the relevant organizational subunit,
(d) that levels of uncertainty be reduced, where possible, and that remaining
uncertainty be channeled toward the adoption of alternate strategies and
contingent planning in case of unexpected negative outcomes,
(e) openness to available information both from outside the organization
and from other organizational segments without distortion of information
to fit existing beliefs and assumptions,
(f) strategic interpretations of events, of organizational responses to the
events, and of potential effects of such events both on various organizational segments and on the organization as a whole,
(2) development of a methodfor an (at least partially) shared understanding
of the meaning of events andtheir implications for current and future organizationalfunctioning, for organizational goals andtheir implicationsfor
various organizational segments,
(h) developing and implementing strategic plans designed to optimize productivity and goalorientation, without losing sight of the effects that these
plans might have onall aspects of organizational functioning.
Without question, these processes describe differentiative and integrative
activity, however,

5.5 The degree of differentiated and integrated activity within organizational segments should be appropriate to, and should potentially be restricted with regard to specific task requirements.
Finally, we suggest that:
5.6 Mismatch in structural characteristics, particularly in integrative information processing among diverse organizational segments is likely detrimental to organizational functioning.

SOURCES OF ORGANIZATIONAL COMPLEXITY
Let us be more specific about the impact of organizational complexity
variables. One way to consider the issue is to follow a hypothetical organization through its growth process. How does organizational personnel in
such a situation translate their own individual information-processing characteristics into organizational structure and organizational information
flow? How can the cognitive complexity characteristics of managers be
translated into and be matched with organizational information-processing
systems? Will the capacity to differentiate and integrate, will the creativity
that may be evident in the strategies and goals of young and small com-
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panies find their way into equivalent processes within the evolving
and
growing (see March, 1980; Weick, 1979) organization?
In tracing the development of complexity in organizations, let us eliminate from consideration those companies that are formed on the basis of
some recognized demand (e.g., companies where an inventoris able to produce a product that others cannoteasily duplicate). Such a company may

do well until the patent runs out or someoneelse invents an even better

product for the same purpose. Rather, we consider more typical organizations that are based onless insular ideas, organizations that may expect
competitors and changesin the environment. Let us view thelatter kind of
organization in its early beginnings.
Often a single person, or possibly a few managers, maytrytheir skills
on a new product in an environment that may or maynot be receptive to
the efforts of their organization. To be successful, these managers may have
to be flexible, innovative, and even creative. They may have to experiment,
to adapt, to modify, to reconsider and to realign. Initially, their organization may be quite simple. One or a few persons often perform mosttasks,
regardless of their diversity. Although outside consultant(s) or worker(s)
may be broughtin, such individuals typically havelittle effect on the structural characteristics of the new organization. Trial and error or experimentation may be a necessary ethic. At this level, the organizational structure
may look unidimensional: In suchsituations, the differentiative and integrative handling of information flow from initial sensing to final outputis
often handled only andspecifically by the few managing people who define
the organization. Few,if any, differentiations exist among organizational
functions.
As the new organization becomes successful, it may grow. Individuals
now begin to specialize in diverse tasks. Departments and other organizational units may emerge. Powerdifferentials among employees may become
evident. The structure of theorganization is beginning to becomedifferentiated. Information is now directed toward somerelevant person or group
for processing and potential decision making. With a differentiated structure, a differentiation of organizational views and conceptualizations on
various relevant topics may also emerge. Unique ways of viewing and of
dealing with the environment and even with aspects of the organization
itself may develop. For sometime, this novel division of effort may work
quite well.
Yet, likely pitfalls can exist in differentiation. Where division of labor
becomes excessive and where communications among differentiated subunits of an organization decrease, information flow can be hindered and
decision making may becomefractionated. Even if individual managers with
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separate responsibilities effectively employ cognitively complex strategies
(e.g., differentiative and integrative to their specific departments or subunits), the overall effect on the organization might be very small. Without
integrative effort across their areas of responsibility, resulting decisions
and/or strategies may well be mismatched orat cross-purposes.
A frequent problem in newly differentiated (and, unfortunately, also in
someolder, but insufficiently, integrated) organizations occurs when manager A makes a decision that may be ideal for A’s department but could
have disastrous consequences for the department headed by manager B. A
number of effects may occur. Manager B may object. If so, manager B
maybecalling for a rudimentary form of integration or convergence, which
Weick (1979) has characterized as an ‘‘act of organizing.’’ Another possibility is that B may not notice, may not care, or may be so unidimensionally
focused on the internal workings of his or her organizational segmentthat
he or she does not recognize what A is doing until it is too late. A third
possiblity is that manager B may accept some unidimensional policy
(for
example: ‘‘the only concern we havethis year is profit,’’ which the
CEO
of the company hasrecently formulated), a policy that is compatible
with
the decision of manager A but detrimental to the department headed
by B.
If B heads R&D operations, he may, under these conditions, have
to cut
back drastically on product development. If the unidimensional policy
followed by the CEO and by manager A remains in place—and is
accepted
(or at least submitted to) by B, their company may, overthe long-run,
succumb to the more research-oriented competition as older products
fail to
sell and newerones are not available.
Different points of view by different managers of departments
orentire
departments are similar in concept to different and partially
incompatible
dimensional views of an individual. Within an individual, diverse
dimensionality (and its perceptual and behavioral outcomes) may remain
dormant
because the cognitive domains across which the diversity exists
might remain unrelated. For organizations, however, this is less often
the case. Organizational subunits, at least in small and midsize companies,
are designed
to cooperate and coordinate their activities. Where they operate
at crosspurposes, problems usually become evident after some minimal
amount of
time. Diverse points of view and incompatible policies or
actions demand
resolution. Onekind ofresolution is to follow a single unidimensio
nal fixed
Orientation, often imposed from above. Another, based
solely on differentation, is to follow one view at a time, or for a particular
kind of organizational problem. Today, manager A mayget his
or her way. Some
other time, manager B may be more lucky. This year
profit may be emphasized. However, as profit drops sharply because therei
s less of a market
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for the old standby product, an influx of funds to R&D may occur. Such
a differentiated approach may be (but is not necessarily) preferable to a
unidimensional emphasis on a single overriding approach to management.
Unidimensional (where the dimension used is appropriate) or differentiated decision making may work well when the organizational environment
is simple and easily understood, or where the organization is producing a
product or service that is in demand and cannot be duplicated. In other
words, such approaches may work well during a time period wherethe external environment eagerly accepts the organization’s output. Temporary
successful implementation of such processes, however, mayalso leadtorigidity in an organization’s structure and to inflexibility of associated information processing. The result can be a structurally inadequate
organizational system that cannot adapteasily (or has to go through major
upheavals when it tries to adapt) when external demands or marketplace
characteristics change.
Let us assume, however, that our two managers, with their diverse views
and purposes, ultimately resolve their differences. Their process of reaching
convergence and its outcome (Weick, 1979) may, however, differ widely. At
a simple level, the two managers might compromise. Each of them gets
something. In such situation, the organization is experiencing a minimally
multidimensional approach to management. Although this approval is
primitive, in part because the two managers may not understand (and may
not care about) the reasons for each other’s views, compromiseis, at least,
a starting point. Once managersbegin to discuss their intents and decisions,
the opportunity for low-level flexible integration has a chance to develop.
In fact, the sometimes aggravated question ‘‘Why should I bother with you
and yourideas’’ (whetheractually stated or not) may providethe very basis
for integration as an established organizational process. One manager’s explanation of why he or she cannot go along with a proposed policy may
actually engender some understanding of the requirements of the disagreeing organizational unit. That, in turn, can lead toward the development of
a more mutually acceptable form of decision making, and with it mutually

acceptable strategy development.
Where an individual manager frequently disagrees with existing policy or
standard procedures, his or her views may be disregarded, based on unidimensionalrejection of divergent orientations. However, the existence of
frequent objections from a manager mayalso tend to bring the disparate
orientation of his or her department—and the reasons for the disagreement—into focus. As a result, other managers may learn not to make a
relevant decision ‘‘without talking to Georgefirst’’ to assure that he does
not object to their plans. At this point, a new differentiation within the
structure that serves the flow of information through the organization has
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been generated, and the consideration of the disparate manager’s views provide a potential basis for integration.
With the development of low-level integration, the capabilities of various
organizational subunits can becomeinterrelated to enhanceeffectiveness of
organizational functioning. The specific meaning of effectiveness, as employed here, may be multiple and can change across time. Strategies and
goals may be formulated, tested, and reformulated. Interactions amongorganizational segments (whether departments, informal groups, or individuals) may shift from task to task or from time to time. Both formal and
informal information-flow patterns through the organization may begin to
be used. The organization may begin to function in a more flexible and
adaptive fashion—in part because the cognitively complex cognitionsof individual managers have been communicated across organizational segments
and have been matched by equivalent or similar differentiated and integrated processes in the organizational structure and in organizational information flow. Further, the integrated functioning of the organization may
be enhanced by the development of concepts that have become part of a
common organization-specific language and/or common organizational
culture (see the ‘‘old friends’’ argument of Simon, 1979). The key is communication of integrated views across the boundaries of organizational subunits.
Effective integrative cooperation requires that managers and their subordinates both communicate and understand the need for an integrated
processing. A cognitively less complex manager who constantly insists that
he or she is right (no matter what) (i.e., a manager who employs a unidimensional approach to organizational problems) will tend to be ineffective in an otherwise integrated organizational system. Where the approach
taken by this manager happens to be successful—either by chance or because the task environmentfor this specific decision is simple—he or she
may receive considerable credit for excellence in decision making. However,
if the decision turned outto be less than optimal or detrimental (which is
likely to be the case for unidimensional decision making in complex and
fluid environments) that manger maybe rapidly replaced. Even successin
the short run may not be an adequate defense against likely failure in the
long run.
Of course, the astute manager knowsthat the world is not simple. He or
she presumably understands that it is short-sighted to operate an organization on the basis of a single (unidimensional) principle. After all, numerous external and internal events, their specific characteristics, their
potential consequences and, most ofall, their interactions with organiza-

tional characteristics must be considered.
Managers whoare high-level integrators not only understand the inte-
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uncertainty) or the ‘‘utility function’’ of the decision maker(i.e., the relative
value or weight subjectively assigned to each of the alternatives; for example,
see Edwards, (1954a, 1954b, 1965). The preponderance of workin decision theory has concentrated on techniques for option selection with little research on
those portions of the process which are of greatest interest—namely, the creation, evaluation, and refinement of both hypotheses(i.e., what is the situation)
and options (i,e., what can be done aboutit.) [emphasis in original].

Weshould emphasize, as stated eariier, that decision-making situations
exist where a hierarchical approach can be useful and appropriate. Keen
and Scott-Morton (1978) have described three different categories of decisions that require diverse approaches: (1) fully structured decisions that
may be delegated or automated, (2) semistructured decisions where part of
the problem can be solved by rational approaches (e.g., via computer assistance) but other components require human cognitive intervention, and
(3) unstructured decisions where dimensions of the problems involved are
poorly or not at all understood and humanintuition® and judgment are
required.
It is our thesis that dimensional human judgmentand intuition are best
applied via a flexible integrative cognitive process. Let us return to the arguments of Wohl (1981). That author argues
Whereoptionsare clearly prescribed and input data are of high quality, a system
can be designed which directly ‘‘maps’’ input data into output or response so
that only key observables are considered in the mapping process (e.g., as with
a highly trained pilot carrying out an emergency procedure). Where options are
more or less clearly prescribed but input data are of low quality (e.g., as in
military intelligence analysis), a premium is placed upon creation andtesting of
hypotheses (e.g., where is the enemy and whatis he doing?). Where input data
are of high quality but options are open-ended (e.g., as in the Cuban missle
crisis), a premium is placed upon creation and analysis of options and their
potential consequences(e.g., if we bomb the missile sites or if we establish a full
fledged naval blockade, what will the Russians do?) (Allison, 1971).

Wohlalso considers situations where input data are of marginal quality
and where decision options are open ended: settings that clearly require
complex flexible integrative activity.
The greater the uncertainties, the less the potential for providing predetermied solutions, and, finally, the greater the number of issues, strategic
steps and/or length of time involved, the greater is the necessity for a flexible highly integrated approach to organizational functioning. Clearly, the
greater the numberof units within an organization that may be affected by
decisions, the greater the necessity for their involvement in an integrative
6We consider the concept, intuition, later in this chapter.
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more about the componentsof that process and about the interrelationships
among those componentsthan an outside observer would be able to do. To
the outside observer, only his or her conceptualizations of those cognitive
components exist, and only the given interrelationship among those components. In other words, the observer, in many cases, cannot empathize
with the supposedly intuitive process. Even the manager who engages in
intuition may not be able to do so. Wesuggest that our intuitive manager
may be involved in the differentiation and the integration of events, concepts, organizational components, and so forth. He or she may be trying
out a numberofinterrelationships among differentiated aspects ofa situation or task until he or she suddenly arrives at an (at least tentative) solution. In other words, the intuition is likely the result of an integrative
process.
If our argument holds, should it not be possible to ask the manager to
report on that process(i.e., to tell us how a conclusion was reached)? Probably not, at least not in normal organizational task environments that are
not specifically designed to identify intuitive processes. As individuals, we
learn quite early to understand and describe what we think. We are not
trained in understanding how wethink. Typically, we cannot describe how
we reached any one conclusion, unless that conclusion was based on a simple unidimensional process, or, at the minimum, on simple forms of differentiation. Consequently, we are at a loss when weare to describe our
thought processes and wetend to shrug off requests for such a description.
Anoutside observerwill find it even more difficult to understand that process and will, most likely, agree on the vagueinterpretation of the process
as intuitive.
Indeed, excellent managers use intuition. It is not the kind ofrational
process that is easily described by mathematical models. Mathematical
models are not able to add or modify judgmental dimensions when new
and inconsistent information becomesavailable (at least the programstypically devised to aid decision makers cannot do so). Onthe other hand, the
- intuitive processis notirrational in the sense of irrelevant, meaningless, or
unreliable. It is rational in the sense we have described in an earlier chapter.
Generally, it provides one or more potential differentiated or integrated
interpretations or solutions to problemsin uncertain settings.
Whenwestudy intuition by managerial decision makers wefind a set of
partially diverse yet interrelated kinds of intuitive processes that are well
described by the differentiative and integrative mechanisms of complexity
theory. For example, at the simplest level, intuition is merely the recognition
of familiar (previously integrated or learned) patterns from experience; a
kind of deja vu that relates a current problem or stimulusarray to a similar
event in the past. Here the manager intuits that the previous successful so-
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lution may, again, be applicable. The more sudden ordelayedthe insight,
the more likely the term intuition may be applied.
A second form of intuition involves differentiation, either in perceptual
or decision processes. For example, a manager may attemptto analyzeinformation that was received but does not fit with expected information patterns. Invoking other potential interpretive dimensions may lead to the
discovery or identification of a dimension on which the information suddenly makessense.
In other situations, intuition reflects more integrative processing of information. At the lowest level, an integration may befixed (i.e., hierarchical) and may generate the deja vu experience discussed earlier. At a more
complex, but still partially hierarchical level, a practiced and fixed hierarchical integrative pattern of cognition may not fit with incoming information (e.g., information that is somewhat changed from usual patterns).
Rearranging the relationship among locations of stimuli on dimensions or
rearranging relationships among cognitive dimensions may suddenly yield
a meaningful conceptualization of events, e.g., the insightful intuition
‘‘that’s why they are doing it’’ which , in effect, reflects a modification of
previously established integrative patterns.
On the other hand, where considerable novelty and uncertainty is encountered and where no previous integration experiences are available, intuition describes the process of differentiating and integrating to establish
at least a tentative set of insights, assumptions and/or exploratory actions.
Here, problems mayberedefined or new relationships between the meaning
of inputs and outputs may be generated. Clearly, the latter kinds of intuition we have described involve more complex differentiative and/or integrative processes. Consequently, their process characteristics would be more
difficult to identify by a manager and, especially, by an observer. As a result, these latter processes would probably be even more frequently identified as intuitive.
Intuition may serve well when managers function as leaders of their subordinates and when they developstrategies and goals. In other words, they
use, in part, differentiative and integrative processes as they engagein these
activities. The next sections of this chapter explore the application of those
processes within the organizational setting.

ORGANIZATIONAL LEADERSHIP
Muchhasbeensaid and written about leadership. A widevariety of leadership characteristics have been defined(e.g., Fiedler, 1964, 1965; Stogdill,
1948, 1962), researched, doubted, reconsidered, and either laid to rest or
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added to the manyother descriptions of the leader that are already part of
the literature. We now have manypictures of ‘“‘good’’ and ‘‘bad”’ leaders,
most of them relevant to specific tasks and situations. We do not wish to
add to all those descriptions. Writing in detail about leadership, as is the
case with so many other characteristics of organizational psychology, requires major effort. For the present purpose, we merely wish to explore
some structural characteristics of leadership in an organizational setting,
and even that to only a very limited extent.
First, let us makea relatively categorical statement. Many researchers and
theorists have stated, implied or acted as if leadership quality and decisionmaking quality are a single phenomenon. Westrongly disagree with that
notion. Indeed, these qualities may be found in the same person (or the
same organization). They can, in certain settings, tasks, conditions and for
specific events be based on the same underlying structural processes. However, the two phenomena mayoccur independently of each other as well.
There are excellent decision makers whoareterrible leaders. There are leaders of high quality who are poor decision makers. And, of course, there
are individuals who excel in both; others, who perform poorly in both categories.
Consider, for example, a low-level leadership position, possibly a military
platoon leader or a foreman on an assembly line. He or she does not necessarily need to be an outstanding decision maker. Probably he or she needs
the interpersonal skills and the task competence to be trusted. However,
decision making at higher levels are not part of the job, and the absence
of that competence does notdistract from the potentially outstanding leadership qualifications of that individual.
At advanced excecutive levels, the two functions are not necessarily identical either. We argue that higher-level structural processes are needed in
either case. However, a particular executive’s ability to use multidimensionality, whether differentiation and/or integration, in one content domain is not (see Chapter 4) necessarily identical to that person’s
dimensionality in a different domain. We may, in manycases, hope that a
high-level executive would be able to apply differentiated and integrated
approachesto both the leadership and the decision-making domains. However, in analyzing an executive’s performance, we mayfind that his or her
cognitive complexity is specific to either domainorthatit generalizes across
both performance domain areas.
If we were tolist several ideal characteristics of a leader, they would only
partially overlap with ideal characteristics of a managerial decision maker.
Let us consider one example: an effective leader must be able to relate to
subordinates in part emotionally (when appropriate) (e.g., with warm affect). People want to feel that they are understood, appreciated, liked or
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loved, and needed. The experience and expression of affect is one effective
way of communicating to people that they are important.
For the high-level managerial decision maker, affect is generally inappropriate. He or she must generally function on the basis of cold cognition
to optimize information processing and organizational outcomes. Indeed,
he or she will have to (cognitively) consider affective components of people
in the organization. Nonetheless, the decision-making function will remain
generally cognitive.® If a manageris effective as a leader as well as in the
decision-making role, he or she may haveto switch to affect from time to
time, only to return to cognitive information processing when decisions need
to be made.
Our example of affect as a potential distinctive characteristic of leadership versus decision-making functions was only presented for convenience.
There are many other dimensionally based requirements that predict excellence of leadership and decision functions separately, even at the highest
organizational levels. Of course, there are many commonantecedents of
performance quality as well.
We do notdeal specifically with the characteristics of lower levels leaders
in this chapter. Fewer structural characteristics may be involved in the prediction of leadership at lower echelons.’ Instead, we focus on leadership at
relatively advanced organizational levels. Where a company markets a
product that is in high demand and has no competitors, where cost is no
issue, where resources are and continueto be available and wheresales are
expected to continue to be high for the foreseeable future, leadership will
likely involve few problems. In such situations, various kinds of leaders
may excel. After all, even some lost opportunities, strikes, decrements of
performance dueto lower workersatisfaction and morale are not likely to
take the companyinto bankruptcy.
However, in a highly competitive market, leadership requirements can be
quite different and quite specific. Success may depend on high productivity
at low cost, on considerable profits from limited profit margins and on a
number of other (on the surface contradictory) aspects of organizational
functioning. Under these conditions, a leader must be able to motivate personnel optimally. What, then, should we look for in an organizational leader
or in a leadership team that must function in complex, fluid, and competitive situations?
‘It is interesting to note (see Fiedler, 1984) that managers often think of themselves as
accessible and liked by their subordinates, a view that is often not shared by the latter group.
°Note, however, that this limitation is restricted to requirements for successful leadership
at such levels and does notrefer to the characteristics of any specific leader who currently or
permanently functions at that level.
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municate effectively with subordinates and with other leaders and should
be able to heal wounds wherethe decision has created them. In other words,
a leader must be both hard (in making decisions to optimize the functioning
of people and of the organization), and soft (in dealing with the sensitivities
of people in the organization). He or she must be decisive(particularly on
the surface) when it is important to defend decisions and/or organizational
systems that are not changeable. Yet, he or she must be willing to adapt
and make changesin the organization and/orhis or her own conceptualization when changesare potentially of strategic advantage or when there
is a need for experimentation and creativity. A leader must be able to communicate both the pleasant and the unpleasant—in a waythat is clearly
understood and in a waythatis not detrimental to the leader’s relationship
with subordinates.
In summary, a leader at advanced organizational levels must understand
his or her people and his or her organization as they functioninteractively,
and must be able to motivate and communicate. In dealings with people
and with structural components of the organization, a leader will encounter
many conflicting thoughts, needs, demands and requirements. He or she
cannot simply make a choice. The entire organization and its components,
from the individual worker on up, must be considered. Such complex activities require high levels of flexible integration. They require sharing between leader and subordinates, a process that must be initiated through
actionsof the leader. It requires the development, for example through organizational culture, of the organization into an organismic symbiotic
whole. In this whole, productivity and people, for example, can no longer
be separated from each other but becomeinteracting parts of an integrated
organizational structure. Such an integration, in turn, may be supported
by developments and or changes in the organizational culture—for example, in legends about ‘‘what happened 3 years ago when weall chipped in
at a time of trouble’’ and ‘‘what happened a year later when the company
did particularly well and all its people benefited.’’ The process of organizational integration, developed by astute and cognitively complex leaders
can, in turn, generate a situation where the majority of employees feel motivated to support the organization becauseit supports them—and where
they feel that they are the company. Wepropose:

5.13. While both leadership processes and decision processes are affected
by the dimensionality of structural information processing, and while both
qualities may be present at excellent levels in the same manager, excellence
in leadership and excellence in decision making cannot be considered to be

identical.

5.14

Integrated leadership processes, including affective and cognitive di-
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in strategic terms.!° Even where integrative capacity as the basis for strategic planning is present in all persons, that strategic capacity may not exist
within the same cognitive domains. One frequently encounters some managers who—based on more unidimensional thought processes in some specific domain—will rigidly and dogmatically hold onto the old way of doing
things and will not understand that a changed or changing environment may
require modified organizational responses. In the absence of a consensus—and particularly where unidimensional thought has been the typical
approach to planning, organizations mayfail to generate appropriate strategy. Pettigrew (1973) has referred to the inertial characteristics of such organizations. Management staff of organizations characterized by inertia
tend to maintain a view of their world that may be quite outdated despite
strong evidence to the contrary. Under such conditions, strategy does not
exist: What may be called strategy is merely a replay of old (and often
increasingly ineffective) methods of operating.
To avoid the pitfalls of inertia, organizations need not only an integrative
system of strategy development; they also need a considerable level of flexibility with which that integrative system is developed, used, reevaluated,
modified, monitored, and so forth. Failure to employ strategy, wherestrategy is useful, does not only occur in organizations that hold onto the old
ways; it also takes place in others that hold onto a new way.
For example, 5-year plans often sound good, but they generally do not
work. Organizations and nations that announce 5-year plans rarely achieve
the goals they have set for themselves. There is nothing inherently wrong
with planning over years (1) if those plans remain sufficiently flexible to
permit adaptation and change wherenecessary, (2) if the numberof planned
actions that are directed toward the outside world are relatively few, and
(3) if a very limited number of feedback responses to the planned actions
can be expected. Unfortunately, none of these conditions are typical of the
experiences Of most modern organizations. As a consequence, 5-year (or
other fixed length) plans often becomerigid and may contain detail or goals
that are soon outdated.
While detail may be appropriate when it wasfirst conceived, it can becomeirrelevant by the time feedback to an organization’s initial strategic
action is received. In other words, lengthy and fixed advance planningfrequently may contain componentsthat do not adequately allow for integration of subsequently received information. It does not permit the
adjustments that are possible when openness to information aids in the
'°A recent survey by the American ManagementAssociation (Margerison and Kakabadse,
1984) found that CEOs view strategic planning and decision making (in that order) as their

most important activities, yet planning wasalso rated as causing the mostdifficulty.

128

5.

Structure of Information Processing in Organizations

plans to deal with events. Integrative processes, thus, despite their concern
with multiple organizational processes, keep things simple in their own,
unique but effective fashion. We suggest that:
5.15 Effective organizational strategy (similar to individual strategy) involves the process of planning subsequent actions across several steps toward desired (often general) goals. It involves the integration of
differentiated plan components andinclusion of adequate contingencies.
The numberof useful steps andthe specificity ofsteps in the planning process is, in part, determined by the experienced and anticipated degree of
uncertainty about the environment’s response to each of the sequentialaspects of the strategic plan.
5.16 Mismatches in strategic thinking among responsible personnel can
lead to a lack of overall strategy andto rigidity of organizational actions.
5.17 The level of strategy development is limited by the capacity for integration of individual managers and by the apparent limits in the conceptual functioning of the human central nervous system. Where more than
seven (plus or minus two) items must be simultaneously considered and
integrated (related, compared, etc.) at the same time, errors of omission or
integration error may occur and may, to some extent, flaw the resulting
strategy.
5.18 Complex but fixed planning (e.g., that based on mathematical decision theory) is likely to fail when unforeseen events occur. Optimal organizational strategic efforts would employ a moderate numberofflexible
integrated steps with contingencies toward one or more potentially flexible
goals. The appropriate level offlexible stepwise integration would increase
with the complexity of task and task environment, but wouldlikely decrease
with increasing fluidity and uncertainty.
5.19 Cognitively less complex managers who function in structurally unidimensional fashion may conceive of strategy as the fixed application of
a given principle to a specific problem. Managers who employ structurally
differentiated styles typically employ a pragmatic (one-at-a-time solutions)
approach. Managers whoare flexible integrators tend to plan across several
steps toward a goal, keeping alternative steps in mind as contingencies.
5.20 Organizations that are characterized by flexible integrative strategic
planning may view a moderate number of (subsequently identified) mistakes in strategic planning as outcomes of reasonable risk taking and as
sources of information for future plans. In contrast, organizations where
planning tends to be based on unidimensional considerations may nottolerate mistakes and may punish or fire managers who are deemed respon-
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sible. As a result, such organizations may not process sufficient
environmental feedback and may not adapt successfully to changes in their
environment.
5.21 While differentiation is a necessary but insufficient condition forintegration, and while moderate increases in differentiation beyond the minimum may be of aid to interactive processes, excessive differentiation may
diminish potential levels of integration and strategy development.
5.22

True strategy development is not possible without integration.

5.23 Low levels of strategy development are limited to a single or very few
sequential steps toward goal(s).
5.24 More advanced levels of strategy development imply the development of tentative and contingent sets of potential goal-directed actions in
more extensive sequences, leading toward general goals. The furtherremoved in terms of steps and feedback an action is from the present, the
more tentative and contingent the planning must be. Strategies will, by necessity, have to be less precise and goals more general the farther (in steps
to completion) they are removed from the present.
5.25 Strategy development requires consideration and reconsideration of
current and potential events, conditions, and outcomes. To avoid the information overload that may be associated with this process, integrative
efforts that transform these events, et cetera, into composites will effectively lighten the load, allowing strategy building via higher-level integrations of previously integrated concepts.
5.26 Where integrative processing in strategy development is not available
or appropriate, a consideration of multiple events, et cetera, will likely generate information overload andwill likely have detrimental consequences.
Calls for keeping planning simple and free from excess informational baggage have arisen from the observation of lacking or inappropriate integrative processes.
Experimentation
So far we have considered mistakes as a necessary evil in the pursuit of
complex strategy—yet something to be avoided, where possible. Mistakes
can be errors in integrative planning, often based on uncertainties that remain as a decision is made(i.e., uncertainties that could not be eliminated
prior to decision making). To the degree possible, managerswill eliminate
uncertainties before a decision must be made. However,there are times and

situations where uncertainties predominate, where the novelty of the task
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is encompassing, where information cannotbe easily obtained. Suchsituations, for example, may be ideal for experimentation. Experimentation
effectively invites error, but it also invites necessary information feedback.
Sometimes it may even be necessary to behave in ways that appear(to the
outside observer) to have no rationale (see March, 1980) in order to develop
a rationale for future action. Experimentation is—and often must be—a
necessary tool of flexible integrative strategy. Sooner or later—and sometimes much later—experimentation can point the way toward needed solutions. Of course, experimentation as a componentofstrategy should not,
under normal conditions, be used in situations where high risk is combined
with potentially high levels of negative consequences.
Many organizations, unfortunately, restrict, or even abhor experimentation. Often an organization permits only those actions that can be viewed
as maximally correct. Experimentation is nearly antithetical to the structure
of such organizations. Acceptance of experimentation by an organization,
on the other hand, maybe generated by morefluidity in the organizational
structure, or by integrative processes that call for assumptions and information, where tentative decisions need to be madein the face of uncertainty. Permitting experimentation within an organization has some
similarity to permitting creativity to flourish in some corners of an organization (we return to the concept of organizational creativity).
Wesuggest that
|
5.27 Where uncertainty is considerable, and risks of negative consequences are not excessive, experimentation can provide information that
may aid in the development of organizational strategy.
The Negative Side of Strategy
Wehavepreviously discussed various problemsthat limit strategic action,
such as different cognitive complexity levels among managers or among
organizational subunits (domains), inertia (habitual action tendencies), and
more. Whatever the reason that an organization is not developing strategy
or adequate strategy might be, the concept strategy is typically attractive to
management. Managers feel that being strategic is a positive attribute. As
a consequence, managers often wish to develop strategies for their organizations.
However, strategy development for its own sake can be counterproductive. We have already mentioned the fact that 5-year plans are often of
marginal use, due, primarily, to their inflexibility. In addition, situations
exist where strategies may be inappropriate when first conceived because
they were developed in a vacuum, because they were based on faulty as-
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fectly good ideas and products that—initially—may not even seem to work.
An organization that fosters creativity is, therefore, an organization that
is, to some extent, tolerant and patient.
Most people are—probably fortunately—notcreative. Few organizations
would be able to have the tolerance to allow large numbers of employees
adequate time and resources to engage in lengthy creative efforts. If an
organization did, its resources would soon be exhausted. Some organizations set up internal think tanks and laboratories, where presumably creative individuals are encouraged to develop ideas, products, services, or
concepts. Sometimes they do. However, there are many other employeesin
other parts of these organizations who are not expected to becreative. It
is quite possible that some of these individuals may have a useful
idea—and/or even theskills to develop and test that idea. Successful organizations take advantage of such abilities: Their tolerance and patience
allows the creative individual his or her niche for some timeto develop the
promising idea—withoutthreat of punishmentif the idea is not useful. Most
ideas do not work. However, manythat could work and might be profitable
are never seriously considered because the organizational structure does not
have a place for the potentially creative genius—or for the average employee with a once-in-a-lifetime idea.
Creative products and solutions to organizational problems are defined
as creative because they operate in new and unexpected fashion. One might
say that they violate previous assumptions or conceptualizations. Organizations (especially those that are restricted by inertia) find it difficult to
cope with the unexpected. While they may not object to the end product
of creativity (particularly if it is a marketable product), they may experience
considerable difficulty in dealing with the procedures necessary to develop
such a product. Peters and Waterman havediscussed the existence of champions in organizations where the creative individual is protected by others
whoare sufficiently powerful. Including the champion process is one means
of fostering creativity in less flexible organizations. However, in the more
flexible informal and structurally integrated organizations, a creative individual can typically obtain a niche, at least part of the time, without fear
of the punishment that he or she would experience in morerigidly structured unidimensional organizational settings.
5.29 Structurally unidimensional organizations tend to punish creative efforts as inappropriate and unproductive.
5.30 Support for organizational creativity requires that creative individuals be provided time, freedom from demands, resources, andfreedom from
the threat of punishment in case offailure.
5.31 Creativity is more typically found in structurally less formal, more
highly integrated and generally more tolerant organizations.
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deprivation) should be avoided as well. With too-limited information resources, with limited scanning or openness and withrestricted information
search, decision makers and the organizations in which they function may
becomeineffective as well.
Ideally, the expected information level should be matched (via consideration of an organization’s optimal information-processing capacity) with
organizational structure. Indeed, very large organizational staffs at multiple
levels often produce confusion, conflict, and lack of communication. Excellent organizations, by contrast, tend to create systems of a size that permit differentation and integration to occur (i.e., they generate a level of
organizational complexity that is manageable). Often the number of departments is large enough to clearly differentiate functions, but small
enough to maintain an integrated overview of their interactions. The number of senior-level personnel in excellent organizations is limited so that
communication amongthat group is not overly complicated. Yet, enough
senior-level persons exist to generate diverse (and potentially integrated)
points of view. Enough general goals exist to permit adaptive dealing with
events, but the numberis small enough to prevent chaos.
Size and diversification of organizational elements in excellent organizations are not simplistic as Peters and Waterman have suggested. Rather,
we would say that size and diversification should be optimal. Optimal means
that the organization is differentiated andintegrated to the point where
management personnel can maintain an overview of the organization, of
its functions, and of the key personnel in these functions. Optimal also
implies that the structural characteristics of an organization are matched
to the structural complexity of relevant personnel in that organization. Optimal means that information flow is controlled so that relevant information is available, but not overloading (see the next section). Finally, optimal
means that the seven-plus-or-minus-two items-of-information rule per unit
of time is not widely violated. In other words, the degree to which optimality is present reflects (with the exception of external environment effects) the extent to which information-processing activity is sufficiently
under the control of the organization.
External Environments

Relevant information that impinges on an organization from the outside
varies, of course, in terms of quality and quantity. External load cannot be
entirely controlled. To some degree, internal search and scanning can add
to information where load is suboptimal (particularly, where relevant information is insufficient and considerable uncertainty exists). To some extent, elimination of some information from consideration can reduce
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segments and may, consequently, diminish the effectiveness of overall organizational functioning.
A third information flow pattern (Pattern C) allows communication
among lower-level segments prior to integration. Although this pattern may
serve to diminish integration error, it may have the disadvantage of increasing information load for lower organizational segments—an increase that
could be detrimental where load is already too high. However,this information flow pattern has the advantage of encouraging overlapping and interrelated integrative activity across segments, forwarding more generally
relevant integrations to higher organizational segments. To the extent to
which load at any point in an organization’s information flow structure
becomes excessive, sequential processing of information at that level becomes necessary, again permitting possible integration errors. Communication across segments may, to some extent (where there are common
interests, activities, etc.) aid in diminishing that possibility.
We would propose:
5.32 Load is meaningful only when considered in terms of the unit of time
to which it is applied. Load within organizationalunits is, in some part, a
function of an organization’s information-processing structures. Excessively complex organizational structure (both in terms of the levels of an
organization and in terms of the number of relevant personnel) is likely to
result in overload and may decrease potential integrative processing of information.
5.33 Excessively simple organizational structures (in terms of the number
of levels in an organization and/or the numberof relevant personnel), may
generate insufficient quantities of relevant information and consequent underload, or may generate overload where excessive quantities of information must be handled by too few persons or organizational segments. In
either case, lack of integrative activity may result. Appropriate levels of
organizational integrative functioning are typically maintained at structurally optimal(i.e., intermediate) levels of organizational information processing.
5.34 Where large quantities of relevant information are fowarded by
lower organizational segments to higher segments, the higher segments may
experience overload and may be prevented from integrative functioning.

5.35 Where information received by lower-level segments within an organization is integrated into higher-order concepts before it is transmitted
to higher-level segments, load at higher levels will be reduced, and integrated information-processing activity at those levels will be facilitated.
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5.36 Where integrations by lower-level segments are made without communications among segments, communications transmitted to higherlevels
may contain integration errors that may not becomeevident at those levels.
Communication prior to integration among lower-level segments may diminish such an effect but may increase the load experienced by the lowerlevel segments.
5.37 When information load received by an organization is temporarily
or permanently low, less information should be filtered or preintegrated at
lower organizational levels so that optimal loads can be maintained at higher
levels.

Reducing Load Effects
Where it is impossible to reduce load toward more optimal levels, procedures must be developed that aid decision makersin dealing with overload
conditions. It is probably impossible to learn to handle excessive load levels
adequately. In other words, the solution to overload must be found in methods of reducing effective load. We have already spoken about the decrease
in load impact via filtering procedures and via higher-level integrative processes. Although we did not specifically emphasize its impact on load, we
have at least suggested that the existence of general overall goals can permit
greater ease of integration, which, again, may serve to reduceload effects.
Another means of reducing load is sharing it. While any group of persons
who jointly (interactively) deal with a problem or task are, if anything,
increasing the effects of load as they interact with each other, a division of
the task among various persons (who, for some part of the time, function
coactively, i.e., separately or in smaller subgroups) may decrease load effects. However, integration error may occur whenthe integrations resulting
from efforts of the various individuals or groups are combined.
Finally, another method of reducing load is achieved by ignoring some
of the incoming information. Where such information is of importance,
discarding it can have serious consequences. However, frequently much of
the information reaching organizations is, in fact, redundant. It can be
sorted by trained personnel even before it reaches a potentially overloaded
group of decision makers. However,it is important that novel, unusual or
inconsistent information is noteliminated in that process. Information that
brings astonishment to a recipient suggests that something has changed,
something has not been previously considered or that previously established
integrative conceptualizations are at least partially inapplicable, incorrect,
or incomplete.
The astute decision maker neither ignores nor discards inconsistent in-
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value. With less-complex decision problems, however, the aid of computers
is of some value, if managers do not rely entirely on the computer program’s integrative efforts. Even the best computer programs are based on
hierearchical integration. If not checked, they may support organizational
inertia. Where managers would depend entirely or even primarily on computers in arriving at complex decisions(i.e., where they would not reconsider whether the program’s integrative processes are sufficiently
appropriate), computer assistance in complex decision making may become
a hindrance rather than a help (see also, Keen and Scott-Morton, 1978).

The Measurement of Differentiative

and Integrative Complexity

In the preceding two chapters, we havediscussed various aspects of complexity theory. We have been concerned with differences among individuals
and differences among organizations. We have emphasized differentiation
and integration as structural processes underlying both the acquisition and
the utilization of information andits sequels, such as decision making, creativity, and leadership. Where differences in cognitive complexity among
persons, or where differences in information processing complexity among
organizationsexist, they should be subject to measurement. In this chapter,
wediscuss structural measures for which reliability and validity have been
previously established. In addition, we spend some time on measures
that
appear promising butare still under development. Again, we proceed
by
dealing first with efforts to measure differences among individuals. It
is in
this area where most empirical efforts at complexity measurement have
been
reported. Subsequently, we discuss the measurementof organizational
complexity—an area where we report more on developmental than on
established efforts.
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MEASURING INDIVIDUAL DIFFERENCES
IN COGNITIVE COMPLEXITY

Early theorists who were concerned with cognitive complexity tended to
develop and employ measurementtechniques that were primarily concerned
with social perception. That orientation is not surprising: Complexity theory itself was thoughtto describe only how people differentiate information
about others. For example, the Role Concept Repertoire (REP) Test of Kelly
(1955) was extensively used and modified by complexity researchers. In all
of its versions, the test provides a grid where a numberofpersonsarelisted
vertically and descriptive characteristics (e.g., adjectives) are listed horizontally. Names(or role descriptions) and adjectives can be provided by the
researcher or may be generated by the subject. The subject is asked to mark
positive associations between persons anddescriptors (at least two) and negative associations between the samedescriptor and at least one other person. The grid is evaluated (scored) for inconsistency in the placement of
the same persons amongdescriptors. For example, if mother and father are
both viewed positively and the boss is viewed negatively on the descriptor
‘nice,’ but mother andthe boss are viewed as competent while fatheris not,
then an inconsistency exists. Inconsistencies are viewed as indicants of differentiation. The more inconsistencies are obtained, the higher the differentiation score.
The application of REP-related techniques to specifically interpersonal
judgments has typically maintained that approach within perceptual social
domains. The fact that inconsistencies are scored focuses measurement on
differentiation only. For that matter, REP-based techniques often confound
integration and absence of complexity: if obtained judgments abut persons
in the REPgrid already reflect integrations, low (differentiative) complexity

scores are obtained.
Streufert and Streufert (1978) have provided an extensive review of measurement techniques that focus on social perception, including efforts by
Bieri (e.g., 1955) and associates, Crockett (e.g., 1965) and associates, Zajonc (1960) and others. Their work and measurement methodologies are
discussed in that volumein detail. A repetition of that review in this context
appears unnecessary. The interested reader is referred to Streufert and
Streufert (1978) andto the original sources, e.g., Bieri (1955); Zajonc (1960).
The primary focus of this chapter is on measurement techniques that address both differentiation and integration. However, even in this category
we omit some measurement systems. Where a measurement system or theory appears unrelated either to flexible integration or to organizational
process, it is not considered. For example, the efforts of Scott and asso-
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clates (e.g., Scott, 1962, 1963, 1969, 1974; Scott, Osgood, and Peterson,
1979) and of Wyer(e.g., Wyer, 1964) have addressed both integration and
differentiation on the basis of the H statistic, i.e., a measure of uncertainty
reduction (see Streufert & Streufert, 1978).
In our view, their measures are not appropriate for the assessment of
flexible integrative activity, primarily because reduction of uncertainty on
any given dimension (via some form and quantity of information) may well
increase uncertainty on one or more other dimensions. Only where dimensions remain independent of each other, or where reduction of uncertainty
on one dimension also implies uncertainty reduction on other dimensions,
will use of the H statistic be appropriate (e.g., in hierarchically organized
environments). Our interest, however, is not in hierarchical integration
alone. In fact, we have viewed adequate managerial functioning in organizations as based primarily on flexible integrative processes. For this reason we do not devote extensive discussion to uncertainty-based measurement
techniques. We begin our consideration of complexity measurement with
subjective assessments of cognitive complexity that are sensitive to flexible
information.

Subjective Measures
SENTENCE (PARAGRAPH) COMPLETION

The first widely used measureof differentiation and flexible integration
was the Sentence Completion Test, developed by Schroder and Streufert
(1962) (see also Schroder, Driver, and Streufert, 1967), later, by some authors, renamed the Paragraph CompletionTest.
The technique emerged from earlier work of Harvey, Hunt, and Schroder
(1961) on four systems of personality structure. Inits initial forms, the approach wassimilar to Harvey’s ‘‘This I Believe’’ technique (e.g., Harvey,
Reich, and Wyer, 1968). The Sentence Completion Testis subjective. Respondents complete a numberofsentence stems (such as ‘‘When I am criticized . . . ’’) and then generate additional sentences on the same topic.
Timeallowed for completion of each response andinstructions to subjects
have varied with sample characteristics. Trained scorers (with interrater reliabilities of .9 or better) assess the presence andlevel of structural differentiative or integrative processes evident in the response paragraphs.
Training to becomeproficient (high interrater reliability) in scoring the sentence completion method takes several days.
Based on unpublished work of Driver and Streufert, Streufert and Streufert, 1978, modified the stems of the Sentence Completion Test to match
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the previously discussed two-by-two matrix of cognitive areas containing
perceptual-social, perceptual-nonsocial, executive-social, and executivenonsocial domains. As presently used, the Sentence Completion Test contains, at the minimum, the following stems (each provided to respondents on
a separate page):
WhenI am criticized ....
When I am not sure what decision I should make... .
Whentwo of my friends have a difference of opinion and I am supposed to
resolve the conflict... .
When I don’t know howtointerpret a situation... .
When someonetells me that I have a characteristic that I knew nothing about
Whenthere are several decisions I could make andall of them have some, but
different advantages... .
It seems to me that problems come about because... .
When I don’t know whether I should follow the suggestions made by
afriend....

Two of these stems fall into each of the aforementioned four cells. Additional stems may be added to match the particular characteristics of any
sample of interest. The test 1s usually begun with an additional starter item
that is designed to generate particular interest in an appropriate subject
population. For example, the stem ‘‘Parents...’’ has often been used for
high school students and the stem ‘‘When people who are only looking out
for themselves interfere with what I am trying todo... ’’ has often been
used for adult populations.
While responses to these stems mayalso be usedto yield clinical information (e.g., degrees of hostility), scoring for complexity 1s accomplished
only in terms of structural characteristics. Let us consider the stem, ‘‘When
I am criticized ... ,’’ as an example. Tworesponsesthat differ in content
but are both low in cognitive complexity (i.e., unidimensional in structure)
might be: (1) ‘‘When I am criticized I am usually wrong. I appreciatecriticism because I learn from it. Most of the time people whocriticize me have
my welfare in mind. Particularly when the criticism comes from an authority I will change my ways,’’ and (2) ‘‘When I am criticized I usually
get very angry. I don’t do or say anything unless I know what I am doing
or saying. They have norightto be critical and I tell them so. Most of the
time they are just jealous.”’
An example of a differentiated response is: ‘‘When I am criticized, it
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typically means that the other person has a different way of thinking than
I do. Maybe he grew upin a different environment and learned to think
differently. Probably his way of thinking is okay—but so is mine. Most of
the time I ignore that criticism.’’
A low-level integrated response might sound like this: ‘‘When someone
criticizes meI listen carefully. I don’t necessarily agree with all that person
may say but there are parts of those views that may be relevant to what I
am doing or thinking. Sometimes I combine someoftheir views with mine.”’
The Sentence Completion Test is often scored on a 7-point scale. A score
of 1 implies absence of differentiation-integration and a score of 3 indicates
differentiation. Low-level integration is indicated by a score of 5, and highlevel integration by a score of 7. Intermediate values indicate a midpoint
between the uneven numbers (e.g., someonescoring 2 would be described
as having indicated somecapacity to differentiate, although not at an advanced or even effective level). With extensive training of scorers, additional discriminations amongstructural levels are possible, expanding the
7-point scoring range to 19 values.
Test-retest reliability of the Sentence Completion Testis relatively high,
varying from .6 to .95 in various studies. Considerable validity data have
been provided via highly significant predictions of various perceptual and
performancecharacteristics (see the next chapter). Cognitive complexity as
scored via the Sentence Completion Test does not correlate meaningfully
with other structure- or content-based measures. The highest correlations
obtained have been with the structurally based construct of focusingscanning (.2 to .3 correlations with scanning), with the partially structural
construct of dogmatism (Rokeach, 1960) at an averagelevel of —.25 and
with authoritarianism as measuredby theoriginal F test (Adorno, FrenkelBrunswick, Levinson, and Sanford, 1950) at a level of —.15 to —.2. All
other observed correlations, including the relationship with field independence (Witkin, Dyk, Faterson, Goodenough, and Karp, 1962) have remained below +.10.
The Sentence Completion Test has some distinct disadvantages. First, it
is subjective in nature. As a consequence, one can expect that approximately 5 to 10% of the obtained responses may be unscorable. Further,
instructions must be varied, and often pretested, to match relevant target
populations. Scorers must be trained extensively. Notall potential scorers
are able to achieve aninterrater reliability criterion of .9 or better. Most of
all, however, the test is relatively general and does not focus extensively
enough on any one cognitive domain. In other words, the Sentence Completion Test represents a general measure of a person’s cognitive complexity,
but it provides less information about specific complexity characteristics
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conceive that a single person could be both good and bad. Theresulting
response may be a denial of the coexistence ofall six descriptors.
Differentiators generally have few problems with the simultaneous application of apparently different characteristics. A differentiated impression formation response may, for example, appearas follows: ‘‘This person
is a good worker who makes quick decisions and everyone at work likes
him. But when he comes hometo his wife and children he can be very
nasty.’’ The positive and negative characteristics were applied but relegated
to different time and space.
The integrator has no problem atall with the apparently conflicting implications of the descriptions and can assign them to a live person located
within a single time and space. An integrated response might be: ‘‘Such a
person makes quick decisions. They are usually quality decisions because
she is bright and has gained much experience. Sheiscritical of those who
work for her because sheis jealous of her superiors because she wants to
advance quickly—a goal which she pursues relentlessly and with greateffort.’’ (Note that all six adjectives are reflected in this statement.)
Test-retest reliabilities for the various sets of six adjectives vary from .72
to .92 and correlations among the groups of adjectives vary from .65 to
.84. Correlations of the adjective groups with overall sentence completion
scores vary from .41 to .60. However, when impression formation responses
are correlated with perceptual social stems of the Sentence Completion Test,
correlations are as high as .88 (see Streufert and Driver, 1967).
We have provided a numberof response examples for both the Sentence
Completion Test and the Impression Formation Test. The reader may have
noticed that some of the examples that represent cognitively complex(i.e.,
integrated) responses were no longer than those scoredasless complex. That
bias was introduced by us: We decided to cut responses to the minimum
essential statements that were required for optimal communication of the
responses characteristic to the reader. Length of verbal responses from different individuals can vary considerably. Nonetheless, cognitive complexity,
as measured byeither of these tests, is uncorrelated with verbal fluency. It
is also uncorrelated with intelligence measures, as long as IQ scores are
primarily in a range between 95 and 160+ (Streufert and Streufert, 1978).
Positive correlations between cognitive complexity and intelligence are,
however, obtained whenthe tested population ranges below 95 on the IQ
measures. Jaques (personal communication) has suggested that persons with
low IQ levels tend to express their differentiative and/or integrative style,
where it is present, in terms of object rather than in terms of concept relationships. Existing measures of cognitive complexity are, however, not
sensitive to object differentiation or integration. Rather they specifically
focus on information processing via cognitive concepts.
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Objective Measures

A numberof researchers have attempted to develop objective measurement systems where complexity need not be inferred from written text but
can be scored directly from objective responses. Considerable difficulty has
been encountered in the development of such measures. The problem faced
by test developers is difficult to surmount: People generally do not think
about the way they process information and consequently find it difficult
to respond meaningfully to questions about their own capacity to differentiate and/or integrate. In response to direct questions abouttheir information-processing style, individuals tend to respondin a socially desirable
fashion, simply because it sounds good to be cognitively complex. In addition, less-complex persons do notrealize that they actually employa single (or very few) dimensions when they process information (as discussed
earlier in the football player example) because they tend to assign diverse
labels to dimensional characteristics that are, in fact, highly correlated.
To measure differentiation and integration, one must base one’s conclusions on inference or one must observe performance. At least one attempt
has been madeto develop an objective inferential measure of cognitive complexity. The (unpublished) Complexity Self-Description Test (C x SD) was
initially developed by Driver and Streufert in the 1960s and has been revised
by Streufert and Streufert in the 1980s. The test consists of scaled questions
about a person’s typical modeof dealing with diverse kinds of information.
The preliminary factor structure of the revised test appears to classify persons who neither differentiate nor integrate, two kinds of differentiators,
low-level integrators, and high-level integrators. However, the relationships
of these factors to scores on the Sentence Completion Test are low, and
factor prediction of strategic performancein several relevant tasksis at present marginal. Continued efforts to improve this measure are in progress.
MULTIDIMENSIONAL SCALING

Driver (1962) and subsequent researchers have applied multidimensional
scaling (MDS) techniques to measure differentiative complexity. For this
purpose, approximately 8 to 10 stimuli (which maybesets of information,
of events, persons, ideas, or even concepts) are presentedin pairs to subjects
whoare asked to make preference choices. Where n = the numberof items
in a Set,
n(n — 1)
2

represents the numberofpaired choices. If, for example, a subject chooses
item A over item B and item B over item C, then, to be consistent, he or
she should also choose item A over item C. If all items are placed (i.e.,
chosen) in a way that allows them to be ordered in sequence on a single
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unidimensional scale, consistencyis perfect and the assump
tion of unidimensional choice can be made. However, where choices
are inconsistent,
either error or multidimensional judgments (differentiation)
have occurred.
Take, for example, a person who viewsothers in terms of
both a moral and
a utility dimension. He or she may indeed choose A over
B and B over C
because A is a very moral person, is less so, and C may
be somewhat
immoral. For that matter, D may be completely immoral,
resulting in the
choice of C over D. Let us, however, imagine that persons A,
C, and D are
also business partners. D is the most useful because he provides
most business; the interaction with is less profitable and the interaction
with A has
not generated any profit. Comparing either A, C, or D with B (with
whom
a business utility relationship does not exist) will result in
the expected
placement on the ‘‘moral’’ dimension (i.e., A will be valued more
than B;
C and D less so). In comparing A with D and with C howeve
r, C and D
are preferred, suggesting an alternate judgmental dimension. Where,
in
other words, several groupsofinternally consistent choices emerge
, the assumption of multiple dimensionality (differentiation) appears reasona
ble.
To allow a subject to express existing judgmental dimensions via MDS
pair
choices, task instructions must emphasize comparisons in terms of
some
relatively vague, superordinate concept that can serve as a flexibl
e guide.
In its usual form, MDSdoes not provide estimates of integrative
cognitions. Integrative activity, where it generates single higher-order
concepts
mayresult in interpretation by the scaling technique, which suggest
absence
of differentiation.
TEXTUAL ANALYSIS

Suedfeld and his associates (e.g., Porter and Suedfeld, 1981; Suedfeld
,
Corteen, and McCormick, in press; Suedfeld and Piedrahita, 1984;
Suedfeld and Rank, 1976) have adapted the sentence completion techniqu
e to
analyze a wide range of written material (speeches, memos, poetry,l
etters,
etc.) to obtain estimates of differentiation and integration by the
authors
of that material. Clearly, poems and speeches are not an ideal
basis for
complexity estimates. While sentence completion stemsare specifica
lly designed to create conflicting cognitions that are likely to generate
evidence
of multidimensional conflict resolution (where present), general
material
may or may not generate potentially conflicting thought
patterns.! As a
result, lengthy material may be necessary for textual analysis,
and scoring
"Absence of conflicting thought patterns as well as conseque
nt absence of evidence for
differentiation and integration may also be due to intention
al unidimensionality in certain
kinds of written material, speeches, etc. Without understanding
the underlying reasons, many
politicians, for example, present their thoughts in a more
unidimensional fashion to match
their statements to the cognitions of less cognitively complex
voters. In other words, care must
be taken in the selection of material for scoring.
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As a consemay have to be based on sometimes restricted information.
d by Suedfeld
quence, most of the more cognitively complex scores obtaine
less, these
and associates do not exceed levels of differentiation. Nonethe
ational
organiz
authors have been able to predict a variety of personal and
7).
Chapter
(see
outcomes on the basis of their measurement techniques

MEASURING INDIVIDUAL, TEAM,
AND ORGANIZATIONAL PERFORMANCE?’
One method to measure the application of differentiation and integration
by individuals, groups (teams), and organizations is an analysis of their
have
decision-making structure. Two methodsfor decision-making analysis
of
analysis
direct
a
and
w
been devised: the retrospective post-hoc intervie
and
methods
two
these
decision and information sequences. We discuss
some early thoughts on a third method in this chapter.
Actions and their relationships to task environments, task demands, and
information flow may be counted, classified, and related to each other.
Such counts andclassification of actions and of information-action relaactionships can provide a basis for understanding the reasons underlying
(e.g.,
s
associate
and
Streufert
goals.
and
s,
tion sequences, strategie
Streufert, 1983a, Streufert and Streufert, 1981a) have developed a timeevent matrix methodology that describes the structural aspects of an individual’s, a team’s, or an organization’s decision making.
The tasks of an individual or group operating in the organization are
rarely limited to dealing with single events within limited contexts. Most
decision makers in applied settings must respond to a continuous series of
inputs from the environment. Their resulting actions are usually deterof
mined, in part, by some plan(s) and in another part by the necessities
reof
y
dealing with current events. Their decisions may consist primaril
s
spondentactions or they may reflect some degree ofstrategy (i.e., decision
achieve
to
that are interrelated and occur in a planned sequence designed
one or morespecific or general goals). Whether individual or group actions
planning
reflect pure respondent behavior, or whetherthey reflect strategic
The
effort.
task
a
of
may be of considerable importance for the outcome
identify
s
observer
or
ers
time-event matrix was developed to help research
ies,
structurally different kinds of actions(e.g., decision) and their frequenc
settings.
as they occur in naturally complex task
ted
The following pages describe how time-event matrices are construc
(Streufert, 1983a, #12; and
2This section is primarily based on two ONR Technical Reports

Streufert and Streufert, 1981, #3).
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on the basis of individual or group performance. Subsequently,
a number
of formulas describing specific performance measures are provide
d and explained. The formulas are based on calculations derived from
the matrix
and reflect generally orthogonal measures of performance
style and outcome. Reliability and validity (in predictions of performance)
for these
measures has been established. Additional measures may be
based on the
time-event matrix, where needed.
The Matrix

Performance quality, particularly in complex tasks, is
determined byat
least three componentsof individual or group effort: (1) approp
riate knowledge about what responsesare potentially correct or incorre
ct in a give situation (where possible), (2) ability to develop and employ
a plan and to
respond at the appropriate time with an optimal combination
of responses
(including the use of strategy), and (3) the capacity to respon
d immediately
when required. The time-event matrix is designed to assess
the second and
third of these components. In many cases, the first compon
ent(i.e., appropriate content knowledge and understanding of the
task situation) can
be assumed, as long as the involved individualor organization
hassufficient
training and/or experience. However, persons with excelle
nt training and
ample experience can differ widely on the second and
third components.
The time-event matrix is a graphic, two-dimensional
representation of
action sequencesacross time. One of these two dimensi
onsrepresents time;
the other represents a nominal scale describing subsets
of activities. For
example, the second dimension mayeither represent
subsets of decisions,
subsets of communication activities, or other actions
of interest. Each action is represented by a point in the matrix. Relatio
nships among actions
are shown bylines that connect action points.
Time-event matrices may be used to depict a variety
of task activities,
depending ontheinterests and orientations of the
researcher or observer.
Because we cannot coverall of the purposes for which
the matrix can or
has been employed, wediscussits application for
one purpose as an example: decision matrices. It should be remembered,
however, that most
other performance areas, aside from decision making
, could have been selected equally well, At the end ofthis chapter, we
make some suggestions
about another application.
The time-event matrix technique was developed
to measure interrelationships among actions over time and effects
of information flow preceding actions. As indicated, the matrix is not particu
larly sensitive to action
content (e.g., specific decisions) and is not design
ed to distinguish between
correct vs. incorrect action. If the quality of action
content is of concern,
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additional measures (beyond those discussed here) are necessary. The matrix may be expandedinto three- (or n-) dimensionalspace, permitting measurement and prediction of additional relevant variables as they impact on,
or interact with, task performance and the measures of task performance
that we discuss next.
Establishing the Matrix

The two basic dimensions of a two-dimensional time-event matrix are
time and subsets of some specific activity—actions. For present purposes,
the activity is decision making and actions are decisions. Eachis discussed
in turn:
TIME

Time in the matrix is plotted horizontally. There are no particular restrictions on the time intervals used (no matter whether time proceeds normally or is—as in some simulations—expandedor condensed). Events that
occur sequentially and independently of each other must be plotted on different time points. The time dimension moves from left to right. Any time
scale units may be used, except that decision-making sequences that are to
be comparedacross persons, groups, or organizations must employ the same
scale units or must be mathematically transformed to match.
ACTION (DECISION) TYPES

Decision-making tasks and settings differ widely; consequently, types of
decisions must differ as well. For example, executives dealing with the potential purchase of another corporation may be concerned with such action
areas as establishing the value of the other company, determining potential
duplication of effort, et cetera, whereas military decision makers may be
concerned with troop movements, air support decisions, and so forth. In
other words, groupings of decision types must be established separately for
each general group of decision-making situations. Selection of decisionmaking types is best done by expertsin the field. The types selected should
be inclusive, where possible of approximately equal breadth, conceptually
meaningful and consistent. The types should differ clearly in terms of activity, method and meaning, et cetera. Decision types should reflect categories that may potentially be used by decision maker(s) involved in the
situation. While some decision makers would likely use one group of decisions, others may use a different overlapping group. In other words, it is
not expected that any single decision maker would employ all available
decision categories.
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While there is no restriction on the numb
er of potential decision types
that mayberepresented in any one timeevent matrix, decision types should
be selected so that decision makers use, on
the average, somewhere between
10 and 20 different types of decisions in
any time sequencethat lasts for
several hours. Note, however, that these
Suggestions are ideal requirements
(which aid in data analysis) and do not
supersede the practical characteristics of decision-making situations. For
example, if a decision situation
requires only one kind of decision, one
cannot manufacture other decision
types. In effect, use of a decision matri
x in such simple situations may not
be helpful. For example, if all available actio
ns reflected troop movements,
then splitting decisions by the unit move
d may not be meaningful forpres-

ent purposes.

DECISION POINTS

Once timeis plotted horizontally and decis
ion types (as selected, for example, by an expert panel) are plotted vertic
ally, each decision made by an
individual, by a groupofdecision makers, or
by an organization (as desired
by the researcher or observer) can be presented
by a point placed vertically
beneath the time when that decision was made
(or announced, ortransmitted, again depending on theintent of the
researcher or observer) and
horizontally next to the decision type represente
d. All decisions can be so
placed in the matrix. Decisions made at the
same point in time may be
connected with vertical lines. Decisions repre
senting the same decision type
may be connected with horizontal lines.
INFORMATION INPUT

In the matrix, as used to date, informatio
n input is considered only asit
relates to decision output (this limitation
was chosen for convenience and
is not necessary). Any unit of input that
leads to an Output is marked in
the matrix (e.g., by an *) under its appropriat
e (input) time and in front of
(on the same decision-type line as) decis
ions subsequently made as a
consequence of that input. The input aster
isk is placed in advance of each
output produced—thatis, it may occur
on more than one horizontal (decision-type) line. The horizontal distance
between the input asterisk and the
subsequent decision point reflects the
time elapsed between receipt of information and therelevant response.‘
*Because decision makers would rarely, if
ever, employ ail available decision types,
the
potential for considerably more than 10-20
decision types (as in more general terms action
categories) may be provided.
“See the section on calculated measures
for a discussion of time measurement.
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END EFFECTS

Whether or not a forward diagonal is draw
n depends on whether a
planned later decision is indeed produced
as a follow-up to the earlier decision. Where a decision task ends abruptly,
the Opportunity to carry out
a previously planned decision may not exist.
Such an event could arbitrarily
limit the number of diagonals generated
by decision makers as they are
reflected in the obtained measures (see next
section). Where decision making is measured in experimental settings, rando
mization of time periodsreflecting or containing potentially differing
environmental conditions may
be used to avoid a constanterror. Calculatio
ns of probabilities of diagonal
connections may be used as wel] (see measurem
ent section). In applied settings, various frequencies of diagonal conne
ctions among decision points
in diverse task segments may reflect current
task requirements and may
reflect appropriate task performance.
ESTABLISHING RELATIONSHIPS IN THE MATRI
X

For purposes of analysis, it is important to
establish clear relationships
(1) between inputs and subsequent output
decisions, and (2) among decisions that are causally or Strategically related
(as shown by diagonals). The
only perfect representation of these relationship
s exists in the brain of the
decision maker(s) at the momentrelevant decis
ions are made. Any measure
of those relationships can, consequently, be
subject to someerror. Clearly,
it is important to opt for the least amountof
error in both experimental
and observationalsettings. Certainly, the error
levels are much smaller in
a well-designed experimental simulation than
in observations obtained in
ongoing free environments. In an experiment
al simulation, records of planning can be obtained during the planning proce
ss. In real-world task environments, that may or may not be possible
and less precise techniques
(such as post hoc interviews) may be required.

Applications of the Matrix

Ideally, decision maker(s) should be asked immed
iately (upon making a
decision) to indicate (1) any information recei
ved on which a specific decision is based, and (2) any planned subse
quent decisions that might be
employed as a preplanned follow-up to the
currentdecision. Isenberg (1984)
has successfully applied a similar method
in his analysis of executive decision making by senior managers. With
some effort, this can also be
achieved in some simulated environments(t
he participants may have to be
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sequence. Where noclear relationship is stated by
the decision maker(s),
aids must be used to determine whether relationship
s exist. Such commonalities among decisions as addressee, location, action
, et cetera, are useful
for this purpose. The mostreliable of these is proba
bly location. In a military setting, to give a relatively simple example,
moving artillery to quadrant X5, askingit to fire on Y6, moving infantry
to Y5, and finally ordering
the infantry to attempt to take Y6 would reflect
a series of interrelated
decisions across time. It should be noted here that
moving troops to Y5 and
other troop units (both infantry) to X5 (at a later
time) would not result in
a diagonal connectionin the time-event matrix: troop
movementsrepresent
the samedecision type. This outcomeis intentional:
repetitious actions are
not necessarily representative of what we have terme
d strategic actions.’ If,
on the other hand, both units are later asked to attack
Y6, diagonal connections between the two movements andthe later
attack would be drawn.
On rare occasions, decision sequences may bedifficult
to judge in terms
of their potential interconnectedness. To the degree
to which a judge can
develop a cognitive image of the goals and strateg
ic conceptualizations of
the decision maker(s)(or if the judge can obtain advan
ce information about
their plans), the determination of strategic relationship
s will be easier.
In any case, if, after considerable thought, a judge
is uncertain whether
two decisions are or are notrelated to each Other,
it is preferable to err by
omission. Uncertain relationships (interconnections)
should not be scored
because, as the reader will see from studying some
of the formulas we present later, some measures would likely be greatl
y inflated by erroneously
scored relationships.
An example of two decision matrices is providedin
Figure 6.2. The figure
Shows decision matrices generated by two groups
of organizational managers who differed in their decision-makingstyles
(complexity). Visual examination of these matrices clearly communicates
that there are meaningful
differences between those styles. These differences
are, of course, subject
to measurement. A numberof measuresthat have
been previously used for
research, assessment, and training purposes are
provided in the appendix
of this book. Manyofthese measurement techni
ques have formed part of
the methodological basis of research presented
in the next chapter.
For the present, let us merely provide short descri
ptions of the matrixbased measurement techniques we have used.
The measures can be grouped
into two generalcategories: (1) simple counts
of actions of various kinds,
and (2) more or less complex measures of interr
elationships among actions.
"Strategy, as used here and defined earlier,
is not necessarily identical to the military
application of that term.
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COUNTSOF ACTIONS?

This measure counts the number of
Number of Decision Categories.
different kinds of decisions that a person, group, or organization employs
during a specified period of time. Categorization into decision groupingsis
typically task specific and accomplished by teams of experts.
detailed information on cal8For the purpose of this short description as well as the more
of measurement. Other
unit
the
as
decisions
action
consider
will
we
culation of measures
actions may, of course, be substituted.
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Number of Decisions.
This measure counts the number of speci
fic
decisions made by a person, group, or organ
ization during a specified period of time. Subcategories of the number-ofdecisions measure may count
decisions of diverse content. For example,
it is possible to calculate the
number of information search decisions.
Number of Respondent Decisions.
This measure counts the number
of decisions madein response to (often recen
tly) received information. A
subcategory is a count of retaliatory decis
ions—that is, those respondent
decisions that do not form part of a strate
gy, representing actions that are
not related to future decisions that will be
madeat a later time.
Average Response Speed.
This measurecalculates the amount of time
that has elapsed between receipt of infor
mation and a relevant respondent
decision. Other counts may, of course, be
introduced when necessary or
useful.
COMPLEX MEASURES OF INTERRELATIO
NSHIPS
AMONG ACTIONS

Numberof Integrations.
This measureis the simplest (and most frequently used) measure of strategic inter
relationships among decisions.
Where a decision is carried out to make a
later different decision possible,
assuming that later decision is indeed Carri
ed out, credit for one integration
is given. The total score is the count of thenu
mberof interrelationships among
decisions that originate during any specified
period oftime.
Number of Backward Integrations.
This measure considers relationships of the nature just described, except that
plans to makea later decision
were not madeat the time of the Original
decision. Rather, an earlier decision was later recognized as useful for
a current decision. Number of
backward integrations are credited to the
specified period of time during
whichthelater of twointerrelated decisions
has occurred.
Integration Time Weight.
This measure counts the length of elapsed
time between any two decisions that form
the basis of the number-ofintegrations measure.

Quality of Integrated Strategies (QIS).
the numberof integrations that are direc
tly

The QIS measure considers
and strategically related to de-
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the end point of any integration. The
cisions representing the beginning and
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have discussed how a time-event
In previous sections of this chapter we
measures may be derived from it.
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ion-making style after a series
son’s, a group’s, or an organization’s decis
d?
of decisions have already been complete
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events. Instead, we may wantto observe and record what
happensasevents
unfold or as decisions are made in response to events
or as part of some
strategic sequence. If we are lucky, we maybe ableto
listen to an individual
or to a panel of persons as they makedecisions. We
may be able to watch
a decision maker and ask questions as he or she deals
with complex issues
over time (e.g., Isenberg, 1984). Most often, howeve
r, we are not so lucky.
We mayhaveto analyze a decision sequence that may
have occurred some
time ago. The construction of a time-event matrix
may have to be based
upon a post hocinterview technique.
In a post hoc interview, decision makers may be asked
to recount how
specific decisions were made and how other potenti
al decisions were rejected. They mayalso be asked to recount the inform
ation that was available at a specific time and whenthat information
became available. They
may be asked to indicate what thoughts were genera
ted by the arrival of
information and how decisions were based on the
information. They may,
most of all, be asked to talk about plans they had
made, what contingent
and/or future actions they had considered and which
of these actions were
carried out. They maybe asked to recount whycer
tain planned actions were
taken while others were not. Wereearlier plans replac
ed bylater plans? Had
some planned decisions simply been forgotten?
Did later incoming information makepreviousplansless useful?
The purpose of the post hoc interview (often checke
d andsubstantiated
by viewing written records, when available) is to
establish whether a decision sequencereflected some degree of planned
strategic effort and whether
decisions were madein response to specific incomi
ng information. Such an
interview should be designed to generate enoug
h data to develop a timeevent matrix, allowing calculation of the variou
s measures that we have
described.
Without question, post-hoc interviews generate
a number of problem
areas. Decision makers often fail to recal] decisi
ons and decision sequences
accurately. Strategic sequences may be reported
because they sound good
in retrospect yet were never actually considered
in the task setting. Errors
made by decision makers may be omitted in
retrospect in the service of
social desirability. The greater an interviewer’s
access to written documentation that may beused to validate statements,
the more accurate the data
will be. Where decision makers know that
an interviewer has access to written data, they may be more honest about their
mistakes. In addition, information that may have been forgotten may
emerge from written material.
While the post-hoc interview technique has
disadvantages, it certainly has
its
share of advantages as well. Using this
approach, a researcher is able to

162

6.

Differentiative and Integrative Complexity

delve into real decision-making situations, reflecting actual behavior of
managers and organizations involvedin realistic task environments. In other
words, where recollections of interviewees are relatively accurate, a rela-

tively valid representation of managerial and organizational decision making can be obtained. Although this technique has not been extensively
researched and systematically employed, it appears generally reliable and
predictive of a manager’s or an organization’s future task performances.

Simulations

Simulations are not unfamiliar to most organizational decision makers.
In many settings, both in the private and governmentsector, they are used
for training and performance evaluation purposes.
FREE SIMULATIONS

Early simulation techniques (e.g., those employed by Guetzkow, 1959,
and his many followers) have been described by Fromkin and Streufert
(1976, 1983) as free simulations. In this method, all participants or participant groups begin with an identical problem. Their initial resources, limitations, and opportunities are identical. However, as the participants make
decisions, they begin to modify their task environment. After some time,
the environment of one decision maker (or group) may show little resem,
blance to that of another decision maker or group. For training purposes
demclearly
It
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puronstrates the consequencesof different sets of decisions. However, for
te.
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y
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imposbe
may
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l
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(1985) can be of
EXPERIMENTAL AND QUASI-EXPERIMENTAL SIMULATIONS

there
To an individual participant, or a group or team of decision makers,
versus
free
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ces
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are no apparent differences between participation
and
experimental simulations. Participants arrive at the simulation setting
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are provided with information abouttheir task and the environment. They
make decisions that are designed to affect the situation in which they find
themselves across time. They plan, respond, andreceive information about
ongoing events and outcomesof previous actions. However, while participants in free simulations receive information that is a direct outcome of
their previous actions, participants in an experimental simulation receive
preprogrammedresponses. Although they may think (if the simulation 1s
well designed) that incoming informationreflects the effects of their earlier
activities, in fact, their actions may havelittle or no effect on simulation
events. In quasi-experimental simulations, the programming of events, to
which participants are exposed, is modified to provide somedirect effects
of previous actions, only as long as those events are not part of an experimental manipulation. Where experimenters wish to measure effects of
specific events and/or event frequencies, those events are entirely preprogrammed.

MEASUREMENTOF DECISION STYLE VIA SIMULATION METHODS

If we wish to understand the characteristic decision style of a manager,
or of a management team, we can place these persons into an experimental
or a quasi-experimental simulation. A relevant environment of appropriate
complexity may be generated. The participant decision maker(s) may be
asked to deal with that environment over time. Simulation time may be
condensed, so that feedback can be accelerated and decisions can be planned
and implemented in close proximity. As part of the simulation system, appropriate information (at least, in part, programmed) is provided. The decision makers areaskedto state future plans, if any, when a specific action
is taken. Further, the decision makers are asked to indicate any previous
decisions that have provided a basis for the current action. They alsolist
information they have received that was used to develop the rationale for
a current action.
The decision maker(s) must be motivated to provide such information.
As an incentive to cooperate, it is often useful to indicate that a record of
future plans will speed future actions whentheyare initiated (e.g., the decision maker’s staff is forewarned about potential future actions and will
be prepared to implement them more rapidly and moreeffectively).
The decision categories, number, timing, and relationships among decisions and information that are obtained by this method provide a basis for
the time-event matrix discussed earlier in this chapter. Drawing a timeevent matrix and calculating the score values based on such a matrix can,
of course, be an arduous and time-consuming task. To avoid problems, we
have developed microcomputer-based simulation techniques that use com-
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puters in the decision-making task. The microcompu
tergenerates preprogrammedinformation and quasi-programmedresp
onses to decisions made
by an individual or a task group (team). Decisions
are entered directly into
the computer.? The computer requests and record
s responses to questions
about future plans, past relevant decisions, and releva
nce of current decisions to received information, which is stored for
later analysis and for
automated calculation of matrix-based scores.
The microcomputer technique allows an experiment
er to specify both
content and characteristics (e.g., quantity) of informatio
n received by decision maker(s) at any point in the simulation. Consequent
ly, the simulation
technique can be adapted to various task environments and
content areas.
Moreover, the technique allowsspecification of task deman
dlevels that can
differ across time. As has been described for our aforemention
eddisaster
simulation, a computer-simulated task environment may be
generated that
required excellence of planning at one point and decisive rapid
responding
at another. Scores are calculated separately for each of these segmen
ts, allowing a researcher to determine whetherthe various appropriate
styles are
available to decision maker(s) and whetherthe decision maker(s) can
switch,
where necessary, from onestyle to another.
Earlier, we discussed free simulations as useful for training purposes
and
experimental or quasi-experimental simulations as particularly useful
for
research and performance evaluation. We havealso indicated that the free
simulation techniqueis not typically designed for research and maybe only
marginally useful for performance evaluation. We should emphasize, however, that the experimental and quasi-experimental simulation techniques
can be extremely useful for training. The fact that they are controlled, and
therefore, reliable across administrations makes them excellent vehicles for
training purposes. Commenting on a specific performance during a pretraining administration of such a simulation and comparison to performance in a later simulation (with changed content but identical structure)
is not only valuable to demonstrate where a trainee has or has not improved, but is also useful as an evaluation system for the training process
as such.
Experimental and quasi-experimental simulations have been extensively
employedin individual and organizational research. They produce data that
are highly reliable and predictive of organizational effectiveness (where differentiation and integration or other measures obtained are relevant for
specific tasks). Considerable data based on these simulation techniques and
their time-event matrix scores are discussed in Chapter7.
*In another version of the simulation methodology, an assistant to the decision maker(s)
operates the computer system. Information is provided verbally by the decision maker(s).
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Wecould now consider organizational segments as vertical entries in a timeevent matrix, replacing the decision categories we had placed onthevertical
earlier on. The horizontal may remain time. Information input might be
represented byasterisks, as before. Communications among segments might
be diagonal arrows pointing toward the segment receiving the communication. The diagonals would connect the segment sending the information
at the timeit is transmitted with the organizational segment receiving the
information. Our new diagonal connection would end at the point in time
where the latter segment reacts to the information (e.g., by engaging in
some form of action, communication, etc.).
Even though this method appears, on the surface, quite useful, it has at
least two shortcomings. First, the time component in the matrix has lost
some of its meaning. Slow reaction to incoming information may in many
cases prohibit effective integration. If so, it is no longer an aid in strategic
process. Secondly, we may want to know more aboutthe particular kind
of communication processes occurring amongorganizational segments. One
part of an organization may simply have forwarded unchangedinformation
to another segment. That action would, of course, be considerably different
from forwarding information with appropriate commentary and suggestions. (We will not consider the possibility that information might be forwarded with either intentional or unintentional modifications and/or
distortions.) Commentary, suggestions and requests, when provided with
appropriately transmitted information, can be useful in generating integrated organizational strategies.
To measure organizational communication, in other words, we may employ the matrix in a somewhatdifferent fashion: (1) We may wish to count
only communicationsthat include appropriate modifications, commentary,
et cetera, as bases for drawing diagonallines; and (2) we may wish to ignore
measures that employ time between thefirst and the second events as part
of the measurement system. In other words, such scores as time weight,
QIS, and weighted QIS may not be meaningful for an analysis of organizational communication. Other scores, including the measure for average
response speed may continueto be quite valuable to describe the complexity
of organizational communication.
While measurement of organizational information flow and organizational decision making characteristics via time-event matrices and related

techniquesis certainly possible and wouldlikely be of considerable value, the

method has not been seriously applied to date. However, time-event-based
methods, as well as more standard measurement techniques, have been employed extensively to obtain, for example, data on managerial behavior.
The next chapter reports on relevant research completed in our own laboratories.

Research Data on the Behavioral and
Organizational Effects of Dimensionality

In previous chapters, we have advanced a number of propositions about
relationships between cognitive complexity (i.e., differentiative and integrative multidimensionality) and behavior. The present chapter reports on
some data collected to test those propositions. In this chapter, we present
data in greater detail than was done in Chapter 2. However, a number of
hypotheses that we have advanced have yet to be tested, especially those
that relate directly to information processing by organizations. The reader
in search of research topics can find a fertile field for his or her efforts.
Webegin our discussion with research oriented toward the individual and
focused on perceptual phenomena. Asthe chapter progresses, we movetoward groups and organizations and, finally, toward data relevant to task
performance.

ATTITUDES
Streufert (1966) presented individuals differing in cognitive complexity
with information about the views of another person on an important subject. The other person either agreed or sharply disagreed with the views of
the subject. Subjects then rated the other person on evaluative attitude
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scales. Ratings were obtained for three ‘interaction distances.’’? The subject
was asked to consider a situation where he or she would haveto spend
considerable time with the other person (minimum interaction distance), a
situation where time and contact was moderate (moderate interaction distance) and, finally, a situation where the expected interaction wasrestricted
to temporary visual contact (maximum interaction distance). As one might
expect, attitudes toward a person whoagreed with the subject (conforming
message content) were much morefavorable than attitudes toward a person
whose viewswere sharply different (deviant message content). The manipulation of interaction distance affected the more and theless cognitively
complex subjects quite differently. The least cognitively complex groups of
subjects, representing persons with unidimensional cognitive information
processing, was not affected by interaction distance. Their judgments were
invariate: When the other person was judged positively, that positive attitude tended to be pervasive, no matter what the interaction distance. When
that person was judged negatively, the resulting negative attitude was equally
pervasive. For three groups of subjects representing higher levels of cognitive complexity, however, attitudes moderated as interaction distance increased (see Figure 7.1).!
For the least cognitively complex subjects apparently only one dimension
was relevant: the positive or negative evaluation that had been generated
by the conforming or deviant thinking of the other person. For subjects
representing three higher levels of complexity, information about interaction distance apparently represented a second relevant dimension. In other
words, attitudinal judgment of these individuals reflected both dimensions.
Because the experimental design presented information on only two dimensions, judgmental discrepancies amongthe three more cognitively complex groups could not be expected and were not obtained. With the
introduction of additional information on other dimensions, these groups
may have generated responses that would havereflected their structural differences.
Similar results were obtained by Streufert and Streufert (1969). These
authors placed dyad decision-making teams into a complex experimental
simulation. Participants received apparently responsive, but, in fact, programmed information throughout the several hours of their participation
in the simulation task. Either increasing failure or increasing success was
experimentally induced. Decision makers rated their teammates on evalu'The data are supportive of theoretical propositions on attitude development and change
advanced by complexity theorists (e.g., Streufert and Streufert, 1978) and indicate that differences in complexity have considerable impact on interpersonal (here, attitude) contentareas.
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FIGURE 7.2.
Effects of cognitive complexity, success, and failure on attitudes toward
team members. (Reproduced from Streufert, S., and Streufert, S. C. Effects of conceptual
structure, failure, and success on attributions of causality and interpersonalattitudes. Journal
of Personality and Social Psychology, 1969, 11, 138-147.)

to be multidimensionally based. As the salient dimension changes, less cognitively complex persons respond with potential attitude change, a response
that varies in linear fashion with the degree of changein the salient dimension. For such individuals, attitude change is unlikely if a changein information (whether relevant or not) is not located on their most salient
judgmental dimension. In contrast, more cognitively complex persons may
change /ess with modification of any one particular informational dimension, whether salient or not, unless information relevant to other dimensions has changed as well.
In summary: Less cognitively complex individuals are more easily persuaded (where a salient dimension is modified) and less easily persuaded
(where the persuader is operating on inappropriate dimensions). In contrast, more cognitively complex individuals change attitudes moreeasily
when new ordiscrepant information is made available—but that change is
likely to be a more moderate one(see Streufert and Fromkin, 1972: Streu-

fert and Streufert, 1978).
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Percent of Situation Due to Decisions of Ss Own Team

ESTIMATED LEVEL OF CAUSAL FACTORS FOR CURRENT SITUATION

Wehavealready mentionedthe interactive relationship between attitudes
and attributions. People’s views of others often depend on the degree to
which they consider the other person as causal and/oras responsible for
their personal (or their joint) fate. Our research has shown thatless cognitively complex persons tend to take credit for success experiences for
themselves and their teammates, but typically reject responsibility for failure experience (at least for themselves). More cognitively complex persons,
on the other hand, are morelikely to view themselves as causal, at least to
a point. However, as either success or failure increases to high levels, they
will focus on other antecedents of current conditions as well. Data obtained
by Streufert and Streufert (1969) on this topic are presented in Figure 7.3.7
Nogami and Streufert (1983) and Streufert and Nogami (1984) have extended previous findings on dimensionality and attributions to relationships
between message (or question) dimensionality and outcomeattributions.
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FIGURE 7.3.
Effects of cognitive complexity, success, and failure on attributions of causality. (Reproduced from Streufert and Streufert, 1969.)
*These data, as well as those on attraction (discussed below), again are indicative of the
generality of complexity effects on interpersonal variables.
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These authors have shownthat specific dimensional cues provided in communications to subjects can produce diverse attributional judgments and
decision outcomes. What attributions are made and which decisions are
madein task settings is often based on the specific dimension that is made
salient by the information. For example, attitudes, jury decisions, or medical decisions may be modified by specific forms of information presentation (see also Streufert and Streufert, 1981b).

ATTRACTION

Attitudes and attributionsare, in part, a basis of interpersonalattraction.
People tend to like others who they believe are like them, who havesimilar
views, and who are expected to be emotionally or otherwise supportive. For
less cognitively complex individuals, similar attitudes are especially effective
in generating interpersonal attraction wheretheyreflect the salient dimension relevant to a concern at hand. Research has demonstrated that less
cognitively complex personsare likely attracted to each other only when
their cognitive content is not widely discrepant. Differentiators and integrators, however, are less affected by content. They tendto relate to others
who are similar in cognitive structure, even where beliefs and viewpoints
may be considerably different.
In a series of research efforts, Streufert and associates (e.g., Streufert,
Bushinsky, and Castore, 1967; Streufert, Kliger, and Castore, 1967) asked
persons whose complexity level had previously been classified on the basis
of Sentence Completion Test (SCT) scores to identify others to whom they
felt attracted. Selection occurred for a number of diverse social and task
situations. The choices were factor-analyzed to define cohesive groups who
selected each other. Less cognitively complex respondents tended to consistently select the same individuals, no matter what social or task condition
was identified. Choices varied for more cognitively complex respondents.
All groups tended to select partners primarily from their own structural
groups.
In addition, the least cognitively complex respondents in some of the
analyses tendedto split into smaller subgroups (containing two through four
persons) that were homogeneousin relevant attitude content. An example
sociogram from this research program is presented in Figure 7.4. The obtained factors are shownas graphic (squares, triangles, etc.) symbols representing individuals who made and received choices. Numbersinside the
symbols are SCT scores of individual cognitive complexity (simple scoring
procedure where 1 = unidimensional information processing, 3 = differentiation, 5 = moderate integration, and 7 = high-level integration). Fig-
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An example of (social) choices of others by persons representing diverse
FIGURE7.4.
levels of cognitive complexity (dimensionality). Symbols represent factors identifying groups
of persons choosing each other. Numbers are complexity (SCT) scores.

ure 7.4 shows clearly that persons of similar complexity levels clustered
together.

PERCEPTION OF OTHERS’ INTENT
AND STRATEGY
Streufert and Driver (1965, as well as subsequentresearch efforts by our
team) measured perceptions by more versusless cognitively complex decision makers of opponents’ strategy. Subjects participated in experimental
simulations that included a programmed(simulated) strategic plan supposedly carried out by an opponent. As one might expect, the degree to which
the opponents’ plans wereidentified and viewed in terms of long-range pur-
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FIGURE7.5.
Effects of cognitive complexity and information load on perception of the
opponent’s strategy and intent. (Reprinted from Streufert, S. and Driver M. J. Conceptual
structure, information load and perceptual complexity. Psychonomic Science, 1965, 3, 249250.)

poses and potential outcomes depended, in good part, on the complexity
level of the perceivers. In addition, it was a function of the load level of
the task setting. More cognitively complex persons(i.e., differentiators and
integrators) outperformed their less complex counterparts in all cases. The
differences were greatest when load levels were optimal (see the following
discussion of task performance). Data on perceptual quality with regard to
opponentstrategy are presented in Figure 7.5. These results provide support
for propositions 4-19 and 4-20, at least as far as perceptual processes are
concerned.

LEADERSHIP
The term /eadership has been usedto represent a large numberof diverse
phenomena. Leadership, as it relates to quality of decision making, is discussed in a later portion of this chapter. At present, we restrict ourselves
to a consideration of the style of interaction between leaders and subordinates. Streufert, Streufert, and Castore (1968) measured 10 leadership
styles defined by Stogdill (1948) to ascertain potential differences between
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levels of cognitive complexity among participants in a negotiation task.
Leaders were rated both by team membersandbytrained observers. Results
generated by the twosets of ratings were virtually identical. Differentiators
and integrators were rated higherin leadership styles reflecting tolerance of
uncertainty, assumption of the leadership role, consideration of others, and
predictive accuracy. Less cognitively complex leaders exceeded their more
multidimensional counterparts in initiation of structure, production emphasis, and demandsfor reconciliation. No differences between the two
groups were observed for persuasiveness, tolerance for freedom of action,
and representativeness of the group. These data are presented in Figure 7.6.
A view of that figure shows that cognitively complex leaders (with the exception of tolerating freedom and demandingreconciliation scores) spread
their leadership styles more evenly among the various leadership characteristics. The data support proposition 4-18.
It should be noted that the research data in Figure 7.6 were obtained
from groups of persons who were assembled into groups that were homogeneousin their cognitive complexity. In other words, leaders were dealing with structurally similar others. What would occur when leaders must

FIGURE7.6.
Meanleadership ratings on Stogdill’s characteristics for leaders of simple
and complex conceptual structure. (Reprinted from Streufert, S., Streufert, S. C. and Castore,
C. H. Leadership in negotiation and the complexity of conceptual structure. Journal of Applied Psychology, 1968, 52, 218-233.)

176

7. Behavioral and Organizational Effects of Dimensionality

deal with morestructurally heterogeneous subordinates? While no specific
data on that question have been collected, some findings are potential
ly
relevant by implication. In various Studies, Streufert and associate
s have
run simulated complex decision making tasks with 2, 4, or 8-person
teams.
Quite a few participant groups were heterogeneous in team members’ complexity levels. In most instances, the more multidimensional persons
assumed the leadership role. Often, they achieved the leadership position via
a strategic plan. Let us provide an example of this occurrence. In one
of
these teams, frustration was clearly evident becauseless cognitively complex
team members were unable to understandthe differentiated and integrated
strategies of their more complex teammates and rejected their thoughts and
views as wishy-washy.In contrast, the more cognitively complex team members felt that the decision suggestions advanced by less cognitively complex
team memberswereshort-sighted and lacking in strategy (note that the team
members were matched forintelligence). At one point in the simulation,
one of the more cognitively complex team membersinsisted (to the dismay
of a second cognitively complex colleague) that the team was in need of a
strong leader, a point with whichtheless cognitively complex team members
agreed. The speaker then nominatedthe other cognitively complex individual as the leader. From that point on, the two more cognitively complex
persons madeall major decisions. Similar occurrences have been observed
in numerous decision-making situations, both in simulated and in organizational environments when decision-making teams were mixed in terms of
structural characteristics.
The fact that more cognitively complex leaders in the preceding negotiation task (cf. Figure 7.6) typically represented leadership styles of one kind
while the less-multidimensional leaders engaged in a different set of styles
may suggest that one may wantto classify tasks and requirements before
deciding what kind ofstructural leadership style may be preferable in that
situation. Wherethe task is fixed and productioncriteria are to be emphasized, a less cognitively complex leader may be preferred, at least in the
short run. Where a task contains considerable uncertainty and team members must be innovative or creative, however, more-multidimensional leaders would likely be a better choice.

TASK PERFORMANCE

Tasks differ widely in characteristics, difficulty, and requirements. Many
do not require cognitively complex performance. Settings that merely require rapid responses (e.g., push a red button whena redlight is turned on
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and a green button whenthe green light comes on) are not useful for our
present interests. Measurement of response latency in milliseconds is not
typically applicable to management tasks. Instead, we need to understand
how people respond in more complex task settings. Complex, as defined
here, might mean that several events must be traced, considered, and dealt
with at the same time; it might mean that some level of strategy may be
required, and so forth. Since the mid-1960s, we have designed several tasks
that match these requirements, ranging from visual-motortasks to complex
simulations. The next section of this chapter includes data obtained in
visual-motor tasks. Subsequently, we proceed to performance in simulations. Finally, we discuss data from complex organizationalsettings.
Visual-Motor Performance

Manytasks that are classified as visual-motor occurat relatively low organizationallevels (e.g., assembly lines). Generally, such tasks require minimal strategy development. There are, however, some visual-motor tasks
that do involve considerable strategic requirements. Consider, for example,
the task facing an air traffic controller who must safely guide numerous
aircraft that appear simultaneously as signal blips on a radar screen. Strategic coordination is required. Errors, because of the possibility of severe
consequences, must be kept to a minimum. Even underhighly overloading
conditions, excessive risk taking must be avoided.
Air traffic controllers (and others) who engage in complex visual-motor
tasks are generally highly trained. It is impossible to duplicate such training
with laboratory subjects. In order to avoid the need for extensive training,
yet to obtain relevant data on performance in complex visual-motorsettings, we have developed a representative task environment. This visualmotor task uses a video-game format, similar to the familiar ‘‘Pac-Man.’’
In contrast to Pac-Man, however, careful control has been introduced.
Speed of movement and numberof antagonists (representing stressor load
levels) are under experimental control and can bespecified in equalinterval
steps.
The game uses a series of concentric passageways (see Figure 7.7) that
are filled with squares. A subject must scoop up these squares with a horseshoe shaped object that can be controlled with a handle on a small box that
is placed on the subject’s desk (i.e., a joy-stick device). Underneath the
game matrix on the video screen, the subject’s current score, as well as
additional information (discussed later), is presented. At the beginning of
the game, the participant is provided with 5 (gratis) points. Scooping up
each square adds another 5 points to that score. Moving through one unit
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FIGURE 7.7.

Gamematrix for the visual-motortask.

of empty space between squares subtracts 1 point. Thus, if a participant
were to move in a continuousseries through all passagewaysfilled with
squares, he or she would obtain 5 — 1 = 4 points for each squarecollected.
Unfortunately, a single continuous moveis not possible. First of all, some
Squares are located at intersections of passageways and defy a continuous
motion effort. However, by applying strategy, the squares can be gathered
in a near-continuous motion effort. If a participant fails to collect any
squares at a strategically opportune point in the task, he or she will have
to return later through numerous empty spaces which had been cleared of
squares by the participant’s previous efforts. One point is subtracted for
each empty space traversed. These negative points add up rapidly. Good
strategy involves effort that avoids the necessity to return through empty
spaces.
A second (and moreserious) problem encountered by participants is the
existence of from one through nine ‘‘dots’’ that randomly move through
the passageways of the matrix. As with the scoop, they also cannot cross
the solid lines within the matrix. The dots are opponents that are programmed to movein one direction for a while and then, at some random
point, to change direction. The dots can turn corners somewhatfaster than
a well-guided scoop. Collision of the scoop with any dot results in a loud
noise, a flashing video screen and an immediate loss of 100 points. After
repeated collisions, a participant’s score will become negative. After each
collision, the offending dot is removed to a different (randomly determined)
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location in the matrix, making an immediate subsequent collision due to
the sameerror unlikely.°
The computer program (used on an Apple II) that controls the presentation of the visual-motor task permits an experimenter to systematically
vary conditions for any task period. The experimenter may modify (from
task period to task period) (1) the speed of movement (of both scoop and
dots) in the matrix, (2) the number of dots that appear and move on the
screen, and (3) a constant score that is displayed at the bottom of the subject’s video screen. That score represents an experimenter-selected value that
indicates the (presumed) average score level that has been obtained by previous subjects while playing the gameforthefirst time, or (optionally) the
highest score level that has been obtained by any subject so far. The experimenter can also select the number of task periods in the task.
Eachtask period continuesuntil the participant has scooped upall squares
in the matrix. At the end of the task the final score is displayed on the
screen and announced with a fanfare sound. Thefinal score is generally
positive for easy load-speed levels, but may become negative as load and
speed are increased. (A negative value is generated if a participant guides
the scoop through blank spaces about 2.5 times more often than through
spaces occupied by squares, and/orif he or she repeatedly loses blocks of
100 points via collisions with dots.)
Four classes of data may becollected from persons participating in the
task: (1) scores for strategy, reflecting any movement of the scoop that
clearly facilitates collecting squaresin off-line locationsthat, at a later point,
could have been reached only by traversing empty space, (2) error scores,
obtained by counting the numberof collisions with a dot in the matrix, (3)
risk-taking scores, reflecting the mean distances between the subject’s scoop
and an oncoming dot at the times the subject reversed direction. A risktaking score of 1 implies a necessary collision at the next turn in the matrix
if the dot continues to follow the scoop to that point. A score of 5 would
indicate that a collision is impossible (distances greater than 5 movement
units were assigned the value 5), and (4) the game score, whichreflects
overall performance of each subject in any onetask period. It is the current
game score valuethat is displayed to the subject on the screen throughout
each task period.
Pretests of this visual-motor task indicated that a load level of two dots
with a moderate speed* of motion represented an optimal task environment
(even though many subjects preferred higher load levels which, however,
3The program (Apple II software) for this task was developed by Wise Owl Workshop,
Livermore, CA.
4Speed Level 3.
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typically decreased their performance scores). In our research designs,
we
selected a warm-up-period that involved a single dot presented at the lowest
speed, representing a suboptimal load level. That warm-up-period wasfollowed by four (randomized) subsequent task periods representing optimal
(moderate speed, two dots), moderately overloading (moderate speed, four
dots), highly overloading (moderate speed, six dots), and extremely overloading (moderate speed, eight dots) task conditions. In a second experiment, both load and speed conditions were varied. Subjects were classified
as less cognitively complex versus more cognitively complex (differentiators
and/or integrators).
Streufert, Streufert, and Denson (1982; 1985) have reported on data obtained from adults whoparticipated in this task. More cognitively complex
persons engaged in considerably more strategic behavior than their less
complex counterparts (see Figure 7.8). Increases in load decreased strategic
behavior. The data represent a confirmation of parts of proposition 4-17
in a task that differs considerably from other research environments in
which that proposition was widely confirmed.
Cognitively complex participants, when compared with less cognitively
complex participants, made fewererrors at extremely high load levels. At
less extreme load levels, performance differences between complexity groups
were insignificant or absent.
Errorlevels correlated significantly with risk taking (as one might expect,
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considering the task design). Both errors and risk taking increased with increasing load. An interaction of load and complexity approached but did
not reachstatistical significance (reflecting a trend towardlesser risk taking
by more cognitively complex persons under increasing load levels).
Overall task performance as reflected in the Game Score suggested that
increasing load diminishes performance. Game Scores were higher for more
cognitively complex personsand discrepancies between the more cognitively
complex andthe less cognitively complex participants were particularly evident at high load levels.
A subsequent research effort in which both load and speed were varied
introduced very severe stressor levels during task periods where both load
and speed reached high levels. Performancescores at those levels were generally very low, strategy tended to be absent and errors and risk taking
reached very high levels. Differences between more and less cognitively
complex participants were rarely evident for the highly overloading task
conditions. The data support our proposition 4-22.
In summary, more cognitively complex persons did tend to outperform
less complex individuals. Thus, performance in this visual-motor task was
clearly aided by the employmentofstrategic thinking. In other words, where
application of strategic thoughtis useful, more cognitively complex persons
may have a distinct performance advantage.
Decision Making
We have previously discussed problems that are encountered by decision
theory and mathematical models of decision processes(e.g., calculations of
supposedly ‘‘optimal’’ choices) in complex settings. That discussion need
not be repeated. In contrast to that approach, Streufert and associates developed a number of experimental and/or quasi-experimental manned simulations that permit the assessment of high-level decision making. These
simulations have been used as devices for theory testing, assessment, and
applied decision analysis, as well as training techniques. In this section, we
are primarily concerned with the application of these decision tasks to research efforts that are concerned with differences among more-versuslesscognitively complex individuals, and with differences in the complexity of
information processing by groups and organizations.°
*While we have described the visual-motor task in somedetail, we do not engage in a lengthy
discussion of simulation methodology in general or of experimental and/or quasi-experimental
simulation tasks in specific. These methods have been discussed at length in the scientific
literature. The interested reader is referred to the chapter by Fromkin and Streufert in the
Handbook of Industrial and Organizational Psychology (1976, 1983) for a general discussion
of simulation research methods, and to Streufert and Swezey (1985) for a discussion of experimental and quasi-experimental simulation research designs.
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A numberof different content scenarios have been used in these simulations. For example, Streufert, Clardy, Driver, Karlins, Schroder, and
Suedfeld (1965) developed a tactical game as an experimental simulation of
a military effort to conqueranisland. Streufert, Kliger, Castore, and Driver
(1967) designed an expanded experimental simulation, named thetactical
and negotiations game, in which male and/or female participants make
high-level decisions about economic, negotiation, military, and intelligence
operations with regard to a small underdeveloped country called ‘‘Shamba.”’
Streufert, Streufert, Brink, Cafferty, Krieger, Nogami, and Turner (1972)
developed a simulation of an academic environment (Hamilton State University) in which students with middle-of-the-road attitudes attempted to
prevent a serious conflict between administrators and radicals.
Morerecently, our simulation techniques have been developed for microcomputers, which respond in partially or completely preprogrammed
fashion to actions taken by participants. Swezey, Streufert, Criswell, Unger,
and Van Rijn (1984) have developed a quasi-experimental simulation of an
East-West conflict in Yugoslavia. Pogash, Streufert, Denson, and Streufert
(1984) have designed a similar, but considerably more complex quasiexperimental simulation that focuses on a potential disaster in a mountainous area of the United States.
Manyresearch designs have been tested in these simulation settings. Several of them have been replicated across scenarios. Replication of obtained
data across scenario settings is, of course, advantageous because it demonstrates that results are not scenario or content specific. Some of the many
findings relevant to our theroy that have been generated in simulation research are presented here.
Effects of Load on Performance

Performance in complex simulation settings has been measured in terms
of both decision quantity and decision quality. Quantity measures haveincluded (1) number of decisions made, (2) numberof decisions designed to
obtain information (information search frequency), and (3) number ofdecisions made in direct response to incoming information (respondent decision making). Quality measures have included (1) differentiation in
decision making (the use of different dimensions in formulating decisions),
(2) integration in decision making (the frequencyofstrategy use across time),
(3) Quality of Integrated Strategies (QIS), (4) integrated use of information
that was obtained through previoussearch, and (5) presence or absence of
risk in decision. In addition, specific performance characteristics (such as
the tendency to ignore relevant information) has been measured. Thefollowing paragraphs review someof this research.
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Streufert, Driver, and Haun (1967) considered a variety of decisionmaking responses as they are affected by information load. The initial research distinguished among three kinds of decisions: (1) retaliatory decisions, made rapidly in response to incoming information and without
application of strategy, (2) integrated (strategic) decisions, and (3) general
unintegrated decisions. While overall decision frequency showed a general
increase with increasing load (with a dip where integrated responses begin
to be replaced by retaliatory responses), strategic decision making reached
an optimallevel at intermediate loads(i.e., 10 items of information per 30minute period). That finding supports our propositions 4-19 and 4-20.
General unintegrated decision making was lowest at moderate loadlevels,
but higher where load waseither very low or excessive, confirming the hypothesis presented in proposition 4-24. Few retaliatory decisions were made
whenlittle information was received, but they increased in number toward
more moderatelevels as load approached optimal levels. As optimal load
was exceeded, however, retaliatory actions increased sharply (see proposition 4-23). These data are presented in Figure 7.9.
The majority of work on complexity differences among individuals has
focused on integration (i.e., strategic decisions) and, to some degree, on
differentiation decisions. The discrepancy between more- versus lesscognitively complex individuals on measuresof integrated decision making
is especially striking. Particularly, at optimal load levels (as discussed for
perception of an opponent’s strategy), differentiators and integrators dramatically outperform their less cognitively complex counterparts (see Figure
7.10). The data confirm proposition 4-19 and, in part, proposition 4-32,
across various stimulated tasks, group sizes, subcultural and cultural (national) differences, ages and job levels/professions (e.g., Streufert, 1970).
Similar differences have been obtained for decision making underdiverse
levels of failure (Figure 7.11), success, and information relevance (Figure
7.12). In research on effects of information relevance, load was held constant at an optimal level and relevance wasvaried as a proportion of load.
This procedure allowed relevance manipulation to determine the quantity
of load that was designed to be meaningful to task performance. Optimal
load levels would thus be expected at 100 percent relevance (10 relevant
messages per half hour). Complexity theory would predict general increases
in integrated decision making as relevance increased and an even sharper
rise in integrated (strategic) activity for more cognitively complex participants in the task. These results were, in fact, observed.
In someresearch efforts, we have employed measures of highly complex
decision processing, such as the QIS measure, whichis sensitive to the number of strategically interrelated actions that comprise a general strategy and
to the length of time across which strategic decisions are planned. When
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FIGURE7.9.
Effects of information load on decision making in a complex simulation
task. (Reprinted from Streufert, S. Complexity and complex decision making: Convergences
between differentiation and integration approaches to the prediction of task performance.
Journal of Experimental Social Psychology, 1970, 6, 494-509. Reprinted with permission from
Academic Press, Inc.)

such complex measures are used, the general finding, replicated over various subject populations, has been an even greater performancedifferential
between the more andless cognitively complex persons. However, such differences tend to berestricted to a relatively narrow range around optimal
environmental load (or success, failure, relevance, etc.) conditions. On
measuresof this nature, multidimensional differentiators, even thoughtheir
scores greatly exceed those of cognitively less complex individuals, do not
approach scores obtained by individuals whoareclassified as integrators.
Information Search and Utilization

A variable that has been widely researched byscientists interested in complexity theory has been information search. Generally, more cognitively
complex persons, particularly integrators, tend to be more open to (and
more actively involved in obtaining) novel-additional information than is
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the case for less complex individuals (Karlins and Lamm, 1967). However,
the relationship between search and complexity is not a simple one. First,
let us distinguish between two kindsof searchactivities: (1) delegated search,
where others are instructed to obtain potentially useful information (an activity that is highly sensitive to social desirability) and (2) self-initiated
search, where a decision maker employshis or her own timeand effort (at
the potential cost of other actions) to obtain desired information.
These two types of search activities appear to be differently affected by
task load and by differences in the cognitive complexity of decision makers.
As shown in Figure 7.13, delegated search tends to be higher for less cognitively complex decision makers except at optimal load levels. However,
self-initiated search by such personsclearly showsload effects. As load increases, these persons are more and more busy with direct responding to
incoming information. They havelittle time left to engage in active search
(even though they maystill request more information by delegating search
activities).
In contrast, active search by more cognitively complex persons(see Figure 7.14) is somewhatless affected by load becauseall stimuli do not require
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FIGURE7.13.
Effects of information load on delegated information search. (Reprinted
from Streufert, S., Suedfeld, P. and Driver, M. J. Conceptual structure, information search
and information utilization. Journal of Personality and Social Psychology, 1965, 2, 736-740.)

respondent decisions, even when loadlevels are high, and some additional
relevant information is typically needed for adequate performance, regardless of load level. The data confirm proposition 4-31. Such information is
obtained through searchactivity. As a consequence, a more moderateslope
of search with increasing load tendsto reflect the search activities of more
cognitively complex individuals.
Additional research (e.g., Suedfeld and Streufert, 1966) has shown that
the characteristics of self-initiated search activities also differ between moreversus less-cognitively complex persons. When less-complex persons were
searching, they tended to seek information about current events relevant to
their task. In contrast, differentiators and integrators tended to seek information more often about emerging changesin task conditions and about
potential future events.
Use of information obtained through search has been shownto differ
across complexity levels as well. Less cognitively complex persons tend to
use obtained information in respondent decisions. In contrast, integrators
often convert obtained information into part of an overall strategy. Excessive search, however, often leads to overload and produces poor perfor-
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Average numberof self-initiated information search decisions under changing load conditions for groups of subjects differing in the complexity of conceptual structure.
(Reprinted from Streufert, Suedfeld, and Driver (1965).)

mance, as was suggested in proposition 4-32. This result holds for various
environmental manipulations (e.g., load variation as discussed by Streufert,
Suedfeld, and Driver, 1965; failure variation, e.g., Streufert and Castore,

1971; and other manipulations, such as success or relevance).

Risk Taking

Decision making, particularly in uncertain and complex environments, is
often associated with risk. As a consequence, we have devoted considerable
research efforts to the topics of risk taking and its environmental andstructural antecedents. It appears that risk taking is primarily a cognitive phenomenon andis consequently relevant to such structural determinants as
dimensionality (cf. Streufert, Streufert, and Denson, 1983, and the next

chapter). Our research showsthat risk taking in complex tasks increases
with load, at least until optimal load levels are reached and increases with
time spent on complex tasks (Streufert and Streufert, 1968). The data confirm propositions 4-25, 4-26, and 4-27. They also show that risk taking
may decrease sharply as decision maker(s) near the end of a task assignment
period. Lack of control over a task environment(as perceived by decision
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ulations were midcareer State Department personnel, midlevel managers
from private industry, upper-level managers (e.g., vice presidents) from private industry, banking executives, college and high school students, and
adults drawn from various occupations.® For some participants at various
organizational levels, supervisor and/or peer rating data on job performance were available. Comparisons between simulation performance and
job performance have, therefore, been possible. More cognitively complex
participants, particularly integrators who held jobs as managersand upperlevel executives were typically rated much higher than their less-complex
counterparts. The simulation performance on measures such as number of
integrations and especially multiplexity F and multiplicity predicted their
on-the-job performanceeven better. A high relationship was also obtained
for QIS and Weighted QIS scores with peer and/or supervisor ratings of
long-term planningability.
For college students, grades were not strongly related with measures of
complexity or with simulation performance. A minor trend toward improved performance by more cognitively complex college students in subjects such as economics and philosophy was obtained, yet differences
between more and less complex students do not appear to exist for such
subjects as mathematics and engineering.
COMPARING IDEAL PERFORMANCE AND
MULTIDIMENSIONAL PERFORMANCES

Streufert (1984) analyzed a team ofsenior executives from various private
sector organizations was asked to generate a list of decisions that would
typify an ‘‘excellent’’ manager and list of decisions that would represent
a ‘“‘poor’’ manager. The hypothetical manager wassaid to work for a midsize manufacturing company whichhadrecently projected that a new product would double sales over a 3-year period. A list of relevant information
(presumed to be received by the manager during the next 2 years) was also
provided. The team of executives was also provided with considerable information about the target company. They were asked to provide the following information (separately) for each of the two (excellent and poor)
managers for a hypothetical 24-month period: (1) Specific decisions made
by the managers, their timing, and characteristics (such as the generalaction
category), (2) whether and how eachdecision wasrelated to the manager’s
overall plan, if any, (3) how each decision was related, or responsive, to

information received, and (4) how each decision wasrelated to one or more
previous or future decisions in terms of strategic planning.
On the basis of these descriptions of managers’ decision characteristics
°Muchof this data has not been published previously.
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by the team of senior executives, decision matrices for the excellent and for
the poor manager were developed. The same techniquethat is usually employed to develop decision (time-event) matrices of simulation performance
(see Chapter 6) was used for data analysis. The resulting two matrices are
presented in Figure 7.15.
Clearly, both the number of diagonals and their interconnections differ
greatly for the two hypothetical managers as is suggested by proposition 417. Let us take a look at matrices that were based on actual simulation
participation (Figure 7.16) of other managers. Note the similarity of the
two sets of figures. The matrices for the described excellent manager and
for the more cognitively complex decision maker are extremely similar, as
are the patterns generated by the description of a poor manager and the
less cognitively complex decision maker.
For a second comparison, it appeared useful to consider the scores derived from the matrices (see Chapter 6) for the described excellent and poor
executives. These scores may be compared to those actually obtained by the
same more andless cognitively complex managers who hadparticipated as
decision makersin one of our simulations. Score comparisonsfor the four
matrices are presented in Table 7.1 and, graphically, in Figure 7.17.
The similarities between the description of the excellent manager andperformance data obtained from the more cognitively complex simulation participant are strikingly evident from both Table 7.1 and Figure 7.17.’ The
same holds for the similarity of the described poor manager andtheless
complex decision maker. The matrices and scores for the two simulation
participants are, incidentally, typical of those generally obtained from moreversus less-cognitively complex persons—no matter whetherthey are college
students, midlevel managers, upper-level managers, or military decision
makers. While these various groups would certainly differ in their specific
content knowledge, they generally do not differ in their range of structural
decision-making characteristics.
Managerial and Organizational Performance:
Concluding Thoughts
Wehave seen that, in general, more cognitively complex managers appear
to be superior strategists and planners. We have seen that a manager who
is viewed as excellent by senior executives is likely to make decisions in a
multidimensional fashion. In the process of considering such issues, we have
7Note, that the Time Weight measure whichis mostsensitive to length over which integrated
strategy is planned appears less useful than measures which emphasize the numberof steps
across which strategic sequential decisions are developed.
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Decision making performance of two equivalent executives in a simulation
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demonstrated that our simulation techniques are appropriate tools for assessment of executive capacities. Yet, a word of caution is again needed. In
some situations, there may be little value in strategic decision making.
Sometimes, respondent actions are appropriate without concern for secondary or long-term consequences. No final data currently exist that address the capacity of managers to switch from a more differentiative and
integrative to a more unidimensional and respondentstyle of information
processing. At present, we are conducting simulation research that requires
such a change of orientation. Preliminary data suggest that the ability to
shift is present in many but notall cognitively complex managers. On the
other hand, that ability seems to be meaningfully related with on-the-job
performanceratings of higher executive levels.
The value of differentiated and integrated decision making in organizational settings has also been demonstrated by Schroder and associates and
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TABLE7.1
Matrix-Based Scores for an Excellent and a Poor Managerof a Midsize Company”

Scores
Numberof decisions
Number of respondent
decisions
Number of decision
categories
Numberof integrations
Multiplexity F
Time weight
Number of unintegrated
respondentdecisions
QIS
Weighted QIS
General unintegrated
decisions

Described
excellent
manager
34
9 (26.5)
20
33
217
219

(58.8)
(97.1)
(638.2)
(644.1)

Less
cognitively
complex
manager
(simulation
participant)

Described
poor
manager

Cognitively
complex
(simulation
participant)

24

38

36

18 (75.0)

10 (26.3)

23 (63.9)

15
8
9
21

(62.5)
(33.3)
(37.5)
(87.5)

20
29
235
322

(52.6)
(76.3)
(618.4)
(847.4)

12
5
2
10

(33.3)
(13.9)
(5.6)
(27.8)

5 (14.7)
2156 (6341.2)
7417 (21814.7)

17 (70.8)
31 (129.2)
31 (129.2)

6 (15.8)
2008 (5284.2)
6538 (17205.3)

22 (61.1)
20 (55.6)
20 (55.6)

9 (26.5)

16 (66.7)

8 (21.1)

28 (77.8)

“As described by a team of senior executives, and matrix based scores derived from the
participation of a cognitively complex (integrating) and less cognitively complex manager.
(Scores are adjusted for the length of simulation participation.) Values in parentheses are
proportions of decisions made.

by Driver and associates (see the review chapter). Of particular interest in
this regard is the work of Suedfeld and his co-workers, whotooktheir analysis to the /argest of all organizations—thatis, nation states. Suedfeld (e.g.,
Suedfeld and Rank, 1976; Suedfeld and Tetlock, 1977) has found that
speeches by national leaders that reflect a decreased expression of differentiation or integration tend to precede war, and speeches that are characteristic of increased complexity are predictive of periods of peace. Most
likely, unidimensional communications, especially where they contain hostility, would generate respondent behavior to perceived challenge that can
generate further hostility. In somecases, such hostility may be usefulstrategy. In other cases, however, it can be counterproductive. On the other
hand, refusing the aggressor any intended spoils, but providing the potential to save face tends to reflect a moreintegrated strategy in response to a
serious challenge. If, in fact, greater multidimensionality actually prevents
acceleration of conflict into war and, therefore may be employed to aid in
the conflict reduction process (cf. Streufert and Streufert, 1979a; Streufert
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FIGURE7.17.
A graphic representation of matrix based decision making scores derived
from descriptions of an excellent and a poor manager of a mid-size company(provided by a
team of senior executives) and decision making scores obtained from decisions made by a
cognitively complex (integrating) and a less cognitively complex manager whoparticipated in
a complex decision making simulation. (Scores are adjusted for length of participation in the
simulated decision makingtask.)

and Streufert, 1985), its application on the international level may be quite
valuable.
Manyofthe theoretical propositions advanced in Chapter 6 are relevant
to organizational structure and organizational information flow perse. Our
research group, up to this point, has not specifically tested these hypotheses. A reading of the extensive literature on organizations, however,
will generate many observations or findings by other authors which may
be viewed as more orless directly or indirectly supportive. We hope that
somereaders of this book will be interested in designing research that will
test some of our currently unsupported propositions.

Physiological and Health Implications
of Complexity and Other

Managerial Styles

For years, people worried about executivesfalling prey to the ““manager’s
disease’ and early death because of heart attacks. It was thought that this
disease occurred with particular frequency amongsuccessful managers who
are saddled with multiple responsibilities. Several decades of research, however, have shown that managersare not disproportionately subject to heart
attacks: Others also experience coronary heart disease with similar frequency. For example, a small craftsman who opens his own shop may be
as likely to die from this-disease (which physicians term myocardial infarction, or MI for short). Nevertheless, many managers do, in fact, suffer MIs.
Their possible death during their productive years is painful to their families, friends, and to their companies alike.
Whatare the causes of coronary heart disease? How canit be prevented?
Millions of dollars have been spent to investigate the major and minorrisk
factors associated with MIs. The National Institutes of Health have supported several experimental retrospective and prospective research efforts
to identify causes and possible intervention techniques. We now knowthat
many of the risk factors are physiological: high blood pressure (both systolic and diastolic), elevated cholesterol in the bloodstream (whether high
levels of cholesterol in the food are damaging to persons whose boodlevel
of cholesterol [serum cholesterol] are normalis still under some debate),
196
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kidney disease, diabetes, and more. Other major risk factors, however, are
behavioral. Smoking (e.g., 20 or more cigarettes per day) can be extremely
damaging. Particularly interesting is a phenomenon that has been called
‘“Type A’’ behavior. We devote considerable space to this concept andits
effects on cardiovascular health.

TYPE A CORONARY-PRONE BEHAVIOR
Several years ago, two cardiologists, Rosenman and Friedman, identified
a class of behaviors that appeared to be particularly common among heart
attack victims. The behaviors appeared to arise from internally generated
responsesto perceived challenges. More often than not, heart attack victims
appearto be time urgent. They tendto set their own deadlines—even when
deadlines are not necessary. They often engage in several diverse activities
at the same time. They tend to become hostile when challenged by another
person, are highly competitive, and view that competitiveness as the foundation of their professional success. Friedman and Rosenman (1974) argued
that persons having such behavioral characteristics were predisposed to heart
attacks.
At first, Rosenman and Friedman met more skepticism than approval
for their behavioral antecedents of heart disease. Physiologists and physiclans were accustomedto thinking about failures of physiological systems,
about disease, about biochemical and pharmacological agents, and they
were not easily persuaded that behavioral (nonpsychiatric, at that) phenomena could be translated into physiological outcomes. However, nearly two
decades of research have moved the medical community toward a greater
understanding of Type A behaviorandits effects, even though cardiovascular physiologists still have no final explanation of how these behaviors

are translated into damageof the heartarteries.

In 1979, the National Heart, Lung and Blood Institute of the National
Institutes of Health convened a conference of experts, including cardiovascular physicians, epidemiologists, physiologists, statisticians, and psychologists in what maybe described as a ‘‘science court.’’ The “‘court’’ was
convened to determine whether Type A behavior should indeed be considered a major risk factor for heart attacks—a factor of similar importance
as high blood pressure, elevated serum cholesterol, and so forth. The expert
panel concluded that, at least for working American males, the evidence
was clear that Type A behavior is a major risk factor. However, the panel
also emphasized that additional research was badly needed. They suggested
that some components of Type A behavior may well be harmless while others may be detrimental. They also suggested that additional behavioral
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they respond to the challenge per se. Their responses are generated by an
overall structural style that, in part, governs their perceptions and overt

behaviors. Any challenge, for them, is a reason to react Overtly or, at least,

covertly. The opposite style, Type B, is not easily challenged andoftenfails
to react to interpersonalstressors.
The type A person tendsto view information from his or her environment
more often as a stressor. He orsheis often overly sensitive. As a result,
the Type A person may often preceive interpersonal exchange as implying
or involving conflict, which, in turn, dictates responses involving overt or
covert hostility.
Challenges, however, occur notonly in the interpersonal realm. Often we
can experience conflicts among our own thought patterns. We arefrequently in conflict about decisions we must make. Time urgency may cause
conflicts, as may the tendency to simultaneously engage in multiple actions
or thoughts. It would, indeed, be surprising if those kinds of conflict would
not generate forms of stress and strain, which, in turn, might provide a
potential basis for heart disease. We return to that possibility later in this
chapter. First, however, let us consider other behavioral characteristics that
are related to physiological arousal.

COMPLEXITY, AROUSAL, AND DISEASE
We have indentified Type A as a style of behavior. It reflects how people
respond to challenges and whether they interpret various stimulus information as stressful. In other words, Type A characteristics represent structure, not content. Of course, Type A is not the only style that describes
how people deal with information. Earlier, we have discussed in somedetail
the structural characteristics associated with cognitive complexity. We have
referred to differentiation and integration as styles of information processing, as cognitive and behavioral processes that address how people deal
with information. Would, or should, cognitive complexity have similar effects on human cardiovascular physiology as those found in Type A behavior?
Some evidence exists that cognitive styles, in general, relate to physiological response. For example, McCranie, Simpson and Stevens (1981) have
demonstrated a relationship between physiological responsivity and field
dependence-independence, yet another cognitive style. If styles can relate
to arousal, it would only seem reasonable to explore the possible relationship betweenthe style of cognitive complexity and human physiological responsivity. Some research on that relationship has now been completed.
While the data available to date are certainly not as extensive as the be-
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havioral data we reported in Chapter 7, they are certainly suggestive. We
are reporting these results here, even though each data set may ‘only be
based on oneor very few studies. We hopethat this presentation may motivate other researchers to join us in working on these variables, and to help
determine which of these results will be robust and which others may be
due to specific intervening variables or may even have been spurious.
The first effort of this kind was reported by Streufert, Streufert, Dembroski, and MacDougall (1978). These authors exposed subjects to challenging tasks and showed that differentiators and integrators generated
higher degrees of arousal than their less cognitively complex counterparts
(p < .01). The arousal levels obtained from differentiators and integrators
were similar to those typically obtained from Type A persons. However,
the two styles have remained generally uncorrelated. This finding prompted
a more detailed exploration of potential effects of cognitive complexity on
human cardiovascular physiology and on potential subsequent disease. The
resulting research program is currently in its fourth year and has already
produced considerable interesting data. Most of those data are concerned
with arousal. Minimal (retrospective) data on complexity and heart disease
are available as well. We dealinitially with research results that are based
on physiological responses to various stressor conditions by persons differing in cognitive complexity. Subsequently, we discuss effects of cognitive
complexity upon disease.

TASKS
Researchers who investigated the effects of Type A characteristics on
arousal and heart disease have typically presented their subjects with severe
challenges. For example, research participants have been told that they
would be asked a few easy questions that most people should be able to
answer without difficulty, only to be subjected to questions that they cannot
answer even with their best efforts. Others were told that they would be
required to submergetheir arm for a length of time in ice-cold water, a task
that was described as ‘‘extremely difficult,’’ and threatened that they would
have to submerge their arm ‘‘over and over again until they would leave
their arm in the ice cold water for the required length of time.’’ Such tasks—
or their descriptions by the experimenter as he or she interacts with subjects—can generate very high levels of stress experience. For Type A persons, whofeel especially challenged, these tasks tend to generate highlevels
of arousal.

Typical managers experiencehigh levels of stress only from time to time.
Normaljob stressor levels are usually lower—yet, in many cases, everpres-
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ent. We have felt that our research tasks should reflect more normal managerial stress levels—levels that would be representative of relatively typical
organizational work environments. An understandingof stressor impact at
normal work levels, should provide more detailed insights into therelationships between managerial work and health andinto the effects of cognitive complexity as it may moderate these relationships.
We havealready discussed our research tasks in a previous chapter. A
concern with planned research on physiological and health effects played a
role in the selection of those tasks. The majority of our research findings
on stress, cognitive complexity, and health have been based on series of
these tasks which, as the reader will remember, differed considerably from
each other. Participants were exposed (of course, in random order) to the
following tasks or task levels:
1. Resting comfortably alone, while viewing a kaleidoscopic display of
colors on a videoscreen.
2. Resting comfortably alone, without video (because no arousaldifferences between conditions (1) and (2) were obtained, data were subsequently combined and employed as a baseline condition to allow the
calculation of increases in physiological response levels above baseline).
3. Resting in the presence of another person who was occupied with another task. (This condition was defined as a ‘‘Social Base Line.’’)
4. A gentle, nonthreatening interview, based on the Sentence Completion
(Paragraph Completion) Test of Schroder and Streufert (1962): This
interview was experienced by mostparticipants as clinical in nature.
Manyparticipants expressed thoughts and feelings that they had not
previously communicated to others. In fact, however, the interview
was designedto assess subjects’ complexity level—thatis, their ability
to differentiate and/or integrate. Any statement by participants during the interview that might have implied differentiation and/or integration was gently probed bythe interviewerto clarify the presence
or absence or degree of multidimensionality.
5. Rosenman and Friedman’s structured interview (e.g., Rosenman,
1978) for assessing Type A characteristics: This interview is designed
to be highly stressful and challenging. The interviewee is continuously
interrupted, and questioned in somewhat unfriendly and hostile fashion.
6. The visual-motor task that was described previously: Following a low
stressor warm-up condition, participants were presented with four
(randomly ordered) load levels varying from moderate to high. The
Same measures of performancediscussed in the previous chapter were

204

8. Physiological and Health Implications

HRfor these conditions suggests that a physiologically central process was
likely operative: diverse stressors levels resulted in diverse levels of central
arousal—producing, in turn, various levels, but no different kinds of physiological strain and stress experience.
A quite different result was obtained for responses to the visual-motor
task. For most participants, systolic arousal diminished (p < .05), resulting
in decreased delta values (particularly when compared to the nonthreatening complexity interview). Diastolic elevations (i.e., delta DBP) however,
tended to remain ashigh asfor the structured interview or increased toward
or beyond the value observed for the complexity interview. However, for a
minority of participants, the physiological reaction was exactly the opposite: They experienced a sharp increase in SBP with a drop in DBP. Heartrate, on the average, tended to rise slightly. Both response tendencies suggest a different kind (not just a different level) of stress response than observed for the interviews. The different kind of response occurred for a task
that itself was different: In contrast to the interviews, the visual-motor task
was nonsocialin nature.
Clearly, the tasks selected for our research proved useful. They were able
to generate different levels and different kinds of physiological strain. Based
on these findings, we introduced cognitive complexity as an additionalvariable, primarily to determine whether—and to what degree—apotentialcapacity to differentiate and/or integrate might moderate physiological
arousal. Complexity scores were derived from written responses to the Sentence Completion Test (which correlated highly with scores obtained in the
nonthreatening interview). In addition, participants responded to an objective paper and pencil complexity-self description (C x SD) questionnaire
that is presently in its developmental stages, and to another developmental
measure of cognitive style. That measure, known as General Incongruity
Adaptation Level Self-Description Scale (GIAL-SD), is designed to assess
the degree to which personsseek or avoid incongruity in their environment.
Subjects in this sample were 42 working adult males. The obtained data
replicated the previously obtained results of Streufert, Streufert, & Denson
(1983). Again, the greatest arousal level was generated by the nonthreatening complexity interview, with somewhatless arousal obtained during the
structured interview. Increases in SBP, DBP, and HRforthe twointerviews
continued to covary, but diverged for the visual-motor task. However, a
greater number of persons than previously showed increases in SBP and
decreases in DBP.
Only slight effects of cognitive complexity differences on mean arousal
deltas were obtained. Significance tests indicated higher levels of arousal
by more cognitively complex participants only at p < .10. However, a close
look at the data suggested that several individual arousal measurements for

Research

205

the cognitively complex participants within each series were particularly elevated. Such intermittent elevations were rare for less cognitively complex
persons. It appears that some of the questions discussed during the interviews may have generated considerable arousal for differentiators and integrators, while other topics did not. In other words, specific topics turned
on a relationship between complexity and arousal. Others did not. In contrast, less cognitively complex individuals apparently responded with general equanimity to all questions in the interviews.
This observation suggested that comparisons of arousal variability rather
than level of arousal should be obtained, especially for interview settings
where discrepant responses by cognitively complex individuals were especially common. Theresulting analysis indicated that arousal variability was
higher for cognitively complex persons in both interview situations (p <
.O1). However, variability also interacted with the Type A behavioralstyle.
Surprisingly, Type B differentiators and integrators generated the highest
levels of arousal variability in the complexity interview. Thoselevels, however, were yet exceeded by arousal variability of cognitively complex individuals identified as Type A when participating in the structured interview.
In this interview task, differentiating or integrating Type Bs produced the
lowest levels of arousal variability. In other words, arousal variability appears to be an appropriate measure of physiological reactivity (on repeated
measurements of noninvasive cardiovascular responses).
Twofindings are particularly thought provoking. First of all, only cognitively complex individuals (i.e., differentiators/integrators) generated high
but intermittent arousal levels. The global Type style, by itself, did not
predict arousal. A second finding of someinterest is the discrepant response
by cognitively complex Type As versus cognitively complex Type Bsto the
two interviews. Cognitively complex type As respondedespecially to the
structured interview—in other wordsto externally induced challenge. Cognitively complex Type Bs could not be challenged in that fashion, but apparently generated their own cognitive conflicts during the nonthreatening
complexity interview.
.
Findings for the visual-motor task were less extensive. Differences in
arousal level and in arousal variability across complexity levels were less
evident. However, strong performancedifferences (as discussed in the previous chapter) did emerge. One might expect that performance andarousal
would show a commonrelationship to induced load stressor levels. The
obtained relationship, however, waslimited to risk-taking behavior and was
predicted by differences in Global Type A versus Type B characteristics.
Type A persons took greater risks than Type Bs and became more aroused
when they did (p < .01). Some greater arousal during risky actions was
evident for cognitively complex individuals but that relationship was not
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strong (p < .10). No relationship between risk taking the arousal was obtained for less cognitively complex persons. In general, then, elevated or
variable arousal levels were associated with cognitive complexity. Arousal
effects were obtained for differentiators and integrators—not for less complex individuals (later in this chapter we consider the potential underlying
cause of arousal peaksin these persons: cognitive conflict, generated by the
attempt to deal with complex and uncertain environmentsin a differentiative and integrative strategic fashion). Global Type A style only predicted
which specific tasks generated elevated physiological responses and only in
cognitively complex persons.
Components of Cognitive Complexity
Wehave already discussed the relationship of Type A to arousal, as well
as the differential components of Type A behavior and their likely relationships to heart disease. Cognitive complexity appears similar to Type A
in its predictive capacity for arousal. If Type A can be successfully subdivided into components, it might be worthwhile to explore whether cognitive
complexity can be subdivided as well. If so, it should be explored whether
some components of complexity may be predictors of performance, others
of arousal (and possibly disease), yet others of both or neither.
To determine whether the complexity construct can be divided into meaningful components (beyonddistinctions between levels of complexity such
as the differentiation-integration distinction), we factor analyzed the aforementioned C x SD questionnaire. Six primary factors, accounting for considerably more than half of the total variance in the instrument emerged.
They were
1. Differentiation/integration/hostility. Persons who scored high onthis
factor emphasized that other persons apparently fail to understand
that the world is multidimensional. They indicated hostility toward
those who are unwilling to accept dimensional differences in stimulus
fields.
2. Hasty decision making. Persons with high scores on this factor appeared to be only vaguely aware of stimulus multidimensionality. They
avoided dealing with multidimensional demands by making rapid
(often unidimensional) decisions. The time urgency aspect of Type A
behavior was also apparent.
3. Unidimensional authoritarian responding. Individuals with high scores
on this factor were clearly low (unidimensional) in cognitive complexity and emphasizedthe correctness of their views and perceptions.
4. High-level integration. Persons with high scores on this factor tended
to view the world in a highly multidimensional fashion and generated
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levels may be especially elevated. Apparently, task characteristics also affect
whether complexity, or Type A, or both, do predict arousal and mayalso
affect the kind (SBP or DBP) of arousal elevation. Secondly, it appears
that time urgency, a component characteristic of Type A, may bereindicated by our analysis. In contrast to research that has measured Type A
components via the structured interview process, time urgency as assessed
via a cognitive paper-and-pencil test does appear to preduct arousal.
Complexity and Disease
To date, little is known about the relationship between stylistic facts in
humancognition and/or behavior and subsequent disease. A major exception to this statement is, of course, the Type A construct that has been
related to the development of heart disease.
What is known about the effects of cognitive complexity on heart disease? Driver (personal communication) has observed that cognitively complex individuals (i.e., differentiators/integrators) are more likely to
experience arrhythmias. In a retrospective research effort, Streufert and associates questioned approximately 500 adults about their previous health
experience. A modified version of a standard questionnaire often used as
an entry interview by family practice physicians was employed. In addition,
information about these persons’ socioeconomicstatus, age, gender,et cetera, and Sentence Completion Test scores were obtained.
Responses to all questionnaire items were factor analyzed, yielding, in
addition to an expected complexity factor, a number of health-related factors: (1) psychiatric conditions, (2) cardiovascular disease, (3) lung andrespiratory disease, and (4) gastrointestinal diseases.
Ourinterest was, of course, in a potential relationship between cognitive
complexity and health. To evaluate effects of complexity as a concomitant
of disease, the Sentence Completion Test score was correlated with the various disease factors. It was found that (1) complexity correlated negatively
with psychiatric conditions (p < .05) (but not with visits to psychiatrists,
p < .01), (2) less cognitively complex persons tended to beslightly more
hypertensive (p < .10) and were more often depressed than cognitively
complex persons (p < .05), (3) cognitively complex individuals experienced
more anxiety (p < .06) and experienced more categories of gastrointestinal
illness (p < .05), and (4) the relationships between cognitive complexity
and various cardiovascular risk factors (such as hypertension and angina)
was generally low but negative (i.e., cognitively complex persons reported
fewer heart-related symptons, p < .10 and stroke p < .05). However, cognitive complexity related positively to the numberof reported heart attacks
(MI, p < .0S).
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Because only about 7 percent of our sample had actually experienced
MIs, standard correlational techniques were not useful as an indicant of
any potential relationship. To obtain a better estimate of the relationship
of complexity and heart attacks, the 36 persons in our sample whodidreport previous MI’s were matched with others of the same age and sex who
occupied similar jobs, could be classified as equivalent in socioeconomic
status but had remained free of the disease. The difference between the MI
and the control group wasstriking. Heart attack patients scored much higher
on the measure of complexity (p < .001).
While these data parallel previous findings on complexity and arousal,
they should, nonetheless, be considered tentative. First, these data are retrospective. While it is highly unlikely that heart disease could generate complexity (stress usually decreases levels of differentiation and integration),
we cannot exclude the possibility of some third factor that might have led
to both complexity and heart disease. Prospective research is needed. However, until prospective data are available, we must be concerned about the
cardiovascular health of our cognitively complex managers.
AN EXTENSION OF THEORY
Measurement

We have shown that both Type A and cognitive complexity predict
arousal. Both Type A and cognitive complexity are apparently predictive
of heart disease. Both represent styles of behavior. However, measurement
of these styles is widely discrepant. Type A characteristics are best assessed
via the structured interview (other measures, such as Jenkins’s [1971] Activity Scale are generally less successful). The structured interview represents an unpleasant challenging social situation that often reminds the
interviewee of conflicts he or she has previously experienced.
In contrast, cognitive complexity is assessed in a calm or even pleasant
setting—either via paper-and-pencil measures that encourage thinking or
via the gentle and nonthreatening complexity interview that guides a persons’s cognitive efforts. We have seen that the components of the Cx SD
measure of complexity do predict arousal where obtained factors reflect a
person’s capacity to differentiate or integrate.
Quite in contrast, some Type A component scores from the structured
interview, which had been expected to predict physiological arousal, have
not done so. Two potential reasons for the failure to predict arousal come
to mind: (1) a component may indeed be unrelated to physiological responses, or (2) the structured interview may not be an adequate measure
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of some (theoretical) Type A components. Thefirst possibility appears unlikely because our research obtained time-related arousal effects, while the
time urgency componentofthe structured interview may notdoso. In other
words, the lack of predictive capacity of some Type A components may be
due to measurement problems.
The structured interview techniqueis primarily social in nature. It is an
excellent predictor of hostility-based arousal. Challenge is based on the actions of another person. In Type A individuals, a defensive or aggressive
responseto the interviewer is generated. One may argue(as did Streufert,
1984) that the experienced social-challenge environmentandthe potentially
resulting hostility experience engenders sufficient interpersonal conflict to
overshadow any other, nonsocial, component of Type A responsiveness. In
other words, it is possible that the structured interview, especially for Type
A individuals, is not an effective means for assessing nonsocial arousal. In
contrast, characteristics such as time urgency mayreflect an individual’s
typical response to many task environments that may or maynotbeinterpersonal in nature. From our perspective, such Type A components should
probably be measured by techniques that assess an individual’s cognitive
nonsocial functioning. Such measurement would likely produce a moreaccurate representation of their impact on arousal (and, of course, on subsequent behavior).
Theory
Wehave spent considerable time on the differences of Type A and cognitive complexity. What do the two styles have in common? Arethere possible common constructs embedded within these styles that may account
for their joint prediction of arousal and disease? Streufert (1984) has suggested that a common construct does exist. A careful analysis of Type A
behavior as it is measured by the structured interview points toward one
omnipresent phenomenon: conflict. For the structured interview situation,
that conflict is social in nature. It is generated by the behavior and statements of the interviewer. Anyone whohas been trained in administering
the structured interview will likely agree that the procedureis characterized
by considerable conflict.
What about the interview measuring cognitive complexity? The interviewer is that method behaves very gently. Social conflict is absent. If anything, the interview process is supportive in nature. Where, then, is the
conflict?
We would suggest that the interview serves to generate or regenerate conflict in the cognitions of the interviewee. The gentle method of interviewing
provides the very basis on which the interviewed persons can generate trust
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in the interviewer, a trust that permits him or her to expose thought
s and
feelings that are unresolved, that reflect previous or concurrent
negative
experiences. In other words, the technique allowsthe interviewee
to experience and/or express cognitive conflict that, otherwise, may remain
hidden. Such conflict, of course, may not be as likely to occur for
less
cognitively complex persons, and, if it occurs, would probably tend
to be
less severe.
Arousal and conflict appear to be closely related. We would propose that
conflict is a primary antecedent of arousal. Because ofits ubiquitous presence andits association with at least two behavioral styles that precede or
predict physiological arousal, conflict experience may well be a parsimo
nious explanation for some behavioral antecedents of heart disease.
We would proposethat:
8.1 Potential behavioral antecedents of cardiovascular disease such as
Iype A behavior and cognitive complexity induce arousal in response to
specific stimulus configurations via the perception and managementof social and/or cognitive conflict.
The presence or absence of conflict may well affect the frequency and
the course of other disease states as well. It is now well established that the
perception of control over one’s environment is related to greater health
and loss or absence of control may tend to exacerbate disease. Conflict and
control may well be related. For example, Type A personsoften feel that
conflict with othersis a threat to their control of the world (cf. for example,

Glass, 1977; Matthews, Glass, Rosenman and Bortner, 1977). On the other

hand, greater levels of established control may well diminish the perceived
necessity of interpersonal conflict (because others would notdareto initiate
a serious challenge to a personal in firm control.
Another research finding suggests that warm physical contact by health
care personnel (touching) can shorten the length of hospitalizations.
Whether this phenomenon works via some form of identification with the
controlling (health care) persons in a perception of concern or caring or
merely via the perceived absence of conflict (which is, for most persons,
necessarily implied by physical contact warmth), the presence or absence
of the conflict component may again play somerole. (Note that both the
research on control and on touching dealt with disease in general rather
than heart disease in specific. In other words, the relationship between conflict and disease may well be general in nature.)
Unfortunately, conflict is commonin the organizational world. A manager may experience conflict at home in the morning, with associates and
superiors at the office and with competitors and others during the working
day. In addition, he or she may generate social or cognitive conflict via Type
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A behavior, cognitive complexity, or other personal styles. Althougha disease outcome may not be immediate, it may come much too soon for both
the manager and for his/her company and family.
THE COMPLEXITY DILEMMA

As we have pointed out earlier, some organizational tasks andsituations
do not require differentiated and/or integrated approaches to perception,
information processing and decision making. However, there are many tasks
that clearly do. Particularly, the many complex decision environments with
which today’s managers are faced on a day-to-day basis are, at least most
of the time, better dealt with in an integrative fashion. Surely, an effective
manager needs to recognize when multistep planning and strategy are necessary and when they must be modified, either by diminishing the time between steps or by shifting entirely to a respondent modeof decision making.
The manager must also recognize when he or she should again return to
a more integrative/strategic mode of information processing and decision
making. Yet, to be able to shift back and forth, as required, a manager
must, first of all, possess the capacity to integrate. We have presented considerable research data that have shownthe potential effectiveness of managers who display such an integrative capacity. The conclusion to be drawn
from these data is clear: We would want managersto be (orbetrained to
be) more cognitively complex in general and more integrative in specific.
We would also want them to be able to recognize when shifts in their information processing and decision making style are useful or necessary.
We have also provided evidence that points toward increased risk of
arousal (and potentially heart disease) for integrative managers. While more
data on this topic need to be collected, enough exist to be seriously concerned. An increased risk of heart disease is certainly unacceptable. Costs
involved in the loss of any senior executive to illness or death are high.
In other words, we may well be facing a serious dilemma: For managers,
particularly responsible senior executives, to be maximally effective, they
should be cognitively complex integrators. On the other hand, we would
want them to have the lowest possible risk of disease, suggesting, in addition to monitoring of blood pressure and serum cholesterol, regular exercise
programs and check-ups, several interventions to decrease behavioral risk
factors. We would want executives to cease smoking or,at least, to decrease
their smoking habits. We would want to intervene, where possible, to diminish the conflict experience generated by their Type A characteristics.
But, would we wantto intervene to reduce or eliminate managers’ integra-

tive multidimensional thought and decision processes, which, as we have
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shown, are predictive of organizational success? Should we forego
our desire for better performance to obtain a reducedrisk of heart
disease? Or,
should performance beourfirst priority at the cost of potentially
increased
morbidity and morality? Which choice do we make? What is the
rational
or moral basis of such a choice? Do we really have to make that choice?
Another Look at Type A and at Complexity
Earlier in this chapter we suggested that conflictis likely the common
element in Type A coronary-pronebehavior and cognitive complexity. How
does the conflict experience generated by Type A behaviorand conflict generated by cognitive complexity contribute to managerial performance? If
Type A is not productive of managerial (e.g., decision-making) success,
while cognitive complexity does predict success, then the two kinds of conflict may themselves be quite different.
Let us first turn to Type A. As currently measured (as described earlier),
arousal and heart disease generated by Type A coronary-prone behavior
appear to be based on interpersonal hostility and its conscious control
(anger-in). Our own research data suggest that Type A mayalsorelate to
a time urgencythat reflects a cognitive orientation toward rapid elimination
of decision conflicts. Such an orientation would not necessarily facilitate
executive functioning. While anger-in in executive settings might, at times,
be more effective than expressed anger, the generation of hostility toward
colleagues, negotiating partners, or competitors (whether or not it is expressed) is generally an ineffective interpersonal strategy. Further, hostility
is not conducive to the developmentof multistep strategies: angry persons,
more often than not, tend to behave in respondent or even retaliatory fashion. In other words,any intervention that decreases Type A behavior should
be welcome.
The conflict experienced by the cognitively complex integrator is quite
different in kind. The latter conflict is more often than not cognitive in
nature. We would not argue that the cognitively complex managerwill never
experience hostility-based interpersonal conflict. Indeed, such a manager
might simultaneously demonstrate both Type A and cognitively complex
behaviors (although, as discussed previously, the two styles are not meaningfully correlated). However, we suggest that cognitively complex styles by
themselves tend to generate substantial cognitive (rather than interpersonal
hostility based) conflict patterns.
Cognitive conflict occurs among competing thoughtpatterns and among
their perceived implications for action outcomes. It also occurs between
competing perceptions of environmental antecedents and competing anticipations of potential consequencesof current (considered) decisions. Thus,
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conflict involves the very essence of integrated thinking and decision making. If we wish to encourage multidimensionality, and especially integrative
information processing and decision making, then conflict cannot be eliminated entirely. But, we may be able to reduce its potentially detrimental
|
effects on health.
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iological arousal (the extensive Type A literature, such as Dembroski,
MacDougall, and Shields, 1977, attests to that fact). Wealso know that
somepersons(e.g., those at risk for hypertension) are especially subject to
conflict-generated physiological responses (e.g., Holroyd and Gorkin, 1983).
Nonetheless, until more data become available, our views must remain
somewhatglobal. If, in the long run, research indicates that some cognitive
conflicts are more detrimental than other, specifically aimed intervention
activities may be identified. At present, however, we can propose only limited procedures for reducing conflict per se.
Let us, however, consider the intervention issue from a different perspective. If conflict is a risk factor that is predictive of heart disease, it joins
a number of other risk factors. We know that the major risk factors, at
least for heart disease, combine in a fashion that is more than additive (see
the U. S. Surgeon General’s Report on Smoking, 1983, and, e.g., Brand,
Rosenman, Sholtz, and Friedman, 1976). While a single risk factor in an
individual may double the chances of MI, the existence of two such factors
may increase the risk 6 times. Some researchers have estimated (unpublished) that three risk factors could increase risk as much as 30 times. In
other words, it is imperative to minimize the numberof risk factors that
are simultaneously present in any individual. Thus, if conflict is a possible
antecedent of cardiovascular disease, we should wish to keep conflict to a
minimum. All conflicts that are generally counterproductive should be eliminated. The interpersonal hostility experience generated by the Type A
manageris a prime candidate for elimination. Even with regard to cognitiveconflict experiences generated by integrated information processing, something can—at least in some settings—be done. We have seen (Chapter 7)
that integration proceeds much more smoothly (and consequently with less
sustained conflict experience) when work environments and work (or information) load levels are optimal and whenthere is a structural match
between the organization and its members. Providing such environments
where possible (and it certainly may not be possible in all situations) may
well reduce some of the undesirable side effects of managerial excellence.
Risk factors, of course, extend much beyond Type A or cognitivecomplexity-generated conflict experience. There are a number of physio-
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logical risk factors (e.g., elevated blood pressure and high levels of serum
cholesterol) that can, where the manager cooperates, be eliminated or, at
least, partially controlled. Diets, exercise, and appropriate medications can
reduce the risk of heart disease from such factors. But, can onealso eliminate the stress that managers experience at their jobs?
There is no question that excessive stress experience is detrimental to both
health and performance. Nonetheless, many managers are exposed to serious stressor conditions. Biener (1984), for example, reports that of 258
middle and top level managers8 percent felt very strongly understress and
another 23 percent stated that they were strongly under stress. In other
words, aboutonethird of the surveyed managers admitted to seriousstress
problems. Becauseit is known that managers often deny existing stress experience, the problem may, in fact, be much worse.
Wheneverstress experience doesexist, it can and often does generate heart
disease. In a series of studies in Germany, Siegrist and associates (Siegrist,
Dittmann, Matschinger, and Weber, 1982; Siegrist, Dittmann, Rittner, and
Weber, 1982; Siegrist, Dittmann, and Weidemann, 1982; Siegrist and Weber,
1983) have shownthat unrealistic work demandstendto generate andreinforce styles of unrealistic cognitive appraisals that precede heart disease. In
addition, certain critical experiences, which Siegrist defines as ‘‘active distress,’’ appearto relate to early (premature) heart disease: enhanced efforts
due to external demands, threat to achieved position (threat of downward
mobility) or to achieved socioeconomic status. Managers, particularly as
they achieve higher levels, are quite often under such threat: failure of a
venture or even lowerprofits of a managed division, even if due to a general
economic downturn, often leadsto the firing of the supposedly responsible
manager.
Siegrist points toward two other experiences that tend to be predictive of
heart disease: acute life changes and lack of social support. A number of
other researchers have studied the effects of these variables on heart disease
as well. Undesirable major life events often occur in the year that precedes
heart attacks (e.g., Magni, Corfini, Berto, Rizzardo, Bombardelli, and Miraglia, 1983). Major life events have a numberof negative effects, from excessive secretion of norepinephrine (e.g., Kohn, Sleet, Caron, and Gray,
1983) to emotional changes, fatigue and weakness, all of which seem to
precede heart disease (Falger, 1982). In addition, these negative life events
complicate potential recovery from heart attacks (Ell, de Guzman, and
Haywood, 1983).
The danger of subsequent heart disease is even greater when managers
believe that they are unable to control those events (Magni, et al., 1983).
Yet, at least every 10th manager believes that he/she has no control whatsoever over experienced stressors (Biener, 1984). Further, preceived lack of

218

8.

Physiological and Health Implications

to be low (e.g., the town of Roseto, PA; see Bruhn, Philips, and Wolf,
1982).
On the other hand, where conflict is present and support is absent, the
likelihood of heart disease is considerably greater, no matter whether the
person with whom potential conflict may exist is one’s spouse (e.g., Haynes,
Faker, and Feinleib, 1983) or one’s co-workers or subordinates. It is interesting to note that while heart disease is very high in locations like Finland
(Volkonen, 1982) and Norway, countries that are often mentionedin discussions of the epidemiology ofheart disease, it is even higher among managers in South Africa. Why? With the limited number of whites in that
country, managers reach higher levels of responsibility much earlier in their
careers and supervise 5 to 10 times as many persons as they would in most
other countries. Control under those conditions is continuously threatened.
Conflict, including interracial conflict is enhanced. In other words, stress
is excessive. While such highstress levels are not typically present in North
America or European organizations, they are nonetheless sufficiently present to consider interventions.
An intervention procedure open to organizations is the intentional reduction of control- and conflict-based stress. The Japanese corporation
avoids these problems by morereliable employment and matched organization-individual structures. In contrast, where the Western executive is
viewed as an expendable resource, security and the needed supportarecertainly not provided. It is interesting to note that the cognitively complex
manager(unless heorsheis at the presidential or CEO level where considerable control is given) may be even moresubject to the problemsof control
and lacking support. Such a manager would necessarily be more aware of
control problems. The cognitively complex management style may,itself,
be a generator of perceived lacking control: The complex manageris cognizant of uncertain decision outcomes, of potential inaccuracies in predictions, and so forth. In other words, where cognitive complexity and high
levels of responsibility come together in persons who cannotbesureof their
organizational future, perceived conflict is likely exaggerated, resulting in
possibly increased physiological arousal responses and potential subsequent
disease. Providing such a person with greater control and security experiences and with the needed support (evenif a specific task happensto fail!)
should diminish experienced stress, decrease the likelihood of disease and,
most likely, increase the quality of task performance.

Contributions of Complexity Theory

to Organizations

THEORY AND RESEARCH

In Chapters 4 and 5 (and to someextent in later chapters as well), we
presented our theoretical views. Those views have been summarized as
Propositions. Most, if not all of these propositions are testable—many with
laboratory and field research, others by carefully designed and controlled
observational methods. Chapter 7 presented manyof the data that we have
collected to test and advance complexity theory. At this point in the book,
it may be important to consider whether those data support our views. Even
more important maybe another question: How muchofthe theory has been
supported?
By necessity, the focus of our past research efforts has been somewhat
selective. As the reader has probably recognized, specific groups of theoretical propositions have been tested extensively; others remain supported
only by observations drawn from mannedsimulations, from recording behavior of actual groups and/or from relevant observations or research data
obtained by other scientists. In part, our own research efforts have been
restricted as a result of our earlier focus on the determinants of performance by individuals, especially managers. We havespent relatively little
time testing complexity theory predictions for managerial differencesin per219
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nizations with multiple unitsis at best risky. In the face of such difficulties,
many organizational researchers have relied on observations of naturally
occurring organizational events. However, observations, especially if they
are carried out in casual fashion, are often misleading or incomplete. Carefully planned and systematic observational work remains the only alternative. Excellent observational efforts in organizations, such as those by
Isenberg (1984), tend to agree with our own observations in simulated organizationalsettings and lend support to manyof the hypotheses advanced
in Chapter 5. However, confirming observations do not absolve us from
engaging in relevant possible research that is designed to test those propositions in the most rigorous waypossible. Such efforts are planned.
COMPLEXITY IN MANAGERIAL AND
ORGANIZATIONAL SCIENCE

In the beginning of this book, we considered the differences between
‘‘what’’ people (especially managers) think and ‘‘how’’ they think. We defined the what of managerial thinking as relevant to the content of their
jobs. We considered how theythink as reflective of their structural functioning. We suggested that most senior-level managers are generally expert _
at dealing with job content. They have survived the long process of weeding
out those whoare less competent. When promoted, transferred, or changing jobs, they are likely to acquire the relevant equivalent content knowledge. To achieve content-based excellence, standard intelligence, motivation,
and similar individual difference characteristics are of significance. Structural concerns such as complexity would contribute less to content competence.
The fact that senior executives show relatively few differences in their
capacity to deal with job content suggests that other phenomena must determine the degree of skill with which they handle their complex tasks. The
difference between excellent and not-so-excellent senior executives appears
to be basedin their structural functioning andspecifically in their cognitive
complexity.
Most organizational employees do not yet function at senior levels. For
a newly hired and aspiring junior executive, mastery of job contentis clearly
of importance. As long as he or she must merely follow relatively precise
instructions, existing structural characteristics may not determine much of Y
the attained success. However, structural concerns appearto take on greater |
and greater significance as a manager’s responsibility increases, as more
complicated and contradictory information is encountered, as immediate
and particularly long-range outcomesof decisions are less predictable, and
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as strategy and tentative planning increase in importance. Until such a job
level is reached, and until there is certainty that a particular manager understands and handles specific job content very well, the manager must be
evaluated in terms of both content and structural abilities.
Belowsenior levels, managerial assessment must consider whether a man_ ager’s inherent intelligence and motivation are sufficient to acquire and
handle content knowledge. Does a manager possess the requisite interpersonal skills, attitudes, training, and leadership to allow him orherto survive
in and contribute adequately to the organization? Are these and similar
characteristics a sufficient part of the person’s repertoire of abilities? If they
are, or if they exist in sufficient numbers for a specific job, then we may
turn to a consideration of a manager’s structural characteristics. In summary, we must consider the abilities of managers from the simultaneous
vantage points of both content and structurally based capability.
It has often been suggested that managers are frequently promoted until
they reach their personal level of incompetence (e.g., the ‘‘Peter Principle’’). Although that statement has typically focused on content, it holds
equally well when one considers structure. Consider a military example. In
the military, increases in structurally determined performance requirements
tend to be greater at certain promotions than they are at others. For an
officer who entered the services as a second lieutenant, promotion up the
ranks to lieutenant colonel may have been smooth. The officer received
excellent ratings and recommendations becauseall instructions, even those
requiring complicated task performance, have been carried outto thesatisfaction of superiors. Independent planning, novel strategy development,
and consideration of the implications of multiple uncertainities may, however, not have been necessary. Asthe officer is promoted to full colonel or
even to brigadier general, task requirements may suddenly change. He or
she may be faced with making independent decisions that could have major
consequences, that must be weighted in the light of considerable uncertainty
and that must be integrated into a complex set of interrelated strategies.
Whether or not the officer is able to perform the new task adequately
will depend to a great extent on structural characteristics, many of which
may not have been required during assignments at previous military levels.
Unfortunately, the officer may not know how todifferentiate or integrate.
He or she may be completely unaware that his or her structurally based
performance is inadequate. This lack of awareness points toward major
differences between performance based on content characteristics and performancebased onstructure. People who do not differentiate or integrate
(either generally or within a relevant domain) are most oftennot aware that
task-relevant differentiative and/or integrative processes are possible,
meaningful, or needed. Quite in contrast, a person whose content knowl-
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gest improved performance, both in subsequent(training) simulations and
on the job.
In the last few pages, we have made a numberofsuggestions about applying complexity theory to managerial assessment and training. These suggestions, in manycases, were based on data wereported in Chapter 7 and/
or direct observations of managerial task performance in simulated settings.
We have not yet presented detailed suggestions for applying the complexity
approach to organizational functioning per se. At present, very little experimental research hastested those of our propositions that are concerned
with organizational functioning (Chapter 5). In this area we must, at present, rely heavily on observations drawn either from simulation procedures
or from observations of actual organizations. Of course, observational data
are ‘‘soft’’ in comparison to experimental data. Nonetheless, these observations (by our ownresearch groups and by a numberof other researchers)
provide at least some support for many of the propositions presented in
Chapter 5.
Wherever strong experimental support for our views has been presented
or where observations clearly suggest that our propositions are likely valid,
we may apply complexity theory to improve managerial and organizational
functioning. Within the managerial area, the complexity-based approach
permits

1. Assessment of a manager’s ability to optimize information flow and
to avoid information overload
2. Assessment of a manager’s ability to perceive information in differentiated andintegrated fashion(e.g., to accurately recognize an opponent’s intent and strategy)
3. Assessment of a manager’s ability to maximize interpersonal effectiveness via differentiated and integrated attitudinal, leadership, and
related processes
4. Assessment of a manager’s ability to conceive and apply flexible and
contingent strategies
5. Assessment of a manager’s approach to planning(e.g., avoidance of
overplanning and underplanning)
6. Assessment of a manager’s capacity to use and integrate apparentl
y
independentor contradictory information toward appropriate interactive decision sequences
7. Assessment of a manager’s capacity to shift from one structural mode
of information processing to another as task demands shift

8. Training of managers to apply existing differentiative and integrativ
e

complexity to additional domains in the task environment

9.
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12. Designing flexible strategic planning techniques
13. Developing techniques that minimize excessive organizational differentiation (permitting managers to have adequate overviewsofrelevant units)
14. Developing means to permit and encourage optimallevels of organizational experimentation and creativity
15. Developing approachesto organizational problemsthat integrate information load levels with appropriate time spans needed to process
the information
16. Designing appropriate information flow strategies among organizational levels and organizational subunits
17. Designing optimal organizational communication techniques, including information filtering strategies across organizationallevels.

Certainly, additional interventions based on complexity are possible. Again,
future research and evaluation is required to advance complexity-based
views and techniques beyondtheir current level.
We will certainly continue to design research that will investigate the
propositions presented in this book. Wewill also continue to collect data
in organizational settings, as appropriate. Our ownefforts, however, will
not be sufficient. There is too little time available for us to test all of the
propositions we have advanced. Weinvite present and future colleagues to
join usin the task of testing complexity theory propositions for managerial
and for organizational functioning. We will be delighted if future research
supports our views. Yet, we will be equally delighted when research may
find those views lacking: Theory improves only whentheorists are willing
to modify their views as required. Theory improves only whenthetheorists
are willing to grow with their theory. In advance, we thank thosescientists
whowill contribute to that growth process.

Appendix
Measurement Via the Time-Event Matrix

In Chapter 6, we have discussed measurement in some detail. Time-event
matrices that can be derived from simulation research techniques or, where
appropriate, from observation of managerial behavior within organizational environments, have been introduced. Whether actually drawn by hand
or by computer or represented in terms of numerical values, these matrices
may be used to calculate a large number of values that can describe the
organizational functioning (e.g., decision making) of a manager, a team of
decision makers, or an organization. This appendix presents details about
several measures that have’ been employed in research, in assessment of
managerial or organizational performance and/or in training techniques.
The measures presented here are not considered exhaustive. Time-eventmatrix technology permits the development andvalidation of a widevariety
of additional measurement systems that maybe specifically designed with
the research, assessment, or training intents of interested investigators or

trainers in mind.
It should be noted that the measures suggested in this appendix are structural in orientation—that is, they are not concerned with quality of a manof
ager’s ability to deal with job content. Procedures for an evaluation
our
into
or
designs
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content can, however, be built into specific
of
procedures for performance analysis and scoring. Such scores would,
considered
are
that
measures
the
to
course, have to be obtained in addition
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in this appendix. The measurement systems discussed here have, in research
by Streufert and associates, been shown to bereliable and valid (criterion
validity) for a numberof task settings. Additional measures can be developed and calculated if useful for a specific task or setting. Calculation of
the measures assumeseither that a time-event matrix has been drawn or
that measures have been calculated by computer on the basis of data that
would be used to generate such a matrix. The various measuresreflect different kinds of task performance. In and of themselves, scores on any one
measure cannot be considered reflection of good versus bad performance
with regard to any particular criterion without knowledge of the momentary
situational demands (e.g., environmental conditions). Without question,
there are situations where extensive sequential planning is of considerable
value, and there are other situations where such planning maybe superfluous and inappropriate. In the next pages, each measure andits purpose are
discussed. For convenience of communication, we again focus on decision
making as one of the two dimensions of a time-event matrix. It should be
remembered, however, that numerousotheraction categories may have been
selected instead (or, in addition, in the case of 3- or n-dimensional matrices).

NUMBER OF DECISION
CATEGORIES (MEASURE3)!

This measureis a simple count of the number of decision categories that
decision makers use during a specified time period. Any category that is
part of the count may have been used once or more than once. The measure
reflects the extent to which a decision makeris likely to select small or large
numbersof action types. In addition, further analysis could reveal whether
decision maker(s) are likely to select certain specific actions and eliminate
others from consideration. The basic measure may be written as
P

» ©
1

where is the numberof categories employed and 1 through is the
time
of participation.

'For the convenience of those who use the microcomputer-based simulation
s developed by
Streufert, Swezey, and associates, the measure number printed by
the computerized scoring
program is provided in parentheses.
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NUMBER OF DECISIONS (MEASURE1)
This measurereflects the amount of decision-making activity. It consists
of a count of the number of decisions made: the number of points in the
matrix.

NUMBER OF INTEGRATIONS
(MEASURES4 AND7)
The number of integrations may be computed as
P

P

P

P

1

1

1

1

yiDY & oe D &+ei = Di
where i, are forward integrations (i.e., connections among decision-making
points with diagonal arrows pointing forward)
i, are backward integrations (i.e., connections among decision-making
points with diagonal arrows pointing backward), and
i are integrations (i.e., relationships where directionality cannot be established).
Asdiscussed earlier, some decision-making tasks (particularly real-world
decision-making settings where the researcher or observer cannotinterfere)
do not lend themselves to questioning the decision maker(s) about their
intent concerning future decisions. Consequently, it may be impossible to
determine whether a connection(relationship) among decisionsreflects forward integrations (planning a later decision at the time an earlier decision
has been made), or backward integration, (using a previous decision to advantage, although the connection was not consideredat the time the earlier
decision did occur).
Translation of diagonals into integration scores is achieved on a one-toone basis—that is counting the numberof diagonals of a specific type produces the relevant integration score. Where no distinction between forward
and backward diagonals can be made, integrations are counted without
concern for the direction of the arrows.
Example
For simplicity’s sake, let us return to the example matrix in Figure 6.2.
The upper matrix contains two forward diagonals, 1.e., a score of 2 for i;
(forward integrations). It contains three backward diagonals (i.e., a score
of 3 for i, [backward integrations]). The score of i (i, + i,) would be 5.
Obviously the score for the lower matrix in Figure 6.2 is considerably higher.
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Where an entire decision matrix is analyzed, simple counting orstatistical
processing of the number of diagonals (numberof integrations) is sufficient. However, if an experimenter or observer is concerned with a limited
time period that represents a part of a larger decision time sequence (e.g.,
if different conditions are introduced into an experimental simulation across
time orif artificial or natural probes are used in a free simulation), diagonals will often cross the time lines that describe a period of interest. In
that case, diagonals are credited to the time period during which they originate. If distinctions between backward and forwardintegrations (diagonals
with backward and forward arrows) can be made, then backward integrations will be credited to the period of the second of two decisions. Forward
integrations will be credited to the period of the initial of two interconnected decisions. If no distinctions between forward and backward diagonals can be made, all diagonals are credited as integrations to the initial
decision.

INTEGRATION TIME WEIGHT (MEASURE6)

Integration time weight (often simply listed as ‘“Weight’’) may be computed as

p
y

W

1

Where the measure for numberof integrations is concerned merely with
the frequency with which connections(i.e., strategic relationships) occur
among decisions, the time weight measure addresses the length of time involved in future planning. The measure focuses on individual integrations
(diagonals) but measures each diagonal on the time dimension (in units chosen by the experimenter or observer) and replaces the value of 1 (for the
occurrence of the diagonal) with the time length value.2 Consider the example from Figure A.1.
In Figure A.1, the time weight for forward integrations (diagonal connections) betweeninitial decisions B and H , which are connected to decision
C, represent two time units each. The connection between C and D rep“Where performanceis measuredin real-world planning and decision making
environments,
the Integration Time Weight measure should be applicable to the theory of
Jaques (1977) and
associates while the measure for forward integrations is not. In the same
vein the QIS measure
(below) and its sequels may have some meaning for Jaques’ theory while
Multiplexity and
Multiplexity F would not. All of these measuresare, however, relevant
to complexity theory.
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resents four time units. The connection between D and C represents one
time unit, and finally the connection between G and D represents two time
units. The total score for integration time weight in this matrix is then
2424+44+142=11.
QUALITY OF INTEGRATED STRATEGIES(QIS)
(MEASURE9)

The QIS measure is concerned with the degree to which planning (strategic behavior) follows an overall pattern or is composed of a number of
separate unrelated plans. While the score for numberof integrations may,
for example, be the same in either case, existence of an overall plan connecting all components of the decision-making sequence in a combined
strategy would result in a higher QIS score, while separate strategic plans
would result in lower QIS scores. QIS measurestend to distinquish between
decision-making quality when decision makers operate at advanced decision-makinglevels. QIS scores cannot exceed integration time weight scores
whenintegrations are made without reference to each other—thatis, where
an overall strategic plan does notexist or is not developed. The QIS measure
reflects, in part, the length of time across which decisions are planned.
QIS may becalculated as

P

Sy WU +n, + 1)
1

where represents the length of the time dimension for any forward integration (or any integration, if distinctions between forward and backward integrations cannot be made). Note, that W is the aforementioned
measure(i.e., integration time weight)
Np, is the number of additional forward integrations (or any integration, if
distinctions between forward and backward integrations cannot be made)
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connecting to the initial decision in a diagonal connection between two
decisions, and
n, is the numberof forward integrations (or any integrations, if distinctions
between forward and backward integrations cannot be made) connecting
to the decision point representing the subsequent decision in a diagonal
connection between two decisions.
The numberof integrations n, and n; here include only those integrations
that are directly connected to either the initial (1,) or subsequent (n,) decision points.
Example
Let us again return to Figure A.1. A QIS value is established for each
diagonal in the matrix. Let us initially take the diagonal which connects B
with C. We have already shownthat its weight (W) scoreis 2.
There are no diagonals connecting to its beginning point. On the other
hand, there are two diagonals connecting directly to its end point. It QIS
score for this diagonal would be
2(1 + 0 + 2) = 6.

The same value of 6 would also be obtained for the H to C diagonal. The
C to D diagonal, with a W value of 4, connects to two other diagonals at
its beginning point and to one other diagonal at its end point. Its score
would therefore be
41 +24 1) = 16.
In turn the D to C connectionis
1 + 1+ 0) = 2.

Finally, the G to D diagonal maintains its W value because there are no
diagonals connected to either the initial or to the subsequent decisions:
211 + 0 + 0) = 2.
For this matrix, thus, the total QIS score then would be
6+6+ 16+ 2+ 2 = 32.

MULTIPLICITY OF INTEGRATION

The multiplicity measureis similar to the previous (QIS) measure. It does
not, however, take time between theoriginal decision and the planned future decision into account. While this measure is not considered to be entirely orthogonal to QIS, it is designed to be supplemental and, possibly,
more appropriate than QIS in situations where responding (including stra-
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tegic integrated responding) occurs quite rapidly or where the time delay
between an original and a subsequent decision is more a function of task
demands than of long-range decision-planning characteristics. In other
words, the measureis sensitive to planning across multiple steps, independent of the time delay between steps. The formula for multiplicity can be
directly derived from the formula for quality of integrated strategies (QIS)
by removing the time weight term W:

P

Sy

(1 +n, + np)

1

WEIGHTED QIS (MEASURE10)
Weighted quality of integrated strategies (WQIS) is an extension of the
QIS measure andis designed to obtain scores for sequential chains of interconnections among integrated decisions over long periods of time(i.e.,
multiple long-term strategic actions that are coordinated). Where the QIS
formula calculates time weight for an integration (diagonal connection between decision points differing in time) and multiplies that weight value by
the number of other diagonals connected directly to the beginning point
(initial decision) and to the end point (later integrated decisions) of an integration, the WQIS measureconsiders all integrations (diagonals) that lead
in chain sequenceto the decision that represents the beginning point of any
one integration, and all integrations (diagonals) that follow the decision
that represents the end of the diagonal connectionsrelfecting an integrated
decision, as long as there is no interruption in diagonal (integration) links.
Diagonals pointing forward to any decision point in a chain but not connected in any fashion to that chain at their own beginning point are counted.
However, other diagonals that are more than one step removed (e.g., those
connected to the beginning point of a diagonal that meets the strategic chain
only at its endpoint) are ignored. Because of the multiplicative nature of
this measure, high scores can be obtained as additional links are added to
any strategic chain of decisions. Where no more than three decision points
(differing in time) are connected with diagonals (integrations), the WQIS
measure will not differ from the QIS measure. Where four decision points
(three sequential diagonals) are involved, the measure will not differ for the
middle integration, but will differ for the outer two integration diagonals.
With an even greater number of diagonal connections in chain sequence,
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the score for WQIS will exceed the QIS score considerably. The formula
for WQIS can be written as
P

SI

WF Np + Me)

1

where n,, is the number of forwardintegrationsreflected in the term n, for

the QIS measureplusall other forward integrations connecting to these
integrations, until all integrations (diagonals in the matrix) that connect
to each other and that can be traced forward, or maximally one step
backward, without interruption, to the beginning point of the forward
integration of interest, have been exhausted,
Ng is the numberof forwardintegration reflected in the term n, for the QIS
measure plus all other forward integrations connecting to these integrations, unit] all integrations (diagonals in the matrix) that connect to each
other and can be traced forward or maximally one step backward without
interruption to the later decision, have been exhausted.
All other terms are the same used in previous formulas.
For the example in Figure A.1, the WQIS score would becalculated as

21+ 0+ 3) + 21 +0+ 3)4+ 414 +24 14+ 101 + 3 +0) +
2 + 0 + 0)= 38.

NUMBER OF RESPONDENT DECISIONS

Respondentdecision makingreflects responses that are made subsequent
to and/or are determined in their nature by incoming information. In the
time-event matrix, respondentdecisions are preceded by star, representing
information to which a decision is relevant. Respondent decision making
can be calculated as
P

Sr
1

where r is any decision made within a giventime period (discussed later)
after receipt of relevant information, if that decision is made in direct
response to the information.

Whether a decision is made in response to previously received information should ideally (as discussed earlier) be determined by asking the de-
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making measure are notstatistically independent. Nonetheless they can be
useful for specific research or observation intents.

AVERAGE RESPONSE SPEED (MEASURE11)
The response speed measure reflects the rapidity with which decision
maker(s) respond to incoming information with respondent decisions. The
elapsed time between each input and the subsequent decision is measured;
the sum of those measures is divided by the number of responses made to
that information. For this measure, r (number of respondent decisions) is
not constrained by a time limitation between receipt of information and a
subsequent decision.
The formula for average response Speedis

where f¢, is the elapsed time between information receipt and subsequent
respondent decision, and
r, is the number of respondent decisions made in the time period between
1 and p.

SERIAL CONNECTIONS (MEASURE12)
The serial connection measure is similar to the number of integrations
measure. However, it counts interconnections between decisions from the
same decision category. These interconnections were not considered in any
of the preceeding measures. For example, if a decision maker decides to
move troop unit A and plans to subsequently move troop unit B (and, when
movement of B is accomplished, indicates that the movement of A was
accomplished as an antecedent to the movementof B), then a forwardserial
connectionis established. Both decisionsfall into a single decision category
(i.e., troop movement). They are, by themselves, not likely to reflect an
ongoingstrategy (as defined) unless they are also interconnected with other
decisions from different categories (to which they would be connected by
diagonals in the matrix). Serial connections without integrations often re-
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flect a stagnating series of moves that may fail to take complexities of the
task environment(i.e., other dimensions and categories) into account. If
associated with strategic moves(as reflected in high scores on such measures
as number of integrations or QIS), they may, nevertheless, be part of a
general (e.g., in the military, an encircling) strategy.
Serial connections may (as were numberof integrations) be measuredin
terms of forward, backward, or general connections between decisions of
a single category:
P
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where i,, are forward serial connections, and i,, are backward serial connections and/, are total (i,- + i,,) connections.

PLANNED INTEGRATIONS (MEASURE13)
Notall actions (here, decisions) that are planned as a follow-up to current
actions are actually carried out. Time demands, changedsituations, forgetfulness, new strategies, and more maybethe reasons for lacking implementation of planned actions. In somesettings, an incomplete connection
between a current action and a planned future action mayindicate lacking
strategy. In othersettings (e.g., those with considerable uncertainty) a number of contingent actions may have been planned asalternatives and only
one (depending on subsequent events) may be carried out as most appropriate. In that case, the ratio of number of actual to planned integrations
would necessarily decrease. In other words, evaluation of performanceassociated with this measure must be based on specific situational and task
characteristics. The planned integrations measure reflects the number of
times decision makers fail to carry out a previously planned action. The
formula for planned integrations can be written as
P

)

lof >

1

where ip¢ is a planned forward integration that was not carried out.
Planned integrations that were not completed may be compared with the
number of integrations that were completed, to obtain an estimate of the
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degree to which decision makers do, in fact, operationalize their plans. This
score would be reflected by the formula

P

Dk
1

P

yu

lot

finally, the planned integration measure may be used to estimate the assumed time value for numberof integrations that would have occurred in
a situation where measurementis artificially truncated by the end of a measurement or observation sequence(e.g., during final participation periods
in experimental simulations, or at the retirement of an executive or officer
prior to final completion of a task). Under such conditions, it may not be
possible to complete all future decisions that were planned when a given
action was initiated. A- a result, the uncorrected measure for number of
integrations would underestimate the actual strategic planning sequence of
a decision maker. This correction may be calculated as

c

Lb

i

+

2
1

7
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where | through is any prior time period (or periods) to which a time
period under analysis is to be compared.
The obtained value of this correction is then multiplied with the total
number of intended integrations plus the numberof integrations that were
completed
P

y

P

dy be + Dt
1

1

to obtain an estimated value for a corrected numberof integrations. Unless
the corrected value is less than the actually obtained value for number of
integrations, the numberof integrations score may bereplaced bythe corrected score. Similar calculations may be employed to correct other measures that are based on forward or backward integrations.

MULTIPLEXITY F (MEASURE5)
The multiplexity / measure, although similar in concept to the weighted
QIS measure, differs from that measure in two ways: (1) as is the case with
the multiplicity of integration calculation, it does not take into account time
between an original decision and a planned future decision, and (2) it focuses only on plans that are related to, or are subsequent to, a planned
future decision (i.e., the endpoint of a diagonal). In other words, the measure is concerned with the complexity of future strategies as viewed from
any given point in time only. By necessity, this measure is truncated by
limitations imposed by time: where a paticipant in a task is forcibly removed from the setting or wherea task is almost complete, multiplexity F
will produce a lower score. In other words, where this measureis to stand
representative for general performance at any point in a task, it is useful
to divide multiplexity F by time remaining in the task.
Multiplexity F may be written as

Sy) (1 + Me),

where Mp 1S the number of forward integrations reflected in the term n,; of

the QIS measure plus all other forward integrations connecting in con-

Measures of Performance Quality

241

tinuing sequence to these integrations. The use of the term Mgr andits
limits are the sameas previously discussed for the weighted QIS measure.
To measure general multiplexity, the formula may be modified,

L

(1 + Ne)

t,
where f¢, is the time remaining in the task.
MEASURES OF PERFORMANCE QUALITY
Performance quality measures that are oriented toward content variables
are not directly obtained from a time-event matrix. While the matrix reflects utilization of decision-makingstyles, it does not in-and-of-itself generate values reflecting performance quality unless validated for a given
decision-making setting. While validation has occurred in various researchbased and applied settings (e.g., executive decision making), we do not wish
to argue for the generalization of this validity to any and all decisionmaking tasks and settings. The various measures obtained via the timeevent matrix indicate whether and to what degree specific decision-making
behavior occur. Where, for example, strategy is of value, the demonstration
of strategic activity will typically reflect performance quality. If, however,
a task is quite simple, and only immediate respondingis vital, planning and
strategy may be useless. In that case, strategic actions (as reflected in the
integration measures) may be counterproductive. In addition, task characteristics and performance requirements may change. In one of our experimental simulations, a decision makeris placed in charge of an emergency
preparedness team. As he orshe enters the simulation, a potential emergencyis in the offing, requiring both preparations and planning—thatis,
strategic action. At this point, a high score for integration, QIS, and multiplexity F may bereflective of performance excellence. As a disaster actually hits, however, planning activity must be replaced by decisive,
immediate, and responsive action (now making good useofearlier strategic
planning). At this point, high scores on respondent measures, possibly elevated scores on backward integrations and low scores on average response
speed are vital. Planning is now of marginal importance and possibly useless if it interferes with the immediate needs to which a decision maker must
attend. Once the immediate problems with the disaster are resolved, how-
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ever, planning—although not necessarily as complex as was previously appropriate—may again be required.
Measuring quality of performancevia stylistic time-event matrix variables thus requires consideration of what kind of responseis apropriate for
specific situations, specific points in a task, and persons with specific responsibility. In addition, scores obtained by persons whose performanceis
evaluated maytell us (1) whether they are capable of employing a particular
performancestyle (as reflected in some specific measure), and (2) whether
(if and when task demands change) they are capable of shifting from one
style to another to effectively deal with changes in thetaskitself.
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