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XV

PREFACE

Much has been written about decision making and the role of the
manager in the decision making process. If there is one word that
characterizes a common type of decision style, it is the term "decisive"
(Driver, 1979). Such a decision maker typically makes decisions quickly
and "decisively" using a limited amount of data, that is, just enough to
generate one answer which is then firmly adhered to. Decisives also are
known to be very concerned with speed, efficiency, and consistency.
Dwight Eisenhower was well known as a "decisive" decision maker who
even made his subordinates summarize all information needed for a

particular decision on a single piece of paper. It is the purpose of this

proposed research project to examine the performance characteristics of

"decisive" decision makers in their use of accounting information in

decision making.

Decision style may be defined as '"crystallized preferences or
attitudes which determine a person's typical modes of perceiving,
remembering, thinking and problem solving" (Watkins, 1980). A wide
variety of psychological instruments (tests) have been developed to

measure various personality constructs. This research project focused on

the Rowe Decision Style Inventory (DSI) to categorize the subjects and

to_select the "decisive" decision makers used in_the simulation

experiment described herein. Based on a business game simulation, the

performance characteristics of the "decisive" decision makers are

evaluated relative to the performance characteristics of decision makers
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in a control group.(1) The performance measures and cognitive style
attributes of the decisive subjects are also examined relative to the
alternative cognitive styles identified by Rowz2's DSI along with a number
of other decision style tests. (In particular, the subjects also were
categorized by the decision styles indicated by: 1) Driver's IST Exercise;
2) Myers-Briggs Type Indicator; 3) Witkin Embedded Figures Test; 4)
Rotter Internal/External Locus of Control Test; and 5) Purdue-Rutgers
Prior Experience Test. Accordingly, this research brings together in one
experiment, a variety of the "style" measures that have been used in a
wide range of previous studies. In so doing, this study examines the
simultaneous relationships between different decision style constructs
and the performance of decisive decision makers in a highly standardized
task of processing accounting information: the multi-period simulation
exercise (known as the Information Structure Experiments) used by Mnck
in his original human information processing (HIP) research (1969, 1972

and 1975).

(1) The control group used was the group of all other decision makers

(subjects) in this experiment. In other words, the decisive decision style
was compared with a composite of all other decision styles.
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Chapter 1

Background, Decision Style Model, and
Proposed Research Approach

Background

A persistent belief in human information processing (HIP) research
is that a manager's style of decision making should be evaluated as one
of the significant determinants of managerial performance. One author
even contends that the concept of decision styles and the matching of
particular styles to specific organizations portends a whole new
dimension in understanding decision making and in helping to achieve
more effective managerial performance (Rowe, 1981). This belief
appears, however, to be in sharp contrast with some of the research
literature on decision (cognitive) styles that shows at best mixed results
(Savich, 1977). One recent paper (Huber, 1982) even concluded that:

"..the currently available literature on cognitive style is an

unsatisfactory basis for deriving operational design

guidelines, and further cognitive style research is unlikely to
provide a satisfactory body of knowledge from which to
derive such guidelines."
Clearly, this is a disappointing conclusion for what intuitively appears to
be an important ingredient of managerial decision making.

To most observers of the management process there appear to be
significant differences in the manner by which individual decision makers
seek, aquire, evaluate, integrate and use information in the process of
making a decision. Furthermore, the complexity of a decision maker's
information processing behavior is determined not only by the complexity

of the job environment but also by the cognitive style of the decision
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maker. "Cognitive style" is defined as the degree of "thinking"
complexity of the individual in assimilating, interpreting, and reacting to
informational environmental stimuli. It is an index of the total
personality system and its functioning and development. According to one
approach to cognitive style research (Driver and Mock, 1975) there are
four basic cognitive styles of decision making: 1) decisive, 2) flexible, 3)
hierarchic, and 4) integrative. (See Appendix A for a detailed description
of the Driver/Mock decision style model.) An alternative decision style
model has been developed by Rowe (1982). He similarly identifies four
basic decision styles: 1) analytic, 2) behavioral, 3) conceptual, and 4)
directive. (See Appendix B for a detailed description of the Rowe
managerial decision styles.) As will be discussed later, a recently
completed dissertation by Mann (1982) shows a strong correlation
between the decision styles of financial planners and Rowe's analytic
style as opposed to corporate planners who are more generally
conceptual. Since the experiment used herein involves measuring
performance of financial planning tasks, we used Rowe's Decision Style
Inventory (DSI) test as the primary instrument for measuring the four
basic decision styles. The other five instruments also used will be
compared and correlated with the results using Rowe's instrument.

One possible defect in the cognitive style research up to now has
been the usual focus on all the various decision styles involved in a
particular taxonomy as opposed to examining only one style (e.g., just
the "decisive" style). This alternative approach to decision style research

appears to have emerged initially in the area of human factors research

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



(Firth, 1973). A recent novel Ph.D. dissertation research project at the
University of Southern California (Meshkati, 1983) involved a
decision-making experiment in which (1) the participants were
categorized according to their decision style based upon the Driver
decision style instrument (test) designed to measure unconscious style
(Driver, 1979); and (2) cardiac arrhythmia was measured as a function of
mental load (Meshkati, 1982). As Meshkati hypothesized, the research
demonstrated that Driver's IST decision style test did discriminate
between different (unique) styles of decision making. Interestingly,
Meshkati discovered that Driver's decisive and hierarchic decision styles
in particular are associated with a significant change in characteristic
cardiac arrhythmia as a function of mental workload. Savich (1977, p.
650) also discovered that decisives process less data than hierarchics and
integratives.  Meshkati argued that the reasons for the similar
performance of decisives and hierarchics in his research are: (1) the
uni-focus (vs. multi-focus) nature of the task involved in his experiment;
and (2) the ability of Driver's decisive and hierarchic decision styles to
deal with the single alternative form of outcome.
Decision Style Models

In recent years a number of alternative decision style taxomonies
(models) have emerged. One approach models the heuristics that a
decision maker uses in making a choice (Newell and Simon, 1972). A
second approach deals with cognitive complexity within an individual's
conceptual system (Schroder, Driver & Streufert, 1967). A third approach )

emphasizes the dual nature of the decision process: that is, the analytic
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or systematic approach vs. the unsystematic or intuitive process
(McKenney, 1974), A fourth approach that is emerging (as a result of the
current interest in left-brain vs. right-brain thinking) points to the
existence of two types of minds within each person depending upon
which hemisphere of the brain is dominant and/or is processing the
information involved in decision making (Bogen, 1969). Still another
(fifth) model is the learning style theory of Kolb (1974) which focuses on
the four-stage process involved in learning. While Kolb also formulates a
four-cell matrix, his primary emphasis appears to be that people can be
categorized along bipolar learning dimensions (active-to-reflective
orientations and/or concrete-to-abstract orientations).

Even Jung's theory of personality identifies two primary
dimensions of the cognitive process: l)perception (gathering information)
in which perception is achieved by either sensation (S) or intuition (N);
and 2)judgment which is made by either thinking (T) or feeling (F). The

Myers-Briggs _decision_model implements Jung's theory (Myers, 1967) by

expressing Jung's four styles in terms of: 1) personal focus of attention,
2) method of handling things, 3) tendency to become aware, and 4)
expression of abilities. (A more detailed discussion of the Jungian model
is included in Appendix C.)
Proposed Research Approach

One author (Taggart, 1981) has noted that there is a common
theme that appears to cut across all these decision style taxonomies: an

underlying tendency for each model under increasing environmental load

to _degenerate into a single focus along one of the bipolar dimensions.
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For example, there appear to be the dominant relationships of: (1)
uni-focus vs. multi-focus; (2) analytic vs. heuristic; (3) left-brain thinking
vs. right-brain thinking; and (4) abstractness vs. concreteness. This
tendency of the cognitive process to move toward a bipolar
(two-dimensional) relationship suggests that a fruitful approach to
decision style research would be to focus on only one of the bipolar
relationships in a selected decision style model particularly given the
noise and mixed results in previous studies. In other words, in the light
of the mixed results in previous studies, it is being argued here that
research ought to focus only upon the performance of one particular
cognitive style (e.g., decisives vs. all other decision makers) in the
handling (processing) of information in a highly-structured task involving:
(1) a single alternative form of outcome (uni-focus); and (2) an increasing
environmental load (i.e.,, increasing amounts of information and/or
reduced time available for decision making). In this fashion, it would be
possible to determine whether there are some unique decision making
performance characteristics for a particular cognitive style (e.g., the
decisive style) and, more importantly, whether such a decision making
style is significant or unique enough to be an important consideration in
the design of accounting information systems.

In this research project the Rowe decision style model has been
selected. (See Appendix B for a detailed discussion of Rowe's decision
style model.) The unique approach in this study is to focus on the
performance characteristics of one particular decision style (as

catergorized by Rowe's Decision Style Inventory) versus the performance
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characteristics of all other styles under conditions of increasing
environmental load in a setting similar to recent HIP research involving
simulated accounting information systems, With this particular approach,
some significant results were obtained. Moreover, they tend to provide a
basis for better understanding some of the conflicting results of earlier
research where, on the one hand, the results "provided little support for
the notion that personality variables explain a significant portion of the
variance in human information processing behavior" (McGhee et al.,1978)
as opposed to some more encouraging findings that "indicate that the
psychological type of the decision maker is an important factor in
determining what type of information systems to provide the decision

maker" (Bensasat and Dexter, 1973).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Chapter 2
Review of the Literature on Decision
Style Models and Measuring Instruments

Review of the Literature

There clearly has been an upsurge in interest in cognitive styles in
HIP research since the publication of the study by Mock, Estrin and
Vasarhelyi (1972) in which "analytics" outperformed "heuristics" in terms
of both overall performance (i.e., profits achieved in a simulation
exercise) and decision time. In that study Mock et al. identified the
"heuristic" decision maker as one who solves problems by "trial and
error" based upon his intuitive feelings; in other words, he uses
satisficing behavior and emphasizes workable solutions to solve problems.
In contrast, an "analytic" decision maker is one who emphasizes
mathematical analysis and optimization; that is, he reduces a problem to
a set of causal relationships and seeks to find an optimal solution by
using formulas and models.

This * dichotomous heuristic vs. analytic (H/A) cognitive style
framework is based upon earlier work by Huysmans (1970) in which he
used a test battery consisting of two mathematical puzzles
(coin-and-pitcher tests) along with a decision-making problem to split his
subjects into the heuristic and analytic categories. In a later study
Vasarhelyi (1977) used a slightly modified version of Huysmans'

coin-and-pitcher test, along with the Myers-Briggs test and a
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self-evaluation H/A Questionnaire. Vasarhelyi did find some support for
his H/A model; however, the correlations derived were not impressive.
Vasarhelyi suggested that the various instruments do not seem to be
measuring the same concepts, and he advocated the adoption of a more
discriminating cognitive style framework.

Huysmans' dichotomous taxonomy is similar to the systematic vs.
intuition types of McKenney and Keen (1974). Mason and Mitroff (1973)
proposed another dichotomous framework based upon the Myers-Briggs
Type Indicator which evaluates a decision maker according to his
perception of objects versus his evaluation of objects. Keen and Scott
Morton (1978) claim they found the Myers-Briggs model "to be a very
valuable and very reliable instrument" although Benbasat and Taylor
(1978) reports that there does not appear to be any close mapping
between the Myers-Briggs and the McKenney and Keen models.

In 1977 Libby and Lewis surveyed the state of the art of HIP
research in accounting, and they reviewed six state-of-the-art studies
described in Table 2-1. Their findings regarding decision style and

intolerance of ambiguity can be summarized as follows:
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Study
Mock et. al (1972)

Decision Style

Affected performance.
No effect on learning
or decision time.

Intolernace

for Ambiguity
N. A,

Dermer (1973)

N. A.

Affected information
that was perceived
as important.

Driver and Mock (1975)

Paired comparisons
showed significant
differences. Style
affected decision speed.

N. A.

Mock and Vasarhelyi
(1976)

Correlation between
style and decision
approach.

N. A.

San Miguel (1976)

Intellectual efficiency
affected performance.

N. A.

McGhee et al. (1977)

No effect.

No effect.

Clearly these results are mixed and not consistent.

In one case, decision

style affected decision time and in another case it had no effect.

Similarly, the effect of decision style on performance is not always

significant or consistent. This is the state of affairs that led Vasarhelyi

(1977) to recommend a more discriminating cognitive style framework.
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Driver
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(1976)

Sen Miguel
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Table 2-1

Summary of Cognitive Style Studies

Type
decision msker

25 Businessmen and
47 students

44 Oil company
sales personnel

54 MBA students

130 Graduate students

97 MBA Students

73 students from
wpper division

Ref.:

Task

Make production end
advertising decisions

Soct job aspects s to
egm of importance
of role.

Cf. Mock et al.(1972)

jects could purchase

additional infarmation.

Cf. Mozk et al.(1972)

Investment decisions in
hybrid stock market
game.

Choose level of opera-
tions in plant of
of maltipte-goal fi

accounting course

26 MBA Students

under varying levels of

ibby and Lewis, 1977)

Variables
of intsrest

Cognitive stucture
Accuracy

(rlndoln erears

Cognitive stucture
Subjective cue usage

Cognitive structure
Speed

Subjective cue usage

Caognitive stucture
Accuracy

Cogritive structure
Subjct cue usage

Accuracy
Level of messurement

Cogaitive structure
Accuracy

Subjective cue usage
Perceptions of

Rate firms for con-
sideration far

inclusion in invest-
ment portifalio.

information set.

Cognitive structure

Cue

Subjective cue usage
Perceived decision
quality

Regults

Decision spproach affected
perfarmance, but neither
decision spproach nor infor-
maticn structure affected
learning or decision time.

Lavel of intolerance of
ambiguity affected amount
and nature of information
perceived to be important.

All subjects purchased less
infomation over time: decision
style had no overall effect on
purchase behaviar, but paired
comparisons showed significant
differences. Decision style did
affect decision speed.

Neither decision atyle ner
spproach had effect on perfor-

‘mance. Info on structure
sigrificantly affects performance.
Decision style snd spproach had
ingr affect on percaived nesd

perceived use of information.
Slglﬂclnl correlation between
constructs decision style and
decision approach.

Level of enviranmental com-
plexity affects level of
processingIntellectual
efficiency sffects periommmnce
but not level of pi
Flexibility e o attom
performance or level of ynx::ning.

Nelll:r decision style nor level
olerance of ambiguity
ooy atfocted Khents,
confidence, informstion use or
range of alternatives considered.

ot
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A number of very interesting but often conflicting studies have
been published since the Libby and Lewis survey. On the one hand, there
have been a number of studies where the decision style is a significant

factor influencing performance, such as in the following studies®

o Savich (1977) concluded that his experiment did not substantiate
the decision style theory of Driver and Mock (1975) and possibly
other attributes might be used to better differentiate decision

styles.

o Vasarhelyi (1977) found some support for the heuristic vs.
analytic model (based on tests similar to Huysmans' tests); but
the correlations were weak and there was no clear relationship

between this model and Myers-Briggs test scores.

o Huber (1982) did a rather extensive survey of the work of 60
principal authors (and 48 co-authors) in the field of cognitive
style research, and he drew the following two conclusions: 1)
The currently available literature on cognitive styles is an
unsatisfactory basis for deriving operational guidelines for MIS
or DSS designs; and 2) Further cognitive style research is
unlikely to lead to operational guidelines for MIS and DSS
designs. This conclusion parallels Vasarhelyi's earlier conclusion
(1977) that the results of his (man-machine planning system)

study provided some support for relating design to decision, but
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little can be said of a general nature; and moreover, the costs

of doing so may exceed the benefits of improved performance.

Clearly, if the above findings were all that we had to go on, the
future of cognitive style research would not look like a very promising
avenue to pursue. Interestingly, however, there are a number of more
recent studies that appear to show that decision style is an important
ingredient of personal and organizational performance. These encouraging
results have appeared in such recently published studies as:

0 Hughes and Downs (1976) examined the performance of 25
graduate students majoring in finance in a computerized stock
market exercise. The subjects were categorized using five
personality variables including Rotter's Internal/External Locus
of Control Test and the Jackson Personality Review Form which
measures tolerance for ambiguity. The study demonstrated that
the subjects' sensitivity for new information was influenced by
their risk taking propensity, fatalism (Rotter test), need for
certainty (Jackson test), and self-confidence. The author
concluded that the subjects responded differently to identical
information due to individual differences in their personality and

prior probabilities.
o Benbasat and Taylor (1979) used the dichotomous low- versus

high-analytic dimension (which has gained much attention in

some of the recent experimental research) to categorize the 48
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subjects (24 accounting majors, 20 faculty, and 4 professional
accountants) who participated in a multi-period computerized
simulation exercise that had two modes of operation: 1) a data
base  Inquiry mode simulating the '"events" approach to
accounting which emphasized less aggregation in reports; and 2)
a structured reporting mode simulating the '"value" approach
which emphasized greater aggregation in reports. The authors
concluded that "the results of this study on the comparison of
the 'value' and 'events' approaches to providing accounting
information contribute additional evidence to support the
findings of previous research that the psychological type of the

decision maker has an impact on information system design.

o Mann (1982) in a recently completed Ph.D. dissertation at the
University of Southern California used both the Rowe Decision
Style Inventory and the Myers-Briggs test to categorize
corporate and financial planners. (See Appendix C for a detailed
discussion of the Myers-Briggs Type Indicator test.) The results
of Mann's research clearly showed a distinction in decision
styles between corporate planners ("conceptual") and financial
planners ("analytic"). The study also showed a good mapping
between Rnwe's decision styles and the Myers-Briggs model. The
following Figures 2-1, 2-2, and 2-3 illustrate the cross-mapping
between the Rowe, Driver/Mock and Myers-Briggs models

growing out of Mann's study. This cross-mapping is also
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summarized below:

Some of the Common

Attributes of Style Rowe Driver/Mock Myers-Briggs
Tolerance for ambiguity. Analytic Hierarchic  Sensation-Thinking

Uni-focus. High-information.

Multi-focus. Intuitive. Conceptual Integrative Intuition-Thinking
High information.
Cognitive complex.

Low information. Multi- Behavioral Flexible Intuition-Feeling
focus. People/organ.
focus.

Low information. Directive Decisive Sensation-Feeling
Uni-focus. Need for
structure.

Figure 2-1
Driver/Moek Model (See Appendix A.)

High
Hierarchic Integrative
Information
Used
Decisive Flexible
Low
Uni-Focus Multi-Focus
Focus
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Figure 2-2
Rowe's Model (See Appendix B.)

Left-Brain Right-Brain
Tolerance for  Orientation Orientation
Ambiguity (analytic) (intuitive)
Analytic Conceptual
Cognitive
Complexity
Directive Behavioral
Need for
Structure
Task/Technical People/Organizational

Environmental

Complexity

Figure

-3
Mzers-Br%ggs Model (See Appendix C.)

Left-Brain Right-Brain
Orientation Orientation
Thinking(T)
Sensation Intuition-
Thinking Thinking
(sT) (NT)
Judging
Sensation- Intuition-
Feeling Feeling
(SF) (NF)
Feeling(F)
Sensing(S) Intuition(N)
Perceiving
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o Lusk (1975) used the Embedded Figures Test to place 87
graduate students end 34 financial executives into two
categories: 1) field independent (high-analytic) subjects versus 2)
field-dependent (low-analytic) subjects. His research showed that
field-independent subjects prefer "high-analytic" annual reports
containing detailed statistics, graphs of historical trends, and
other "analytic" information; whereas field-dependent subjects

prefer "low-analytic" reports.

o Chesley (1977) used the Embedded Figures Test in screening
subjects regarding their ability to perform effectively in
eliciting subjective probabilities, and he discovered that field
independent subjects (higher analytical reasoning ability)
performed best in eliciting subjective probabilities.

Pincus (1982) also looked at the overall problem of cognitive style and
behavior prediction and concluded that clearly the relationship between
cognitive style and information processing is complex. Vasarhelyi (1977)
also noted that the various measurements of cognitive style may not be
measuring the same feature; instead they may be measuring interrelated
concepts that are operationally defined by the test itself. This problem
of complexity and possible interrelateness has been examined
experimentally by a number psychologists who have found that the
various elements of cognitive style are independent of each other (e.g.,
Gardner et al.,, 1959; Vannoy, 1965; and Morgan, 1972). For this reasons
and others, this research project used a battery of psychological tests in
order to obtain a wider range of cognitive style elements than have been

utilized in earlier studies, with the expectation that the performance in
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this experiment would be more highly correlatable with more than one of
the cognitive style elements, and more importantly, that there would be
some demonstratable mapping between one or more of the decision style
models (similar to the relationship between the Rowe Decision Style
Inventory and the Myers-Briggs test discovered by Mann in his 1982

dissertation).

Decision Style Tests

A number of measuring instruments have been used by researchers
in the HIP field. Some of these tests have been widely used and
validated by standard procedures acceptable to practitioners in the field
(Bariff, 1977). Other tests have been used only by a limited number of
researchers, and serious questions exist relative to their cross-validation
with other (proven) tests in the field (Huber, 1982). The decision style
tests which have been selected for use in this experiment are the

following®

1. Rowe Decision Style Inventory (DSI).
2. Driver Decision Style Exercise (IST).
3. Rotter Internal/External Locus of Control (I/E) test.
4, Myers-Briggs Type Indicator (MBTI).
5. Purdue-Rutgers Prior-Experience or
General Incongruity Adaptation Level (GIAL) test.

6. Witkin Embedded Figures Test (EFT).
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Rowe Decision Style Inventory (DSI)

The primary measure of decision style in this experiment is the
Rowe Decision Style Inventory (DSI). (A discussion of Rowe's Cognitive-
Contingency Model of decision styles is included in Appendix B.) The
subjects in this experiment were categorized into Rowe's four basic
decision style groups and the performance of each particular style was
examined relative to the collective performance of the (remaining)
subjects in the other three categories. One reason Rowe's DSI was used
was so that the results could be compared with the results of other
research that is emerging based upon the styles measured by Rowe's DSI
(Mann, 1982). Another reason was to provide a basis for a comparison

with Driver's decision model.

Driver Decision Style Exercise (IST)

The second measure of decision style used in this experiment is
Driver's Decision Style Exercise (IST) based upon the decision style model
described in Appendix A. The subjects in this experiment were
categorized according to the cognitive styles determined by Driver's IST
test, and, as with Rowe's DSI test, the performance of each style was
compared with the composite performance of the (remaining) subjects.
One reason for using the IST test is that similar to Rowe's DSI, it also
has a unique scale for selecting "decisive" and "analytical" subjects.
Thus, the characteristics of Driver's individual styles (e.g. the Decisive
and Hierarchic styles) could be compared with comparable styles using

Rowe's DSI (e.g, Directive and Analytical styles) as well as with
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comparable styles measured by other researchers in the field (e.g.,
Witkin's "field independent" style, etc.. In addition, the results using
Rowe's and Driver's tests are compared with the published results of
recent HIP research based upon the more-widely used Myers-Briggs and

the Witkin tests discussed below.

Myers-Briggs Type Indicator (MBTI)

The main reason for selecting the Myers-Briggs Type Indicator
(MBTI) in addition to Rowe's and Driver's tests is that it is the most
widely used decision style test whose reliability and validity have been
thoroughly tested by numerous researchers. (See Appendix C for a
thorough discussion of the reliability and validity of the Myers-Briggs
Type Indicator test.) Some of the most recent research based upon the

Myers-Briggs Type Indicator are®

1.  McKenney and Kenn (1974) report that "The most striking result
of our experiment was that, while the scores on the
Myers-Briggs scales showed virtually no correlation with
abgolute performance on our tests, there was a relationship
between cognitive style and those scales."

2, Mason and Mitroff (1973) proposed a two-dimensional model
based on the Myers-Briggs Type Indicator (Educational Testing
Service, 1962) to evaluate a decision-maker according to his
perception of objects and his evaluation of objects.

3. Keen (1978) noted that "The (cognitive style) research suffers
from a lack of simple, reliable devices for measuring individual
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styles, although the Myers-Briggs Type Indicator...has been found
to be a valuable and very reliable instrument...."

4. Henderson and Nutt (1980) found cognitive styles measured by
the Myers-Briggs indicator to be an important factor in the
decision to adopt particular capital expansion projects and their
assessment of the risk of those projects.

5. Mann (1982) found a strong relation between certain attributes
of the analytic and conceptual styles measured by Rowe's
Decision Style Inventory and various positions in strategic
planning (versus other positions in financial planning). He also
found a relation between Rowe's model and the cognitive styles
measured by the MBTI test.

Purdue-Rutgers Prior Experience Test

The reason for using the Purdue-Rutgers Prior Experience test is
that several studies have shown a strong correlation between job
satisfaction and a person's tolerance for ambiguity (Lee, 1974). Further,
a number of studies relate tolerance for ambiguity and a person's
information processing (Hughes, 1976; and Dermer, 1973). Perceived
uncertainty also has been related to job satisfaction in a number of
studies in the accounting profession (Ferris, 1977). Interestingly, Watkins
(1980) also proposed to "bring together, in one study, some of the 'styles'
constructs used in isolation in previous studies, e.g. tolerance for
ambiguity test used by Dermer (1973) and McGhee et al.(1978); and the

Myers-Briggs Type Indicator used by Keen...."
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Retter Internal/External Locus of Control Test

The Rotter Internal/External Locus of Control Test was used
because this instrument is a simple but effective measure of a subject's
locus of control (which is somewhat similar to introversion and
extraversion as measured by the MBTI test). In several pilot studies the
author measured a relationship between scores on the Rotter Locus of
Control test and the Purdue-Rutgers tolerance of ambiguity test. A
similar relationship between these tests and performance in this
experiment will be examined below. Hughes (Hughes, 1976) also has
observed a relationship between scores on the Rotter test and the

subjects' sensitivity to new information.

Witkin Embedded Figures Test

The Witkin Embedded Figures Test (EFT) was used because it
relates to the early work of Vasarhelyi (1977) which validated the
heuristic vs. analytic classification technique developed by Huysmans
(1970). The EFT test is widely used to distinquish low-analytic
individuals from high-analytic individuals. It was used most recently by
Benbasat et al (1979) to show that "...low-analytic subjects both prefer
and perform better with disaggregated reports." (A more detailed

discussion of the EF T test appears in Appendix D.)

Summary

Recent research has shown a strong relation between Rowe's

decision styles and performance in financial planning tasks (Mann, 1982).
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Since this experiment utilizes a management simulation exercise involving
a fairly complex set of financial planning and analysis tasks prior to the
decision making steps, the Rowe Decision Style Indicator was selected as
the primary instrument for measuring decision styles. The Witkin
Embedded Figures Test was also used to segregate the high-analytic
(field-independent) subjects from the low-analytic (field-dependent)
subjects. In the following Chapter 3 the actual experiment will be
described, and the proposed hypotheses are developed along the lines of
the expected performance of the high-analytic decisive (directive) style
versus the low-analytic directive style. Additional hypotheses are also
developed to test whether there are any significant differences between
the decisive style and Rowe's analytic style, as well as the decision

times of each of the styles.
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Chapter 3

The Experiment and the Hypotheses to be Tested

The Experiment

The computer simulation exercise used in this experiment is the
version of Mock's Information Structure Experiment (ISE) which was
modified by Ryan and used in his dissertation research (1983). A synopsis
of this version of Mock's multi-period simulation exercise is included in
Appendix G. The subjects used in this experiment were the 110 students
enrolled in Ryan's three managerial accounting classes during the Spring,
1983 semester at the University of Southern Califonia.

The actual experiment will consist of the following phases:

Phase Objective

1. The Experiment
Distributed case to 110 subjects week prior to ISE

exercise. Each subject projected an income statement
based on his/her own operating decisions. In-class time
devoted to brifing subjects on additional details regarding
the ISE exercise. Assigned them to the four treatments on
a random basis. Conducted the exercise and collected
individual data (i.e., data used, decisions made, time
involved, and results obtained) for each of the 110
subjects.

2. Post-Test #1
Administered the distribution of the six decision
(cognitive) style tests to the 110 subjects (along with a
biographical data questionnaire for Professor Ryan) and
categorized the 66 subjects who completed the tests into
the basic categories for each of the decision style models
described above.

3. Post-Test #2
Administered the Witkin EFT test to 41 subjects who
agreed to take the test and categorized the subjects into
the high-analytic (field-independent) category vs. the
low-analytic (heuristic or field-dependent) category.
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4. Preliminary Analysis of the Data

Analyzed the data for each of Ryan's four treatments
without regard for the decision styles of the individual
subjects in each of the treatment categories. (My analysis
of Ryan's data without regard for the decision styles
involved is described in the following chapter.) Eliminated
same outliers that were eliminated by Ryan.

5. Re-Analysis of the Data

Re-analyzed the data for each of the four treatments
utilizing only those subjects that fit into the various
decision style categories specified in the hypothesis
testing outlined below. (These results are discussed in
detail in Chapters 5 and 6.)

Phase 1: The Experiment

Ryan used a modified version of the ISE that was used in the
original Mock/Driver studies (1975). (See Appendix G for a detailed
description of Mock's multi-period decision-making simulation exercise.)
By using Mock's ISE exercise, the results of Ryan's study and my
analysis of his data are relatable to the findings in Mock's earlier study,
as well as to the more recent studies of Mock and Vasarhelyi (1976 and
1983) and Benbasat and Dexter (1979). In the later study there was a
significant difference in performance between the high-analytic vs.
low-analytic subjects in a similar multi-period decision-making

simulation exercise.

Research Design
In the modified version of Mock's ISE developed by Ryan, there

are four treatments based upon the types of feedback provided to the

participants. Each participant submits predictions of certain key
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micro-economic variables: industry demand index, material prices, and
labor prices. Each subject received back "actual" outcome feedback

based on their decisions. Additional feedback, however, is structured as

follows:
Treatment Group
Feedback Type 1 2 3 4
A. "Ex-Post Optimal" Yes No Yes No

outcome based upon an
optimal decision rule
and actual economic
conditions (Perfect
information).
B. "Would have been" No Yes Yes No
outcome based upon the
optimal decision rule
and subject's economic
predictions.

C. Actual outcome. Yes Yes Yes Yes

The 110 subjects were randomly assigned to the four treatment
groups. Performance differences between "actual" and "optimal"
outcomes (results) indicate whether the decision maker had trouble with
the prediction phase or with the action-choice phase of the decision
process. However, differences between the "would have been" outcomes,
based on the subject's predictions and the optimal decision rule versus
the "optimal" results, provide an indicator of prediction errors. Similarly,
differences between "actual" results and the "would have been"
outcomes, based on the subject's predictions and an optimal decision

rule, provide an indicator of errors in the decision rule. This can be
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summarized as follows:

"Actual" "Would-Have Been" "Ex-Post Optimal"
esults Results Eesults
A
“(Decision Rule (Prediction Rule
Error) Error)
sl

A l:  Performance differences measure overall ability to achieve
optimal results based upon optimal predictions and optimal
decisions.

a2 Differences in outcomes reflect prediction errors (less
than optimal predictions.

a3: Differences reflect errors in the decision rule (less than
optimal decisions).

An alternative and superior method for measuring the decision
error is to determine the difference between the "budget" and the
"ex-ante optimal" outcomes. In this case we compare the difference in
the results between the actual action choices versus the optimal
"ex-ante" choices , using in both cases subject's predictions. This is the
method that was used in this experiment. Treatment Group 1 was
provided with this type of feedback as a measure of decision rule errors.

The ability of the four treatment groups to detect
less-than-optimal outcomes due to prediction errors versus

less-than-optimal decisions is as follows:
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Treatment Groups

1 2 3 4
A. Ability to detect Yes No Yes No
prediction errors
B. Ability to detect No Yes Yes No
less-than-optimal
decisions
C. Reports given: Would Have Budget vs. All Only
Been vs. Ex-Ante Reports Actual
Ex-Post Optimal Results
Optimal and Actual
and Actual Results
Results

The only variables controlled by Ryan were the micro-economic
and macro-economic variables and fixed costs. The independent variables
in this experiment were the choices the subjects submitted for their own
production quantities, advertising units, and material input factor. The
dependent variables included unit cost for material and labor combined
(C), selling price (P), average production costs (C/Q), profits (N), and
decision times. Rates of improvement in these variables were used to
measure whether or not there was any evidence of learning for each of

these dependent variables.

Phase 2* Post-Test #1

In the Phase 2 Testing Session, the 110 subjects, were given the
battery of six decision styles tests described above. (This testing was
done after the experiment so as not to disturb Ryan's experiment.) The
primary objective of this phase of the testing was to categorize the

subjects into the four basic decision styles identified by Rowe's Decision
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Style Inventory (DSI)* the Analytic, Behavioral, Conceptual, and
Directive; however, it is clear from an analysis of the attributes of the
Directive style (as outlined in Appendix B) that is identical, for example,
with Driver's decisive style (as described in Appendix A). Accordingly,
we will use the term 'directive" to be synonymous with 'decisive"
throughout the rest of this dissertation.

Rowe's DSI generates for each subject four raw scores* one for
each of the four scales on the DSI. Sixty-five subjects completed the DSI

and the distribution of the scores for the four scales were as follows:

DsI Mean Standard

Scales Score Distribution

Analytic 88.4 13.8

Behavioral 60.3 12.0

Conceptual 77.1 15.0

Directive 73.8 12.4
Total 299.6

There are twenty questions on the DSI and each subject must rank
his choice of four possible answers to each question by selecting the
weights "8" for most likely answer; "4" next most likely choice; "2" for
the third likely choice; and "1" for the least likely answer. Accordingly,
the maximum possible score for each decision style is 160 (20 questions
times 8 points for the most likely answers) and 300 points overall (=20
questions times 15 points for the four possible answers of 8,4,2, and 1
for each question).

These raw scores were normalized by calculating Z scores based

on the individual means and standard deviations for each scale as shown
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for the analytic scale*
RAN = (RA - 88.4) / 13.8
where RAN = Z score for Analytic scale;
RA = Raw score for the Analytic scale;
88.4 = Mean of the raw scores for the Analytic scale; and
13.8 = Standard deviation of the raw scores for the
Analytic scale.
Then, each subject's primary style was determined simply by selecting
the style with the highest Z score, as shown (again) for the analytic
scale:
IF (RAN > RBN and RAN > RCN and RAN > RDN), THEN RDS=1
where RAN = Z score for the Analytic scale;
RBN = Z score for the Behavioral scale;
RCN = Z score for the Conceptual scale;
RDN = Z score for the Directive scale; and
RDS = Rowe Decision Style.
The results of these calculations produced the following distribution of

65 styles from the original sample of 66 subjects (one person did not

complete Rowe's DSI).

Variable Style No. Percent
RDS = 1 Analytic 13 20%
RDS = 2 Behavioral 19 29%
RDS = 3 Conceptual 17 26%
RDS = 4 Directive 16 25%

65 100%

Unfortunately, (as will be discussed in the next chapter), eight of these
65 subjects had to be eliminated from the experiment because they were
outliers (either they had too low a score or they took too long to'
perform the experiment). As a result, the final distribution of styles was

reduced as follows:
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No. Percent
Analytic 12 21%
Behavioral 17 30%
Conceptual 15 26%
Directive 13 23%

57 100%

Since my principal focus is on the performance of the Directive Style, it
was particularly disappointing to lose the 3 directives from my analysis
(38% of the rejects). Moreover, it is also probably significant that the
Directives seemed to the predominant style that took much longer than
the allowed one-hour in an attempt to improve their performance. The
characteristics of the eight outliers relative to the overall mean scores

are as follows*

Rowe's

Decision

Style Variables *

D INC DERR PERR  PTS

1. Analytic 324 137 43.7 1.7 179
2. Behavioral 101 182 4.0 3.1 185
3.  Behavioral 104 -351 317.5 26.7 112
4.  Conceptual 320 8l 100.9 11.5 ‘147 Individual
5. Conceptual 338 115 60.7 8.3 117  Scores
6. Directive 142 95 91.5 5.3 185
7. Directive 202 140 15.0 23.5 147
8.  Directive 328 134 64.4  38.7 153
Nos. 1 through 8 above: 66.6 87.2 14.9 153.1
Omitting No. 3 above: 126.3 54.3 13.2 159.0 Mean
Directives only(Nos.6-8): 123.0 57.0 22.5 161.7  Scores
Total Semple (N=66): 119.3 54,7 14.1 151.6

* See Appendix K for the Glossary of Terms. A brief definition of

these variables is:
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Variable Definition
1D 1D Number
INC Average Income over Last 6 Periods

DERR Average Decision Error over Last 6 Periods

PERR Average Prediction Error over Last 6 Periods

PTS Points Achieved in Class
For obvious reasons, the exclusion of the eight subjects listed above was
a real loss (disappointment), and the reasons for the exclusion are
discussed in Chapter5. Clearly, however, the performance and grade
points of the excluded subjects (except for subject ID = 104 with the
very low six-period average income, INC = -$351,000) were comparable,

if not better, than the performance of the total sample of 66 subjects.

Phase 3: Post Test #2

Following the completion of the decision style tests, the subjects
were asked to also take the Witkin Embedded Figure Test. This test was
used so that the subjects could be further categorized into high-analytic
vs. low-analytic categories. A low Witkin EFT score (a field-dependent
subject) is considered to be a low-analytic subject, and a subject with a
high Witkin EFT score is a field-independent or high-analytic subject. By
means of this further categorization, the results could be compared with
the recent study by Benbasat and Dexter (1979).

) In the Benbasat and Dexter study (1979) the main focus was on
methods of information generation (i.e., a data base inquiry capability or
an 'events" approach versus structured aggregate reports or '"value"
approach), and the findings were that the structured/aggregate reports

are better suited for high analytics, while a data base inquiry system is
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better suited for low analytics. Ryan's modifications of Mock's ISE
produced aggregate reports comparable to the "value" type report used
by Benbasat and Dexter (1979), and accordingly in Chapter 6 we will
make a comparison of the results of this research with the findings in
the Benbasat and Dexter study.

The unfortunate results from this Phase 3 testing was that only 41
subjects were willing to take the Witkin EF T test. The characteristics of
this subset of 41 subjects versus the original sample of 66 subjects and
the reduced sample of 58 subjects is shown in Table 3-1. As can be seen,
the reduced sample of 41 subjects is not significantly different from the
sample of 58 subjects. While they appear to have a slightly lower overall
performance from the sample of 58 subjects, the 41 subjects do appear
to be close in overall average performance to the original total sample

of 66 subjects.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



33

Table 3-1

Comparison of Performance of Subjects Who
Took Witkin EFT Test and Total Sample (N-66 Subjects)

N =41 N = 66 N = 58
Sample Sample Sample
Variable* Mean _ Std.Dev. Mean _ Std.Dev. Mean _Std.Dev.
Income 119.8 (54.5) 119.3 (74.9) 126.6 (48.4)
Decision 56.2 (54.1) 54.7 (56.6) 50.2 (47.8)
Error
Prediction 15.1 (15.5) 14.1 (13.4) 14.0 (13.5)
Error
Grade Points  153.5 (30.4) 151.6 (31.2) 151.4 (31.8)

* Definition of Variables:

Income Average income over last six periods of ISE
experiment,

Decision Error Average decision error over last six periods.

Prediction Error  Average prediction error over last six periods.

Grade Points Grade points achieved in class.

The overall average Witkin EFT score was 18.9 with a Standard
Deviation = 5.4, The actual range of scores for each of the 40 subjects
in the N=41 sample who also took Rowe's DSI test and accordingly could
be categorized into Rowe's four basic styles are summarized in Table

3-2,
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Table 3-2
Summary of Detailed Scores of Subjects Who
Took Witkin EFT Test Categorized by Rowe's

Four Basic Decision Styles

Analytic Behavioral Conceptual Directive
RDS =1) RDS = 2) RDS =3) (RDS = 4)

3.0 6.0 15.0 8.0
13.0 15.0 19.0 11.0
18.0 17.0 20.0 11.0
19.0 20.0 21.0 13.0
20.0 20.0 22,0 16.0
21.0 22.0 23.0 17.0
21.0 22.0 24.0 18.0
23.0 22.0 24.0 24.0
23.0 22.0 24.0

23.0 24.0
25.0
25.0
25.0

Analytic Behavioral Conceptual  Directive Total

N 9.0 13.0 8.0 10.0 40.0
High 23.0 25.0 24.0 24.0 25.0
Low 3.0 6.0 15.0 8.0 3.0
Mean 17.9 20.3 21.0 16.6 18.9
Std.D. 6.4 5.2 3.0 5.9 5.4
Median  20.0 22.0 21.5 17.5 20.0

Based upon the results obtained by Mock and Vasarhelyi (1976), 1
anticipated the following numbers of analytics and directives in the final

reduced sample of 57 which took Rowe's DSI test:
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Directives Analytics Others Total
High-Analytics 5 (8.3%) 6 (10.4%) 17 (29.2%) 28 (47.9%)

Low-Analytics _9(15.6%) 2 (4.2%) 18 (32.3%) 29(52 .1%)
14(23.9%) 8 (14.6%) 35 (61.5%) 27(100.0%)

Since only 40 of 41 subjects who completed the Witkin FT test also

completed Rowe's DSl test, what 1 actually found was diminished, as

follows:

Directives Analytics Others Total
High-Analytics 4 (10.0%) 7 (17.5%) 17 (42.5%) 38 (70.0%)
Low-Analytics _6(15.0%) _2 (5.0%) _4 (10.5%) 12(30 .0%)

10(25.0%) 9 (22.5%) 2L (32.5%)  _40(100.0%)

From an overall point of view, this group of 40 subjects is a
highly-analytic group (70% vs. 30%), whereas the Directives as a
particular sub-group are definitly a low-analytic group (only 40% of the
10 Directives are high-analytic). Also, it should be noted that the
distribution of Rowe's four styles in the sample of 40 is remarkably close

to the distribution in the larger sample of 57 subjects, as follows:
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Rowe

Decision Sample Sample
Style N=57 N=40
Analytic 127 (21%) 9 (22.5%)
BetStyle 17 (30%) 13 (32.5%)
CorAnalytic 15 (26%) 8 (20.0%)
Directive 13 (23%) 10 (25.0%)

57 (100%) 30 (100%)

Thus, we can draw the following conclusions from the Witkin EFT
resultse

1, The distribution of Rowe's four styles in the sample of 40
subjects who took both tests (Rowe's DSI and Witkin's EFT) is
practically the same as the distribution of Rowe's styles in the
larger N = 57 sample.

2. The sample of 40 is clearly a predominantly field-independent
or highly analytic group (70% are field-independent versus only
47.9% in Mock's and Vasarhelyi's sample).

3. The Analytic style is 78% (7 of 9 subjects) field-independent or
highly-analytic versus the Directive style which is only 40% (4
of 10 subjects) field-independent or highly-analytic.

4. As a gronup, the overall performance of the sample of 41
subjects who took the Witkin EFT test appear to be slightly
poorer performers than the sample of 58 subjects (the final
group selected after the outliers were removed) and closer to
the original sample of 66 subjects. However, it appears
reasonable to assume that the Witkin results are fairly
representative of the total universe of the 110 subjects in
Ryan's experiment.

5. It appears that my original objective of obtaining 20 Directives
from the 110 subjects would have been met had all 110 subjects
taken all the tests (as orginally planned). But the voluntary
nature of the tests and my administering them after Ryan's
experiment obviously cut down on the response, and some of the
original mathematical tests which I planned to do had to be
discarded because of the greatly reduced degrees of freedom
with only 10 or 13 Directives depending on which sample (N=40
or N=57) is used.

The subjects with the Analytic style were also categorized into a
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high-analytic and low-analytic group. According to Meshkati (1982),
subjects with the Analytic style perform similar to Directives because of
their uni-focus style; and in this experiment we will examine whether, in
fact, the Analytic style group performs similarly to the Directive style
group.

Phase 4: Preliminary Analysis of the Data

Each subject was given the ISE case probiem to take home to
study. Before beginning the experiment, each subject worked out an
income statement based on the prior management's decisions and made
decisions for the first operating period of the business game.

Decisions were then made for the seven subsequent decision
periods, The first period was considered a training period, thereby
leaving six sets of data to be analyzed.

As subjects participated in the experiment, the computer stored
their prediction and action-choices, along with the resultant dependent
variables. The data were analyzed using the standard SPSS two-way
analysis of variance (ANOVA) programs along with appropriate
covariance routines. Learning was also analyzed by Ryan by calculating
the slope ‘of each treatment group's averages for each dependent
variable for each period. The slopes were compared using a Z-Test as
explained in Friedman (1981).

Personal information was also obtained using questionnaire forms
to be filled out by each subject. This information included age, sex,
grade point average, major, year in school, and part-time or full-time

student. This data was tested to see if personal characteristics explain

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



38

any significant proportions of variances, but according to Ryan's analysis

the results were not significant.

Hypotheses Tested by Professor Ryan

The main points demonstrated in his research are:

1. Information systems can be designed to highlight sources
of errors in previous decisions;

2. Information system designers can influence the decision
praocesses of users; and

3. Information systems affect learning in their function as a
feedback mechanism.

The first point of this research, to determine whether information
systems can assist in determining where decisions went wrong, was
tested by analyzing the performances of treatment groups using different
information feedback systems. In the null form, the hypothesis is:

Hol: The performance levels achieved by subjects will not be
significantly different, regardless of which of four
feedback information systems is available.

Five dependent variables were used as measures for performance. They
are price, standard variable production costs, unit production costs,
profits, and decision times. The first four were analyzed in terms of
their percentage difference from the optimal for that variable while
decision times were left in their original form.

The data also was analyzed to determine if the one information
system that provides an indication of the effect of prediction errors
(Treatment Group No. 3) actually helped the subjects to improve on their

precdictions. In the null form, the hypothesis is:
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Ho2: The performance levels achieved by subjects who are able

to determine prediction errors will not be significantly

different than the performance levels of subjects not able

to determine prediction error.
The dependent variables of price, unit material-labor costs, unit
production costs, profits, and decision times were used in the same
manner as indicated above. All subjects received feedback as to their
“actual" results, while only half received information as to the optimal
results as well. Thus, this hypothesis was tested under two feedback
systems.

The third point of this research, that information feedback systems
affect learning, was tested by measuring rates of improvement for all
four treatment groups over the six decision periods. In the null form, the
hypothesis is:

Ho3: Rates of improvement for treatment groups will not
be significantly different.

Again, the percentage differences from optimal levels of price, unit
material-labor costs, unit production costs, and profits were used along
with observed decision times. Rates of improvement were measured in
terms of the slopes of regression lines across the averages for each

treatment group over the last five decision periods.

Ryan's Findings

Ryan's findings examined the relationships between the four
different information feedback systems in the ISE and the effect that
these information systems had on prediction and decision perfarmances.

Appendix G includes Ryan's findings and his conclusions. There follows
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below a brief summary of Ryan's test of the above three hypotheses.

Ryan's first hypothesis related the prediction oriented information
feedback system to the criteria for prediction performance (i.e., net
income, price, total variable production cost per unit and standard
variable production cost). His findings were that prediction-oriented
information did in fact have a significant impact on prediction
performance (with the exception of price performance). Ryan's second
hypothesis related the decision oriented information feedback system to
the criteria for decision effectiveness. His findings in this rase showed
that decision-oriented information had a significant impact on decision
effectiveness (again with the exception of price performance). In each
case, he found that the prediction-oriented information did not affect
prediction performance.

Regarding rates of improvement in prediction or decision
performance, Ryan found practically no learning effects. The decision
information feedback system did not aid the learning of the selection
process for setting decision variables. Similarly, the prediction
information feedback system did not aid the learning of the process for
making predictions. Moreover, while the prediction treatment did not aid
prediction effectiveness, it actually hindered decision effectiveness. In
summary, Ryan concludes that learning was absent and the only
significant impact of the feedback reports on learning was to lessen the
performance trends on the performance criteria the feedback reports
were not intended to help, thereby reflecting a "distraction effect" of

the "attention directing" aspect of the reports.
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Phase5: Re-Analysis of Data

This experiment was in every sense a "double-blind" experiment.
The subjects in the experiment were assigned randomly by Ryan to the
four treatment groups without any regard for the particular decision
styles of the subjects. Since this study was based on the premise that
decision styles are a significant determinant of performance, it was my
contention that the performance results of Ryan's experiment were
confounded because of the distribution (mix) of decision styles amoung
the subjects in each of his four treatment categories and that some of
the performance results would be more fully explained by taking into
consideration the decision styles of the subjects. When the data were
re-analyzed using selected subsets of particular decision styles,

performance differences between the treatment groups did appear and

some of the results were consistent with the original hypotheses

proposed for the directive and analytic decision styles.

Independent Variables

In addition to the feedback treatments in Ryan's experiment that
were discussed above,the added independent variables in this experiment
were the subset of the 57 subjects categorized according to the styles as
measured by the Rowe DSI decision style test. Primarily, the results of
the DSI test were used to categorize the subjects as follows:

X Subjects with a Directive decision style as measured by

1 the Rowe DSI test.
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Subjects with an Analytic decision style as measured by
the Rowe DSI test.

X} Subjects in the control group.

Xa Directive subjects in subset X above who are
field-independent(FI) as determined by the Witkin EFT
test.

>(S Directive subjects in subset )(1 who are field-dependent
{FD) as determined by the Witkin EFT test.” (Note that
X, + Xg = )<‘1 where all Xl subjects are tested using the
EPT test.)

Analytic subjects in ><2 above who are FI.

6
X Analytic subjects in Xl above who are FD. (Note that
T X+ Xq=2X,)
6 7 2
X8 Subjects in Control Group )<3 above who are FI.

Xg Subjects in Contral Group X, whao are FD. (Note that
9 _r—E 3 a2/
)(a + X9 = X}

The subjects in each of the above categories also were given the

other decision style tests, namely:

1) Driver's IST test;

2) Rotter I/E test;

3) GIAL test; and

4)  Myers-Briggs Type Indicator test.
It was expected that there would be close mapping of the directive and
analytic decision styles as measured by Rowe's DSI test with the decisive

and hierarchic styles measured by Driver's IST instrument; but as will be

shown later, this expected cross-mapping does not exist.
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The categories defined above can be summarized as follows:

High-Analytic No. Low-Analytic No. No.
Independent (Field of (Field of of
Variable Independent) Subjects Dependent) Subjects Total  Subject
Directives(X1) Xy 4 Xs 6 X =X +Xg 10
Analytics(X2) Xg 7 X 2 Xg=Xg#Xy 9
Control(X3) Xg n Xs 4 Xy=XgiXg 21
28 12 40

Dependent Variables

The dependent variables in this experiment included unit cost,
material and labor combined, selling price, average productionoss,
profits, and decision times. Professor Ryan also used rates of

improvement to measure learning for each of these dependent variables.

Prior Experimental Results
As Mock and Driver noted (1975) in their own landmark study,

many of the experimental expectations in that study were more of the
nature of "priors" based upon past research rather than well-developd
hypotheses. Moreover, their "priors" were based upon earlier studies that
used Driver's decision style model with its Hierarchic, Integrative,
Flexible, Decisive and Complex decision styles. In order to develop our
own "priors" we assumed in this experiment the same similarity between

Driver's and Rowe's styles as determined by Mann (1982) in his study:
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Driver's Styles Rowe's Styles
Hierarchic Analytic
Flexible Behavioral
Integrative Conceptual
Decisive Directive

Accordingly, the "priors" herein have been based upon the above explicit
extension from the earlier work, and as a result, one requirement of this
approach will be to test the validity of this assumed relationship
between Rowe's and Driver's models.

Taking this approach, then, our priors are as follows:

1.  Analytic subjects(xz) can handle more complex feedback
than the less complex directive subjects(X;) especially
under overload conditions.

2. Complex subjects like analytics(xz) can handle more
complex inputs than less complex subjects like
decisives(xl) expecially under overload conditions.

3. Complex subjects like analytics (X,) will utilize more data
under overload (prefer more complete feedback) than less
complex subjects like decisives(X)).

4. Under conditions of low environmental load the directive
style(X,) is significantly faster than some of the more
complex styles. (The actual relation to analytics is
unknown.)

5. Analytics(xl) require more decision time in contrast to
directives.

6. Information seeking of all types in all conditions declines
from very high levels under low environmental load to
very low levels under high load. Thus, Total Times taken
by analytics should be greater than for less Complex
Directives,

7. Directives(X,) initially are high information users, but
rapidly settl]e into a low information posture, whereas
analytics(X,) show a steady gradual shift toward less
information“as opposed to the abrupt shift of the decisive.
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8. Under overload conditions (e.g.,, a very structured complex
task) the directives(X,) lose their normal speed, and they
move slowly with littlé data.

9. The normally fast directives(X,) are more easily
overloaded by a complex struct\lJred game than are
analytics(X,), and when overloaded directives(xl) become
quite delibeate (i.e., slow) and low data using.

10

Analytics(X,), in very structured tasks, will be high data
users, and v%lll process data at very high speeds compared
with directives(X,). (In less-structured environments speed
would be less noticeable.)

11, Analytics(xz) prefer and effectively use moderately
complete feedback.

The added dimension of this study is the use of the Witkin EFT
test to achieve a finer categorization of Rowe's directives into
low-analytic vs. high-analytic (field-dependent vs. field-independent)
directives. Rowe's analytic decision style is subdivided into the
low-analytic vs. high-analytic categories. This provides us with a finer
distinction in the performance of directives and analytics, such as:

1. The high-analytic Directives(xa) should not become
overloaded or "deliberate" as quickly as the low-analytic
Directives(Xg).

2. The high-analytic Analytics(X/) should continue to perfer
moderately complex feedbaék even under overload
conditions (e.g., the very structured complex tasks of ISE).

3. The high-analytic Directives(x%) also should continue to

prefer moderately complex feedback even under overload
conditions.

Hypotheses To Be Tested

As we have noted elsewhere, the strategy of this research is to
use an Information Structure Experiment (ISE) similar to the one reported
on by Mock et al. (1975). The ISE is based on a computerized business

game modeled after a manufacturing firm. The feedback reports designed
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by Ryan as a modification of Mock's ISE include more aggregated data
(similar to the "events" approach as opposed to disaggregated data (the
"value" approach) used in the Benbasat and Dexter study (1979). This
change will enable a closer comparison of this study with the results of
their experiment, In that study, performance in a similar business game
showed that the analytic subjects (versus low-analytic subjects) preferred
structured (aggregate) reports.

Based upon the results of the Benbasat and Dexter study (1979),
along with the additional dimension of the high-analytic versus
low-analytic styles made possible by the Witkin EFT results, the

hypotheses that will be tested in this experiment are as follows:

1. Directive Style
It is to be expected that high-analytic Directives will be

better able to handle the complex feedback reports
developed by Ryan and thereby will perform better than
low-analytic Directives. Stated in the form of a null
hypothesis we have:

Hol: Under conditions of a highly structured exercise, the
Directives with the high-analytic (field-independent)
style(X,) will not handle complex data better (and
thereby” will not perform significantly differently)
from the Directives with a low-analytic style(XS).

2.  Analytic Style

In contrast with the Directive Style it is expected that
Analytics will handle the complex feedback reports better
than the Directives and thereby will perform better than
even the high-analytic Directives. Stated in the form of a
null hypothesis, we have:

Ho2: Under conditions of a highly structured exercise,
Analyties (Xg) will not handle complex data better
and thereby will not perform significantly different
from Directives with a high-analytic or a low-
analytic style (Xa or XS)‘
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3. Low-Analytic (vs. High-Analytic) Style

In the extreme case of high environmental load (i.e., very
structured tasks) Directives with a low-analytic style(X.)
will be the first group of subjects to lose their normal
(faster) speed. They will "decide" more slowly and with
little data; and therefore, they will in all likelihood take
longer to complete the exercise than all the other groups.
Stated in the form of a null hypothesis, we have:

Ho3: Under conditions of a highly structured exercise,
Directives with a low-analytic style (X.) will not
take a significantly different length of time to finish
the exercise compared with the total times for any
of the other decision styles.

Summary

In an attempt to sharpen the performance differences between the
various possible decision style categories, this study focuses on only one
of the bi-polar dimensions of Rowe's decision style model* the directive
versus the analytic style. Rowe suggests that these two particular styles
have a left-brain orientation and they are uni-focused and task-oriented,
with the directive style seeking structure and a low-level of ambiguity
versus the analytic style coping more effectively with high-levels of
complexity and ambiguity. To sharpen the potential differences between
subjects to an even greater degree, the Witkin EFT test is used to
further categorize subjects into field-independent (highly-analytic)
decision makers versus field-dependent (low-analytic) decision makers. In
so doing, we then would expect to find the sharpest differences existing
between the highly-analytic (field-independent) analytics and the
low-analytic (field-dependent) directives. Accordingly, the hypotheses
tested are based on the expectations that:

o High-analytic  directives will perform better than
low-analytic directives because they are better able to
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process the complex feedback reports developed by Ryan
than are the low-analytic directives.

[ Analytics will perform better than even the
highly -analytic directives because they are better able to
process the complex feedback reports used in this
exercise.

o Generally, directives are significantly faster in their
decision making whereas analytics usually require more
decision time; however when overloaded, directives
become deliberate (i.e., slow) and low data using.

This line of reasoning then leads one to the expectation that Ryan's
experiment will enable us to reject the three null hypotheses:

Hol: High-analytic directives will not perform significantly
better than low-analytic directives.

Ho2: Analytics will not perform significantly better than
directives even with a high-analytic (field-independent)
style.

Ho3: Directives with a low-analytic style will not differ
significantly in the time taken to complete the exercise.

In Chapter 4 we will describe how Ryan's data were re-analyzed to test
these three hypotheses, and in Chapter 5 the results of this analysis and

the actual test of these hypotheses will be discussed.
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CHAPTER 4

Preliminary Analysis of Data from the Experiment

Background
For a number of years I have suggested the idea of a "double-blind"

experiment on cognitive styles much like those done in critical medical
experiments on humans. I also have suggested that the attributes of a
particular style should be examined in detail relative to the rest of the
population as a control group. Toward this end, I proposed to test these
ideas in conjunction with the experiment performed by Ryan during the
Spring, 1983 semester. It was hypothesized that some of the treatment
effects that Ryan expected to obtain would be explained more

completely by the differences in the cognitive styles of the subjects.*

Organization of Testing Materials

Ryan's experiment was scheduled for the week of March 21-25,
1983, Following the meeting with my Dissertation Committee, 110
packets of ‘material were put together for distribution to the subjects in
Ryan's experiment. A sample packet is included in Appendix H. Each

packet included a letter explaining that the purpose of the research was

*This ideas was formalized into a dissertation proposal on "An
Examination of the Decisive Decision Style in Tasks Using Accounting
Information" presented to my Dissertation Committee on March 16, 1983.
This proposal to examine the decisive style was approved by the
Committee with a recommendation that the other decision styles also be
examined since the data would be available.
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to study "the relationship between the decision style of accountants and
their use of accounting information." The packet given to each student

included the following instruments:

1. Decision Style Inventory by Professor Alan J. Rowe

2. Decision Style Exercise by Professor Michael J. Driver
and its scoring sheet.

3. Purdue-Rutgers Prior Experience Inventory and Scantron
Sheet Form 882N.

4, I-E Scale and Scantron Sheet Form 882.
5. Myers-Briggs Type Indicator test and its scoring sheet.
6. Personal Values and Ethics Questionnaire.

7. Student Information Sheet.

It was noted in the covering letter that if for any reason a
student could not complete all seven instruments, the most important was
Rowe's and Driver's decision style instruments and the Myers-Briggs test.
The reason for this emphasis was to provide, as a minimum, some basis
for comparing Rowe's and Driver's decision style models. The tests were
even arranged in the packet in a way to minimize the frustration of
taking so many tests and to ensure the sub‘jects completing the desired

tests first.
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Meeting the Class

The primary objective of this research experiment was to
superimpose the measurement of the cognitive styles of the subjects of
Ryan's information systems experiment in such a way that it would not
introduce any artifact into his study. Accordingly, I agreed that all
psychological testing would be done after Ryan conducted his computer
simulation experiment on March 22, 1983, and arrangements were made
to meet with Ryan's subjects (students in his three sections of
Managerial Accounting) during the classes scheduled the week following
the experiment. Since that week also was the week before Easter, it was
thought that during the recess, the students would have the (spare) time
needed to take the entire battery of tests included in the packet. It was
estimated that each student would require approximately ninety minutes
to complete all the instruments. It was further stressed in my verbal
briefing of the students that Rowe's instruments was the most important
test, and as a minimum, 1 hoped to get these back from each person.

So as to not relate my study to Ryan's experiment (which he
himself guised as just another computer exercise in the syllabus of his
Managerial Accounting classes), the students were told that my
experiment was designed to study the relationships between the different
instruments used to measure cognitive styles. As a further inducement,
each student was offered ten dollars if all the tests were taken and
promptly returned the week following Easter recess. Unfortunately, a

large number of students did not attend the two classes prior to Easter,
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so I also had to meet with the students the week following the Easter
recess. In all, over 100 packets of material were distributed during these
meetings. As a further inducement, Ryan offered the students extra
grade points if the tests were turned in. Disappnintedly! however, only
66 packets were returned even with this considerable amount of prodding
and encouragement from Ryan and myself.

The 66 responses were received and tabulated as shown in Exhibit
Z-1in Appendixj&( It should be noted that there is some missing data
since certain tests were not taken by individual students. The missing
data is as follows:

] Rowe's Test - Not taken by ID #128.

o Driver's Test - Not taken by ID #301.

] Rotter's Test - Not taken by ID #128, 301, 310.

o  GIAL Test - Not taken by ID #128, 304.

o  Myers-Briggs Test - Not taken by ID #131, 143,

] Witkin EFT Test - Not taken by twenty students.

The two biggest disappointments with the number of responses
were: 1) The large number of students (40%) who were not motivated
enough by the $10.00 to complete all the tests, and 2) The additional
20% of the students who did not complete the Witkin EFT Test. Even
with this poor response for the Witkin EFT Test, some significant results

were obtainable as will be shown later in Chapter 5.
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Scoring the Results

The decision style data were manually scored, except for Driver's
instrument which was scored by Driver's student assistant using the
computer program resident in the USC Testing Center. The overall
results were at the same time both gratifying and disappointing. First of
all, the 66 responses from the universe of 110 subjects in Ryan's
experiment is clearly a good-sized sample (60%), and one would logically
expect a good-sized sample like 60% to be fairly representative of the
total population. Unfortunately, however, there appears to be a definite
bias in the sample, as will be shown below.

Ryan eliminated eleven subjects from his total group of 110
subjects because nine took materially longer than the one-hour allowed
for the experiment and two performed so poorly that their results had to
be ignored. Table 4-1 compares the key attributes of the sample of 66
subjects with those of the 99 subjects finally selected by Ryan for his
analysis. When 1 also eliminated the same subjects who took more than
one hour as well as those who performed very poorly, my final sample
was reduced to 58 usable subjects. With this reduction of 8 subjects, the
final sample of 58 subjects (a 58% sample) as shown in Exhibit 4-2 is a
significantly better performing group on the average compared with
Ryan's group of 99 cases. It appears that a greater proportion of the
better students completed the psychological tests. Their overall average
score over six periods of the exercise was $126,603 for the 58 subjects

versus $115,869 in Ryan's total group of 99 subjects. To test the
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significance of the differences between the 58 subjects in my sample vs.
the remaining 41 subjects in Ryan's experiment who did not fill in the
psychological tests, I performed the standard set of t-tests included in
SPSS. This comparison is shown in Table 4-2.

As it can be seen in Table 4-2, the 41 subjects not included in the
reduced sample of 58 subjects were significantly poorer performers.
Their average income over six periods was only $100,683 versus $126,603
for my sample of 58 subjects. The significant lower average prediction
error $14,026 in the 58-subject sample (vs. $20,975 for the 41 subjects
not included) is an important consideration below when I decide to
eliminate one of Ryan's treatments - the one dealing with the feedback

on prediction errors.

Table 4-1
Comparison of Reduced Sample of 58 Subjects with Original
Sample of 66 Subjects and Ryan's Sample of 99 Subjects

N= 99 cases N= 66 cases N= 58 cases
Variable* Mean Std.Dev. Mean  Std.Dev. Mean Std.Dev.
INC  115.9 56.1 119.3 74.9 126.6 48.4
DERR 55.7 46.1 54,7 56.6 50.2 47.8
PERR 16.9 18.1 14.1 13.4 14.0 13.5
ST 132.8 31.8 139.2 31.7 136.9 32.2
TT 72.0 17.8 79.9 26.4 73.3 18.9
PTS 148.0 29.7 151.6 31.2 151.4 31.8
*Variable Definition
INC Average income over the last six periods.
DERR Average decision error over the last six periods.
PERR Average prediction error over the last six periods.
ST Starting time
TT Total time
PTS Points achieved in class
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Comparison of 58 Subjects with the 41 Subjects Excluded from Sample

Because They Did Not Complete the Decision Style Tests)

No. of Std. Std. F 2-Tail. T 2-Tail
Variable* Cases Mean Dev. Dev. Value Prob. Value Prob.
Income
41 100.7 63.1 9.9
L70 0.07 -2.31 0.02
58 126.6 48.4 6.4
Decision Error
63.5 42.9 6.7
124 0.48 142 0.16
58 50.2 47.8 6.3
Prediction Error
41 21.0 26.1 3.5
2.78 0.00 1.91 0.06
58 14.0 13.6 1.8
Grade Points
41 143.1 26,1 4.1
1.48 0.19 -1.37 0.17
58 151.4 31.8 4.2
*Variable Definition
Income Average income over last six periods

Decision Error
Prediction Error

Grade Points
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Simplifying the Data

Ryan's experiment consisted of three treatments:

1. Information feedback on decision errors,

2. Information feedback on prediction errors, and

3. Economic environment (three versions).
Ryan's 2x2x3 research design presented me with some serious statistical
analysis problems in terms of the low number of degrees of freedom
available with the (small) 58-subject sample. The average number of
subjects per cell was equal to 4 to 5 subjects (=58 subjects/12 cells).
Then, when either Rowe's cognitive style model is superimposed upon
Ryan's 2x2x3 research design, the results were, as one might logically
expect, very poor because of the greatly reduced number of subjects in
each cell,

Ryan introduced three different economies into his experiment in
order to cut down on the possibility of cheating which had been evident
in his earlier pilot experiment. By having what appeared to be a variety
of exercises, it was hoped that students would not know which economy
they were going to encounter, and the value of any feedback of
information from students who completed the computer exercise earlier
in the day would be greatly minimized. (Even with this precaution,
however, there still appears to have been some feedback effect between
subjects, and accordingly the time of day the exercise was taken is a
significant covariate.) Even with the three different economies, however,

Ryan did not find any significant treatment effects between groups. This
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was true in the 58-subject sample as well. Table 4-3 summarizes some of
the key statistics on the three economies. There were no significant
differences between these three economies as shown in Table 4-4. In
Table 4-4 the first two ANOVA runs compare Ryan's sample of 99
subjects with my sample of 58 subjects. Ryan clearly showed that the
economies were not a significant treatment effect, and with my sample
of 58 subjects the economy treatment were even less significant in all
cases but one (i.e, for Average 6-period income, it was 0.719 versus

0.737).

Table 4-3

Comparison of Statistics by Economy for the Sample of 58 Subjects
Versus the 41 Subjects no in N=58 Sample

#1 #2 #3 Total  #1 #2 #3 Total Total

INC  132.3 129.9 117.9 126.6 95.4 106.9 101.0 100.7 115.9
DERR 41.7 44.3  64.2 50.2 6.6 57.6 66.5 63.5 55.7
PERR 16,9 15.9 9.4 14.0 26.8 19.8 12.8  21.0 16.9
PTS  154.4 140.8 157.2 151.4 144.6 143.8 139.6 143.1 148.0

Variable Definition

INC Average income over last 6 periods

DERR Average decision error feedback over last 6 periods
PERR Average prediction error feedback over last 6 periods
PTS Points achieved in class
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Table 4-4
Compsarison of ANOVA Runs Analyzing Treatment Effects for Craft's Sample
58 Subjects Versus Ryan's Sample of 99 Subjects

Treatment N=99(1) N=58(2) N=58(3) N=58(4) N=58(5)

1. Income..uee Dec. .007 074 .056 o
Pred. .230 1963 976 .780
Econ, 737 J719 - == ——n-
2. Decisiof Error.  Dec. .005 054 .032 .027 R
Pred. 722 922 .811 - .609
Econ. .318 445 —--- -

3. Dec. Error.....  Dec. .005 .058 .035 .028 ——--
Impact on Pred. 736 874 J755 ———- 562
Income Econ. 197 372 ——a- ———- e

4, Dec. Error......  Dec. .082 549 470 .404
Impact on Pred. 449 534 ———-

Price Econ. 537 853 -

5. Dec. Error......  Dec. 015 .048 .027 .020 ——--
Impact on Pred. 977 569 W74 -—-- 327
Unit Cost Econ. .087 521 - —--- ——--

6. Dec. Error.. Dec. .027 066 .076 .073 -
Impact on Pred. 323 764 816 ———- .999
Var. Cost Econ. .297 691 - ——--

7. Dec. Error..... Dec. .009 074 054 .047 -
Impact on Act.  Pred. 241 945 .884 - 692
vs. Opt. Inc, Econ. 571 J14 ——-- —-—-- -

8. Dec. 843 .280 161 112 —-m

Pred. .015 166 .104 074
Econ. .035 340 -——- —--- ——--

9. Pred. Error......  Dec. 621 .253 143 .098
Impact on Pred. .019 132 .079 ----

Income Econ. .035 .487 —--- -

10. Pred. Error......  Dec. .620 .387 320 .269 -
Impact on Pred. .130 495 WAb76 ----

Price Econ. .258 .682 - —m--

11. Pred. Error.....  Dec. .886 .260 .166 122
Impact on Pred. .042 247 .195 -

Unit Cost Econ. 057 .607 ———- -

12. Pred. Error..... Dec. 699 356 .187 JA35
Impact on Pred. .006 .188 114 ———-

Var, Cost Econ. .007 045 ---- - ———
ANOVA Run#l All three treatments; Ryan's sample: 99 subjects.
ANOVA Run#2 All three treatments; Craft's sample* 58 subjects.
ANOVA Runi#3 Only the feedback reports (ignoring economies).
ANOVA Runit4 Decision error feedback reports only.

ANOVA Run#5 Prediction error feedback reports only.
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Because of the limited degrees of freedom available with the
58-subject sample, and because the economy treatment was not a
significant treatment effect, Ryan's experiment could be reduced to a
2X2 research design based only upon the two alternative feedback
systems: one for the feedback on decision errors; and the second for
feedback on prediction errors. Even with this reduction in the size of
the research design, the resulting improvement in treatment effects in
the 58-subject sample for the prediction treatment were not as
significant as the decision treatment effect. As Table 4-4 shows, a
comparison of the significant treatment effects clearly indicates that the
decision error feedback treatment effects were, in general, two or three
times more significant than the prediction error treatment effects. The
most significant F-values from the ANOVA runs presented in Table 4-4

are summarized below:

Decision Error Prediction Error
Variable Feedback Reports Feedback Reports Economy
Income .050 716 719
Decision Error .027 .609 445
Dec. Error Impact .028 .562 372
on Income
Prediction Error W12 074 .340
Pred. Error .098 .056 .487

Impact on Income
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From this summary, it is clear that at the 5% level of significance, the

decision error feedback reports had a significant impact on income and

decision _error, whereas the prediction error feedback reports did not

have a significant impact below the 5% significance level. Further, as in
the case of Ryan's study, the Economy treatment had no significant
effect whatsoever.

The difference in significance between the impact of the decision
error feedback reports versus the prediction error feedback reports was
one of the major differences between Ryan's results and the results of
my analysis. This result was due in large part to the elimination of the
"poorer" performers as noted above in the analysis of the N=58 sample
versus the 41 subjects not included because they did not take the

decision style test.

Preliminary Analysis of the Data

As noted above, the first step in analyzing the usable data from
the 58-subject sample was to examine the decision style data in terms of
Ryan's 2X2 research design. Rowe's decision style data (which were
available for 57 subjects) can be presented in terms of Ryan's 2X2
research design as shown in Table 4-5.

Based upon Ryan's treatment model, (i.e., 2X2X3bmodel before
Economy is dropped) there were no_significant results when only one

style at a time was examined. Using the data from Table 4-5, the

directive style is presented in Figure 4-1 in terms in Ryan's 2X2 model
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Table 4-5
Distribution of 57 Subjects Categorized by Decision Styles in
hi up! y! P! it
No Decislon Error Feedback, snd With Decision Error Fesdback, but
No Prediction Error Fesdback No Prediction Eror Feedback
Angiytie ' Conceptual : tie 1 Conceptusl
e g R ) Corgel
'
!
ID NG 10 Nc D _INC D _INC
T0s ~96 Wcews M7 T NCsl6z |7 10 mcaly? ! Toe '&'ﬂ!’ INC=135.0
06 178 Se50.86 | 308 153 Sa17.73 326 154 Se24.0 I 130 m 226,53
06 130 \ | 132
30 @ ;133 m
' , 2
' M
) L T SEAp NI i T4 ——
Directive ] Behavioral Directive l} B-h-vlur-l
Nal | Na5 Nab ] Ned
'
D _NC ' e D _INC , I Inc
s I NCawz W I NCalzno [T T mCalos | T3 TE mNCaleso
Sa0 1201 182 SeéB.2 L1 159 S«a4.8 127 106 Sa28.67
1209 150 20 127 'z s
(X1 18 FLIS )] t o33 1
1308 106 !
Na Decision Error Feedback, but With Declsion Error Feedback, snd
With Prediction Error Feedback With Prediction Error Feedback
T T
An ,!m : Concl.%cull :
D _INC 1D _INC D _INC ' INC
A7 TII5 INCs2.0 722 T 63 INCs129 [T "IV INCelasd ! TIe TIBE INCa159.3
313 56 Sal2W 316 160 SeS7.2 23 106 Se35.3¢ | 141 156 Sel0.6
N - 135 e 33159 ) L6152
37 115
Y S AU R
Directive Directive ! Behavioral
TNaY TN | TNeZ
i
D INC | INC D I , b
T21 b mcadas T3 TI03 INCalas [Ta3 I3 mNcele24 | 5 TI0) INCel1S
214 11 se2376 '3 110 Se092 | 35 D2 Sal7 1280 129 Ss198
26 15 tn7 e 36 128 \
yas o 240 147 )
BETLIE . Bl 16 ,
131 17 !

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



62

(after the Economy treatment is dropped). Using this 2x2 design, a
two-way ANOVA was run for each of Rowe's styles, and again as shown

in Table 4-6 there were no significant treatment effects for any of

Rowe's styles. This result is due in large part to the very low number of
subjects in each cell using Ryan's 2X2 model (e.g., N=1, 4, 3, and 5 for
the four cells for the 13 subjects with the directive style. As will be
shown in Chapter 5, the Directive subjects are at best only average
performers, and the only two styles of Rowe that show any significant
treatment (style) effects are the Analytic and Conceptual styles. The
results of numerous ANOVA runs are summarized in Table 4-6. It will be
noted in Table 4-6 that there were no significant tireatment effects even
for the Analytic and Conceptual styles.
Figure 4-1

Directive Decision Style in
N=58 Sample Broken Down by Ryan's 2X2 Model

DEC
0 1
N= 1 subject N= 4 subjects
0 INC= 172.0 INC= 106.0
S= 0.0 S= 44.0
PRED
N= 3 subjects N= 5 subjects
1 INC= 138.3 INC= 142.9
S= 23.8 S= 17.3
(N=13)
INC= 132.5
S= 33.6
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Table 4-6

Three-Way and Two-Way ANOVA Runs Using Ryan's 2X2X3 & 2X2 Models

Craft's
Ryan's Sample Analytic Style  Conceptual
Variables* N=99  N=58 N=12 N=15
Run#I_  Run #2 Run #1 Run#2
INC DEC .007 074 362 307 330 426
PRED .230 .963 571 .538 456 359
ECON .737 J719 .985 - 545 -
DERR DEC .005 .054 556 492 413 321
PRED .722 .992 549 .501 W516 755
ECON .318 445 945 - 146 ———-
PERR DEC .843 .280 .206 169 .680 .265
PRED .015 166 2597 494 .888 552
ECON .035 .340 770 - 334 J—
Degree of
Freedom 98 57 11 11 14 14
Variable Definition
INC Average income over last 6 periods
DERR Average decision error over last 6 periods
PERR Average prediction error over last 6 periods
DEC Decision error feedback treatment effect
PRED Prediction error feedback treatment effect
ECON Economy treatment effect
Run #1 Two-way ANOVA using all three treatments
Run #2 Two-way ANOVA using only DEC and PRED treatments
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Subsequent Analysis of the Data

As we noted earlier, the prediction error feedback effect was not
significant for the N=58 sample. Accordingly, in order to obtain a higher
number of subjects in each cell, and thereby achieve a higher value for
the available degrees of freedom, it was decided to drop the prediction
treatment and to utilize an alternative 2x2 research design based upon
Ryan's decision error feedback treatment versus the selected decision
style. For Rowe's directive style, this alternative research design

becomes the 2x2 model shown in Figure 4-2.

Figure 4-2

Craft's 2X2 Model Based Upon the Decision Error Feedback and the
Directive Decision Style Versus the Rest of the Sample

Decision Error Feedback Treatments

No Decision Error Decision Error
Feedback Feedback
(DEC = 0) (DEC = 1)
Selected Decision N = 4 subjects N = 9 subejcts
Style Income = 146.8 Income = 126.2

Directive Style Decision Decision
X =1 Error = 22.1 Error = 49.0

Rest of Sample N = 23 subjects N = 21 subjects

(Excluded Selected Income = 110.0 Income = 141.6

Decision Style) Decision Error Decision Error
(X =0) = 68.3 = 35.0
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The results from using this alternative 2X2 research design were
truly dramatic. The levels of significance for certain selected decision
styles suddenly became very significant. As noted earlier, the Directive
style did not perform in a manner that was significantly different from
the overall average level of performance for all 57 subjects who took
Rowe's DSI test, except in regards to total decision times. (In this
regard, some Directives required significantly longer decision times.) The
only two styles that displayed exceptional performance were the analytic
and conceptual styles, and Table 4-7 shows the results for a two-way
ANOVA for Rowe's analytic and conceptual styles. Several signficant
conclusions can be drawn from the results of this analysis:

o The significance of the decision error feedback is

increased when Ryan's model is simplified by dropping
the prediciton error feedback treatment (e.g., signifi-
cance increased from .032 to .027 for the average deci-
sion error over the six last periods).

o The significance of the decision error fedback effect is
decreased only slightly when the model is expanded
again to breakout decision style (i.e., from 0.027 to
0.036 for the average six-period decision error for the
Analytic style and to .055 for the Conceptual).

o The significance of the difference for the decision error
feedback style and the rest of the N=58 sample is a very
significant .004 for the average six-period decision error

for the Analytic style and .104 for the average
six-period decision error for the Conceptual style.

Deterioration of Treatment Effect with Reduction in Sample Size

One of the most difficult problems of this research project has
been the reduction in treatment effects from what Ryan observed in his

research down to the treatment effects achievable with the reduced
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Table 4-7

Comparison of Treatment Effects for Analytic and Conceptual
Styles using the Craft 2X2 Model Compared with Ryan's 2X2 Model

Ryan's Decision Craft's 2X2 Decision
2X2  Treatment Style Model
Model Only Analytic Conceptual
Variable* Treat. N=58 N=58 N=12  Treatment N=15
INC Dec. 056 .050 061 DEC .089
Pred. .963 - .007 X .139
DERR Dec. 032 .027 036 DEC .055
Pred. 811 -—-- .004 X .104
AYDR 6 Dec. .035 .028 .036 DEC .056
Pred. 755 ———- .003 X .101
APDR6 Dec. 470 404 521 DEC 535
Pred. 468 m—-- .039 X 419
AEQDR 6 Dec. .027 .020 .024 DEC .037
Pred. 474 - 012 X .100
ACDR6 Dec. .076 073 .109 DEC .160
Pred. .816 ---- 234 X .043
AOR6 Dec. 054 .047 .055 DEC .082
Pred. .884 - .003 X 141
PERR Dec. 143 ———- 161 Pred 165
Pred. 079 .074 584 X 741
AYPR6 Dec. .320 - .120 Pred 129
Pred. 476 .056 .584 X 741
APRY 6 Dec. .166 - .508 Pred 492
Pred. .195 .393 914 X .598
AEQPR6 Dec. .187 —-e 244 Pred .251
Pred. W14 142 .872 X 947
ACPR6 Dec. 161 ———— 161 Pred 165
Pred. .104 074 584 X 741
*Variable Definition
INC Average Income over last 6 periods
DERR Average Decision Error over last 6 periods
AYDR6 Average Relative Impact of Decision Errors on Income
APDR 6 Average Relative Impact of Decision Errors on Price
AEQDR 6 Average Relative Impact of Decision Errors on Unit Cost
ACDR6 Average Relative Impact of Decision Errors on Variable Cost
AOR6 Average Relative Impact of Dec. Error Act. vs. Op. Income
PERR Average Prediction Error over last 6 periods
AYPR6 Average Relative Impact of Prediction Errors on Income
APPR6 Average Relative Impact of Prediction Errors on Price
AEQPR 6 Average Relative Impact of Prediction Errors on Unit Cost
ACPR 6 Average Relative Impact of Prediction Errors on Variable Cost
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sample size of 58 subjects, as well as the further reductions in treatment
effects resulting from the elimination of: (1) one subject who did not
complete Rowe's DSI test; and (2) the possible elimination of another
subject who had a very low (negative) income. The analysis in Table 4-8
is designed to illustrate this problem with the reduction in treatment
effects as the sample size is reduced from 99 subjects down to the 57
subjects who took Rowe's DSI test, along with the further reduction that
would result if the subject with the negative income is also eliminated.
As can be seen-in Table 4-8, the decision feedback treatment
effects are reduced dramatically when the sample size is reduced from
Ryan's sample of 99 subjects down to the sample size used for testing
Rowe's DSI (57 subjects). The characteristics of the one subject which
has influenced this reduction in the treatment effects is presented in
Table 4-9. As can be seen, this person is a poor performer with a low
six-period average income and much higher than average decision and
prediction errors. Clearly this subject is an "gutlier", and it appears that
much of the reduction in treatment effect which I realized with the
N=58 samplé is due in fact from the outliers or extremes in Ryan's N=99
sample who were not included in my N=58 sample. This fact can be
illustrated by the further elimination of the one remaining subject with
the negative six-period average income. The statistics on this particular
subject are also shown in Table 4-9. The elimination of this subject had
a significant reduction in treatment effects as shown in the last column

for the N=56 sample (which excludes both the subject who did not take
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Table 4-8
Summary of Reduction of the Significance in Treatment Effets with
the Reduction in Sample Size from Ryan's 99 Subjects
Down to the 57 Subjects Who Took Rowe's Decision Style Test

Ryan's Experiment Craft's Experiment
(N=99) N=99(1) N=58(2) N=57(3) N=56(3)
INC DEC PRED ECON DEC DEC DEC DEC
INC -—-- -—-- - .008 .050 052 115
DERR ———- m——- ——-- .005 .027 .029 .055
AYDR6 .005  .736 .197 .005 .027 .029 .053
APDR 6 .082  .449 537 094 .428 445 .986
AEQDR6 015 .977 .087 017 .019 .018 .036
ACDR6 .027  .323 .297 034 079 .093 JA13
AOR6 .009  .241 571 .010 .032 045 .091
(5) (6) (7) (8)
PRED PRED PRED PRED
AYPR6 .621  .019 .035 .023 .056 116 .090
APPR6 .620  .130 .258 .139 393 .506 .368
AEQPR6 .886  .042 .057 .045 142 244 173
ACPR6 .699  .006 .007 .010 .084 151 174
*Variable Definition
INC Average Income over last 6 periods
DERR Average Decision Error over last 6 periods
AYDR6 Average Relative Impact of Decision Errors on Income
APDR 6 Average Relative Impact of Decision Errors on Price
AEQDR 6 Average Relative Impact of Decision Errors on Unit Cost
ACDR6 Average Relative Impact of Decision Errors on Variable Cost
ACR6 Average Relative Impact of Dec. Error Act. vs. Op. Income
PERR Average Prediction Error over last 6 periods
AYPR6 Average Relative Impact of Prediction Errors on Income
APPR 6 Average Relative Impact of Prediction Errors on Price
AEQPR6 Average Relative Impact of Prediction Errors on Unit Cost
ACPR6 Average Relative Impact of Prediction Errors on Variable Cost
Condition
1) Ryan's Sample of 99 subjects with Decision Error Feedback Treatment
only,
2) Craft's Sample of 58 subjects with Decision Error Feedback Treatment
only.

3) Craft's Sample (2) sbove reduced by one subject who did not take the
Rowe DSI test.

4) Craft's sample (3) above reduced fruther by subject with negative income.

5) Ryan's sample of 99 subjects with Prediction Error Feedback Treatment
only.

6) Craft's sample of 58 subjects with Prediction Error Feedback Treatment
only.

7) Craft's sample (6) above reduced by one subject who did not take Rowe's
DSI test.

8) Craft's sample (7) above reduced further by subject with negative income.
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Table 4-9

Characteristics of Subject Omitted from N=58 Sample
Because of Failure to Take DSI Test along with
Subject in N=57 Sample with Very Poor Score

Subject in N=58

Subject Who Did Sample with N=58
Variable¥* Not take DSI test Negative Subjects
INC $93,000 -$102,000 $126,603
DERR 69,405 294,805 50,206
PERR 56,329 15,178 14,025
PTS 92 162 151.4
WFT 15 13 18.8
AYDR6 1.54 5.82 1.0
APDR 6 0.63 4.50 1.0
AEQDR6 1.83 4.20 1.0
ACDR6 0.51 1.96 1.0
AOR6 1.63 5.48 1.0
AYPR6 3.70 1.51 1.0
APPR6 1.86 1.83 1.0
AEQPR6 2.37 1.60 1.0
ACPR6 3.94 0.02 1.0

*Variable Definition
INC Average Income over last 6 periods

DERR Average Decision Error over last 6 periods
PERR Average Prediction Error over last 6 periods
PTS Points achieved in class

WFT Witkin Embedded Figures Test

AYDR6 Average Relative Impact of Decision Errors on Income
APDR6 Average Relative Impact of Decision Errors on Price
AEQDR6 Average Relative Impact of Decision Errors on Unit Cost
ACDR6 Average Relative Impact of Decision Errors on Variable Cost
AOR6 Average Relative Impact of Dec. Error Act. vs. Op. Income
PERR Average Prediction Error over last 6 periods
AYPR6 Average Relative Impact of Prediction Errors on Income
APPR6 Average Relative Impact of Prediction Errors on Price
AEQPR6 Average Relative Impact of Prediction Errors on Unit Cost
ACPR6 Average Relative Impact of Prediction Errors on Variable
Cost
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Rowe's DSl test as well as the subject with the six-period average
negative income of -$102,000). The prediction error feedback treatment
effects are no longer significant at all, and the decision error feedback
treatment effects are only marginally significant. This seems to indicate
that much of the treatment effect reported on by Ryan was due to the
performance of the poorer performers contrasting with the better
performers included in my sample. It is evident that the reduced sample
of 56 subjects does not show very significant treatment effects, and only
when the decision style treatment is included do any significant

treatment effects reappear.

Summary
This chapter dealt with the very difficult statistical analysis

problem which I encountered in attempting to superimpose Rowe's 2X2
decision style model on top of Ryan's 2X2X3 model. As was true in
Ryan's experiment with 99 subjects, there also were no significant
economy treatment effects in my reduced sample of 58 subjects.
However, even with the subsequent reduction to a 2X2 model, there still
were not enough subjects in each of the 4 remaining cells when one
decision style at a time was examined. For example, for the directive
style we only had 1,4,3 and 5 subjects in each of the four cells, and as
we saw in Table 4-6, there were no significant treatment effects for any
of Rowe's four styles. This obviously was due to the degrees of freedom

problem that results from so few subjects (e.g., only 13 subjects with the
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directive style) spread across a 2X2 treatment model.

In order to proceed it was observed that the prediction error
feedback treatment had no significant treatment effect. Ryan's results
were due in large part to the poorer performers in his experiment who
were eliminated in my sample of 58 subjects.* This fact was highlighted
in Table 4-9 when the one remaining subject in my sample with a
negative income was eliminated (reducing the sample to 56 subjects). In
this case, the prediction feedback treatment effects were not significant
at all, and even more surprisingly the decision error feedback treatment
effects were only marginally significant.

Recognizing the insignificance of the prediction feedback
treatment effect for my reduced sample of 58 subjects, I simplified
Ryan's model by eliminating the prediction error feedback treatment and
substituting in its place the decision style treatment as illustrated below

for the Decisive Style model.

*This is what would be expected granted that the poorer (less motivated)
subjects were eliminated from my sample. The corrective feedback in
Ryan's experiment is more valuable to the poorer performers, and is of
less value to the "rational" optimizers.
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Ryan's Model
Subjects who had: Subjects who had:
o No decision error o Decision error
feedback, and feedback, and
o No prediction error o No prediction error
feedback. feedback.
Subjects who had: Subjects who had:
o No decision error o Decision error
feedback, and feedback, and
o Had prediction error o Prediction error
feedback feedback

Decision Style Model

Subjects who had: Subjects who had:
o No decision error o Decision error
feedback, and feedback, and
o Selected decision o Selected decision
style. style.
Subjects who had: Subjects who had:
o No decision error o Decision error
feedback, and feedback, and
o Remaining subjects o Remaining subjects in
in this treatment in this treatment
group. group.

With this change from Ryan's 2X2 model to the Decision Style 2X2
model shown above, very significant treatment. effects were obtained as

will be described in Chapter 5.
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CHAPTER 5

Experimental Results and Comparison of Decision Styles

Introduction

As we showed in Chapter 4, the first step in the data reduction
process was the selection of those subjects to be included in the final
analysis. A total of 66 students responded to my offer to be paid
ten dollars to complete the decision style instruments. From this original
group of 66 subjects, eight (8) subjects were removed for the same
reasons Ryan removed some of the outliers from his total group of 107
subjects, Seven of the subjects took significantly longer to complete the
exercise than the allotted one hour, and the eighth subject performed so
poorly that his results were ignored. (This last subject's six-period
average income was -$351,000 vs. the overall average of $119,300.) The
effect on the various sample statistics by removing these eight subjects
is shown in Table 5-1. The analysis in Chapter 4 clearly showed that the
final reduced sample of 58 subjects excluded 41 subjects who were
generally the poorer performers in Ryan's experiment. The differences
between the 58 subjects in my sample and the 41 subjects not included

were significant as shown by the t-tests described in Chapter 4.%

*This probably reflects a significant motivational difference between the
two groups. Undoubtedly, my sample of 58 subjects is made up of
subjects who did not mind spending the time to take psychological tests
and/or who wanted to make the ten dollars offered to compensate them
for the time spent. Apparently these kinds of subjects are also the
better performers on the average.
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Table 5-1
Comparison of Key Statistics of Ryen's Sample of 99 Subjects
Versus Craft's Reduced Sample of 58 Subjects .

Ryan'sSample Craft'sOriginal Craft'sReduced SubjectsExcluded

Variable* (N=99) Sample (N=66) Sample(N=58) in Sample (N=41)
Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.

INC 1159 56.1 119.3 749 126.6 48.4. 100.7 631

DERR 55.7 46,1 54,7 56.6 50.2 A7.é 63.5 429

PERR 16.9 18.1 181 134 140 135 210 261

PTS 148.6 29.7 151.6 3L2 151.4 318 1631 261

T 72.0. 17.8 79.9 26.4 733 189 70.2 162

RD 73.8 124 72.8 1.2

RA 88.4 13.8 89.7 13.4

RC 77.1 150 76.4 13.8

RB 60.3 12.0 60.6 12,0

E 13.0 43 12.9 4.4

GIAL 55.4 9.4 55.6 9.1

*Varisble  Definition

INC Average Income over last six periods

DERR Average Decision Error over last six periods
PERR Average Prediction Error over last six periods
PTS Points achieved in class

T Total time

RD Rowe's Directive

RA

RC

RB Rowe's Behavioral

IE Internal/External Locus of Control

GIAL General Incongruity Adaptation Leve! test
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From an examination of the statistics in Table 5-1, it is clear that
there is a significant improvement in the mean six-period average income
and a reduction in the mean six-period average decision error as a result
of eliminating the one subject with the six-period average income of
-$351,000. The average total time taken by the subjects (TT) also was
reduced by eliminating those subjects that took longer than the allotted
one-hour of time. However, the various cognitive style attributes (e.g,
Rowe's raw scores for the DSI) and the subjects' class grade points did
not change significantly. There is an obvious loss in the available
degrees of freedom with the reduction in sample size from 66 to 58, but
comparability with Ryan's results was considered to be a more desirable
objective.

The second step in the data reduction phase was the decision to
consider Ryan's prediction feedback treatment separate from the
decision feedback treatment. As was shown in the detailed analysis in
Chapter 4, the prediction treatment effects were weak in Ryan's
experiment and considerably weaker with my 66-subject sample. This can
be seen by referring back to Table 4-4. Also, as noted in the summary
for Chapter 4, there is a clear indication that the prediction treatment
effects which Ryan obtained were due in large part to the impact of

subjects with negative income* which were eliminated in my reduced

*One might speculate that the poorer performers (eliminated from my
sample presumably because they were less motivated persons and/or were
unwilling to take the decision style tests) are the types of subjects that
would benefit from the prediction error feedback included in Ryan's
experiment.
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sample of 58 subejcts.
Two Approaches

As we noted above, Ryan's experiment is treated as two separate
experiments: (1) the first experiment involved feedback on the results
from the decisions made by the subjects with the two alternatives "No
Decision Error Feedback" versus "Decision Error Feedback"; and (2) the
second experiment with its two alternatives "No Prediction Error
Feedback" versus "Prediction Error Feedback". Table 5-2 presents the
sample of 58 subjects broken down into the two treatment groups: "No
Decision Error Feedback versus "Decision Error Feedback".

An analysis of these two treatment groups shows the obvious
improvement in average six-period income of $116,333 for the group that
received no decision error feedback up to $135,548 for the group that
received decision error feedback. The average six-period decision error
for the two decision error feedback groups reduced accordingly from
$61,459 down to $40,404 for the group that received decision error
feedback.The increase in average six-period prediction error for the two
treatments (from 10.8 to 16.8) is also a typical result in Ryan's
experiment.As the subjects concentrated on improving their income
performance (using the decision error feedback), they generally did
poorer in terms of their prediction performance. This "distraction" effect
was observed repeatedly by both Ryan and myself where the
"attention-getting" features of the decision error feedback reports

seemed to distract attention away from the prediction process.
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Table 5-2
Comparison of Key Attributes for the Two Groups of
58 Subjects Broken Down by the Two Decision Error Treatments

Decision Error Treatment

No Decision Ezr;ur Feedback Decision Error Feedback
_Mean Std.Dev. Variable* Mean Std.Dev.
116.3 62.4 INC 135.5 29.8

61.5 63.1 DERR 40.4 25.9
10.8 6.7 PERR 16.8 17.1
141.7 30.8 ST 132.8 33.7
74.5 17.2 T 72.2 20.5
154.1 29.2 PTS 149.1 34.2
73.8 9.1 RD 72.0 13.0
89.5 15.9 RA 90.0 11.0
72.7 12.7 RC 79.7 14.1
63.4 11.6 RB 58.2 12.0
13.0 4.7 IE 12.9 4.2
56.3 10.6 GIAL 55.0 7.7
17.6 6.6 WFT 19.9 3.9

*variable  Definition

INC Average Income over last six periods

DERR Average Decision Error over last six periods
PERR Average Prediction Error over last six periods
PTS Points achieved in class

ST Starting time

TT Total time

RD owe's Directive scale raw score

RA Rowe's Analytic scale raw score

RC Rowe's Conceptual scale raw score

RB Rowe's Behavioral scale raw score

1IE Internal/External Locus of Control score
GIAL General Incongruity Adaptation Level test score
WFT Witkin Embedded Figures test score

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



78

The reduction in class grade points from 154.1 for the "No Decision
Error Feedback" group to 149.1 for the "Decision Error Feedback" group
is actually in a direction opposite to the generally observed direct
(positive) relationship between class grade points and average income.
Since the ANOVA analysis used class grade points as one of the two
covariates (along with starting time), the inverse relationship noted
above for grade points will be compensated for (taken into account) in
the ANOVA analysis.

All the other attributes of the two treatment groups are within a
half a standard deviation of one another with the exception of the
Witkin Embedded Figures Test (WFT) results. The "Decision Error
Feedback" group has an average WFT score of 19.95 vs. 17.63 for the
"No Decision Error Feedback" group. WFT scores are strongly related
with analytical (vs. heuristic) skills, and this difference will be examined
later in the analysis of the performance of Rowe's enalytic and
conceptual styles. Since the WFT scores are related strongly with the
average six-period income scores, the analysis of Rowe's styles also will
be done using WFT as a covariate.

The 58 subjects also can be broken down by the two prediction
error feedback treatment groups, and a comparison of the two prediction
treatment groups similarly shows no significant differences, as shown in
Table 5-3.

As noted above, when the subjects concentrated on improving their

prediction performance (based upon the prediction error feedback) their
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Table 5-3

Comparison of Key Attributes for the Two Groups of 58 subjects
Broken Down by the Two Prediction Error Treatments
Prediction Error Treatment

PRED=0 PRED=1
No Prediction Error Feedback Prediction Error Feedback
~(N=29) N=29

Mean Std.Dev. Variable* Mean Std.Dev.
129.9 42,3 INC 123.3 54.2
44.6 36.6 DERR 55.8 56,9
17.2 17.7 PERR 10.9 6.2
143.1 31.9 ST 130.8 31.9
69.1 18.3 7T 77.5 18.8
149.4 35.1 PTS 153.41 28.5
69.9 10.0 RD 75.7 11.8
93.3 12.1 RA 86.2 13.9
75.8 14.1 RC 77.0 13.7
60.7 13.7 RB 60.6 10.3
12.6 3.8 IE 13.2 4.8
55.9 10.3 GIAL 55.4 8.1
19.0 5.7 WFT 18.7 5.2

*Variable Definition

INC Average Income over last six periods

DER X Average Decision Error over last six periods

PERR Average Prediction Error over last six periods

PTS Points achieved in class

ST Starting time

T Total time

RD Rowe's Directive scale raw score

RA Rowe's Analytic scale raw score

RC Rowe's Conceptual scale raw score

RB Rowe's Behavioral scale raw score

IE Internal/External Locus of Control score

GIAL General Incongruity Adaptation Level test score

WFT Witkin Embedded Figures test score
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decision (income) performance deteriorated. Accordingly, average
six-period income was down in the "Prediction Error Feedback" group;
however, as one would expect the average six-period prediciton error
(PERR) also was lower (improved).

With the above separation of the prediction error feedback
treatment from the decision error feedback treatment, we are now in a
position to analyze the data in terms of an alternative 2x2 research
design involving decision style versus each of the treatments separately,
as shown in Figure 5-1.

As will be seen, these two separate models significantly improved
the available degrees of freedom and accordingly the resultant levels of
significance of the treatment effects. As might be expected, we also
begin to see decision style effects which were masked by the larger
research design (2x2x2 = 8) and the low degrees of freedom (58-1 = 57)
which often resulted in only 1 subject with a selected decision style in
certain cells. This will be shown convincingly when the results developed
later in this chapter (Table 5-10 and 5-11) are compared with the total
absence of any significant treatment effects which we noted in Chapter
4.

Rowe's Model

As it turned out, only 57 subjects in the final sample of 58 subjects
completed Rowe's Decision Style Inventory (DSI). This has a slight but
not significant impact upon the attributes of Rowe's sample as shown in

Table 5-4. This reduction in sample size to 57 subjects for Rowe's
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Figure 5-1

Alternative 2X2 Treatment Models Based Upon One
of the Feedback Treatments and the Decision Style Treatment

Decision Error Feedback

DEC =0 DEC =1
No Feedback Feedback
Balance of DEC =0 DEC =1
Sample X=0 X =1
Decision
Style
(x)
Selected DEC =0 DEC =1
Style X=1 X=1
Prediction Error Feedback
PRED =0 PRED =1
No Feedback Feedback
Balance of PRED =0 PRED =1
Sample X=0 X =0
Decision
Style
(X)
Selected PRED =0 PRED =1
Style X =1 X =1
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Table 5-4

Comparison of Key Attributes for the Final Selected Sample
of 58 Subjects Versus the 57 subjects Who Took Rowe's DSI Test

Final Selected Sample Rowe's DSI Sample
(N= 58 subjects) (N=57 subjects)

Mean Std.Dev. Variable* Mean Std.Dev.
126.6 48.3 INC 127.2 48.6
50.2 47.8 DERR 49.9 48.1
14.0 13.5 PERR 13.3 12.4
136.9 32.3 ST 137.8 31.8
73.3 18.8 TT 73.7 18.8
151.4 31.8 PTS 152.4 31.0
72.8 11.2 RD 72.8 11.2
89.7 13.4 RA 89.7 13.4
76.4 13.8 RC 76.4 12.0
60.6 12.0 RB 60.6 12.0
12.9 4.4 IE 13.0 4.4
55.6 9.1 GIAL 55.6 9.1

*Variable  Definition

INC Average Income over last six periods

DERR Average Decision Error over last six periods
PERR Average Prediction Error over last six periods
PTS Points achieved in class

ST Starting time

T Total time

RD Rowe's Directive scale raw score

RA Rowe's Analytic scale raw score

RC Rowe's Conceptual scale raw score

RB Rowe's Behavioral scale raw score

£ Internal/External Locus of Control

GIAL General Incongruity Adaptation Level test
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decision styles also impacts slightly on the statistics for the two
treatment groups, as shown in Table 5-5.

For the management simulation exercise used in Ryan's experiment,
the average of the optimal (maximum) attainable incomes for the six
periods was $185,773. Thus, the average six-period income for the 57
subjects of $127,200 was about 68.5% of the optimal level with a
standard deviation of $48,600 (or about 38.2% of the income figure). The
actual range of income figures was from -$102,000 up to $183,000, with
33 of the 57 subjects doing better than the average. The actual
distribution of scores clearly shows a skewed distribution on the

downside, as shown below:

Distribution of 57 Subject Sample No. of Subjects
175,800 to $185,773 (maximum score) & (7%)

127,200 to $175,800 (plus 1 std. dev.) 29 (51%)
78,600 (minus 1 std. dev.) to $127,200 17 (30%)
$30,000 (minus 2 std. dev.) to $78,600 5 (9%)
$30,000 to -$102,000 2 _(3%)
Total 57

Ryan's sample of 99 subjects had a lower mean six-period average
income of $115,869 with a larger standard deviation of $56,130. The
actual range in his case was from -$167,000 up to $184,000, clearly an
even more skewed distribution than in the case of the 57-subjects

sample, as shown below:

Distribution of 99 Subject Sample No. of Subjects
$171,999 to $184,000 10 (10%)

$115,869 to $171,999 (plus 1 std. dev.) 49 (50%)
$59,739 (less 1 std. dev.) to $115,869 31 (31%)
$3,609 (less 2 std. dev.) to $59,739 5 (5%)
$3,609 to -$167,000 4 (4%)
Total 99
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A comparison of the impact on prediction and decision errors on income
for Ryan's sample of 99 subjects versus my sample of 57 subjects

reflects the greater skewness in Ryan's sample, as follows:

Ryan's 99 Subjects Craft's 57 Subjects
Six-period  Std. Six-period  Std.
Average Dev. Average Dev.
Income 115,869 §$56,130 $127,200  $48,600
Impact on Income:
Prediction Errors 16,904 18,052 13,300 12,400
Decision Errors 55,708 46,063 49,900 48,100

The $13,300 figure for the impact of prediction errors on income in
my sample means that if a subject had an optimal decision rule, the
predictions could have led to an optimal income that averaged only
$13,300 less than the theoretical optimum figure of $185,773. Thus,
prediction errors in my 57-subject sample were likely responsible for an
even smaller portion of the difference between actual and optimal
incomes than in Ryan's sample of 99 subjects (where the average
prediction error was $16,904).

In contrast with the small average prediction error, decision errors
had an average impact on incomes of $49,900 (with a standard deviation
of $48,100). These much larger figures reflect the fact that outcomes
are directly influenced by the subject's decisions and that determining
the best values for the decisions in the exercise (quantity produced,

advertising, and material inputs) is clearly more difficult than the
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prediction process.

In summary, then, the prediction process is easier than the decision
process and it leads to a smaller gain than the decision process. As a
matter of fact, for my sample of 57 subjects, the prediction errors were
all lower for each of the four treatment groups when compared with the
same treatment group in Ryan's sample. More strikingly, however, the
lowest prediction error was for the control group which received no
prediction or decision error feedback. A comparison of the treatment
effects for my 57-subject sample vs. Ryan's 99-subject sample is
presented in Table 5-6. Note that the control group also had the second
lowest mean decision error. As with Ryan's sample, there was a tendency
for the group receiving only prediction error treatment to do worse than
than the control group on their operating decisions (decision error equal
to $76,005 versus $43,227), and for the group receiving the decision
error treatment to do worse than the control group on their predictions
(prediction error equal to $20,433 versus $9,579). On the other hand, in
sharp contrast to Ryan's experiment, the treatment groups receiving
prediction error information only ranked 2 and 3 (versus 1 and 2 in
Ryan's Sample). Also, the treatment groups receiving the decision error
information ranked 1 and 3 (again versus 1 and 2 in Ryan's Experiment).
Clearly, the subjects in my sample found the prediction process easier
than did the 41 subjects excluded from my sample; and because the 57
subjects were better performers, the decision errors were smaller than in
Ryan's sample with the control group actually performing second best.

This fact is why only the two-way ANOVA for the decision error
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Table 5-6

Overview of the Treatment Effects

Six-Period

Average Impacts of Ryan's Craft's

Prediction Errors 99-Subject 57-Subject

by Treatment Group Sample Sample Ranking
Control $19,995 $ 9,579 1
Prediction 13,915 11,778 3
Decision 21,400 20,433 4
Pred. & Dec. 11,803 9,902 2

Six -Period

Average Impacts of Ryan's Craft's

Decision Errors 99-Subject 57-Subject

by Treatment Group Sample Sample Ranking
Control $60,903 $43,277 2
Prediction 72,214 76,005 4
Decision 46,770 44,055 3
Pred. & Dec. 38,775 34,160 1
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feedback treatment is significant, whereas it is not significant for the

prediction error feedback treatment, as can be seen below:

Decision Error Prediction Error
Feedback Treatment Feedback Treatment

Variable No Feedback Feedback Sig.* No Feedback Feedback Sig.*

Income $116,300 $137,000 .052 $131,300 $123,300 .778
Decision 61,500 39,400 .029 43,700 55,800 .643
Error

Prediction 10,800 15,500 .143 15,800 10,900 .150
Error

*SIG Significance of Treatment Effect

Determination of Primary Rowe Decision Style

Based upon the actual statistical distributions for each of the four
raw scores from Rowe's DSl, each subject's individual scores were
normalized based upon the mean and standard deviation for each of the
four decision styles. Then, each subject was categorized based upon the
simple algorithm of selecting the highest relative score, as shown in
Figure 5-2. An alternative algorithm suggested by Rowe categorizes
subjects in terms of primary styles (normalized scores in excess of 0.5
times the standards deviation) and back-up styles (positive scores less
than 0.5 standard deviation). When this alternative algorithm was used,
the end results did not change significantly. Using the selected algorithm
shown in Figure 5-2, the sample of 57 subjects were categorized as

shown in Table 5-7. This resulted in the following distribution of decision

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



89

Figure 5-2

Algorithm Used for Normalizing Rowe's DSI Scores

COMPUTE RAN = (RA-89.6667) / 13.4102
COMPUTE RBN = (RB-60.6491) / 11.9829
COMPUTE RCN = (RC-76.3860) / 13.8057
COMPUTE RDN = (RD-72.8421) / 11.2421

IF (RAN GT RBN AND RAN GT RCN AND RAN GT RDN) RDS=1
IF (RBN GT RAN AND RBN GT RCN AND RBN GT RDN) RDS=2
IF (RCN GT RAN AND RCN GT RBN AND RCN GT RDN) RDS=3
IF (RDN GT RAN AND RDN GT RCN AND RDN GT RBN) RDS=4

Variable Definition

RAN Z-score for Analytic scale on DSI

RBN Z-score for Behavioral scale on DSI

RCN Z-score for Conceptual scale on DSI

RDN Z-score for Directive scale on DSI

RA Raw score for Analytic scale on DSI

RB Raw score for Behavioral scale on DSI
RC Raw score for Conceptual scale on DSI
RD Raw score for Directive scale on DSI

RDS Variable designating Rowe's decision style

(1=Analytic; 2=Behavioral;etc.)
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Table 5-7

Fifty-Seven Subjects Categorized by Primary Rowe Decision Style

(RDS=1-Analytic; RDS=2:Behavioral; RDS=3:Conceptual; RDS=4:Directive)

Decision Grade Decision Grade

Case Income Error Points RDS Case Income Error Points RDS
1 96.0 49.3 149.0 1.0 29 63.0 1le.4  171.0 3.0
2 171.0 16.2  149.0 3.0 30 137.0 90.6  90.0 3.0
3 179.0 57 202.0 2.0 31 120.0 65.2 149.0 1.0
4 103.0 60.1 143.0 2.0 32 127.0 58.6 128.0 4.0
5 110.0 75.7 152.0 2.0 33 73.0 337 111.0 4.0
6 87.0 101.6 88.0 2.0 34 145.0 28,5 134.0 2.0
7 150.0 25.0 169.0 4.0 35 152.0 30.6 140.0 3.0
8 163.0 34,4 2030 2.0 36 129.0 32.6 116.0 2.0
9 65.0 1107 157.0 4.0 37 106.0 56.8 142.0 1.0
10 106.0 69.8 119.0 2.0 38 18.0  158.0 190.0 2.0
1 103.0 9.2 1120 3.0 39 153.0 20.2 161.0 3.0
12 122.0 54.2  184.0 3.0 40 130.0 44.2  174.0 10
13 159.0 41.6  116.0 4.0 41 106.0 853 115.0 2.0
14 131.0 12.2 174.0 3.0 42 48.0 90.5 150.0 1.0
15 183.0 2.4 190.0 3.0 43 56.0  143.0 137.0 1.0
16 101.0 76.0 180.0 2.0 44 160.0 19.4 190.0 3.0
17 154.0 29.2  181.0 3.0 45 164.0 23.5 123.0 3.0
18 173.0 12.2 184.0 1.0 46 -102.0 294.8 162.0 1.0
19 156.0 11,5 1150 3.0 47 120.0 68.4 190.0 2.0
20 173.0 8.5 184.0 4.0 48 173.0 22,2 132.0 2.0
21 182.0 5.8 198.0 2.0 49 154.0 36.6 150.0 1.0
22 178.0 11.0 178.0 1.0 50 134.0 38.4 92.0 3.0
23 172.0 17.0 167.0 4.0 51 170.0 18.9 185.0 2.0
24 150.0 l6.1 113.0 2.0 52 132.0 50.2 186.0 4.0
25 111.0 30,9 118.0 4.0 53 124.0 48,3 175.0 4.0
26 154.0 15.7  135.0 4.0 54 175.0 11.3 1920 3.0
27 115.0 56,3 1750 1.0 55 147.0 41.2 129.0 4.0
28 94.0 87.1  129.0 2.0 56 136.0 48.6 173.0 4.0

57 159.0 21,5 138.0 1.0
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styles:
] Analytic 12 subjects
o Behavioral 17 subjects
o Conceptual 15 subjects
o Directive 13 subjects

In terms of Ryan's 2x2 research design, Rowe's four decision styles can
be further broken down into each of the four treatment groups as shown
in Table 5-8. This breakout illustrates clearly the degrees of freedom
problem referred to in Chapter 4 and above. Looking at only the
directive style, as an example, we see that Ryan's model ends up with
only one subject in the cell representing "No Decision Error Feedback
with Prediction Error Feedback", as shown in Figure 5-3. Under such
circumstances, any two-way anova analysis using Ryan's 2x2 model would
be fruitless.

Some of the key attributes of each of Rowe's four styles are
summarized in Table 5-9. As can be seen, there are some significant
differences between these four style groups. These differences are
further accentrated when each group broken down further in terms of
the "decision error treatment vs. decision style" and "prediction error
treatment vs. decision style" models described above. Figure 5-4 shows
this breakout for the directive subjects. The same breakout for the
analytic, behavioral, and conceptual subjects has been included in

Appendix J.
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les
the Four Trestment Groups in Ryan's Experiment
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Figure 5-3

Breakout of Thirteen Subjects with Directive Style
By Decision Error Feedback and Prediction Error Feedback

DECISION ERROR FEEDBACK

DEC=0 DEC=4

PREDICTION PRED=0
ERROR
FEEDBACK
PRED=1
Table 5-9

Key Attributes of Subjects Categorized By Rowe's Basic Style

Variable* ANALYTIC BEHAVIORAL CONCEPTUAL DIRECTIVE TOTAL

N 12 17 15 13 57
INC 102.8 125.6 143.9 132.5 127.2
DERR 73.4 55.7 32.3 40.8 49.9
PERR 11.1 11.3 14.5 16.5 13.3
PTS 157.3 152.3 150.9 149.8 152.4
*Variable Definition

N Number of subjects in category

INC Average Income over last 6 periods

DERR Average Decision Error over last 6 periods

PERR Average Prediction Error over last 6 periods

PTS Points Achieved in Class
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Figure 5-4
Breskout of Thirteen Directive Subjects b_x Decision Error
Feedback Treatment and by Prediction Error I eedback Treatment
DEC
0 1
N=23 N=21
INC=110.0 (S=65.7) INC=141.6 (Sx25.4)
DERR=68.3 (S=66.1) DERR=35.3 (Sx24.7) Nad5
PERR=10,4(5= 7.0) PERR=14.4 (5=12.1)
PTS5=155.3 (5=30.2) PT52151.0 (S=35.0)
0
X N=4 N=9
INC=146.8 (5=25.7) INC=126.2 (5=36.1)
DERR=22,1 (S=7.1) DERR=49.0 (S=27.1) N=13
PERR=13.0 (S4.6) PERR=18.0 (5522.7) INC=127.2
PT5=147.3 (5x25.0) PTS=151.0 (5=30.1)
1
N=27 N=30
PRED
0 1
N=23 N=21
INC=133.9 (5=41.8) INC=116.6 (S=61.8)
DERR=41.9 (§=37.7) DERR=64.3 (S264.6) N=64
PERR=13.5 (S=12.1) PERR=11.1 (Sx6.7)
] PT52154.8 (5=35.1) PTS=151.4 (S=29.5)
N=5 N=8
b3 INC=119.2 (5=48.7) INC=140.9 (5=19.3)
DERR=52.3 (5235.9) DERR=33.5 (S=16.1) N=13
PERR=226.4 (5=28.6) - PERR=10.2 (5=5.0) INC= 127.2
PT5=135.8 (5=25.0) PTS5=158.6 (5=26.9)
1
N=28 N=29
Variables Definition
DEC Decision Error Feedback Treatment
PRED Pediction Error Feedback Treatment
0 No Feedback Reports for this Treatment
1 With Feedback Reports for this Treatment
INC Mean of Six-Period Average Income for Subjects in Cell
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Results of Analysis of Rowe's Styles

Using these separate decision style (2x2) models for the decision
error feedback treatment and prediction error feedback treatments, a
two-way ANOVA was run on each of the eight models. The results of
this analysis are summarized in Table 5-10 for the Decision Error
Feedback Model and in Table 5-11 for the Predicition Error Feedback
Model. From this analysis, it is clear that the only significant treatment
effects are produced with the decision error feedback model. Further,
decision style effects show up only for the analytical and conceptual
styles. To gain some insight as to how the directive style group compares
with the other subjects in the 57-subject sample as a whole, the
attributes of the individual directive subjects and the overall attributes
of the Directive style group versus the entire group are presented in
Table 5-12. The same comparisons were made for each of the other style
groups, and these comparisons have been included in Appendix J.
Summary

The objective of Chapter 5 was to analyze the subjects who
completed Rowe's Decision Style Inventory (DSI) and to develop a model
for testing the significance of Rowe's decision styles as determinants of
performance. 66 subjects were in my original sample; 8 were eliminated
for the same reasons Ryan eliminated them; and one additional person
did not complete Rowe's DSI test. This resulted in a final sample of 57
subjects, Further analysis showed that the prediction error feedback
treatment was not a significant treatment, thereby enabling me to

develop a 2X2 model for testing the significance of particular decision
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Table 5-10

Results of Two-Way Anova Runs for Each of Rowe's

Four Basic Styles Using the Declsion Error Feedback Model

DECISION ANALYTIC ~ BEHAVIORAL  CONCEPTUAL DIRECTIVE TOTAL®s
ERROR MODEL* — MNeID . WNeID T NI (NeID) (NeST
CRITERIA
X 1007 (006 *+*e) 523 139 827
INC DEC 061 045 089 061
X 004 (.003%+%) 736 104 592 -
DERR DEC 036 .031 055 039 029
X 003 a1 .10 579 -
AYDR6 DEC 036 .03 056 040 030
X 039 980 419 291 -
APDR6 DEC 21 .51 532 570 439
X 012 730 100 820 -
AEGDR6 DEC 024 021 037 023 {019
X 234 .30 043 916 -
ACDR6 DEC 109 ) 2160 087 087
X 003 409 161 798 -
AOR6 DEC 055 037 082 059 048

. Two-way class grade points and starting time es co-varlates.

¢ One-way ANOVA to demonstrate decision error treatment effect
(when decision style s ignored).

«s»  One-way ANOVA wsing decision style only.

Definition

INC Average Income over last 6 periods

tive Impact of Decision Errors on Unit Cost
tive Impact of Decision Errors on Variable Cost
Average Relative Impact of Decision Error Act. va. Opt. Income
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Table 5-11
Results of Two-Way Anova Runs for Esch of Rowe's Four Basic
Styles Using the Preaiction Error “eedback Model
PREDICTION
ERROR ANOVA ANALYTIC BEHAVIORAL CONCEPTUAL DIRECTIVE TOTALe*
CRITERIA MODEL* RDS=D) TRDS=2) RD5=3, (RD3=2; Nz
1. PERR X <584 (,538 *e%) 350 W41 222 -
PRED 161 A34 165 .114 150
2. AYPR6 X .928 2193 33 «251
PRED .20 095 29 .083
3. APPR6 X 914 864 598 785 —
PRED 508 526 492 +490 506
4. AEQPR 6 X 872 629 947 <657 —
PRED $204 2236 »251 233 264
5. ACPR6 X 4958 052 .282 323 omee
PRED 160 J1oa JA76 «127 J151
. Using Class Grade Point and Starting Time as co-
«*  One-way ANOVA to demonstrate Prediction untmtnt effect
(when style is ignored).
#**  One-way ANOVA using style only.
+Variable . Definition

PERR Average Prediction Error over last six periods

AYPR6 Average Relative Impact of Prediction Errors on Income
APPR6  Average Relative Impact of Prediction Errors on Price
AEGQPR6 Average Relative Impact of Prediction Error on Unit Cost
ACDR6 Average Reiative Impact of Decision Errors on Variable Cost
ACPR6 Average Relative Impact of Prediction Errors on Variable Cost
INC Average Income over last 6 periods

DERR Ave Decislon Error over lest 6 periods

AOR6 Average Relative Impact of Decision Error Act. vs. Opt. Income
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Table 5-12
Attributes of Directive Style (13 cases)

INC DERR PTS RD RA RC RB
1. 150.0 25.0 169.0 85.0 98.0 66.0 50.0
2. 65.0 110.7 157.0 81.0 83.0 79.0 57.0
3. 159.0 41.6 116.0 78.0 92.0 72.0 58.0
4. 173.0 8.5 184.0 88.0 91.0 58.0 63.0
5. 172.0 17.0 167.0 86.0 65.0 89.0 60.0
6. 111.0 30.9 118.0 93.0 69.0 65.0 58.0
7. 154.0 15.7 135.0 94.0 69.0 71.0 66.0
8. 127.0 58.6 128.0 90.0 90.0 67.0 44.0
9. 73.0 33.7 111.0 87.0 88.0 65.0 69.0
10. 132.0 50.2 186.0 97.0 86.0 74.0 42.0
11. 124.0 48.3 175.0 91.0 73.0 71.0 59.0
12. 147.0 41.2 129.0 84.0 80.0 74.0 50.0
13. 136.0 48.6 173.0 8l1.0 79.0 80.0 60.0
Attributes of Directive Style Attributes of N=57 Sample
Mean Std.Dev. Var. Mean Std.Dev
132.54 33.6 INC 127.2 48.6
40.7 25.9 DERR 49.9 48.1
16.5 18.8 PERR 13.3 12.4
138.8 33.2 ST 137.8 31.9
79.9 19.0 TT 73.7 18.8
149.8 27.6 PTS 152.4 31.0
0.81 0.50 AYDR 6 0.99 0.93
1.15 1.11 AYPR6 0.95 0.79
0.81 0.28 APDR6 1.01 0.68
1.02 0.81 APPR 6 0.99 0.54
0.90 0.47 AEQDR6  0.99 0.70
1.03 0.67 AEQPR6  0.98 0.50
0.94 0.82 ACDR 6 1.01 0.93
1.17 0.98 ACPR6 0.94 0.98
0.88 0.48 AOR6 0.99 0.86
87.3 5.6 RD 72.8 11.2
81.8 10.3 RA 89.7 13.4
72.4 10.0 RC 76.4 13.8
56.6 8.0 RB 60.6 12.0
13.4 3.1 IE 12.9 4.4
57.5 8.6 GIAL 55.6 9.1
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styles, as shown below:

Decision Error Feedback Treatment

No Feedback Feedback
Decision Style Treatment

Selected Decision No Feedback Feedback
Style Selected Selected

Style Style

Rest of Subjects No Feedback Feedback

in Total Sample Rest of Rest of
Sample Sample

The final thrust of Chapter 5 was to use the simplified model to
test each of Rowe's four basic decision styles. Using this model, the
results were truly significant, whereas up to this point I had spent a
number of months in fruitless analysis. With this simplification of the
treatment model to a 2X2 model, the available degrees of freedom
increased to an average of 14 per cell, and the treatment effects
became significant. Unfortunately, the directive style still showed no
treatment effect (that is,it was not significantly different from the rest
of the subjects) whereas the analytic and conceptual styles were
significantly different from the rest of the sample. In Chapter 6 we will
use the results developed in Chapter 5 to test the hypotheses outlined in

Chapter 3.
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Main Findings and Testing of Hyptheses

Summary of Findings in Chapter 5

As we noted in Chapter 5, Ryan's experiment can be viewed in

terms of the feedback reports presented to the four groups of subjects.

(Samples of these four répurts are included in Appendix G - The

Experiment by W. Ryan.)

In this context, the four main treatments of

Ryan's experiment can be summarized in terms of Ryan's four individual

feedback reports, as follows*

Feedback
Regarding

Prediction Errors

Feedback Regarding Decision Errors

No

Yes

Report Content:

1. Actual results
of decisions.

Report Content:

1. Actual results
of decisions,and

2. Impact of decision
errors,

Report Content:

Report Content:

1. Actual results
of decisions,and

2. Impact of
prediction errors.

1. Actual results
of decisions,and

2. Impact of decision
errors,and

3. Impact of prediction
errors.
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treatment effects were not

significant when we eliminated the nine outliers from the original sample

of 66 subjects,

we simplified Ryan's feedback matrix as follows®

Feedback Report Treatment

Simple Feedback Reports | Complex Feedback Reports

1. Report of actual results 1. Report of actual results

only; or

Above report plus feedback
on impact of prediction

errors.

plus feedback on impact

of decision errors; or

Above report plus feedback
on impact of prediction

errors.

From an examination of these four feedback reports (samples of these
four reporis are shown in Appendix G) it seems reasonable that the
subjects found the prediction process easier than the decision process,
and/or they found the the decision error feedback more useful in
improving their performance than the feedback on prediction errors. The
six-period average prediction errors for the analytic, directive and

conceptual styles are shown below*

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



No Prediction Error

Prediction Error

102

Feedback Feedback Total Sample
Decision Pred. Differ- Pred. Differ- Pred. Differ-
Style No. Error  ence No. Error  ence No. Error ence
Analytic 6 10.1 6 121 12 111
7.2 L6 2.4
Rest of 22 173 23 10,5 45 13,5
Sample
Directive 5 16.4 8 10.2 13 16.4
} 2.9 } 0.9 4,0
Rest 23 13.5 21 111 44 12,4
Sample
Conceptual 8 17.7 7 17 15 14.5
2.7 3.1 1.7
Rest of 20 15.0 22 10.8 42 12.8
Sample
Total 28 15.8 29 10.9 57 13.3
Sample
Difference

While there generally was an improvement in prediction performance

(i.e., a reduction in the six-period average prediction error) when the

subjects received feedback regarding the impact of prediction errors,

there was no significant difference in prediction performance attibutable

to a particular decision style.

In reviewing the results of a two-way

ANOVA of prediction error feedback vs. decision style, we found no

significant F levels, as can be shown below:!
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Significance of Treatment Effects (F-Levels)
for Two-Way ANOVA using Style vs. Prediction Error model.

Analytic Style Conceptual Style Directive Style Total
Variable* Style Rl Style PRED Style PRED PRED

PERR .584 161 741 .165 232 114 .150
AYPR6 .928 .120 J733 129 .251 .088 .l16
AEQPR6 .872 284 947 251 657 233 L2648
*Variable Definition

PERR Average prediction error (6 period average).

AYPR6 Pred. error impact on price (6 period average).
AEQPR6 Pred. error impact on unit cost (6 period average).
PRED Prediction error treatment effect.

STYLE Style treatment effect.

The only style that shows some potential significance (i.e., 0.088) is the
directive style, and that is primarily because the average prediction
error for directives was so poor for the control group where the subjects
had no feedback on the impact of prediction errors. The five directive
style subjects in this treatment group had six-period average prediction
errors of* $6,455, $33,072, $7,493, $11,445, and $73,794 for an average
of $26,400 versus $16,400 for all 13 directives and $12,400 for all other
subjects.

Since the prediction error treatment effects were not very
significant (i.e., none were below the 10% level of significance), we were
able to simplify Ryan's model down to just two treatment effects: 1)
simple feedback reports, and 2) complex feedback reports. Then, using
this simplified model, we were able to analyze each decision style in the

context of the following model:
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Decision Error
Feedback Treatment

Simple Complex
Feedback Feedback
Reports Reports
Selected Simple Complex
Style Report #1 Report #1
Selected Style Selected Style
Style
Treatment
Rest of Simple Complex
N=58 sample | Report #2 Report #2
or Another |Rest of . Rest of
Style Group Treatment ! Treatment
Group ' Group

Note: Simple Report #1: No feedback.
Simple Report #2: Prediction error feedback only.
Complex Report #1: Decision error feedback only.
Complex Report #2: Prediction error and decision error
feedback.

The results of our analysis using this model and the standard two-way

ANOVA, with starting time (ST) and class grade points (PTS) as

covariates, are discussed and presented in detail in the following section

entitled Main Findings.

Hypotheses to be Tested

From our review of the literature, a list of givens or priors were

summarized in Chapter 3. That list is paraphrased here:

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



105

1. Analytic subjects are expected (hypothesized) to handle
more complex feedback than less complex directive
subjects especially under information overload conditions

(complex reports).

2. Under conditions of low environmental load (simple
reports) the directive style is expected to be
significantly faster than some of the more complex

styles.

3. Analytic subjects are expected to require more decision

time in contrast to directives.

4. Infomation seeking declines from very high levels under
low environmental load (simple reports) to very low levels
under high load (complex reports), Thus, the decigion
times taken by analytics are expected to be longer than

that taken by directives.

5. Directives initially are high information users, but rapidly
settle into low information users, whereas analytics are
expected to show a steady gradual shift toward less
information (as opposed to the abrupt shift of decisives).

Under overload conditions (complex reports) directives
are expected to lose their normal speed, and they move

6

slowly with little data.

7. The normally fast directives are more easily overloaded
(by complex reports) than are analytics; and, when
overloaded, directives are expected to become deliberate

(slow) and low data using.

8. Analytics in very structured tasks (complex reports) are
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expected to become high data users, and will process
data at very high speeds compaired with directives. In
less-structured environments (simple reports) differences
in speed are less noticeable.

9. Analytics are expected to prefer and effectively use

moderately complex feedback.

10. High-analytic directives are expected to not become
overloaded (deliberate or slow) as quickly as low-analytic

directives.

11. High-analytic analytics are expected to continue to
prefer complex feedback even under overload conditions.

12, High-analytic directives also are expected to continue to
prefer moderately complex feedback even under overload
conditions.

While some of the above priors appear to be contradictory (e.g.,
"decision times for analytics should be greater than directives with
complex reports" versus "decision times for directives should increase as
directives become overloaded and more deliberate with complex

reports"), we proceeded to state the following hypotheses:

Hol: With complex reports, high-analytic directives are not
expected to perform better than low-analytic

directives.
Ho2: With complex reports, analytics are not expected to

perform better than high-analytic or low-analytic

directives.
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Ho3: With complex reports, low-analytic directives are not
expected to take longer than other styles to make their

decisions.

Prior to the experiment, we expected directives to be slower
decision makers expecially with complex reports, but we also expected
high-analytic directives to perform better than low-analytic directives,
and possibly even as well as analytics. We also obviously expected
analytics to perform better than directives, but what we did not expect
was the outstanding performance of Rowe's conceptual style relative to
the analytic style. In the next section we will examine our main findings

relative to these hypotheses.

Main Findings
As noted above, the primary thesis of this research is that the

directive and analytic styles (measured by Rowe's Decision Style
Inventory) will perform in significantly different ways from the general
population. In particular, it was argued that the analytic style would
perform better than the general population, and that the directive style
would not perform as well as the analytic style. Further, it was argued
that the decision times for the directive style would be greater than the
decision times for the analytic style. These were, in fact, the general
findings. In a summary, the observed levels of perfarmance for the thirty

subjects which received the (complex) feedback reports were as follows:
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Comparison of Levels of Performance of Subjects Receiving
Complex Reports

Std. Dec. Std. Total Std.

Style No. IncomeDev. Error Dev. Time Dev.
Analytic 5 142.4 28.2 3B.4 225 4.4 249
Directive 9 126.2 36.1 49.0 27.1 848 157
Behavioral 6 1357 28.8 43.4 23.6 61.1 22.2
Conceptual 10 144.7 24.2 289 269 70.1 19.0
Total

Population 30 137.0 29.2 39.4 258 73.0 20.4

(Note: Units of Income and Decision Error are thousands of dollars.
Units of Total Time: One hour = 100.)

The performance of the conceptual and behavioral styles were also
included in the above summary to provide some comparison. It should be
noted that the conceptual style also performed well, and this was not a
totally expected result. Actually the conceptual style performed better
than the analytic style with slightly longer average decision times (but
still less time than for the general population). The behavioral style
performed generally at about the same "average" level as the general
population. The directives performed the poorest and took significantly
longer to make their decisions.

The difference between each style can be highlighted by
contrasting each style with the "rest" of the population as opposed to
the total population (N=30) which received the complex feedback reports,

as shown in Table 6-1.
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Table 6-1

Comparison of Each Style With "Rest" of the Population

Receiving the Complex Feedback Reports

Witkin
Relative Dec. Pred. Total Grade EFT
No Income Income Error Error Time Pts. Score
Analytic 5 142.4 077 38.4 7.0 64.4 52.6 20.0
Rest of Pop. 25 135.9 0.79 39.6 17.2 747  150.6 20.2
Directive 9 126.2 0.98 49.0 18.0 84.8 151.0 18.6
Rest of Pop. 21 141.6 0.71 35.3 14.4 67.9 151.0 21.0

Conceptual 10 144.7 0.59 28.9 18.6 70.1 147.0 20.8

Rest of Pop. 20 133.1 0.84 44.7 14.0 74.5 153.0 19.9
Total
Population 30 137.0 0.79 39.4 15.5 73.0 151.0 20.9

Two-Way ANOVA Using Simplified 2X2 Model

These performance differences summarized in Table 6-1 were
analyzed using the decision style versus decision error treatment (2X2)
model developed in Chapter 5. Table 6-2 shows this 2X2 breakout (model)
for the directive style., Using this model, each of Rowe's styles was

analyzed using the standard two-way ANOVA with starting time and
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class grade points as covariates. Table 6-3 summarizes the results of

these ANOVA runs.

Table 6-2

Decision Style Versus Decision Error Feedback Model

Decision Error

Feedback Reports

Decision Style Simple Reports Complex Reports
Selected Style: N= 4 N=9
Directives INC= 146.8 INC= 126.2
DERR= 22.1 DERR= 49.0
TT= 69.0 TT= 84.8
All Other N= 23 N= 21
Subjects INC= 111.0 INC= 141.6
DERR= 68.3 DERR= 35.3
TT= 75.5 TT= 67.9
Total by Decision |27 Subjects 30 Subjects
Error Feedback INC= 116.3 INC= 137.0
Treatment Groups DERR= 61.5 DERR= 39.4
TT= 74.5 TT=73.0

Variables: N = No. of subjects.
INC = 6-period average income.(Units: $1,000)
DERR = 6-period average decision error.
(Units: $1,000)
TT = Total decision time.(Units: Hour = 100)
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Table 6-3

Levels of Significance (F-Values) from Two-Way ANOVA
Using Data Presented in Table 6-1

Decision Decision Styles

Error Treat-

Criteria  ment Analytic Behavioral Conceptual _Directive
Income Style .007 .523 139 .827
(INC) Dec.Feed.  .061 045 .089 .061
Decision  Style .004 736 104 592
Error Dec.Feed. 036 .031 .055 .039
(DEC)

Relative  Style .003 11 .10l .579
Income Dec.Feed. .036 .031 .056 .040
(AYDR 6)

Act. to Style .003 409 141 .798
Opt.dnc.  Dec.Feed. .055 .037 .082 .059
(AOR6)

Total Style 214 453 .863 .130
Time Dec.Feed. 582 963 679 466
(Tm)
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In Table 6-3 we see that analytics performed significantly
different from the rest of the subjects. The performance of the
conceptual style was only slightly significant compered to other subjects.
The directive style, on the other hand, clearly showed no style effect,
(that is, the directives did not perform significantly different from the
other subjects) except for the fact that directives took significantly
longer to make their decisions with the complex reports (average total
time was 84.8 for the directive style vs. 64.4 for the analytic style).

The underlying reasons for the significant style effect for
analytics versus only a slightly significant style effect for conceptuals
can be seen by analyzing the comparisons presented in Table 6-4. The
conceptual style did equally well (and significantly better than average)
with the simple report as with the complex report (i.e., without decision
error feedback as with feedback). In contrast, the analytics showed great
treatment effect increasing from an income of 74.4 with the simple
report up to an income of 142.4 with the complex report. In contrast,

the directive style actually did poorer with the complex report.

Field-Independent (High-Analytic) Subjects

These differences can be further highlighted by splitting each
decision style group into the high-analytic (field-independent) versus
low-analytic (field-dependent) groups. Forty persons in the 57-subject
sample (Rowe's decision styles) took the Witkin Embedded Figures test.
The mean score was 18.8 (S=5.5), and all subjects with scores greater

than 18 were considered to be field-independent (high-analytic) subjects.
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Table 6-4

Comparison of Directive, Analytic, and Conceptual

Styles Based on 2X2 Decision Style Model

Directives Analytics Conceptuals

Simple Complex Simple Complex Simple Complex

Styler
Income(l) 146.8 126.2 74.4(2) 142.4 142.2 1447
Dec.Error 22.1 49.0 98.4 38.4 39.1 28.9
Rel.ne, 0.43 0.98 1.96 0.77 0.76 0.59
Tot.Time 69.5 84.8 68.1 64.4 78.8 70.1
Rest of Population:
Income  111.0 141.6 131.0 135.9 110.5  133.1
Dec.Error 68.3 35.3 48.5 39.5 66.5 44.7
Rel.Inc. 1.35 0.71 0.95 0.79 1.32 0.89
Tot.Time 75.5 67.9 76.7 74.7 73.5 74.5

1. Units of Income (INC) and Decision Error (DEC) = $1,000.
*Units of Relative Income (AYDR6) = Percent/100.
Units of Total Time (TT) = Hours x 100.

Notes:

2. This group of analytics includes an outlier whose income
was -$102,000. When this subject is omitted, the average
income becomes $103,000.
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This breakout for the analytic, directive, and conceptual styles is
presented in Table 6-5, The back-up data for Table 6-5 is shown in Table
6-6 which also includes those subjects who received the "simple"
feedback reports along with those who received the "complex reports.
Table 6-7 analyzes the representativeness of the reduced sample of 40
subjects who took the Witkin Embedded Figures test. None of the
differences in Table 6-7 were significant thereby enabling us to proceed
with some confidence in the analysis of the finer breakdowns of each
decision style into the high-analytic versus low-analytic groups presented

in Table 6-8.

Table 6-8

Summary Characteristics of High-Analytic and Low-Analytic
Directives Who Received Simple Reports versus Complex Reports

SIMPLE REPORTS

High-Analytic Directives

(None)
Low-Analytic Directives
pol INC DERR AYDR6 AOR6 TT
X 1443 243 . .67 77
S 30.9 7.0 0.13 0.51 21.2
COMPLEX REPORTS
High-Analytic Directives
D INC DERR AYDR6 AOR6 TT
X 125.8 41.2 0.83 0.95 72.5
S 38.1 6.0 0.18 0.42 16.4
Low Analytic Directives
D INC DERR AYDR6 AORé TT
X 121.7 59.3 1.13 1.08 96.3
S 54.2 51.1 0.96 0.83 1.2
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Table 6-5

Performance of Groups Receiving Complex Reports Broken Down by
Decision Style and by Witkin High-Analytic vs. Low-Analytic Style

Decision High- Low- Did Not Total
Style Variable*  Analytic Analytic Take EFT Group
Analytic No. 4 0 1 5
Income  151.5 106.0 142.4
Tot.Time 70.5 - 40.0 64.4
Directive No. 4 3 2 9
Income  125.8 121.7 134.0 126.2
Tot.Time 72.5 96.3 92.2 84.8
Conceptual  No. 5 1 4 10
Income  153.4 137.3 144.7
Tot.Time 79.2 40.0 66.3 70.1
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Table 6-7

Representativeness of Subjects Who Took Witkin
Embedded Figures Test (EFT)

Received Complex Reports

Analytics Directives Conceptuals
Took in N=58 Took in N=58 Took in N=58
EFT  Sample  EFT Sample  EFT  Semple
No. 4 5 7 9 6 10
Income 151.5 142.4 124.0 126.2 149.7 1447
Dec.Error  33.9 38.4 49.0  49.0 15.8 28.9
Tot.Time 70.5 64.4 82.7 84.8 72.7 70.1

Received Simple and Complex Reports

Analytics Directives Conceptuals
Took in N=58 Took in N=58 Took in N=58
EFT  Semple  EFT Sample  EFT  Semple
No. 9 12 10 13 8 15
Income 91.0 102.8 130.1 132.5 139.3 1439
Dec.Error  85.4 73.4 31.6 40.8 28.9 32.3
Tot.Time 71.6 66.6 8l.0 79.9 71.8 73.0

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



118

Testing of the Hypotheses Developed in Chapter Three

The three null hypotheses developed in Chapter Three are restated
here:
Hol: Under conditions of a highly structured exercise (complex
reports), the directives with the high-analytic (field-
independent) style will not handle complex data better (and

thereby will not perform better or any differently) than the

directives with a low-analytic style.

Ho2 Under conditions of a highly structured exercise (complex
reports), analytics will not handle complex data better (and

thereby will not perform better) than directives with a

high-analytic or a low-analytic style.
Ho3: Under conditions of a structured exercise (complex reports),
directives with a low-analytic style will not take longer than

all other styles to finish the exercise.

First Null Hypothesis on the Directive Decision Style

The first null hypothesis was predicated on the priors developed in
Chapter 3 and restated above to the effect that high-analytic directives
would perform better than low-analytic directives. As we have already
demonstrated above, the directive style is not an exceptionally well
performing group. In Table 6-1 end 6-3 we showed that the performance

of the directive style group of 13 subjects was slightly less than the rest
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of the group, but not significantly different from the rest of the 57

subjects. If anything the directives appear to be poorer performers;

however, to gain a deeper insight into the performance of directives let
us look at the performance of the high-analytic directives versus the

low-analytic directive groups, presented in Table 6-8.

Clearly, the resulting sample sizes are very small; and this

obviously makes any testing of significance very difficult. Using the
t-test for small samples, we obtain the results presented in Table 6-9
the comparison of the high-analytic

from applying the t-test to

directives with the two low-analytic directive groups.

Table 6-9

Results of T-Tests of Decision Performance Criteria for
High-Analytic Directives with Complex Reports Versus
Low-Analytic Directives with Complex Reports:

High-Anal. Low-Anal. 2-Tail Null

Directives  Directives T-Value Prob. Hypoth.
Income 125.8 121.7 0.12 0.910 Accept
Dec. Error 41.2 59.3 -0.72 0.501 Accept
Rel.Income 0.83 1.13 -0.63 0.556 Accept
Act./Opt.Income 0.95 1.08 -0.27 0.796 Accept
Total Time 72.5 96.3 -2.46 0.057 Reject

Results of T-Test of Decision Criteria Performance for High-Analytic

Directives with Complex Reports Versus Low-Analytic Directives with

Simple Reports

High-Anal.  Low-Anal. 2-Tail Null

Directives  Directives T-Value Prob, Hypoth.
Income 125.8 144.3 -0.69 0.522 Accept
Dec. Error 41.2 24.3 3.47 0.018 Reject
Rel.Income 0.83 0.47 2.92 0.033 Reject
Act./Opt.Income 0.95 0.67 0.79 0.464 Accept
Total Time 72.5 77.0 -0.32 0.762 Accept
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These results are very interesting. Using the complex reports, the
high-analytic directives performed only slightly better than the
low-analytic directives, but obviously not sufficiently better to be
significant. As we will see, however, in testing the third null hypothesis
on decision times, the high-analytic directives achieved this slightly
better performance in a significantly shorter period of time as compared
with the low-analytic directives.

Another interesting (and totally unexpected result) is the very
significant deterioration in the performance of the directives receiving
the complex reports as compared with the low-analytic directives

receiiving the simple reports, as shown below*

Simple Reports Complex Reports All All

Low-Analytic High-Analytic 13 57

Directives Directives Directives Subjects
Income 144.3 125.8 132.5 127.2
Dec.Error 24.3 41.2 40.8 49.9
Rel.ncome  0.47 0.83 0.81 0.99
Act.to Op. 0.67 0.95 0.89 0.99

Income

Total Time 77.0 72.5 79.9 73.7
Grade Pts. 151.0 132.8 149.8 152.4

The superior performance of the low-analytic directives might be
explained in part by their higher grade point average of 151.0 versus the
132.8 for the high-analytic directives, but obviously this does not explain

the total difference. The 151 grade points for the low-analytic
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directives was not above the average grade points for all 57 subjects,
yet their performance was significantly above average performance.
Another possible, yet simple explanation is based on the general
impression one has of directives: that when they are under stress (using
the complex reports) they become low-data users and do not perform
well.

In summary, since the directives are on the average poor
performers, and the high-analytic directives are equally poor performers,
we are not able to reject the null hypothesis that high-analytic
directives with complex reports perform any differently from the
low-analytic  directives with complex reports., Both of these
two sub-groups perform equally poorly when compared with the rest of
the subjects using the complex reports (i.e., 125.8 for high-analytic
directives versus 121.7 for low-analytic directives versus 137.0 for all 30
subjects using complex reports), On the other hand, the low-analytic
directives with simple reports performed significantly better than the
high-analytic group using complex reports, in so far as decision error and
the relative impact of decision error on income are concerned.
(Accordingly to Ryan these two decision error feedback criteria are
better measures of performance than is income itself.) Moreover, on the
average, the four directive subjects in this treatment group (using simple
reports) outperformed all other decision styles in any of the treatment
groups, and they did it in a total decision time of 69.0, the lowest of

any of the treatment groups.
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Second Null Hypothesis on the Analytic Decision Style

The second null hypotheses was predicated on the premise that the
analytic decision style would outperform the directive decision style
even when it was compared with the presumably superior performance of
high-analytic directives. As we showed in Chapter 5, the analytic
decision style did, in fact, perform in a superior (and statistically
significant) manner relative to the rest of the subjects in the sample.
The analytic decision style is compared below with the other three styles

in order to highlight this superior performance*

Decision Performance Criteria for Subjects

Who Received the Complex Report

Style No. Income Dec.Error Rel.ncome Act./Opt.Inc.
Analytic 5 142.4 38.4 0.77 0.73
Directive 9 126.2 49.0 0.98 0.99
Conceptual 10 144.7 28.9 0.59 0.70
Behavioral 6 135.7 43.4 0.85 0.82
Total 2o L0 4 [iNL] 0.82

The important question here, however, is whether the smaller group
of high-analytic analytic subjects performed in a superior fashion as
compared with the high-analytic diréctives. A comparison of the
performance of high-analytic analytics versus the high-analytic and

low-analytic directives is shown in Table 6-10.

While the high-analytic analytics appear to have performed better
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Table 6-10

Results of T-Tests on Decision Performance Criteria for High-Analytic
Analytics Versus the High-Analytic and Low-Analytic Directives

Receiving Complex Reports

Mean/
Std. Dec. Rel. Act./Op.
N Dev. Inc. Error Inc. Inc.
High-Analytic
Analytics 4 X 151.5 33.9 0.69 0.58
(Complex Reports) S 22.5 23.2 0.48 0.40
High-Analytic
Directives 4 X 125.8 41.2 0.83 0.95
(Complex Reports) S 38.1 6.0 0.18 0.42
Low-Analytic
Directives 3 X 121.7 59.3 113 1.08
(Complex Reports) S 54.2 51.1 0.96 0.83
Dec.Error
Performance Null
T-Test Results Criteria T-Test t 5% Hypoth,
High-Analytic Analytics Income 1.16 1.94 Accept
versus Dec.Err. 0.60 1.94 Accept
High-Analytic Directives Rel.nc. 0.55 1.94 Accept
Act/Oplnec.  1.27 1.94 Accept
High-Analytic Analytics Income 1.01 1.94 Accept
versus Dec.Err. 0.90 1.94 Accept
Low-Analytic Directives Rel.Inc, 0.81 1.94 Accept

Act/Oplnc.  1.07 1.94 Accept
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than the high-analytic and low-analytic directives, the small sample sizes
of 4 subjects and 3 subjects made it highly unlikely that the computed
levels of the t-test would achieve the required level of significance.
Thus, while the total group of 12 analytics did outperform the other 45
subjects (less than a 5% level of significance based on the 2-way ANOVA
tests reported above), the smaller group of "4" high-analytic analytics
using complex reports did not outperform the smaller group of "4"
high-analytic directives or the "3" low-analytic directives also using
complex reports. Thus, we must accept the null hypothesis that
high-analytic analytics will not handle complex data any better than

high-analytic or low-analytic directives.

Third Null Hypothesis on Decision Times

The third null hypothesis is predicated on the contention that the
information overload from the complex reports will cause the directives
to take longer time to make their decisions. The actual times observed
for the individuals in each of the decision style groups was presented in

Table 6-6. In summary, these decision times (TT) were as follows:
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Simple Reports Complex Reports
High-Analytic No. Time S.D. No Time _S.D.
o Analytics 3 B2.0 12.2 4 70.5 24.1
o Directives 0 ——— e 4 72.5 16.4
o Conceptuals 2 69.0 29.2 5 79.2 12.9
Low-Analytics
o Analytics 2 58.0 0.0 0 ——
o Directives 3 77.0 21.2 3 96.3 1.2
o Conceptuals 0 e - 1 40.0 0
Subjects Who Took 10 731 17.8 17 76.4 19.4
EFT
Total No. of 27 745 17.2 30 73.0 20.5

Subjects

No.=57+ Time=73.7
S.D.= 18.8

Notation: No. = Number of subjects

Time = Total Decision Time
S.D. = Standard Deviation

The total times for the high-analytic and low-analytic directives and
the results of applying the t-test to the paired comparisons of the
high-analytic  directives versus the low-analytic directives are

summarized below in Table 6-11.
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Table 6-11
Results of T-Tests of Decision Times for High-Analytic and Low-Analytic
Directives
Complex Reports: No.. Time S.D.
o High-analytic Directives 4 72.5 16.4
o Low-analytic Directives 3 96.3 1.2
Simple Reports:
o High-analytic Directives 0 m——— e
o Low-analytic Directives 3 77.0 21.2
Computed 5% Level of
T-test Significance Null Hypothesis

Complex Reports:
High-Analytic 2.44 2.02 Reject

Directives versus
Low Analytic Directives

Low-Analytic

Directives:
Simple Reports 1.57 2.13 Accept
versus Complex
Reports

High-Analytic

Directives*

Receiving Complex 0.28 2.02 Accept
Reports versus

Low-Analytic Directives

Receiving Simple Reports

The results of the above t-tests on decision times really have to
interpreted in the context of the analysis above in connection with the
first null hypothesis (Hol) which stated that "high-analytic directives will
not perform any better than low-analytic directives". In that case what
we found was:

o With the complex reports, the high-analytic directives

performed only slightly better than the low-analytic
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directives, but not enough better to be truly significant at

the 5% level of significance.

o With the complex reports, the high-analytic directives were

significantly  poorer  performers compared with the

low-analytic directives receiving simple reports.

Now, in the light of the above testing of the directives' decision times,

we can expand these earlier conclusions as follows:

o With the complex reports, the high-analytic directives

performed sbout equally with the low-analytic directives
(possibly a little better but it was not significant), but they
achieved this equality (or slight superiority) in a significantly
shorter period of time compared with the slower (more

deliberate) low-analytic directives.

=0 The high-analytic directives receiving the complex reports

were significantly poorer performers compared with the low-
analytic directives receiving the simple reports, but there
was no significant difference in the total average decision
times for the two groups which averaged 77.0 and 72.5

respectively (compared with 73.7 for all 57 subjects).
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Summary

In this chapter I reviewed the research findings in Chapter 5
where | had analyzed the performances in Ryan's experiment of the 57
subjects (whose decision styles and been measured using Rowe's Decision
Style Inventory) using the 2X2 decision-style/decision-error-feedback
model developed in Chapter 4. Then I proceeded to review the priors
(earlier research findings) which I used in Chapter 3 to develop the
hypotheses which 1 tested in this chapter. After a restatement of the
three hypotheses, I proceeded to test each of the hypotheses in turn, and
we arrived at the following conclusions*

First Hypothesis: Using complex reports, high-analytic directives

are not expected to perform better than low-analytic

directives. This hypothesis was not rejected. We found that:

o The directive style as a group is not an exceptionally
well-performing group. If anything, the performance of
the 9 subjects in this group using complex reports was
slightly less (but not significant) from the rest of the

subjects (i.e., 126.2 versus 141.6).

o Using complex reports, the high-analytic directives
performed only slightly better (but not significantly
better) than than the low-analytic directives with

complex reports.
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o Using complex reports, the high-analytic directives
performed significantly poorer than the low-analytic

directives using simple reports.

Second Hypothesis® Using complex reports, analytics are not
expected to perform better than high-analytic directives or
low-analytic directives. This hypothesis was not rejected. We

found that:

o While the analytic style as a group is an exceptionally
well-performing group (that is, their overall performance
measured by the two-way ANOVA using the 2X2 decision
style model was significantly different from the rest of
the subjects), the performance of the 5 analytic subjects
using complex reports was superior but not significantly
different from the rest of the subjects using complex

reports.

o The high-analytic analytic group of 4 subjects using
complex reports did not outperform (significantly) the
group of 4 high-analytic directives or the 3 low-analytic
directives using complex reports (even though they had
an average six-period income of 151.5 versus 125.8 and

121.7 for the two directive groups, respectively).
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Third Hypothesis: Using complex reports, low analytic
directives are not expected to take longer than other styles
to make their decisions. This hypothesis was rejected. We

found that:

o With complex reports, the high-analytic directives
performed possible a little better (but not significantly
better) than the low-analytic directives, but they
achieved this (slight) superiority in a significantly shorter
period of time (compared with the slower, more

deliberate low-analytic directives).

o With complex reports, the high-analytic directives were
significantly poorer performers compared with low-
analytic directives using simple reports, although there
was no significant difference in the total decision times

for the two groups.

In essence, the performance of Rowe's decision style groups can

be summarized best by using the following table*
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Simple Reports Complex Reports Total
Style No. Income TT  No. Income TT  No. Income TT

o Analytic 7* 744 68.1 5 142.4 64.4 12 102.8 66.6

o Behavioral 11 120.4 78.6 6 1357 67.1 17 125.7 74.5

o Conceptual  5142.2 78.8 10 1447 70.1 15 1439 73.0

o Directive  _4 146.8 69.0 9 126.2 B84.8 _13 1325 79.9
27116.4 74,5 30 137.0 73.0 57 127.2 73.7

*Note: This group of 7 analytics includes an outlier whose income

-$102,000. When this subject was omitted, the average income becomes
$103,000.

In this table we see:that the directive decision maker using simple
reports is on the average a quick decision maker and he performs well.
Using complex reports the directive decision maker becomes slow and
deliberate and, at best, is only an average decision maker. In contrast,
the cognitively complex analytic and conceptual decision makers using
complex reports are superior performers and they make their decision in

significantly short periods of time.
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Chapter 7

Summary of Findings and Outlook for the Future

Summary
The underlying thesis of this dissertation is that decision styles

are important and significant determinants of performance in the
processing of accounting information, and that Rowe's Decision Style
Inventory (DSI) would segregate decision makers into four uniquely
different decision styles whose differences in performance could be
measured and, more importantly, be demonstrated to be significantly
different from each other. Many researchers in the field of human
information processing have doubted whether such decision style effects
even exist, let alone whether they are important and significantly
different. To demonstrate the significance of such style effects, the
approach taken in this dissertation was to select one of Rowe's styles --
the decisive decision style (which Rowe labels directive) and to examine
the performance of Rowe's directive style relative to the rest of the
population (i.e., versus the other three styles).

In approaching this examination of the directive (decisive) style, I
postulated that the directive decision maker's performance would be
adversely impacted by the complex reports used in Ryan's experiment. |
also conjectured that the Witkin Embedded Figures Test would be able to
distinguish the high-analytic decision makers from the low-analytic
decision makers, and if this were the case, the high-analytic directives

would not be as adversly impacted by the complex reports as were the
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low-analytic directives.

As a benchmark for measuring the directive style, I selected
Rowe's analytic style. Based upon some of the priors established from
previous related research, it was anticipated that the analytic decision
maker would be best able to utilize Ryan's complex report, and that the
high-analytic directive would perform equally well (comparable to the
analytic style). Finally, it was anticipated that using complex reports,
the directive decision maker would become a much slower (more
deliberate) decision maker when compared to the analytic decison maker.

The development of a model to use in the final enalysis came
about only after months of fruitless work using the original 12-treatment
model (2 decision error treatments plus 2 prediction error treatments
plus 3 economies treatments). Even when Ryan's original model was
simplified by ignoring the three economies, the superimposing of Rowe's
four decision styles still produced 16 cells and an average of only 3 to 5
subjects per cell. Only when Ryan's original model was reduced further
to a two-treatment model of simple reports (with no Decision Error
Feedback) versus complex reports (with Decision Error Feedback) did we
obtain significant results. Even with this improvement, we were further
hampered by the poor response to the Witkin Embedded Figures Test.
Still all in all, however, I believe that the results presented above in this
dissertation have proven the original contention that Ryan's results are
interpreted in a more meaningful way by analyzing the performance of
individual decision styles of the subjects involved in his experiment.

Using the final decision style (2X2) model based upon decision
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styles and decision error feedback reports, we showed that the directive
decision makers performed quite well using the simple reports, but they
were only average decision makers using the complex reports. Moreover,
the directive decision mak:lars did, in fact, become slower decision makers
when they have to use the complex reports.

A second major finding was that the analytic and conceptual
decision makers were significantly superior performers, so much so that
when they were removed from the 57-subject sample, all the treatment
effects disappeared. To demonstrate these confounding effects, the
following Table 7-1 shows the changes in key attributes when the 27
analytic and conceptual subjects are removed from the original sample of
57 subjects.

Table 7-1

Effect of Removing the Analytic and Conceptual Subjects from the
Original Sample of 57 Subjects

Simple Reports Complex Reports
Dec. Rel. Dec. Rel.
No. Inc. Err.  Inc. Time No. Inc. Err. Inc. Time

Total
Sample 27 116.3 6l.4 1.22 74.6 30 137.0 39.5 0.79 73.0

Analytic 7 74.4 98.4 1.96 €B.1 5 1l42.4 38,5 077 64.4
Conceptual 5 142.2 39.1 0.76 78.8 10 1447 29.0 0.59 70.1

Analytic
& Concept. 12 102.7 73.7 l.46 72.6 15 1439 32.1 0.65 68.2

Remaining
Subjects 15 127.3 51.6 1.02 76.1 15 130.0 46.8 0.93 71.7

Directive 4 146.8 22.2 0.44 69.0 9 126.2 49.0 0.98 84.8
Behavioral 11 120.0 62.4 1.23 78.7 6 135.7 43.4 0.85 65.2
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As can be seen in Table 7-1, the key attributes of the remaining
30 subjects (after the 27 analytic and conceptual subjects are removed)
are practically identical; and a one-way ANOVA shows no significant
treatment differences between the group of 15 subjects using the simple
reports versus the 15 subjects using the complex reports, whereas there
are significant style difference between analytic, directive, and

conceptual groups, as shown in Table 7-2,

Table 7-2

Effect of Removing Analytic and Conceptual Styles from Original
Sample of 57 Subjects Who Took Rowe's DSI Test

Analytic and Conceptual

Behavioral and Directive

Sim-  Com- Sim- Com-
ple  plex Total |ANOVA plex Total ANOVA

Income 102.7 143.9 125.6 | 0.05 }127.3 130.0 128.6 0.769
Dec.Err. 73.7  32.1 50.6 | 0.05 51.6 46.8  49.2 0.405
Rel.Inc. 1.46  0.65 1.01| 0.057 1.02 0.93 0.97 |0.391
Total Time 72.6 €8.2 70.1 1 0.735 || 76.1 77.7  76.7 0.806

Analytic versus Conceptual Analytic versus Directive

ANOVA | 2-Wa ANOVA ANOVA | 2-Wa ANOVA

(Style) ,Wﬁm (Style) m
Income 0.004 |0.012 0.142 0.070 0.123 0.231
Dec.Error 0.003 0.011 0.156 0.024 0.051 0.336
Rel.Income 0.004 | 0.011 0.165 0.023 0.049 0.340
Tot.Time 0.385 | 0.340 0.568 0.047 0.090 0.368
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As we can see clearly from the above two tables, the treatment
effects in this experiment are explained almost entirely by the
performance of the analytic and conceptual subjects. In other words, the
significant treatment effects obtained in this experiment can be
explained in large part by the performance of the analytic and
conceptual subjects.

This approach of examining the performance of selected subsets of
decision styles can be tested further by analyzing the high-analytic
analytics and conceptuals versus the low-analytic directives (using
starting time and the Witkin Embedded Figures Test scores as
covariates). The results of this approach are very significant. The data
in the following 2X2 model was analyzed in terms of a two-way ANOVA.

Decision Error Feedback

Simple Report Complex Report
Low-Analytic No. = 3 No. = 3
Directives Income = 144.3 Income = 121.7

Time =77.0 Time=96.3

High-Analytic No. = 5
Analytics and  Income = 96.6 Income = 150.0
Conceptuals Time = 76.8 Time = 72.5

Using the above 2X2 model, the results (F-Values) from the 2-way

ANOVA analysis are shown in the following table*
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Treatments Effects

Decision Significance Levels
Error of F-values)
Performance Decision
Criteria Style Feedback
Time (TT) .008 .859
Income (INC) .056 .055
Decision Error (DERR) .089 .106
Rel.Income (AYDR6)  .084 123
Act./Opt.Income(AOR6) .028 .014

From this analysis it is clear that the style effects are significant, and
that there are significant differences in the performance of the
low-analytic  directives versus the high-analytic analytics and
conceptuals. Even with the limited degrees of freedom because of the
small sample and cell values (3,3,5 and B), the levels of significance are
all below the 10% level. The decision error feedback treatment effects
are not as significant as the style effects, and this is a reflection of the
argument made above that the treatment effects, in fact, are eliminated
to a great extent by removing the analytics and conceptual subjects from

the original sample of 57 subjects.

Conclusions

It is clear that there are indeed significant performance effects
associated with groups of subjects categorized according to the styles
measured by Rowe's Decision Style Instrument. It is also clear that there
is a stong correlation between the Witkin Embedded Figures Test scores
and Rowe's analytic and conceptual scores. Seventy-eight percent of the

analytic subjects were field-independent (highly-analytic) and eighty-
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eight percent of the conceptual subjects were field-independent,
whereas only forty percent of the directives were field-independent.
What really makes some of these results more relevant, however,
are the more sharply focused treatment effects resulting from the
finer categories of high-analytic directives versus the low-analytic
directives, Even with the small sample size (i.e., six low-analytic
directives), the results of the two.way ANOVA show the very significant
difference in total decision time (sn increase in total time from 77.0 to
96.3) when the low-analytic directives were using the complex reports.
These results are summarized in Table 7-3. While the treatment effect of
the complex reports apparently caused the low-analytic directives to
become slower in their decision making, the apparent deterioration in

performance was not significant. On the other hand, the increased

decision times required by the directive decision makers when they had

to use comg’ lex reports did not make them superior performers. At best,

directives using complex reports are only average performers.(Using

simple reports, the directives were exceue'rﬁ: pel;fnrmera; but there was a

significant deterioration in performance when directives had to use

complex reports.) The really stellar performers, on the other hand, are

the cognitively complex (analytic and conceptual) decision makers,

The average six-period income for all 57 subjects was $127,200.

The conceptual decision makers earned $146,800 using the simple reports

and $144,700 using the complex reports, The analytic decision makers

also earned an above-average $142,400 using the complex reports. [nl

sharp contrast, the directive and behavioral styles were collectively only
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Table 7-3

Evaluation of Performance of Low-Analytic Directives

Low-Analytic Directives
Simple Reports

Decision
D Income(2) Error(2) Time(2)
121 150.0 24.97 85
205 172.0 16.99 93
214 111.0 30.86 53
Mean: 144.3 24.3 77.0
Std.Dev. 30.9 6.9 21.2
Complex Reports

Decision
1 Income Error Time
124 65.0 110.72 97
143 173.0 8.47 97
230 127.0 58.59 95
Mean: 121.7 59.3 96.3
Std.Dev. 54.2 51.1 1.2

Two-Way ANOVA Levels of Significance (F -Values)

Decision
Treatment Income Error Time
Style 0.885 0.819 0.051(1)
Dec.Error  0.054 0.030 0.647

Notes®

1. The two decision style groups are not significantly different
(given the small sample involved) except for total decision time
(TT). In this case, even with the small sample sizes, the level
of significance is 0.051 (5.1%).

2. The units of INC and DERR are $1,000, and the units of Total
Time (TT) are Hours X 100.
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average performers as we saw from the analysis in Table 7-1 (where the
analytic and conceptual decision makers were eliminated from the
sample). In essence, this seems to confirm that with information overload

the directive decision maker is only an average performer. Under stress,

the directive becomes a slower (more deliberate) decision maker and, at

best, is only able to perform at an average level of achievement. In

sharp contrast, the outstanding performers are the analytic and

conceptual decision makers, and they make their decisions quickly.

Other Decision Style Tests and Their Relation to Above Results

As we noted at the outset of this dissertation, the 57 subjects
involved in the above analysis using Rowe's styles were also categorized
into the alternative decision styles based upon Driver's IST model. In
addition, most of the participants also completed the Rotter
Internal/External Locus of Control test and the Myers-Briggs Type
Indicator test. Throughout all the subsequent analyses using these other
style groupings, I was similarly plagued by the small sample size problem
and the limited available degrees of freedom as in the case with Rowe's
styles. In particular, a great deal of time was devoted to analyzing the
subjects' performance utilizing Driver's decision style model in an
attempt to correlate the results with the above findings using Rowe's
decision style model. The results of this analysis were not very fruitful
as can be seen from the detailed analysis presented in Appendix I
(Analysis of Decision Styles Based on Driver's IST Test).

In order to obtain some clue as to how Rowe's styles compare with
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Driver's model, I performed a cross-mapping between Rowe's and Driver's
Models. From this simple comparison, it was clear that there is no
clearcut cross-mapping between the two models. The two Rowe styles
which showed a significant difference in performance from the rest of
the population are the analytical and conceptual styles, and all that can
be said regarding these two styles relative to Driver's styles is that

1. Rowe's analytic style maps about equally into Driver's

integrative and flexible styles; and
2. Rowe's conceptual style maps about equally into Driver's

hierarchic and decisive style.

This is probably the main reason why there were no decision style
effects when each of Driver's five decision styles were analyzed using
the same decision error feedback model that was used to analyze Rowe's
decision styles, As can be seen in Appendix I, there are decision or
prediction error treatment effects, but clearly there is no _evidence of

any style effects for any one of Driver's five styles.

There are several other possible explanations for this lack of any
decision style treatment effects based upon the use of Driver's IST
exercise as it was administered in this experiment:

1. According to Dr. Driver, I did not properly administer the IST
Exercise. He argues that the subjects should have been
restricted to completing the exercise in the classroom and
within an alloted period of time. As a result of my permitting

the subjects to take the IST exercise home and to complete it

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



142

without the time pressure of the classroom, spurious results
may have been obtained causing the decisive styles to be
improperly measured.

2. The subjects in this exercise showed practically no learning
patterns. (Ryan, 1983, p.216) The subjects were required to
attain a level of proficiency before starting the experiment
by preparing graphs and projected income statements. As a
result, a significant number of subjects may not have felt the
need to pay much attention to the feedback data and simply
made their decisions without much analysis or reflection. If
such an unpressured approach was taken by a significant
number of subjects, it might have produced spurious
correlations between decision style and report treatment
effects. This, of course, did not accur within Rowe's decision
style groupings thereby tending to weaken this argument
somewhat.

3. Stress also may have been a confounding variable in this
experiment. Under stress, subjects tend to rely on past
patterns of performance rather than work out new solutions.
Accordingly, some subjects may have totally ignored some of
the new feedback data presented to them. Also, under stress
they may have shifted during the exercise from their primary
decision style into an alternative backup style thereby
confounding the results, Performance data correlated with a

primary style for certain subjects possibly should have been
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more correctly associated with the subjects' back-up styles,
but one cannot easily determine which subjects were using
their primary style and which were using their back-up styles,
making analysis practically impossible.

4, Another possible reason for the lack of crossmapping between
Driver's and Rowe's models is the fact that Rowe's DSI test
measures one's perception of one's style whereas Driver's IST
test is a case study which measures style under different
circumstances. A better test to use might have been Driver's
CXSD test which is a measure of one's perceived decision

style.

In any event, it was a significant setback that this experiment was
unable to shed much light on the relation between Rowe's and Driver's
models, or on the efficacy of the use of Driver's IST test in an

experiment such as the one used here.

Rotter Internal/External Locus of Control Test

There was a slight negative correlation (-0.16) between the Rotter
scores and average six-period income. This means that the subjects who
have an internal locus of control also tended to do better in the exercise
as opposed to those subjects who have an external locus of control
(persons who believe that external factors influence or control them as
opposed to their feeling they are in charge).

The Rotter scores also produced some significant F-levels using
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the same decision style model used throughout this study. One such
analysis was the two-way ANOVA run using Rotter scores greater than
"17" which is included in Appendix L.

These results clearly indicate that this decision style measure

should be studied further.

General Incongruity Adaptation Level (GIAL) test

There was a slight positive correlation between income
performance and GIAL scores. This means that those subjects who have a
high tolerance for ambiguity also tended to perform better in the
exercise. Several ANOVA studies were done using those subjects who had
a low GIAL score (i.e.,, who had a low tolerance for ambiguity). The
results of these studies were significant and clearly indicate that this

instrument also should be examined further.

Myers-Briggs Model
Mann (1982) in his Ph.D. dissertation found a strong relationship

between the Myers-Briggs model and Rowe's decision style model. In
particular, he found that the analytic style resembles not only the
intuitive-thinking (NT) type, but also the sensing-thinking (ST) type. This
was also my finding. The 12 analytics in my study could be categorized

by the following Myers-Briggs types:

Number
Sensing-Thinking (ST) Type -5
Intuitive-Thinking (NT) Type 5
Sensing-Feeling (SF) Type 1
Intuitive-Feeling (NF) Type 1
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Karl Dickel in his Ph.D. dissertation (1983) also found a strong
correlation with the Myers-Briggs model. He found that directives most
resemble the ST-Type, and least the NT-Type. What I found was that the
eleven directives (who also took the Myers-Briggs test) could be

categorized as follows:

Number
Sensing-Thinking (ST) Type 6
Intuitive-Thinking (NT) Type 1
Sensing-Feeling (SF) Type 3
Intuitive-Feeling (NF) Type 1

This correlation between Rowe's DSI and the Myers-Briggs model! led
Dickel to conclude that the directives:
. .. have a short-range orientation for a single goal (usually
profit), like centralized and well-defined tasks and
organizational structures, and are fairly autocratic in decison
making.
In contrast with directives, Dickel concludes that analytics resemble the
intuitive-thinking type, as well as the sensing-feeling type. One the
other hend, analytics are least like the feeling type. Thus, he felt that
the analytic:

". .. is very unemotional in decision making .. ."

An interesting set of treatment effects emerged when I did a
two-way ANOVA selecting only the ten analytics who were ST and NT
types. Even with the reduced number of degrees of freedom (with the
smaller sample of 10 analytics) we had some very significant style
effects. In particular, the total decision time was significantly different
from the rest of the population. If we took a closer look at the TT

values involved, we find a very interesting relationship, as seen below*
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Simple Reports Complex Reports

No. Income Time No. Income  Time
All Analytics 7 74.4 68.1 5 142.4 64.4
Analytics 5 73.8 59.8 5 1424 64.4

who are
ST & NT Types

Rest of Sample 22 126.0 77.8 25 135.9 4.7
Total 27 116.3 74.5 30 137.0 73.0

While there was no significant change in the six-period average
income as we reduced the sample size from 7 analytics to 5 analytics
with simple reports (i.e., 74.4 versus 73.8), the total decision time was
reduced significantly to 59.8 (from 68.1).

It is clear that the Myers-Briggs model strongly correlates with
Rowe's Decision Style model, and when it is used in conjunction with
Rowe's styles, some of the performance effects in this experiment are
significantly enhanced. Of all the alternative models discused above, the
Myers-Briggs model appears to be the most worthy of future research

along with Rowe's DSI and the Witkin Embedded Figures test.

Limitation of this Study

As with any research project, there are many aspects which leave
a lot to be desired. The use of students in a managerial accounting class
as surrogates for practicing accountants processing (using) accounting
information to make decisions is a major limitation in and of itself. At
best it is only an indication of what one might expect to find in the real

accounting warld. Also, the small number of subjects in this experiment
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was a very serious limitation and it undoubtedly masked numerous
effects, or obviated significant results that might otherwise have been
observed and proven to be significant. Another serious problem with this
experiment was the improper or inadequate control over the
administration of several of the decision style tests used in this study. It
was unfortunate that Driver's IST was not administered in accordance
with Driver's preferred method of administering the test, It also was &
disappointment that the entire sample of 57 subjects did not elect to
take the Witkin Embedded Figures Test. Along this line it was a major
loss not having all of Ryan's subjects take all the decision style tests.
As a result, much time was spent determining the representativeness of
my (reduced) sample sizes in order to evaluate the comparability of my
results with Ryan's findings.

Another limitation of this experiment was the way we had to
operationalize the complex report (versus the simple report). Clearly, the
existence of prediction error feedback confounded one of the simple
reports, and the absence of prediction error feedback confounded one of
the complex reports. In future research, we intend to operationize this
treatment effect in a more effective manner.

In the final analysis, however, the real limitation of this
experiment was the small sample sizes for each of Rowe's decision styles
broken down by treatment groups. All too often the results appeared to
be in the direction that was anticipated but still the sample sizes were
not large enough to make these results statistically significant. This

certainly caused me (and my faculty advisors) to be skeptical of some of
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my assertions, and rightfully so.

Even with these limitations, however, some of the results were
statistically significant. Consider for a moment the contrast in the
results from using Rowe's decision style test versus using Driver's

decision style test. In the one instance Rowe's instrument produced

subgroupings of the subjects (decision style groupings) which produced

additional treatment effects (due to the style groupings) which were

truly significant style treatment effects. In the other case and in sharp

contrast, Driver's IST exercise produced different subgroupings of the
exact same subjects which did not produce any different style treatment
effects. This, I believe is in a real sense the most significant finding of
this experiment. It now seems clear that there are, indeed, decision style
instruments designed to measure differences in the way people ostensibly
make decisons which when put to the test (i.e., the rigors of statistical
tests in an experiment such as this one) do in fact segregate subjects
into groups which perform significantly different from other groups
subjected to the same test environment. More importantly, these persons
perform in ways that were predicted based upon the priors established
from earlier research by Driver and Mock (1975), Vasarhelyi (1977), Rowe

(1981), and other pioneers in this (young) field of decision style research.

Areas of Future Research
There are several obvious avenues for future research along the
lines of this experiment itself, First of all, the same simulation exercise

should be repeated with only one economy treatment and with only the
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decision error feedback reports. This would greatly simplify the original

treatment model. In place of the 2X2X3 model, we would have the simple
treatment of+ 1) Simple Report of actual results with no feedback on the
impact of decision errors; versus 2) Complex Reports of actual results
plus feedback on the impact of decision errors. This approach would
greatly simplify the statistical analysis and practically eliminate the
degrees of freedom problem encountered in this study.

A second research objective consideration should be the rigorous
administration of the decision style tests to all the participants in the
experiments. No exceptions should be allowed to occur to give rise to
numerous possible questions on the representativeness of the sample; the
attributes of excluded subjects; the reduced number of degrees of
freedom; the decision styles of subjects willing to be tested (versus those
who were unwilling to be tested); etc.

Finally, there is the important research question of which tests to
select for a repetition of this experiment. Clearly one should use Rowe's
DSI along with the Witkin Embedded Figures test and the Myers-Briggs
Type Indicator test. (The main reason for using the Myers-Briggs test is
the need t.o develop a broader base of validation of Rowe's DSI by
building on the vast body of research already existing based upon this
widely used (tested and validated) Myers-Briggs model.

Another obvious area that needs to be researched further is the
cross validation of Rowe's DSI with Driver's IST and/or CXSD tests.
There has been a lot of research utilizing Driver's IST test that needs to

be validated and correlated with the growing body of research building
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upon Rowe's DSI used in conjunction with the Myers-Briggs model.

In the final analysis, however, the most significant research
question that still needs to be answered in an unequivocal way is
whether the decision style concept is a significant determinant of
performance in an accounting environment. If decision style is important,
than it obviously has significance in the design of reporting systems that
will minimize the problems created by mismatches between styles and
accounting task requiements that inevitably happen in any real world
situation. It is too much to hope for that each accounting task is a
particular situation will be perfectly matched to the proper cognitive
style. Hopefully, however, we will be able to eventually design
accounting information systems that will minimize any bad effects from
the inevitable decision style mismatches. This has been my primary goal
in pursuing this type of research. And now that we have a measuring
instrument that clearly measures unique styles (i.e., Rowe's Decision
Style Inventory), we now have a real capability to test a new accounting
information system to determine whether it, in fact, has any style biases
which desirably we might wish to design out of the system.

It seems clear that many of the decision style effects described by
Driver, Rowe, Mock, and others do, in fact, exist. More importantly,
these style effects are significant and appear to be material enough to
warrant consideration in the design and implementation of accounting
information (reporting) systems designed to minimize the effects of
mismatches between the actual decison styles of accounting managers

and the task requirements of their jobs. A more rigorous application of
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the research methodology developed in Ryan's dissertation and furthered
in this dissertation should go a long way toward proving once and for all
that cognitive style research is a fruitful and essential part of human

information processing research.
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APPENDIX A
DRIVER/MOCK DECISION STYLE MODEL

Driver and Mock (1975) propose looking at the individual's
informational processing in a two-dimensional system. One dimension is the
amount of information wused in making a decision, ranging from
low-information use to high-information use. The other dimension measures
the amount of focusing used in processing that information ranging from
single-focus or single-solution orientation to mulitple-focus or multiple
solution orientation. The more focused one becomes the fewer solutions one
seeks in problem solving.

This decision making model (shown in the following figure) does not
seek to differentiate good and bad styles of decision making, only to classify
decision makers. A particular decision style does not produce good and bad
decisions, rather the interaction between the style and the environment tends

to dictate the better style for that environment.

Driver/Mock Model

High
Hierarchic Integrative
Information
Used
Decisive Flexible
Low
Uni-focus Multi-focus
Focus
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The styles defined are Decisive, Flexible, Hierarchic, Integrative, and
Complex. These names are not meant to imply any bias toward particular
styles and should not be taken in that light. The individual decision styles

are defined as follows:

The Decisive Style is a fast, action style. A person using this style uses low
information and keeps very focused. In this manner, he can handle many
problems, one at a time. This person tends to reach very fast decisions in
simple environments, although research by Driver and Mock (1975) tends to
indicate that if the environment gets too complex, the Decisive will become
a slow decision maker. A person using this style is concerned with tight
control over a small area. He tends to like the well-defined organization with
a minimum of intervention and a minimum of deviation from the rules. He
prefers brief discussions and summarized reports leading to action steps to be

taken.

The Flexible Style also uses low information input but tends to be diffuse in
the use of the information. Many interpretations from the same data are
possible from this style. The Flexible style uses a lot of intuitive decisions
and tends to dislike rigid organizational control. This style likes a lot of
communication with a group but, like the Decisive, the Flexible likes the
communication short but from a variety of people. Differing solutions do not
bother this style at all, There is a great affinity for committee chairmanship

or membership in this style.
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The Hierarchic Style is an information maximizer. This style likes plenty of
information and would like to control the information flow. A person using
this style tends to use a large amount of information to justify one solution
and attempts to develop the "perfect" solution. Where the Flexible style
might tend to "satisfice" in arriving at a solution, the Hierarchic style tends
to "maximize" in generating a solution. Long, well-thought-out, elaborate
solutions are the output of this style. Brief communication is either not
tolerated or simply ignored, and the Hierarchic tends to make long thorough
reports reaching a single "obvious" conclusion. The Hierarchic does not
appreciate alternate solutions as they are viewed as a lack of understanding

of the real problem.

The Integrative Style is also an information maximizer. While the person
using this style also tends to be a solution maximizer, this style generates
many good solutions rather than the "best" solution. This style loves
information for information's sake, and it loves to share the information with
anyone who will discuss it. Where the Flexible style can generate a new
solution from the same information given a second look, the Integrative style
can generate almost endless solutions each time it looks at the information.
Planning is only for the general direction and can be changed at any time.
The Integrative can be highly creative and highly experimental. The style
works best in non-hierarchically structured organizations and is an excellent
team member. Communication is of a complex and lengthy nature and tends

to explore many areas at once.
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The Complex Style is a multiple style. The Decision Style Model suggests
that some people will exhibit more than one basic style. While some mixed
styles are found in all border areas, the Complex style has been overruling
with great consistency. The Complex style is a mix of the Hierarchic and the
Integrative styles. This style has the characteristics of both styles on which
it borders. It considers all the information it can get and produces multiple
solutions. However, unlike the Integrative style, this style can choose the
solution it feels is the "best" of all. Other characteristics are shared in much

the same way (Driver and Mock, 1975).

Back-up Decision Style is that style which a person falls back on (or resorts
to) when he is confronted with "information overload" and/or time pressure
which forces him to modify his usual (more relaxed) style of decision making.
All sorts of back-up styles are possible. For example, one person might be
normally a hierarchic decision maker, whereas under pressure, he will tend to
become decisive. Another person might be just the opposite, moving from the
decisive style toward the hierarchic style when confronted with information

overload.

Integration Style Test(IST)

There are two measures of the decision styles postulated by Driver and
Mock: 1) the Driver Decision Style Exercise or Integration Style Test (IST),
designed to assess unconscious style; and 2) the Driver-Streufert Complexity
Index (CXSD), aimed at measuring one's conscious style. The Driver

Integration Style Test was the instrument used in this research project.
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APPENDIX B
MANGERIAL DECISION STYLES*

by Alan J. Rowe

Perhaps one of the most intriguing approaches to understanding
the decision maker is the analysis of decision styles. It provides an
insight and perspective not previously available for predicting and
understanding why managers make decisions the way they do. Decision
styles are useful in describing the manager's problem-solving capability
as well as the manager's leadership attributes. Because problem solving
involves the manager's perceptual and cognitive skills, it is a key
element in defining decision styles. On the other hand, because strategy
implementation involves the organization and is concerned with the
manager's leadership ability, environmental complexity is the other
critical element in decision styles. Both factors are used to define a
manger's decision style. More othen than not we observe that decision
styles form the basis for strategies that are pursued.

Early approaches that were used described the manager's
leadership style as being either authoritarian or democratic. Later
approaches have dealt with either the amount of power that the manager
is willing to share with subordinates or the ability to handle information.

At the outset of the discussion of decision style, two important
issues should be treated. The first concern is whether there is a "one

* Rowe, A., Mason, R., and Dickel, Strategy Management and Business
Policy. Addison-Wesley Publishing Co., Reading, Mass., 1982.
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best" style. Closely related to this idea is the second question of "style
flexibility". A normative approach to management suggests a "one best"
way. However, style appropriateness depends on the particular situation,
and it is thus difficult to specify ahead of time a single ideal style.
Rather, style flexibility appears to be a more appropriate basis for
determining how best to respond to varying and complex situations. On
the other hand, a manager's personality or style may be fixed. There are
rigid, controlled managers who seldom change, while others can change
dramatically. The evidence indicates that some mangers are inherently
inflexible, while some are quite flexible and can adapt their style as
required by the situation. The factors shown in Table B-1 indicate
characteristics thar can be used to distinquish flexible and rigid decision
styles, These factors illustrate differences in behavior that can
contribute to style flexibility and to a manager's ability to deal with
highly ambiguous or changing conditions. Although the flexible style is
better at handling complex problems, the rigid style is able to deal with

problems that require quick decisions or rapid action.

Cognitive Aspect of Decision Styles

There is growing recognition of the role of conscious goal setting
in understanding individual behavior and performance. By examining
cognitive pracesses, one can explain differences in individual thinking,
remembering, or perceiving. Cognitive processes describe the learned
habits by which people think, process information, utilize their

conceptual capability, and respond to stress.
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Cognitive  complexity involves the differentiation, which
respresents the number of dimensions and individual extracts from data,
the ability to articulate, and the fineness of discrimination that one
achieves. Integration deals with the complexity of the rules used to
combine data and new constructs that are considered. Highly analytical
individuals, for example, perceive patterns of data interrelatedness or
wholeness. Because people utilize varying constructs to evaluate
information, the low-cognitively complex person tends to perceive the
environment in terms of a few rigid rules of integration. On the other
hand, the individual with high cognitive complexity can easily tolerate

ambiguity and contradictory cues.

Decision Styles

Decision styles are only one aspect of a decision situation. It
would be unrealistic to expect that styles alone could provide the basis
for more effective decision making. Yet when considered in the entire
organizational context and as one facet of the decision process, decision
styles provide valuable insights for understanding the decision maker, for
explaining actions taken, and for relating the individual to the task
requirements, Becuase of the importance of styles in decision making,
they have been examined in considerable detail and related to the
managerial functions of problem solving and leadership. A detailed

discussion of the Cognitive-Contingency Model follows:
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TABLE B-1. Style Flexibility

Rigid Flexible
Factor style style
Tolerance for ambiguity Low High
Need for structure High Low
Use of power Authoritarian Sensitive
Need for control High Low
Values that are important Rules Honesty
Dealings with others Expects results Supportive
Personal orientation Self Others

A Cognitive-Contingency Model of Decision Styles

A cognitive-contingency decision style model is shown in Figure
B8-1. It is based on two principal components* the manager's cognitive
style and the manager's environmental concerns. It incorporates the
task/people dimension as part of the environmental complexity and
develops a distinction between the manager and the leader based on
cognitive complexity. As described by Zaleznick (1970), areas that not
cognitively complex are considered the maintenance function of
management, where the focus is on obtaining results and motivating
employees. The more cognitively complex manager deals with ideas and
can be considered a leader who is concerned with direction or outlook
for the firm,

The right half and the left half of the model in Figure B-1 appear
to correspond with the results of research on the left and right
hemispheres of the brain. The left hemisphere deals with logical thought,
is analytic, processes information serially, and is used for oral and

written language. It handles speech, pointing, and smiling as well as the
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abstract logic needed for mathematics. The right hemisphere specialized
in intuition and creativity, It perceives things as a whole, has a
comprehensive sense of timing, and can encompass many thoughts at the
same time (parallel processing of information). It appreciates space,
imagery, fantasy, and music. Right-brain thinkers are artistic, and
dreams seem to be predominately right-brain functions.

The style descriptions provided below are an attempt to relate the
decision making of an individual to the cognitive-thinking domain and to
the managerial requirements of dealing with tasks and people. The lower
half of Figure B-1 shows the directive and behavioral styles, who prefer
structure. The cognitive complexity dimension, which separates the upper
and lower half, is used to distinquish the managerial from the leadership

functions.

FIGURE B-1. Cognitive-Contingency Decision Style Model

Tolerance for

Ambiguity Analytic Conceptual
Cognitive
complexity
Need for Directive Behavioral
Structure
Technical Organizational

Environmental Complexity

1. Directive style; This individual has a low tolerance for
ambiguity and tends to focus on the technical side of the environmental

complexity scale. Generally a person with this style is autocratic and has
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a high need for power. Because they use little information and few
alternatives, speed and satisficing are typical of these individuals.
Directive people tend to prefer structure and detailed information that is
given orally. They also tend to follow procedures and to be aggressive.
Their focus is internal to the orgnization and short-range, with tight
controls. Although they are effective and logical, they need security and
status, and they have the drive required to control and dominate others.

2. Analytic styler This individual has a much higher tolerance for
ambiguity than the directive manager. He also has a more cognitively
complex personality. These features lead to the desire for more
information and consideration of more alternatives than used by the
directive style. However, because of the low environmental complexity
factor, concern tends to be technically oriented with an autocratic bent.
The analytic style is best typified by the ability to adapt to or cope
with new situations. This style is oriented to problem solving and strives
for the maximum that can be achieved in a given stiuation. An important
characteristic of analytic individuals is that they often reach top posts
in a company or start their own firms. They enjoy variety and prefer
written rep.urts. They value results and enjoy challenges. They tend to be
creative and are good at abstract or deductive thinking.

3. Behavioral style: While low on the cognitive complexity scale,
this manager has a deep concern for the organization and for the
development of people. The behavioral style manager tends to be
supportive of people, is concerned with subordinates, and enjoys

counseling. Because of receptivity to suggestions, an individual with this
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style communicates easily, shows warmth, is empathetic, uses persuasion,
and accepts loose control. With low data input, this style tends toward
short- or medium-range focus, using verbal means for communicating.
Individuals with this style seek acceptance and are basically
people-oriented.

4. Conceptual style: Having both high cognitive complexity and a
focus on high environmental complexity, people with this style tend to be
systems-oriented with high data usage. They like long elaborate reports
and consider many alternatives. As with the supportive style, there is
trust and openness in relations and shared goals with subordinates.
Conceptual managers tend to be perfectionists who value quality and
want to examine many solutions to problems. They tend to be innovative
in their solutions and can visualize complex relationships. Their concern
is on long-range problems, and they have high organizational
commitment. They are achievement-oriented, and they value praise,
recognition, and independence. They prefer loose control to power and

will use participation frequently.

Although the above categories appear to be distinct and
non-overlapping, most managers have characteristics that fall into more
than one. The dominant style is the one used most frequently. However,
managers have multiple styles, with one often being dominant while the
others are backup styles. Current research indicates that the dominant
style depends on the context within which a decision is made. Thus, the

style categories listed above are intended to describe typical or general
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situations, and another model has to be used to describe the
environmental factors (e.g., Rowe's four-force model).

Although any decision style categorization is bound to be only
approximate, knowing an individual's dominant style provides a useful
reference point. If one can identify the dominant cognitive style and
orientation to environmental requirements, decision-making behavior can
be better understood.

FIGURE B-2. Expanded Cognitive-Contingency Model

Analytic Conceptual Proactive
Thinking Control Achievement Adaptive
orientation Logic Systems Change Leader
Variety Completeness Evaluative
Directive Behavioral Reactive
Action Power Support Rules Manager
orientation Structure Persuasion Maintenance
Speed Empathy Verbal
Task People
(Initiating) (Organization)

Another means of examining the four basic styles is shown in
Table B-2. The above figure focuses on the differences each style
exhibits in terms of the thinking/action and leader/manager dichotomy.
The analytic and conceptual styles are more cognitively oriented than
the directive or behavioral styles. This is reflected in the approaches
they follow, as shown at the right side of Figure B-2. The
cognitive-contingency model also can be used to distinguish leader and
manager behavior. Thus the upper half of the table shows leaders, who

are proactive and change-oriented. The lower half focuses primarily on
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the maintenance activities used by managers to ensure organizational
performance.

The reaction of each style to stress, motivation, and perception
provides another basis for understanding decision makers. This is related
to the four styles, as shown in Figure B-2.

TABLE B-2. Managerial Style Reactions

Reacts to

Is motivated stimuli by  Stimuli
Basic style* Under stress: by* using: are _seen*
Directive Becomes Power/ Precepts Serially

annoyed status

Analytic Follows rules Challenge Insight Logically
Behavioral Avoids Acceptance Instinct Behaviorally
Conceptual Is erratic Recognition Intuition Relationally

One would not expect managers to fit neatly into one category;
yet the typical manager has a dominant style with at least one, and
often two, backup styles. For example, a group of twenty-six presidents
who took the cognitive-contingency inventory provided in Figure B-3 had
almost equal scores in all four categories. The implication is that young
presidents have considerable flexibility and find little difficulty in

changing from one style to another as the situation warrants.

The decision style inventory in Figure B-3 includes twenty
questions referring to the different criteria discussed. While this
inventory may not capture all aspects of decision style, it will

nevertheless provide a good indication of a person's style.
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Figure B-3
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APPENDIX C

MYERS-BRIGGS TYPE INDICATOR TEST

Developed from Jung's personality typology, the Myers-Briggs Type
Indicator Test (MBTI) has been used by a large number of HIP
researchers to measure the cognitive style of a decision maker. Jung
postulated that a person's cognitive ability could be determined through
the evaluation of self-perspection in these four scales: extraversion-
introversion (E-I), sensation-intuition (S-N), thinking-feeling (T-F), and
judgement-perception (J-P).

Jung argued that seemingly random variations in human behavior
are actually quite orderly and constant. This concept is based on the
assumption that people are creatures of habit, having natural preference
within the extremes of the four scales which Jung proposed.

Four Personality Scales
The four personality scales proposed by Jung are*

1. Extraversion-introversion (E-I) measures one's view of life. An

extraverted individual is a person oriented and concerned with the
events occuring around him. Introverts are inwardly oriented, often being
controlled by the environment.

2. Sensation-intuition (S-N) measures one's perception of stimuli. A
sensing type is concerned with certainty and is often involved with
details. An intuition type follows hunches, tolerates uncertainty, and

deals with abstractions.
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3. Thinking-feeling (T-F) measures one's style of decision making.
A thinking individual is analytical and he prefers to deal with objective
tasks. A feeling type is more people oriented and prefers subjective
tasks.

4. Judging-perceptive (J-P) measures a person's preference in
dealing with life. The judging type wants to regulate life and control it.
The perceptive type, on the other hand is flexible and prefers

spontaneous life.

Scoring

To determine habitual preferences between the two poles of each
scale, questions on the MBTI test are set up in a forced form. The
indicator ylelds two types of scores for each person. One is a
dichotomous score where the person is typed in four dichotomous type
categories. The other score is the continuous score which is the

translation of the four individual scores into a single overall measure.

Intercorrelations of Type-Category Scores

Stricker and Ross (1963) and Webb (1964) studied MBTI type
categories. The results of these studies confirmed independence of the
E-l, S-N, and T-F scales but S-N and J-P categories were found to
measure the same characteristics of personality. Additionally, the studies
by Madison, Wilder, and Suddiford (1963), Myers (1962), Richek (1969),
Schmidt and Fretz (1965), and Stricker, Schiffman and Ross (1965)

confirm the above findings that the E-I, S-N, and T-F scales are actually
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three independent personality dimensions.

Retest Results of MBTI

Studies of Levy, Murphy and Carlson (1972), Stalcup (1968), and
Stricker and Ross (1964a) involved college students; and the study by
Wright (1966) involved elementary school teachers. The subjects were
retested after a period of six years to determine the stability of type
category scores. In every case the agreement was significantly greater

than would be expected by chance.

Validity of the Myers-Briggs Type Indicator

Three types of validity studies have been published, dealing with
the problems of: Extraversion-Introversion validity; Sensing-Intuition

validity; and Thinking-Feeling validity.

Extraversion-Introversion Validity

Extraverted types appear to like action and getting involved in
new situations. Myers (1962); Ross (1966); Webb (1964); and Stricker and
Ross (1962) studies concluded that extraverted types tend to be
talkative, gregarious and impulsive. These studies also indicate that
introverted types would rather reflect before acting, and they enjoy
working alone. Stricker and Ross (1964) studied the career preferences
of these two personality types. The results confirmed earlier assumptions
of these personality types. Extraverts prefer working with others and are

attracted to such vocations as selling and social work. Introverts, on the
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other hand, prefer a career in a technical field which often has them

working alone.

Sensing-Intuition Validity

McCaulley and Natter (1974) research indicates that a preference
for sensing leads to an interest in what is solid and real. The sensing
type has a factual orientation and a strong need for order. Stricker and
Ross (1964b) suggest that sensing types are attracted to careers in
banking, sales, and police work. Intuition types appear to be stimulated
by novelty and chance. The intuitors prefer to use their minds and have
considerable tolerance for complexity (Stricker and Ross, 1962). They
usually prefer professional vocations which allow them more autonomy,

such as writers, scientists, and musicians (Stricker and Ross, 1964b).

Thinking-Feeling Validity

Thinking types tend to be objective and analytical in making a
decision. They are generally attracted to vocations which require logical
thinking such as scientific, technical, and business professions (Stricker
and Ross, 1964b).

Feeling types appear to be extremely interested in human values
and interpersonal relationships. They tend to be attracted to the helping
professions, such as teaching, counseling, customer relations, social work,

and the ministry (Stricker and Ross, 1964b).
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Predictive Validity
Conary (1966), Godschmidt (1967), and Stricker et al. (1965)

studied the MBTI indicator's ability to predict choice of a student's
major along with his success in college. These researchers concluded that

the MBTI test has a moderate predictive validity.

Recent Research Using MBTI

While not focusing on decision making per se, Mitroff and Kilner
(1976) used the MBTI in a content analysis of manager's stories about

their "ideal organizations". The findings are summarized below:

Personality type Ideal Organization

ST Rigid organizational structure,
impersonal.

NT Broad, global orgainzation. A "theoreti-
cal" organization, idealistic, and
"impersonal",

NF Global theories, but they focus on
general personal and humanistic values.

SF Rigid organizational structure, that
focuses on personal and human relation-
ships.

Henderson and Nutt (1980) explored the effect of decision style on
a decision maker's perception of risk and his inclination to adopt capital
expansion project. They have found a strong correlation between the
choices made by executives and cognitive style. They concluded that SF
executives like to confront the uncertainty while ST executives
preferred to defer action and/or to analyze the uncertainty. They

speculate that the participation of ST and SF executives in the same
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decision making situation may be the main cause of conflicts in decision
making.

Dickson, Senn and Chervany (1977) studied the relationship
between a vecision maker's cognitive style (i.e., analytic versus
heuristic) and MIS utilization. They have found a positive correlation
between these two variables.

Behling, Gifford and Tolliver (1980) showed that "intuitives" bet
significantly larger amounts of money than "sensors", regardless of how
information was provided. Apparently, they are willing to take more risks

and/or perceive less risk than sensors do.

Myers-Briggs Type Indicator Decision Model

The Myers-Briggs Type Indicator test measures significant
differences in personality that arc accounted for by alternate mental
functioning. This approach to cognitive (decision) styles is based on
Jung's premise that people use different ways to perceive things, people,
or ideas and use differing judgments in arriving at conclusions concerning
what has been perceived. Jung defined two ways of perceiving and two
ways of judging as follows:

1. Perceiving by  a)sensing things directly, or
b)intuition based on unconscious ideas or

associations.

2. Judging by: a)logical, impersonal processes, or
b)the use of feeling or subjective values
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In addition to the four basic categories, two other aspects were added.
The first is the introvert-extrovert dichotomy where perception and
judgment focus either on concepts or ideas rather than people and
things. The second is termed the "shadow side", which can be construed
either as a back-up style or behavior under stress because of suppression

of conscious thinking. Diagramatically, the Jung model is shown below:

Left-Brain Right -Brain
Orientation Orientation
Thinking(T)
Sensation Intuition-
Thinking Thinking
(Analytic/ (Conceptual/
Hierarchic) Integrative)
T) (NT)
Judging
Sensation- Intuition-
Feeling Feeling
(Directive/ (Behavioral/
Decisive) Flexible)
(SF) (NF)
Feeling(F)
Sensing(S) Intuition(N)
Perceiving
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Rowe's Decision Style Inventory (DSI) versus Myers-Briggs Type Indicator

Rowe's DSI measures cognitive styles slong two dimensions:
cognitive complexity and environmental complexity. The DSI classifies a
subject into one of four cognitive styles: directive, analytic, conceptual,
or behavioral.

The MBTI test's thinking-feeling and sensing-intuition scales seem
to parallel the cognitive complexity and environmental complexity
dimensions of Rowe's Cognitive-Contingency model shown in Figure C-1.
Further, cognitive complexity can be divided into two separate
orientations: thinking and action. A thinking person is one who likes to
control his environment. An action oriented individual prefers to manage,

desiring rules and maintaining status quo.

Figure C-1
Cognitive-contingency Decision Style Model
Tolerance for
Ambiguity Analytic Conceptual
(ST) (NT)
Cognitive
Complexity
Needfor Directive Behavioral
Structure (5F) (NF)
Technical Organizational

Environmental Complexity
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In this model the SF_individual relies mainiy on facts and makes decisions
using impersonal analysis based on a serial, logical process of reasoning.
This category matches the directive style of the cognitive-contingency
model. The NF_person relies on senses for perceiving but prefers feeling
as the basis of judging. They are warm and are more interested in facts
about people than things. This matches the behavioral category. The ST
individual uses intuition for perception, but they focus on technical,
impersonal analysis. This corresponds to the analytic category. Finally,
the NT person prefers intuition and focuses on new possibilities. They
exhibit warmth and commitment and communicate easily. This last
category is comparable to the conceptual in the cognitive-contingency
model. The correspondence between the two models offers further
support for the utility of the cognitive approach.

The similarities between the MBTI and Rowe's models are shown in

Table C-1.
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TABLE C-1

Personality characteristics DslI MBTI
Proactive A,C E,N
Adaptive AC EN
Change A,C E,N
Evaluate A,C LS
Reactive D,B LS
Rules D,B T,S
Maintenance D,B T,S
Verbal D,B N,E
Logical D,A T,S
Analytical D,A T,S
Speed D,B F,N
Intuitive C N
People-oriented Cc,B E,N,F
Task-oriented D,A 1
A - Analytic E - Extravert
B - Behavioral 1 - Introvert
C - Conceptual T - Thinking
D - Directive F - Feeling

S - Sensing

N - Intuitive

Since MBTI is a bipolar instrument, the corresponding two
dimensions in Rowe's model are compared. The results of this matching
process yield Table C-1, The two tests are compared for the common
personality characteristics which they both measure.

Just from a simple observation, one can see the differences
between the two tests, Rowe contends that analytics are pro-active.
This characteristic is found in MBTI's intuitives and extraverts.
Analytics and intuitives are clearly at two opposite extremes but
following both of these models' definition, the overlapping occurs. This

seems to suggest incompatibility between these two tests.
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APPENDIX D
WITKIN EMBEDDED FIGURE TEST

The Witkin Embedded Figure Test (EFT) is often used to measure a
subject's analytic abilities. The test presents a series of geometric
figures, each of which contains embedded figures that the subject must
find. In the first part of the test, the subject is shown the figure's size,
shape, and direction. Then, the subject is given a picture from which the
figure, shown in the first part, is to be located. The subject is scored on
the number of correct figures he locates and/or the amount of time it
takes him to find the figures.

The test was developed originally to measure two behavioral styles
called field independence (FI) and field dependence (FD). A field
independent person locates more of the embedded figures while a field
dependent individual has difficulty in identifying figures.

Witkin's Research

According to Witkin et al, (1962, 1971) the ability to "break-up" a
basic configuration is related not only to the subject's perception but
also his/her problem solving style.

"The cognitive style approaches perceptual and intellectual

activities from the perspective of the person engaged in

them. persuit of this has demonstrated that an individual
shows the same characteristic ways of functioning across
these activities, suggesting that the classical division
between the perceptual and the intellectual needs to be
relaxed." (Witkin et al,, 1971, p.7-8)
Other Research

A number of subsequent research studies, such as Lusk (1973),

Doktor and Hamilton (1973), Benbasat (1978), and Bariff and Lusk (1977)
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have extended the broad interpretation of the field-independent style to
also imply higher analytical reasoning. Furthermore, Benbasat (1979)
found support of the use of the Embedded Figure Test in this more
extended interpretation,

The Witkin Embedded Figure Test has been widely used in research
in human information processing. Lusk (1973) used the EF T to determine
whether the analyst is more analytical than students. He found that the
cognitive style/report format interation affects only those inexperienced
in making the task division.

Lusk interpreted these findings to mean that the work environment
affects the cognitive style used. Doktor and Hamilton (1973) wanted to
know how cognitive style affects the acceptance of recommendations.
Using the EFT, the students and managers in this test were classified
into high analytic and low analytic cateqories. These subjects were
presented with two recommendations, one general and one analytic. They
found that no relationship exists between cognitive style and the
information format.

Recent Research

Benbasat and Dexter (1978) conducted an experiment using the
EFT in an experiment &esigned to observe the relation between the
decision maker's behavioral performance and his information use. This
research was one of the first findings to support the interaction between

cognitive style and the information format.
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Conclusion

The planned used of the EF T to classify decisives in high and low
analytic categories may not produce useful results, This conclusion
appears to be supported by recent research on the left and right
hemisphere of the brain. According to Rowe (1982), the right hemisphere
perceives things as a whole, has a comprehensive sense of timing, and
can encompass many thoughts at the same time (parallel processing of
information). This explanation of right hemisphere thinking appears to
parallel the concept of field dependence (vs. field independence).
Furthermore, the concept of field dependence also appears to parallel
Driver's notion of focus, and since decisives focus on one alternative at
time, it would appear that decisives are left-brain oriented (or field
independent) and analytical in orientation. On the other hand, based upon
the definition by Dermer (1977) that the analytic person is one who
prefers more information, the EFT may serve only to confirm the
analytical ability of the hierarchic decision maker. There is some
indication, based upon recent research by Mann (1982), that Rowe's
analytic style is indeed more field independent than the directive style.
This also appears to have been the case in research reported on by Mock
and Vasarhelyi (1976) where the decisive decision maker tends to be
classified as low analytic and hierarchic tend to be classified as high
analytics, If this is the case, then the EFT test may serve :further

sharpen our categorization of "decisive" decision makers.
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APPENDIX E

CHARACTERISTICS OF ANALYTICS AND HEURISTICS

The concept of "cognitive style", introduced by Witkin (1964), is
closely related to a person's analyticai capability. This link is between
cognitive or decision-making style and a person's analytical capability
was substantiated by Huysmans (1970) in his research into the nature of
cognitive style and its influence on the problem-solving behavior of
management scientists, The early research suggested a strong
relationship between thought (cognitive) processes and the nature of the
researcher-management interface in the implementation of operations
research projects.

The term "cognitive style" is used to refer to the characteristic,
self-consistent way of functioning that an individual exhibits across
perceptual and intellectual activities. Huysmans' study was the first HIP
research to measure the impact of cognitive style differences between
management scientists and managers in the process of implementing the
recommendations of an operations research project. Huysmans
distinguished his subjects into analytic and heuristic ways of reasoning
after observing the subject's behavior in three complex problem-solving
situations.

In order to categorize his subjects in these two styles of
reasoning, Huysmans defined the characteristics expected from each of
the cognitive styles. He described analytics as follows:

The analytic decision maker reduces problem situations
to a core set of underlying causal relationships.... (When
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making decisions, he prefers to use more or less explicit
models, often stated in quantitative terms, to form the basis
for each decision."
In addition, Huysmans concluded that analytics place lesser importance
on unquantifiable information. Analytics also are considered to be data
maximizers in search of the optimal solution.
Heuristics are the opposite of the analytical style of reasoning.
Instead of searching for causal relationships:
"The heuristic decision maker searches for analogies with
familiar solved problems rather than for a system of
underlying causal relationships, which is often thought
illusory.... The resulting decision can be characterized by its
emphasis on consistency with internal and external
environment, in contrast with the decision of an analytic
reasoner who emphasizes optimality."
According to Huysmans' definition, the heuristic seeks to satisfice

or compromise in deriving at a solution, compared to an analytic who

consumes additional data to develop an optimal solution.

Research in Analytical Thinking

Most of the recent HIP research in cognitive styles and
management decision making incorporates the concept of analytic/
heuristic reasoning in classifying the subjects. Mock (1972) and
Vasarhelyi (1977) adopted Huysmans' definition of high analytic and low
analytic (heuristic) in their own HIP research.

Mock (1972) studied the relationships between information
structures, decision approaches and the learning patterns of decision
makers, In a set of controlled laboratory experiments, businessmen and

student subjects reach a set of micro-economic business decisions for 15
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simulated time periods. The subjects were presented with two different
information structures: The first structure (Il) communicated real-time
information about the decision environment, whereas a second
information structure (Iz) presented lagged information reflective of the
previous period.

Mock's study followed Huysmans' method of testing the subject's
cognitive style by observing their behaviors. His findings relevant to this
discussion are®

a. Analytics can be expected to out-perform heuristics in
terms of profits.

b. Analytics can be expected to out-perform heuristics in
terms of input cost minimization.

c. Initially, analytics are expected to require additional
decision time.

d. Rates of learning measured in terms of profit
improvement are not expected to differ between analytics
and heuristics,

Other finds in Mock's study are shown in Table 1.
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TABLE |
Summary of Hypothesis Tesls
Ded- 3 Nelt Maln
u I Arpethes
Mala brpetheom i & i ]
P ShE | WS | RS
Hyt Analytics can be axpected to [ ¢-18 | ¢ = 1.98 Rejocted B wp-
‘outperform heuristics in terma (a=.02) | poriad
of profis X
Hyt Analyticacanbeexpectedto | 4-15 | ¢ = =4.28 Rajected Hysup-
outperform heuristics in tarms (= = ,028) port
of input coat misimisation
H. lnhldly. acalytios are ex- [2-8 | (= 1.88 Tejected Hy oup-
ll uire additional (a = .08) por!
duhlﬂl tim:
H: During latter periods, sos. | 0-15 | ¢ = .31 Accepted H, notsup-
lytics are expected to require ported
ll- decision time
Hy: Ratos of loarning measured | 4=18 | 7 = 1. Rogrosslons Hy sup-
in terma of profit improvemont (aoalytios) | werenotalg: | ported
are not expected to differ be- F =008 nificant.
tween analytios and beuristics (beuristios) | Thersforeno
learning was
evident.

Hy:Rateof leamingmessuredin (3-0 | 7 = =.0031 Accepted | Hinotaup.
tarms of economics in decision ported
time are initially expected to

for anslytics

be larger f
Hyt 1) subjects are expected to o Rajeoted Hynotaup.
uire less decislon time (e = .0235) | ported
Byt Nosigoifioant learniog dif- [ 4-18 [ # = .08 | Rogressions | H sup-
Tarencas are expeotad beiwaen ['3) werenotalg- | ported
ll and Iy subjecta 'hl lnn P =008 nificant.
g is measured In (%) Tharsforeso
. hag i protin. loarning was
evident.

Hy: Nosignificant learning dif- [ 29 [ # = =.0014] Accepted Hy; wup-
forences are axpectad batween ported

1, s0d I subjects when learn-

is mansured io terms of
rate of decrease in declaicn
time
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Vasarhelyi (1977) extended cognitive style considerations in a
decision context to such factors of decision process as information
quantity and utilization, as well as the subject's background. In his
research, the behavioral observation is used to classify the subjects into
analytics and heuristics,

Some of the significant findings by Vasarhelyi (1977) were:

a. Analytics utilize computers in planning more than
heuristics.,

b. Heuristics will more often express their concern for
the lack of flexibility of a man-machine system than
analytics.

c. Heuristics utilize less information than analytics.

d. Heuristics make decisions faster than analytics.

Others findings by Vasarhelyi are shown in Table 2.
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TABLE 2
Summary of Hypothesis Tests
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Analysis

In testing a managers decision approach, assumptions must be made
as to the approach he takes in reaching a decision. Although the actual
process that a manager's mind goes through cannot be observed, the
person's analytical ability can be tested from observing his behavior. In
other words, we are testing Huysmans' conception of an analytic as being
a data maximizer in search of an optimal solution. Huysmans also
suggested that analytics are more structured in their thinking and ,
therefore, will more often use a model or a computer program to form
decision. Compared to analytics, heuristics are then considered to be
more intuitive, disliking the structured decision making process. (If we
can accept that analytics prefer working with models and computers,
then the opposite also might be true that heuristics can be expected to
dislike working with computers!)

Interestingly, most of the characteristics of Huysmans' definition
(1970) were the subject of research by Mock (1972) and Vasarhelyi
(1977). While these studies weakly supported the validity of Huysmans'
definition, the actual findings lacked significance to firmly support the
dichotomous concept of analytics vs. heuristics. Thus, if one interprets
these results in a different perspective, the findings suggest that the
above definitions are actually the "extremes" of a dichotomy, and most
decision makers fall somewhere in between these extremes.

It seems clear that the underlying premise of most research on
cognitive styles and human information processing is that the decision

maker is dominantly one cognitive style, and that basically he does not
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switch to other styles. Following this line of reasoning, an information
processing system should be customed to the special needs of the
decision maker, not the other way around. However, an alternative
consideration is suggested by McKenney:
Most individuals would seem to have the capacity to
analyze situations in all modes of behavior. However, past
processes, training and individual tendencies would indicate
that most individuals have the propensity or habits of
analyzing tasks for which they have a normal professional
role, in one mode or other....
A Conclusion

Much of the recent cognitive style research suggests that decision
makers who characteristically or spontaneously use an intuitive approach
are also capable to being systematic, and vice versa. If this assertion is
true, then the basis for future research should be refocused to examine

such considerations as the case of switching one's cognitive style versus

the case of designing customized information systems.
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APPENDIX F

COGNITIVE STYLE MEASUREMENT INSTRUMENTS

The following cognitive style measuring instruments are included in

Appendix F:

1. Purdue-Rutgers Prior Experience Inventory

2. Rotter Internal/External Locus of Control Test
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BUSDUE - RUTGERS PRIOR EXPERIENCE TNVENTORY

some of your important

The following questions ars designed to ssss
past experisnces.

Plsase read each itam, then blacksn on your answer sheet the ons number
on the scale to the right which best incicates how frequently that (tem
hes occurred in your past expsrienca.

For example:

Yary frequsntly Not zs all
4, In ricing through the 2ark, I true o.e
hed intaresting thoughts. 3 a 3 H

If you naver had intarssting thoughts, you would blacken ths "1" on your
answer s t; if you had intaresting thoughts half the tims, the “3*
position uld be blackensc on your snswer shaet; anc so on. If there
are any auestions, plesse raise your hano.

PLEASE DC NOT MARK THE 80OKLET. HOw FREQUENTLY TRUE _TOD YCUR EXFESIENZT
MARK ONLY YOUR ANSWER ShEET.

Very frequently ot et all
tzue irue

1. In gen y in reviewing your
past sxperience, would you say
that you usually like to avoio
problems in general. H] 4 3 2 1

2. In gensral, in reviswing your
past experisnce, would you sey
that you usual.y like to solve
little problems but avoid
larger ones. 5

3, In genersl, in reviswing your
past sxpsrisnce, would you say
that you usually liks to solve
ma jor, lengthy problems. 5 4 3 2 1

4. In genersl, in reviewing your
past @ ience, woulo you say
mlly like to find

the u
to solve. 5 4 3 2 1

yo
new problem

S, Censrally, I have found that
slight frustration gets me
quits upset. 5

6. GCenerally I have found thst
minor frustration doesn't
bother me but when s major plan
fails, I am grestly disturbed.

7. Generally I have found that 1
can laugh st minor frustrations
8s long as major plans are
working out.
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8. Generslly I have found that
a3 long s I have some major
plan working out, I don't get
too botthersd by other L-portlht
things going wrong. H 4 3 2 1

9. Genarally I have found that
1 don't worry sbout failures
too much. 5 4 3 2 1

10. 1If you had your way, would you
1like to know exactly what lay
in stors in the futurse. s 4 3 2 1

11. 1If you had your way, would you
1ike to know protty much what
to expect in the ysars shesd. 5 4 3 2 1

ould you

12, 1If you had your wa
erel idea

14ke to know just
of future developmen

would you
2 for certain,
o future

13. If you had your wa
like to know nothi
orly some hints s
possibilities.

14, If you had your way, would you
14ke to know nothing of the
future. 5

15. &ith respect to my tecent
taste: i TV or reading,
1 havi ght extremel
unusual, novel forms o
entertainment such as scisnce
fiction or fantasy. s 4 3

16. With respect to my recent
tastes in movies, TV or reading,
1 have oftsn sought moderately
novel entertainment, such as
accounts of svents Xn remote
places.

17. With respect to my recent
tastes in movies, TV or resding,
I have often sought materisl
which {s somewhat novel but also
familisr, such as mysteries and
biographical or documentary
pieces.
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18. espect to my recsnt

¢ in movies, TV or reading,

1 have often sought material

which is mostly familiar to me,

such as Westerns, 5 4 3 2 1

19. With respect to my recent
tastes in movies, TV or rescing,
1 have often sought materisl
which is extremely familisr,
such as pressnt-cay romances or
oituation comecies. S 4

“
~
-

20. I watch TV programs that
emphesize weird anc bizarre
humor. S 4

“
~
-

21. I watch TV programs that
. emphasize satiricasl anc
unconventional humor. 5 4 3 2 1

22, 1 watch TV programs that
emphasize stand-up comics, 5 4 3 2

23. 1 watch TV programs that
emphasize slanstick humor. ] 4 3 2 1

24, 1 wetch TV programs that
smphasize tracitional, “"cown
home" humor.

25. If 1 hac a choice of games, I
would select one which hac &
1005 chance of winning. 5 4 3 2 1

26, I1f 1 had 8 choice of games, I
would select one wnich had an
80% chance of winning. H 4 3

27. 1f I had a choice of games, I
would select one which had a
60% chance of winning. 5 4 3

28. If I had a choice of ga
would select one which
40% chance of winning.

2!; 1f 1 hed & choice of ga 1
would select ons which had'a
20% chance of winning. 5 4 3

30, When I lose at s game such as
cards or a t soort which I
had expectso tz win, I am
usually pretty cheerful.
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33.

34,

37.

40.

al.

.

When I lose at a game such as
cerds or a team sport uhtch 1
had expected to win, I a

usually not at all hothornﬂ.

When I lose at a game such as
cards or a tesm sport which I
had expected to win, m
usually slightly huth-r-d.

When I lose at s game such as

cards or a tsam sport -ht:h 1

had sxpected to win, I a

usuaily moderately .nnayod, st
lsast at first,

ad ny I a
usually -ntrum-ly ungry |1thnugh
1 ulullly get over it quickly
enough.

1 am very hopeful that in ay
11fetime 1 can rapidly attain

an eminent position and then sit
back and enjoy it.

1 am very hopeful that in my
lifetime I can continuo
strive with total succe
increasingly more important
positions.

1 am very hopsful that in my
1ifetime I can continuo
strive with at lsast some succass
at a varisty of important jobs.

I am very hopeful that in -y
14fetime I can find a goo!

stable position with uulrnntnnd
advancems

{llntVIrthoplful thlt in my
compatible job thut l onjoy
regardless of its 'inpnrt.qc-.“

with respsct to
)

t.

On the averag
high sche

with respesct to
grades, I was
-rt. o

201

2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
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A4S,

46,

47,

a8,

4.

51,

On the average, with respect to
my high school grades, I weas
about as satisfiec at soms times
as I'm dissatisfied at other
times.

On the aversge, -tth rulu-:t to
1

versge, with respesct to
high school grades, I was
vnry dlllltilfild.

Nhln somesone has disag with

rol:tzun no matter who it is.

When somecne has disagresd with
me in a ciscussion, I have
usually felt considerable
hostility unless it was a friend
or somsone I respectsd.

When someone has =1|lpr|¢ﬂ with
me in s discussion, I

usually felt dislike, unlcls it
was a matter of little concern
to me.

when .emnnnu hes disagreed with
on

y ftlt gr-ut xntlr
s not too critical.

When someons disegreed -Lth
me in a discussion, I have
usually felt consicerable
interest no matter what the
importance of the topice

Generally spesking, when ! have
coms irto s situstion whers I have
not had any clear ices what woulc
happen or how 1 should act, I

have been extremely cisturbed.

Dcnorllly spesking, when I have
into & situstion where I have
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2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
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3. Gensrally -ptaklnz. when 1 have
coms into & situation where I
have not had any clear idea
what would happsn or how I should
act, 1 have baeen slightly upset. 5 4 3 2 1

S4. Generally spesking, when I have
coms into a situa {on whare 1
have not had any clear idess
what would happen or how I should
act, I have bsen unperturbed. H 4 3 T 1

S5, Generslly -p-nklng when I have
come into a situation where I
have not had sny clear {des
what would hsppen or how I should
acty 1 have hu-n slightl
interested, but not upset. L] 4 3 2 1

56. Generally king, when I have
coms into tuation wh 1
havs not had any clear ide
what would happen or how I should
oct, I have bessn quite fascinated. L 4 3 2 1

5§7. with regard to my daily sctivities,
1 have rarely =hnng|d my caily
routine in the last few years. H 4 3 2 1

$8, With regard to my daily
ectivities, 1 have :h-nch some
minor aspects from time to time. 5 4 3 2 1

59, with regard to my daily
activiti I changs soms aspacts
rather frequentlye. 5 4 3 2 1

60. With ruglrd to my daily
activit. mlk -Jnr revisions

from time to tim 5 4 3 2 1
61. Wwith ro! rd to uy daily

activities, I hs ught t!

vary my roulln-

possible. L] 4 3 2 1

62, With :-gnru to my dail;
. actd s, I would have had
no fixed routine, if at all
possible. L 4 3 2 1

63. When I have thought sbout 1ife
at present, 1'd rathsr have
1ived in the more exciting and
unpredictable days of old. L 4 3 2 1
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64, wn-n x heve thuupht sbout 1ife
at d rather return to
the mnr- prldl:tlhlo days of old. s 4 3 2 1

65. When.l have thougnt lbnut 11'-
et p: ty I'v
satis nlth thxng- nn th
ars today == mostly pr-el:tnhl-
but not too much so. S 4 3 2 1

66, When 1 have thought sbout 1life
at prasent, things are pretty
unpredictabls now and 1'd like
to see them stay that way. 5 4 3 2 1

67. When 1 have thought about 1ife
st present, I'd rather sss the
world become a bit more exciting
and unpredictable, even though
it's fairly unpredictabls now. 5 4 3 2 1

68, When I have thought about lifs
at present, 1'd like to move
out into a new and intensely
uncertain world although
ovn{ztrtng is very unpredictabls
.

65. When I have trauqht nbnut 11?-
at present, 1'0 like

new and more pr-dlctluln

come about. H

3
o~

70. In my daydreaming, I
travellsd to the remotest
regions, including other
planets.

71. 1In my daydreaming, I have
travelled to the remotest and
most unfamiliar regions of the
planst. 5

72. In my daydreaming, I have
travellsd to unususl places
1ike South America or Japan
but not "far out” places like
Africs. 5

73. In my daydreaming, I have
travelled to moderately unusual .
s like Spain or Mexico. 5 4 3 2

Pl

74, In my daydresming, 1 hsve
travelled to places somewhat
tent yot familisr like
Bermuda or the British Isles. L 4 3 2 1
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75. In my daydreaming, I have
travelled to -ndorltlly
familiar p. w s distant
parts of th. A nr :-n. a

=
.

76. In my daydreaming, I have
travelled to very familiar
plnu s nearby.

77. 1In discussions with others, I
have defonded my point of view
and have particularly disliked
those who switch positions for
no reason. 5 4 3 2

78, In discussions with others, I
have defended my point of view
and have felt somewhat unsasy
when others have changed their
position with little reason. H '} 3 2 1

79. 1In discussions with others, I
have defended my point of viaw
snd have not cared whether
othsrs changed or not. 5 4 3 2

80. In discussions with others, I
have snjoyed defending my point
of view against others who have
changed their pu-ttsnn-
frequently. 5

81, In discussions with others, I
have sometimes taksn an
opposite point of view to my
own in order to show what was
wrong with it. L] 4

82. In discussions with others, I
have enjoyed taking on a varisty
of different points of view to
explore their implications. 5 4 3 2 1

83. ith others, I

on and partly
to somewhat "shaks up® certain
other people.

84, With respect to sttaining m .
gosls, I ususlly set my ganii
80 as to sttain them. S 4 3 2 1
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B85. uith t to attaining my
goals, I alusy out 2s much
effort as is neeced to attain my
goals. S 4 3 2 1

86, with respect to attaining my
goals, I attain some goals,
while missing some others. 5 4 3 2 1

c
-

87. Wwith respect to lttltntni my
goals, when I find | can't
sttain my goals I ususlly try
to find easisr josls if I can. 5 4 3 2 1

88. aith respect to attaining my
goals, I haven't hac much luck
so far but I p trying since
I think I h sasonable Qoals

89, with respect to attaining my
gulll, 1 tenc to set rather
sonably high goa which
n- rally 1 haven't ined
yet. 5

90. with rnln!:t to sttaining my

s 1 no that as soon as

clnsu to attaining a jcal

1 8 higher stancarc for

myself. 5

Sl. when someone has pointed out
tc me that I have just sais
snmething inconsistent with some
previous remark, 1 have normally
felt quits embarressed. s 4 3 2 1

92. when someone has pointed out to
me that I have just said something
inconsistent with some previous
remark, [ have normslly felt
somewhat embar:rassec. s

93, when somaone has pointec out to
me that I Just said something
inconsistent witk some pr!vtnul
remark, I have normally falt
lllghtly embarrassec. 5 4 3 2 1

meone has pointed out to

94,
have just said something

unsffectec.
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95, Whan someons has putntod out to
me that I have jus 4d something
t nvtnuu

d in explaining -h the .
1] tl ware nnt in confllct. : 5 4 3 2 1

s pointed out to
ust said unrnthtng

96. When somsone
me that I
tn:unlta;lnt

97, wh-n someone has pointed out to

s that I have just said something
stent with some previous
1 have nnrmnlly fult quite
since inconsistency is
hobgoblin of 1ittle minds.” 5 4 3 2 1

98, When numcanc nnl pointed out to
me that I hav t said something
inconsistent utth lomo pravious
Temark, I have normally
someswhat pleased, since at times
1 rather enjoy appesring
inconsistent to soms pecpls. L] 4 3 2

Questions 99 and 100 have special scoring directions:

U9, Count how many of the following types of megazines ysu frequently
road (at least once a month).

[ Blcern!tng/nnrdunlng

bs Fashion

ce Porntun magaz{nes/newspapers
de  Historical

[ nnmomaktr oriented

g- thcrlry/lntollnetunl
. no:nunxcnl (auto, home repair)
i. HMen's
g. Mystery
e Movie and TV Guide
New
®,  Parents
n. Pictoriel
0. Professional/trade journals, your fisld
Pe ﬂruf--oton.l/trua- journals, othar flelds
Qe lnha a,
ence 1=ttnn
8. Sellnt
t. Sports
u. Trevel
Ve Women's
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99. Continued:
If your totsl {s betusen D=2, blacken on your ansuer shest the
ber M1,

num
OR .|
'l‘:mg::rﬁfnl is betwaen 3=5, blacken on your answer sheet the

OR

If your total i{s between £=8, blacken on your snswer sheet the
number "3V,
-

L]
If your total is between 3=11, blacken on your answer shest the
number ta",

[:2]
If your total is between 12-14, blacken on your answer shest the
number 'S%,

100. Count how many of the following typas of television programs you
frequently watch (at least once s week).

a. “Big star” specisls
b. Cartoo

Qe Crime shous ’

h. Domastic moviss

4. Educational

Jo Fantasies or science fiction
ke Foreign movies

1. News programs

m. “Problem” documentaries

ne Quiz/panel shows

o. Serials

pe 3Situation comedies

Q. Spy stories (serious)

T+ Travel documentariss

s. Variaty programs
t. war stories rious)

If your total is between 0-2, blacken on your answer sheet the
nunber %1%,
OR
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If your total is bestween 3=5, blackan on your sanswer shest the
number "2,

OR
If your total {s betusen 6. 6=8, blacken on your answer sheot the
number 3",

oR

1r zour tutll is betwsen 9-1], blacken on your snswer shest the
number

0R

If your total is betwsen 12-14, blacken on your snswer lhnt the
number %S°,
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I-E SCPLE

(Julian C. Rotter, Author)

This is a questionnaire to £ind out the way in which certain imporsant
events in our society affect different people. Each item consists of
a pair of alternatives lettered a or b. Please select the gne statement
of each pair which you more strongly believe to be the case far as
you're concerned. Be sure to selact the one you actually b to be
than the one you think you should choose or the one

to be true. This is a measure Of perscnal belief:
obviously th are no right or wrong answers. Try to respond to each
item independently when making your choice; do not be influenced by
your previous choices.

1. a. Children get into trouble because their parents punish them

too much.
b. The trouble with most children nowadays is that their parents

are too easy with them.

2. a. Many of the unhappy things in people's lives are partly due

to bad 1
b, People's mis!nr:uncl result from the mistakes they make.

3. a. One of the major reasons why we have wars is because people
don't take enough interest in politics.
b, There will always be wars, no matter how hard people try to
prevent them.

4. a. 1In the long run puople got the respect they descrve in this

world.
b. Unfortunately, an individual's worth often passes unrecog-

nized no matter how hard he tries.

5. a. The idea that teachers are unfair to students is nonsense.
b. Most students don't realize the extent to which their grades
are influenced by accidental happenings.
6. a. Without the right breaks one cannot be an effective leader.
b. Capable people who fail to become leaders have not taken
advantage of their opportunities.
7. a. No matter how hard you try some people just don't like you.
b, People who can't get others to like them don't understand how
to get along with others.
8. a., Heredity plays the major role in determiriing one's personality.
b, It is one's experiences in life which determine what they're
like.
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9., a. I have often found that what is going to happen will happen.
b, Trusting to fate has never turned out as well for me as
making a decision to take a definite course of l:tion.

10. a. In the case of the well prepared student there is rarely if
ever such a thing as an unfair test.
b, Many times exam questions tend to be so unrelated to course

work that studying is really useless

11, a. Becoming a success is a matter of hard work; luck has little

or nothing to do with 4
b. Getting a good job depends mainly on being in the right place
at the right time.

@ citizen can have an influence in government

12. a. The ave
decisions.
b. This world is nn by the few people in pover, and there is
not much the little guy can do about it.

13. a. When I make plans, I am almost certain that I can make them
work.
b. It is not always wise to plan too far ahead because many
things turn out to be a matter of good or bad fortune anyhow.

14. a. There are certain people who are just no good.
b. There is some good in everybody. .

1S. a. In my case qnttinq‘ what I want has little or nothing to do with

1uck.
b. _lunyitimu we might just as well decide what to de by flipping
a coin. .

16. a. Who geta to be the boss often depends on who was lucky enough
to be in the right place first,
b. Getting people to do the right thing depends upon ability,
luck has little or nothing to do with it.

17. a. As far as world affairs are concerned, most of us are the
victims of forces we can neither understand, nor control.
b. By taking an active part in political and social affairs the
pecple can control world events.

18. a. Most people don't realize the extent to which their lives are
controlled by accidental happenings.
b. There really is no such thing as "luek .

ould always be willing to ldml: mistak
mistakes.

19. a.
b. It is usually best to cover up one'

20. a. It is hard to know whether or not a person really 1il you.
b. How many friends you have depends upon how nice a person you
are.
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21, a. 1In the long run the bad things that happen to us are balanced

by the good one

b. Most misfortunes are the result of lack of ability, ignorance,
laziness, or all three.

22, a. Wicth enough effort we can wipe out political corruption.
b, It is diificult for people to have much control over the thiags
politicians do in oiffice.

23. a. Some times I can't understand how teachers arrive at the grades

they give.
b. There is a direct connection between how hard I study and zhe

grades I get.

24. a. A good leader expects people to decide for themselves what

they should do.
b. A good leader makes it clear to everybody what their jobs are.

25. a. Many times I feel that I have little influence over the things

that happen to me.
b. It is impossible for me to believe that chance or luck plays

an important role in my life.

26. a. People are lonely because they don't try to be friendly.
b. There's not much use in trying too hard to please people, if
they like you, they like you.

27. a. There is too much emphasis on athletics in high school.
b. Team sports are an excellent way to build character.

28. a. What happens to me is my own doing.
b. Scmetimes I feel that I don't have enough control over the

direction my life is taking.

29. a. Most of the time I can't underscand why politicians behave the
way they-do.
b. In the long run the people are ble for bad g

on a natiocnal as well as on a local level.
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APPENDIX G

OVERVIEW OF RYAN'S MAIN EXPERIMENT BASED ON MOCK'S
INFORMATION STRUCTURE EXPERIMENT

Overview

The main experiment in Ryan's dissertation (1983) was a
continuation of the line of research begun by Mock (1969) which used a
computer gaming methodology. This methodology provides the researcher
with the opportunity to simulate the desired business decision context
while utilizing a mode of information communication commonly used in
business today. Possibly the biggest advantage of this methodology is the
rapid feedback of results once a decision is entered into the system. This
feature makes research using a continuous context over many decision
periods feasible, even when faced with significant time constraints.

The subjects in Ryan's experiment received a case problem a
number of days prior to their participation in the experiment. They were
required to have a reasonably good understanding of the case before
starting the experiment. They entered their decisions using computer
terminals in the Keck Management Center on the University of Southern
California Campus while being supervised by a researcher to ensure that
the subjects were working alone. The business problem which subjects
faced utilized a production planning and marketing decision context over
seven periods. Depending on the experimental treatment, subjects made

predictions on certain economic variables and indicated their action
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choices as to material and labor inputs, production quantities, and the
amount of advertising.

The variation that made Ryan's experiment different from its
predecessors was the incorporation of a meaningful framework for the
prediction process and a means of measuring the impact of different
information systems on the prediction phase of the decision process

versus the action choice phase.

Research Methodology

Mock's (1969) decision model is the basis for determining outcomes
from the action choices of the subjects.The model used a Cobb-Douglass
type production function wherein labor and material inputs can be
exchanged for each other. The relationship between the two inputs is
constrained by the requirement that the product of the two input factors
must equal 1.0. Thus, if prices of one of these factors increased relative
to the other, the input mix can be changed so as to minimize the total
cost of the two. Subjects must set the input factor for materials as one
of three action choices that must be made. The computer then
determines the labor input factor.

A detailed discussion of this decision model appears in Chapter 5
of Ryan's dissertation (1983), together with a description of his
experiment and findings. To assist the reader of this dissertation I have
included, with Ryan's permission, Chapter 5 and 6 of his dissertation.
Therefore, the remaining pages of this Appendix G includes Chapter 5
and 6 of William Ryan's Ph.D. idssertation at the University of Southern

California published in December 1983. The following pages are numbered
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as they were in the actual disseration, as follows:

o Chapter 5,
The Main Experiment,
Pages 131 through 220.
o Chapter 6,

Summary and Conclusions,
Pages 221 through 248.
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APPENDIX H
STUDENT PACKET

This Appendix H includes some of the materials that were included
in the packet distributed to each of the subjects who participated in
Ryan's experiment. The packet was given out during the class meeting
following the actual experiment, and the students were given several
weeks to complete the tests and return the packet. Sixty-six packets
were returned, but only fifty-seven subjects' (who completed Rowe's DSI
test) were used in my decision style analysis. The following materials are
included in this appendix:

o Covering letter to student

o Personal Values and Ethics questionnaire
o Student Information Sheet

The following tests were included in Appendix B and Appendix F and are
not repeated here*

o Rowe's Decision Style Inventory (Appendix B)

o Purdue-Rutgers Prior Experience Inventory (Appendix F)

o Rotter Internal/External Locus of Control Scale
(Appendix F)

Not included in this appendix are the copyrighted tests distributed to the

students:
o Myers-Briggs Type Indicator (Form G) available from
Consulting Psychologists Press, Inc.,, 577 College Ave., Palo
Alto, California 94306.

o Decision Style Test by Michael J. Driver, University of
Southern California.
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21500 Deerpath Lane
Malibu, CA 90265
March 24, 1983

Dear Fellow USC Student:

1 am a doctoral student and my dissertation research is on the relationship between
the decision styles of accountants and their use of accounting information. This
letter is an invitation to participate in my research for which you will receive:

® A report on how you like to look at things and how you go about deciding
things; and

©510 (ten dollars) for your assistance in completing a battery of decision
style tests.

In the attached package you will find the following instruments:

1. Decision Style Exercise by Prof. Michael J. Driver and its scoring sheet.
2, Decision Style Inventory by Prof. Alan J. Rowe.

T 1 Prior E: i Inventory and Scantron Sheet Form 882N.
4, 1-E Scale and Scantron Sheet Form 882.

5. Myers-Briggs Type Indicator and its scoring sheet.

6. Personal Values and Ethics Questionnaire.

7. Student Information Sheet.

It is important that you complete-all seven instruments correctly, so, if you have
any questions please feel free to call me day or night:

Day telephone: (213) 970-8383
Nights and Weekends: (213) 456-6203

Carefully read the instructions and proceed with each instrument as requested.

1f for any reason you cannot complete all seven instruments, the most important

ones are #1, #2, #5 and #7. The other ones are also important and are used to cor-
roborate the results of the four nost important instruments. In order for me to
prepare the promised report it is necessary for you to complete all seven inatruments.

Thank you in advance for your willingness to participate in this importanc research.
I sincerely believe that you will find the promised personal report on your own
decision style useful in your career planning.

Very Truly Yours,

CufedT bt
cu” ord J. Crdft
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PERSONAL VALUES AND ETHICS

1. What is an example of a personal value or ethical standard which
you consider to be important in your daily life?

2. How would you rank your own personal code of ethics relative to
that of your superiors?
—_Much higher —Higher __ About the same __ Less than

How you rank your own personal code of ethics relative to that of

. your peers?
—_Much higher __Higher __ About the same __ Less than .

How would you rank your own personal code of ethics relative to
that of your subordinates?
—__Much higher ___Bigher __About the same __ Less than

3. Do you believe that religious values influence ethical standards:
]

Have religious values influenced in any way your own personal code
of ethics? Ye! — No

4. Have you ever had any of the following experiences?
a, Left a company's employ because of a conflict of __Yes __No
ical consideration?
b. sociation because of __Yes __No
ion or difference of opinion?™
c©. Observed scmeone else leave a company or restrict __Yes __ No
his actions because of ethical consideration?

5. Are America's ethical standards:
Rising —Unchanging —Declining

6. Do you think bu-lneu ethics have any practical impact on business
pncdcn? — Mo
f yes, how?,

7. Do you agree with this statement:
*The businessman exi or only one purpose, to create and deliver
value satisfactions at a profit to himself,....If what is offered
can be sold at a profit...then it is legitimate....The cultural,
spiritual, -ochl, and moral consequences of his nc:icnl are none

of his concern."___ Yes No
Why?,

8. To you belleve ethical standards should be changings___ Yes ___ Ko
Why?,

9. Do you think ethical standards can be raised by:
a. Professionalization ___ Yes No
b. Legislation Yu — Mo
c. Political Lnd-rlhip No
d. Religious revival d¥o

10. Should the conduct of a multinational firm in international
dealings be guided by the same code of ethics as they are guided by
;}1' hin this country? s

y?.
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STQDENT IBPORNATION SHZET

ID No:

Hajor:
Year in school: e

Part-tise or
full-tise student:

Prior course work:
Indicate the grade received and the date.

Yor courses you have not taken, indica » and
for courses you are taking corrently, indicate curr.

-Grade -Dase__

Hath 118

BUAD 280
BUAD 310 _______ —
BUAD 311

If you have used the IBAGIFIT g
please indicate the course, gra

in any course
, and date.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



220

APPENDIX 1

ANALYSIS OF DECISION STYLES BASED ON DRIVER'S IST

In ‘(;rder to obtain some clue as to how the performance results for
Rowe's decision styles might compare with Driver's decision style model,
the analysis in Table I-1 was done to see if there is any obvious
crossmapping between Rowe's and Driver's Models. From this simple
comparison, it is clear that there is no clearcut crossmapping between
the two decision style models. The two Rowe styles which showed a
significant difference in performance from the rest of the population are
the analytical and conceptual styles. From the above crossmapping, all
that might be said regarding Rowe's analytic and conceptual styles
relative to Driver's styles is that:

1. Rowe's Analytic style maps about equally into Driver's
Integrative and Flexible styles; and

2. Rowe's Conceptual style maps about equally into
Driver's Hierarchic and Decisive style.

Results of the Analysis of Driver's Style

There were 57 subjects out of the overall sample of 58 who
completed Driver's decision style instrument. The actual 57 cases are
presented in Table I-2, and some of the key attributes of each style are
summarized in Table I-3. This exhibit is followed by the listings of the
individual subjects in each of the five style groups presented in Table I-4
through 1-8.

Each of Driver's five decision styles was analyzed using the
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Table I-1
CROSS-MAPPING BETWEEN ROWE'S AND DRIVER'S DECISION STYLES

Primary Driver's
Driver's Style Backup Style
Style JotalHI F D C Total |[H I F D C Total

Analytic 1240 4 5 2 1 12 |4 1 0 3 4 12

Behavioral 1§61 5 5 2 3 16 |6 2 1 4 2 15

Conceptual 155 2 1 6 1 15 |4 0 1 5 3 13

Directive 131 5 3 1 3 13 ]2 2 2 6 1 13

l6 14 11 8 36 |16 5 4 18 10 353

oN
~

Total 26

Legend: Driver's Style

H Hierarchic
1 Integrative
Flexible

Decisive

0O O m

Complex

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



222

Table 1-2

Raw Data for 57 Subjects Who Completed Driver's DSI

D INC  DERR  PTS ML IN  DE DDS RDS
106.00 96.00 49.30 149,00  25.40 42,80 37.30 2,00 1.00
107.00 171.00 16.20 149.00 61.70 18.70 36.50 1.00 3.00
108.00 179.00 5.66 202.00 22.55 16.00 23.82 3.00 2.00
113.00 103.00 60.07 143,00 27.15 38.00 34.95 2,00 2.00
115.00 110.00 75.73 152.00 24.70 35.80 40.00 2.00 2.00
117.00 87.00 101.62 88.00 50.50 41,55  26.00 5.00 2.00
121.00 150.00 24,97 169.00  22.60 19,20  46.07 4,00 4.00
123.00 163.00 34.42 203,00 20.60 10.70  33.00 3.00 2.00
124.00 65.00 110.72 157.00 32.50 25,05 40.82 1,00 4.00
127.00 106.00 69.80 119.00 26.40 7.75 48.62 4,00 2.00
128.00 93.00 69.41 92.00 27.60 18.60  54.60 4,00 0.00
129.00 103.00 9.16 112,00 37.40 38.15 34.80 5.00 3.00
130.00 122.00 54,23 184,00 11.50 11.50  49.00 4.00 3.00
131.00 159.00  41.59 116.00 17.50 38.60 51.30 2,00 4.00
132.00 131.00 12.19 174,00 21.60 11.70  48.90 4,00 3.00
133.00 183.00 2.39 190.00  25.00 15.60  46.47 4,00 3.00
135.00 101.00 75.95 180.00 13.00 35.35 37.20 2.00 2.00
138.00 154.00 29.15 181,00  21.40 24,00 54.90 4,00 3.00
139.00 173.00 12.20 184,00 43.90 39.00 5.62 3.00 1.00
141.00 156.00 11.49 115.00 71.80 98.00 6.40 2,00 3.00
143.00 173.00 8.47 184.00 37.00 39.40 24.60 5.00 4.00
201.00 182.00 5.76 198.00 4.85 24,70 33.48 3,00 2.00
204.00 178.00 11.04 178.00 16.30 13.00 33.60 3,00 1.00
205.00 172.00 17.00 167.00 13.50 40.80 41.90 2,00 4.00
209.00 150.00 16.09 113,00 30.80 28.20 27.00 3,00 2.00
214.00 111.00 30.86 118.00 93.00 39.90 32.60 5.00 4.00
216.00 154,00 15.68 135.00 11.70 18.80  33.17 3.00 4.00
217.00 115,00 56.26 175.00 22.00 28.60  36.50 4,00 1.00
219.00 94,00 87.12 129.00 7.80 10.20 64.00 4,00 2.00
222.00 63.00 116.41 171.00 62.00 14,60 41.13 1.00 3.00
223.00 137.00 90.60 90.00 20.85 21.00 19.38 3.00 3.00
227.00 120.00 65.16 149.00 14.10 31.20 41.60 2,00 1.00
230.00 127.00 58.59 128.00 24.80 31.00 48.07 2,00 4.00
231.00 73.00 33.71 111.00 10.15 59.00 40.40 2,00 4.00
232.00 145,00 28.49 134,00 30.80 49.40  33.27 2,00 2.00
236.00 152.00 30.55 140,00 42.00 17.50  36.83 3,00 3.00
240.00 129.00 32.61 116.00 6.80 32,00 50.40 2,00 2.00
243.00 106.00 56.75 142,00 18.55 32,50 22.98 1.00 1l.00
304.00 153.00 20.22 161.00 42,00 18.00 36.67 3,00 3.00
306.00 130.00 44.20 174.00 34,60 130,00 35.00 1,00 1.00
308.00 106.00 85.30 115.00 40.60 39.00 35.12 2,00 2.00
310.00 48.00 90.50 150.00 55.10 65.30 19.90 1,00 1.00
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Table 1-2 (continued)
I INC DERR PTS HI IN DE DDS RDS

313.00 56.00 142.99 137.00 28.20 20,50  43.80 1.00 1.00
314.00 160.00 19.44 190.00  22.90 58.00  36.40 3.00 3.00
315.00  164.00 23.45 123.00 52.20 32,00 18.60 3.00 3.00
318.00 -102.00 294.81 162.00  46.40 38.65 15.00 1.00 1.00
319.00  120.00 68.40 190.00  60.00 36.60 17.80 2.00 2.00
321.00 173.00 22.27 132.00 36.00 32.80  40.40 5.00 2.00
326,00 154.00 36.55 150.00 28.00 12,00 26.70 1.00 1.00
333,00 170.00 18.86 185.00 25.50 21,20 31.10 2.00 2.00
331.00 134.00 38.44 92.00 18.00 13,30 56.30 3.00 3.00
335.00 132.00 50.20 186.00 5.10 48,10 32.27 4.00 4.00
336,00 124.00 48.33 175.00 91.00 35.00 77.00 4,00 4.00
337.00 175.00 11.26 192.00 25.00 27.60  46.00 3.00 3.00
340.00  147.00 41.15 129.00 9.50 22,70 35.93 3.00 4.00
341.00  136.00 48.64 173.00  29.40 20,10 26.83 3.00 4.00
343.00 159.00 21.48 138.00 27.70 33.45  39.60 2,00 1.00

Varisble Definition

1D Identification number

INC Average Income over last 6 periods

DERR Average Decision Error over last 6 periods
PTS Points achieved in class

HI Driver's Hierarchic raw score

N Driver's Integrative raw score

DE Driver's Decisive raw score

DDS Driver's Decision Style

RDS Rowe's Decision Style
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Table 1-3

Key Attributes of Subjects Categorized by Driver's Decision Style

Driver's Variable*
Style Cases __INC DERR PERR _PTS

DDS
Hierarchic 1 7 $127,857 $55,137 $7,689 155.9
Integrative 2 16 124,375 45,707 18,375 145.3

3

4

5

Flexible 14 137,643 49,157 9,986 160.3
Decisive 12 126,083 49,850 15,084 152.8
Caomplex 8 125,875 43,777 17,644 137.3
Total 57 $128,509 $48,303  $14,207 150.7
Variable Mean Std. Dev.
INC 128.51 46.55
DERR 48,31 45.94
PERR 14,21 13.58
ST 136.87 32.48
1T 73.68 18.83
PTS 150.72 31.62
RD 72.75 11.32
RA 89.52 13.48
RC 76.96 13.21
RB 60.29 11.77
*Variable Definition
INC Average Income over last six periods
DERR Average Decision Error over last six periods
PERR Average Prediction Error over last six periods
PTS : Points achieved in class
ST Starting time
TT Total time

RD  Rowe's Directive scale raw score
RA Rowe's Analytic scale raw score
RC Rowe's Conceptual scale raw score
RB  Rowe's Behavioral scale raw score
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Table I-4
Driver's Hierarchic Style
(7 cases)

D INC  DERR PTS H IN E  RDS
107.00 171.00  16.20 149,00 61.70 18,70 36.50 3.0
124.00 65.00 110.72 157.00 32.50 25.05 4.82 4.0
222,00 63.00 116.41 171.00  62.00 14.60 41.13 3.0
236.00 152,00 30.55 140.00  42.00 17.50 36.83 3.0
304.00 153.00 20.22 161.00 42,00 18.00 36.67 3.0
315.00  164.00 23.45 123,00 52,20 32.00 18.60 3.0
319.00 120.00 68.40 190.00  60.00 36.60 17.80 2.0

Variable Mean Std. Dev.
INC 126.86 45,82
DERR 55136.86 43521.25
PERR 7689.14 3738.75
ST 135.43 30.51
TT 78.00 19,35
PTS 155.86 21.61
RD 71.14 9.72
RA 83.29 9.34
RC 86.00 11.46
RB 59.57 5.80

*Variable Definition

INC Average Income over last six periods

DERR Average Decision Error over last six periods

PERR Average Prediction Error over last six periods

PTS Points achieved in class

ST Starting time

TT Total time

RD Rowe's Directive

RA Rowe's Analytic

RC Rowe's Conceptual

RB Rowe's Behavioral
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Table 1-5
Driver's Integrative Style
(16 cases)

DD NG DERR PTS  HI N  E RDS
106.00 96.00  49.30 149.00 25.40 42,80 37.30 1.0
113.00 103.00 60.07 143.00 27.15 38.00 34.95 2.0
115.00 110.00 75.73  152.00 24.70 35.80 40,00 2.0
131,00 159.00 41.59 116.00 17.50 38.60 51.30 4.0
135.00 101.00 75.95 180.00 13.00 35.35 37.20 2.0
141,00  156.00 11.49 115.00  71.80 98.00 6.40 3.0
205.00 172.00 17.00 167.00  13.50 40.80 41,90 4.0
227.00 120.00 65.16 149.00 14.10 31.20 41.60 1.0
230.00 127.00 58.59 128.00 24.80 31.00 48.07 4.0
231.00 73.00 33.71 111.00 10.15 59.00 40.40 4.0
232,00 145.00 28.49  134.00 30.80 49.40 33,27 2.0
240.00 129,00 32.61 116.00 6.80 32.00 50.40 2.0
310.00 48.00  90.50 150.00 55.10 65.30 19.90 1.0
314,00 160.00 19.44  190.00 22.90 58.00 36.40 3.0
335,00 132.00 50.20 186.00 5.10 48.15 32,27 4.0
343.00 159.00 21.48 138.00 27.70 33.45 39.60 1.0

Variable Mean Std. Dev.
INC 124,36 34.60
DERR 45.71 23.81
PERR 18.38 17.16
ST 140.25 39.59
TT 76.86 18.86
PTS 145.25 25.46
RD 76.31 10.77
RA 89.31 12,72
RC 73.56 11.70
RB 60.19 12.69

*Variable Definition

INC Average Income over last six periods

DERR Average Decision Error over last six periods
PERR Average Prediction Error over last six periods
PTS Points achieved in class

ST Starting time

1T Total time

RD Rowe's Directive

RA Rowe's Analytic

RC Rowe's Conceptual

RB Rowe's Behavioral

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table 1-6
Driver's Flexible Style
14 cases
D INC  DERR PIS  HI N E RDS
108.00  179.00 5.66 202.00 22,55 16,00 2382 2.00
123,00 163.00 34.42 203.00 20.60 10,70 33.00 2.00
139.00 173.00 12.20 184.00  43.90 39.00 5.62  1.00
201.00  182.00 5.76 198.00 4.85 264,70 33.48 2,00
204,00 178.00 1104 178.00  16.30 13,00 36.60 1.00
209.00 150.00 16.09 113.00  30.80 28,20 27.00 2.00
216.00 154.00 15.68 135,00  11.70 18,80 33.17 4.00
223.00 137.00 90.60 90.00 20.85 21,00 19.38 3.00
243,00 106.00 56.75 142.00 18,55 32.50 22,98 1.00
318,00 -102.00 294.81 162.00  46.40 38,65 15.00 100
326,00 154,00 36.55 150.00 28.00 12,00 26,70 100
333,00 170.00 18.86 185.00 25.50 21,20 3L10 200
340.00 147,00 4115 129.00 9.50 22,70 35.93 4,00
341.00 136.00 48B.64 173.00 29.40 20,10 26.83 4,00
Variable Mean Std. Dev.
INC 137.64 72.03
DERR 49.16 74.57
PERR 9.99 6.34
ST 145.64 30.37
TT 66.14 19.34
PTS 160.29 34.94
RD 71.07 10.90
RA 93.79 16.31
RC 73.00 11.39
RB 62.14 13.82
*Variable Definition
INC Average Income over last six periods
DERR Average Decision Error over last six periods
PERR Average Prediction Error over last six periods
PTS Points achieved in class
ST Starting time
T7 Total time
. RD Rowe's Directive
RA Rowe's Analytic
RC Rowe's Conceptual
R8 Rowe's Behavioral
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Table I-7
Driver's Decisive Style
(12 cases)
D INC DERR PTS HI IN DE RDS
121.00 150.00  24.97 169.00 22.60 19.20  46.07 X
127.00 106 ")  69.80 119.00 26.40 7.75 48.62 .

128.00 93.00 69.41 92,00 27.60 18.60  54.60
130,00 122,00 54.23 184.00 11.50 11.50  49.00
132.00 131.00 12.19 174,00 21.60 11,70 48.90
133,00 183.00 2.39 190.00 25.00 15.60  46.47
138.00  154.00 29.15 181.00 21.40 24.00 54.90
217.00  115.00 56.26 175.00 22.00 28.60 36.50
219.00 94.00 87.12 129.00 7.80 10.20  64.00
313.00 56.00 142.99 137.00 28.20 20.50  43.80
331.00 134.00 38.44 92.00 18.00 13.30  56.30
337.00 175.00 11.26 192.00 25.00 27.60  46.00

MM M O 0
[ =N =l NNl elel-]
DQDDDDDDDDQ%

Variable Mean Std. Dev.
INC 126.08 36.49
DERR 49.85 39.60
PERR 15.08 15.14
ST 123.08 31.36
T 74.58 19.82
PTS 152.83 37.23
RD 67.55 12.40
RA 91.36 12.36
RC 83.09 17.10
RB 57.91 13.26

*Variable Definition

INC . Average Income over last six periods

DERR Average Decision Error over last six periods

PERR Average Prediction Error over last six periods

PTS Points achieved in class

ST Starting time

TT Total time

RD Rowe's Directive

RA Rowe's Analytic

RC Rowe's Conceptual

RB Rowe's Behavioral
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Table 1-8
Driver's Complex Style
(8 cases)

D INC  DERR  PTS RD  RA _RC RDS
117.00 87.00 101.62 88.00  74.00 82,00 78.00 2.00
129.00  103.00 9.16 112.00 68.00 98.00 90.00 3.00
143.00 173.00 8.47 184.00 88.00 91.00 58.00 4.00
214.00 111.00  30.86 118.00 93.00 69.00 65.00 4.00
306.00 130.00 44,20 174,00  64.00 111.00 69.00 1.00
308.00 106.00 85.30 115.00  71.00 77.00 82.00 2.00
321,00 173.00 22.27 132.00 68.00 82.00 76.00 2.00
336.00 124.00 48,33 175.00  91.00 73.00 77.00 4.00

Variable Mean Std. Dev.

INC 125.86 31.88

DERR 43.77 34.15

PERR 17.04 16.29

ST 136.75 22.82

T 75.38 16.79

PTS 137.25 35.69

RD 71.07 11.64

RA 93.79 13.95

RC 73.00 10.07

RB 62.14 9.57

*Variable Definition

INC Average Income over last six periods

DERR Average Decision Error over last six periods
PERR Average Prediction Error over last six periods
PTS Points achieved in class

ST Starting time

1T Total time

RD Rowe's Directive

RA Rowe's Analytic

RC Rowe's Conceptual

RB Rowe's Behavioral
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Decision Error Feedback Model that was used to analyze Rowe's decision
styles. The results of this analysis based on the same two-way ANQOVA is
presented in Table 1-9. The same styles were also analyzed using the
prediction error feedback model and the results are summarized in Table
1-10. As can be seen in Table 1-10, there are decision or prediction error

treatment effects, but clearly there is no evidence of any style effects

for any one of the five styles.

In an attempt to uncover some possible style effects, the data was
rerun using the larger data base of S8 subjects including all the potential
outliers, The results of this additional analysis is presented in Table I-11.
Here again it is clear that there were absolutely no style effects. The
decision error feedback treatment effects were more significant with the
larger sample of 58 subjects, but the significance of the style effects
decreased with the larger sample. Even when pairs of individual styles
like the Decisive and Flexible styles were compared as shown in Table
1-12, no decision style effect was observed.

There are several possible explanations for this lack of any
decision style treatment effects based upon the use of Driver's IST
exercise as it was administered in this experiment:

1) According to Dr. Driver the IST Exercise was not
administered properly. The subjects should have been
restricted to completing the exercise in the classroom and
within the alloted period of time. As a result of my
permitting the subjects to take the IST exercise home and
to complete it without the time pressure of the classroom,

spurious results may have been obtained causing the
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Table 1-9
ANALYSIS OF DRIVER'S DECISION STYLES USING DECISION ERROR FEEDBACK MODEL
DECISION HIERARCHIC  INTEGRATIVE FLEXIBLE DECISIVE  COMPLEX
ERROR ANOVA STYLE STYLE STYLE STYLE STYLE TOTAL **
CRITERIA MODEL* (N=7) (N=16) (N=14) (N=12) (N=8) (N=57)
INC X .884 .589 911 997 660 —
DEC .089 .082 .092 .092 .081 .085
DERR X 917 957 354 .821 366 —
DEC .055 .052 .042 .053 .037 046
AYDR6 X .978 .931 333 .827 396 —
DEC .054 053 .043 .053 .039 .047
APRD6 X .626 743 2417 .390 .968 —
DEC 354 .380 .363 445 406 .388
AEGDR 6 X .515 .568 .655 .809 484 —_—
DEC .053 043 .036 034 031 .035
ACDR6 X 537 475 432 728 .883 —
DEC .163 .119 044 145 133 131
AOR6 X 725 .626 .822 .890 673 —--
DEC 072 074 077 .084 072 075

* Using Class Grade Points and Starting Time as co-variates.

**  One-way ANOVA to demonstrate Decision treatment effect (when style is ignored).
Variable Definition
X Decision Style Treatment: X=1 for style being tested and X=0 for rest of

subjects in N=57 sample of subjects who took Driver's IST test.
DEC Decision Error Feedback Treatment.

1§74
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Table I-10

ANALYSIS OF DRIVER'S DECISION STYLES USING PREDICTION ERROR FEEDBACK MODEL

PREDICTION ANOVA

ERROR MODEL STYLE STYLE STYLE
CRITERIA VARIABLES* (ODsS=1) (ODS=2) (DDs=3)
PERR X .220 .223 342

PRED .075 .068 .062
AYPR6 X .223 .286 534
PRED .053 .050 .048
APPR6 X 134 .202 979
PRED 378 346 361
AEGQPR6 X .068 .254 .831
PRED 127 119 .23
ACPR6 X 792 462 .232
PRED .080 076 .061

HIERARCHIC INTEGRATIVE FLEXIBLE DECISIVES COMPLEX
STYLE

Using Class Grade Point and Starting Time as co-variates.

(DDS=4)

.748
.077

.783
.056

.587
.345

.938
126

549
.084

STYLE
(DDS=5)

J17
065

.843
.048

672
.338

.561
.110

967
076

TOTAL**
(N=57)

.069
.050

351

119

.073

One-way ANOVA to demonstrate Prediction treatment effect (when style is

*%

ignored).
Variable
X

Decision style treatment-
subjects in N=57 subjects who took Driver's IST test.
PRED Prediction Error Feedback Treatment.

X=1 for style being tested and X=0 for rest of

1414
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Table 1-11

COMPARISON OF ANALYSIS OF DRIVER'S DECISION STYLE DATA USING LARGER SAMPLE
OF 58 SUBJECTS VERSUS SMALLER SAMPLE OF 57 SUBJECTS

DECISION
ERROR Hierarchic  Integrative Flexible Decisive Complex Total
CRITERIA N DEC X DEC _X DEC X DEC X DEC _X DEC
58 .030 .887 .034 .B52 .027 .464 .03 749 .023 .362 .028
AYDR6
51 .054 .978 .053 931 .043 .333 .05 .827 .039 .396 .047
58 .043 .617 .048 .705 .051 .975 .056 .814 .045 .621 .047
AOR6

51 .072 .725 .074 .626 .077 .822 .084 .890 .072 .673 075

€€T
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Table 1-12

Comparisan of Driver's Decisive and Flexible Styles

Decision Error Decision Error
Feedback (DEC) Feedback (DEC)
{Omitting an outlier)

Style(X) No  Yes No. Style(X) No Yes  No.
Flexible 6 8 14 Flexible 5 8 13
Decisive 4 8 12 Decisive 4 8 12
No. 10 16 26 No. 9% 16 25
DEC _X DEC _X
INC .096 .818 .048 226
DERR .091 374 .161 661
PERR J757 450 .650 391
AYDR6  .099 359 .202 730
APDR6  .523 367 327 816
AEQDR6 .055 665 .075 .269
ACDR6  .247 946 444 735
AOR6 .102 672 .250 .090

*Note*An outlier was omitted to enhance treatment effects; however, as
can be seen, they still were not significant.
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Decisive styles to be improperly measured.

2) The subjects in this exercise showed practically no learning
patterns. (See page 216 of Appendix G.) The subjects were
required to attain a level of proficiency before starting the
experiment by preparing graphs and projected income
statements. As a result, a significant number of subjects
may not have felt the need to pay much attention to the
feedback data and simply made their decisions without
much enalysis or reflection. This unpressured approach
taken by a significant number of subjects may have given

supurious correlations between decision style and results.

3. Another possible explanation is that stress may have been a
confounding variable in this experiment. Under stress,
subjec:ts tend to rely on past patterns of performance
rather than work out new solutions. Accordingly, some
subjects may have totally ignored some of the new
feedback data presented to them. Also, under stress they
may have shifted during the exercise from their primary
decision style into an alternative backup style thereby
confounding the results, Performance data which 1
attempted to correlate with the primary style for certain
subjects might more correctly be associated with the

subjects' back-up style.
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Not withstanding these possible explanations for the absence in
this experiment of any decision style treatment effects, it also might be
somewhat the same problem which earlier researchers encountered in
attempting to uncover treatment effects based upon Driver's IST
Exercise (Savich, 1977). The IST may indeed measure certain significant
attributes of decision style, but at the same time these are not the
attributes that distinguish good performers from average performers in a
complex (time-pressured) simulation exercise like the one used in this

experiment.
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APPENDIX J
RAW DATA USED IN THIS EXPERIMENT

This appendix includes the raw data and some of the tabulations
used in this experiment. Also, included are some of the computer
printouts of the raw data and the statistical data generated by the SPSS
programs which I used. An SPSS program listing is also included.

The following is a listing of the exhibits in this appendix:

1. Decision style test results for 66-subject sample for Rowe's DSI
test, Driver's IST test, and Witkin's EF T test.

Decision style test results for 66-subject sample for Rotter's IE
test, GIAL test, and Myers-Briggs test.

2

3. Rowe's DSI raw test scores, Z-scores derived from raw data
and Rowe's decision style.

Driver's IST raw test scores, Driver's primary and back-up
styles, and alternative Driver style based upon Z-scores (DNS).

&

5. Driver's IST raw test scores, Z-scores computed from raw
scores, and alternative Driver style based upon Z-scores (DNS).

6. Comparison of Driver's and Rowe's decision styles,

7. Raw data from management simulation exercise (INC, DERR,
PERR, ST, TT, PTS, AYDR6, APDRé6, AEQDR6, ACDRS,
AORS6).

8. Rowe's analytic style broken down in terms of feedback/ style
(2X2) model.

Rowe's behavioral style broken down in terms of feedback/style
(2X2) model.

0

10. Rowe's conceptual style broken down in terms of
feedback/style (2X2) model.

11. Rowe's directive style broken down in terms of feedback/style
(2X2) model.

12. Rowe's data broken down by Ryan's 2X2 model.

13. Analytic subjects: raw data and attributes of style.
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14, Behavioral subjects: raw data and attributes of style.
15, Conceptual subjects: raw data and attributes of style.

16. Attributes of analytic subjects broken down in terms of Ryan's
two treatments.

17. Attributes of behavioral subjects broken down in terms of
Ryan's two treatments,
18. Attributes of conceptual subjects broken down in terms of

Ryan's two treatments.
19. Attributes of Rowe's 57-subject sample.

20. Raw data for 58-subject sample (WFT, RDS plus relative data
AYDR 6 through AOR6).

21. Rowe's N=57 subject sample broken down by Simple Reports

versus Complex Reports,

=

22, T-Tests of N=30 Directives and Behaviorals versus Rest of N=57
Sample.

23, Attributes of 55 subjects who score >17 on Rotter IE Test in
terms of decision style model.

24, Attributes of 41 subjects who score >22 on Witkin EFT Test in
terms of decision style model.

25. Attributes of 41 subjects who score >23 on Witkin EFT Test in
terms of decision style model.

26. Driver's integrative style broken down in terms of
feedback/decision style (2X2) model.

27, Driver's flexible style broken down in terms of
feedback/decision style (2X2) model.

28. Driver's decisive style broken down in terms of
feedback/decision style (2X2) model.

29. Driver's complex style broken down in terms of
feedback/decision style (2X2) model.

30. Pearson correlation coefficients (INC, DERR through RB).
31. Pearson correlation coefficients (INC, DERR through WFT).

32. Pearson correlation coefficients (INC, DERR through AORS).
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33. SPSS program listing (lines 10 through 600).
34, SPSS program listing (lines 610 through 1220).
35, SPSS program listing (lines 1230 through 1830).
36. SPSS program listing (lines 1840 through 2300).

37. Raw data for 58-subject sample (INC plus relative data
AYDR 6 through AORG6.

38. Driver's Hierarchic style broken down in terms of feedback/
decision style (2X2) model.
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Rowe's
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DECISION FEEDBACK TREATHBNT
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DECvO DEce 4 ToraL
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INC: 1310 INex 1359 1 Ines 1337
AYPRL: 0.95 AYORG > 0.79 AYDRG0ke
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DECISION FEEDBACK TREATMENT

DEL T O DEC = 4 TorAL
SN el YNk )
INC =113.7 wWC 1373 INC * 1179
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O | poee =wo.? Dest =375 DER =414
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Rawa's Decision Style in the Ns58 Sample Broken Down by
Rvan's 2X2 Modal Decision &rror F sedback versus Prediction c:ror Feedback)

%o Cecision Errcr Feedback, and with Decislon Errar Feedback, but
No Prediction rrar £ eacback Errar Feedback
Zare.
Nes
D NG D NS n o Nc
Ts T3 INC=lY 17 DT INCale2 | T27 729 IO INC=l35.0)
e 1T Sa5496 Ba 183 51703 s 170 122 S=15.53
304 130 a2l
30 = 153133
2 u7
3134
aenavigral Diractive ehavioral
s> Nas N=d
NG D INC D _Ne D e
T INCain2 03 179 Tis T INC=106 Ti3 IS INCalds.l
520 01 182 131 9 SaL4.3 127 106 Sa2.57
09 150 20 2Bz 1
1 18 231 B3 10
308 106 :
No Decislon Errar Fesdback, but with Decision Error Faedback, and
‘with Prediction Error Ssedback With Prediction Error Feecback
Conceptual Anaivtic ZSorceotual
e TNaF TNee
D _INC oINS D _INC L NG
T TID INC=23.0 222 T 63 INCal29 | T39 TI73  INCalis T8 "I3& INCalss.
M3 56 Sell.i0 34 163 Sa57.2 237 106 Sa35.36 181 156 S=l0.
u3 .02 35 1ss 3 159 26 152
. 33717
Cirective
Na3
D INC D INC b N D INC
Til TI50 incalZe.s | TIX TI03 INCwlias | TA3 TI73 INCald2a Ts TIO Cails
24 1l Se23.76 U5 110 5a30.92 35 132 sal7 %0 129 Se19.8
26 15 ur @7 36 124
A9 9% B0 w7
a1 ulo16
211713
Variales  Cefinition
) Numger of subjects in cell
INC Avarage ircome over last six periods
0 Identification rumcer
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Analytic Style (12 cases)

(o] DERR
1. 49.3
2 2.2
5.
5
7
8.
9.
10.
il
12. 159.0
Attributes of Analvtic Stvle
Mean Std.Dev. Var.
102.75 76.7 INC
3.4 8.6 DERR
11.1 7.0 PERR
153.9 30.3 ST
66.6 18.8 T
157.3 16.6 PTS
146 1.55 AYDRé6 0.99 0.93
0.88 0.51 AYPR 6 0.95 0.79
132 113 APDR 6 10! 0.68
101 0.46 APPR 6 0.99 0.54
1.25 L1 AEQDR6  0.99 0.70
0.98 0.38 AEQPR6  0.98 3.50
126 0.83 ACDR6 1.01 0.92
0.82 9.74 ACPR§ 0.94 .98
1.46 lis AQR6 0.7 0.88
69.7 5.9 RO 2.8 1.2
107.9 4.7 RA 69.7 134
70.3 5.9 RC 76.4 13.8
52.5 7.2 RB 80.6 12,0
13.8 4.7 IE 1z.9 4.4
52.6 6.5 claL 35.6 9.1
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BEHAVIORAL STYLE (17 cases)

INC DERR PTS RD RA RC
L 179.0 5.6 202.0 68.0 93.0 65.0
2. 103.0 €0.1 143.0 76.0 36.0 57.0
3 110.0 75.7 152,08 65.0 86.0 8.
4 27.¢ 0L, 38.0 4.0 32,9

7 101.0 76.0 180.0 62.0 94.0 7.0
8. 1323 5.8 198.0 72.0 93.6 66,0
9. 150.0 16,1 113.0 58.0 100.0 53.0
10, 94.0 87.1 129.0 84,0 65.0 68.0
1. 145.0 28.5 134.0 67.0 94.0 57.0
12, 129.0 32, 116.0 88.0 69.0 64,0
13, 18,1 158.0 190.0 78.0 98.0 440
14, 106.0 85.3 115.0 71.0 77.0 82.0
15, 120.0 68.4 190.0 76.0 86.0 70.0
16. 173 22.3 1320 68.0 82.0 76.0
17. 170.0 18.7 185.0 651 7.0 87.0
Attributes of Behavioral Style . Attributes of N = 57 Sampie
Mean td.Dev, Var. Mean Std.Dav.
125.65 42,4 INC 122.2 48.6
55.7 40.6 DERR 49.9 48.1
113 75.8 PERR 13.3 124
130.1 314 ST 137.8 3.9
74.6 17.0 T 737 13.2
152,3 317 PTS 152.4 31.0
110 0.75 AYDR6 0.99 0.93
0.78 0.49 AYPR6 0.95 0.79
1.06 0.60 APDR6 101 0.68
.99 0.48 APPR 6 0.99 0.54
1.09 0.60 AEGDR6 0.99 0.70
0.93 0.41 ACQPR6 0.98 .50
132 L2l ACDR6 .01 0.93
0.64 0.70 ACPR6 0.94 0.98
0.99 0.67 AOR6 0.99 0.86
7.1 8.1 RD 72.8 1.2
85.3 10.3 RA 89.7 13.4
68.. 11.2 RC 76,4 138
75.2 6.7 RB 60.6 12.0
9.8 3.9 i€ 12.9 <4
57.8 1.5 GIAL 55.6 9.1
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Conceptual Styles (15 cases)

DERR PT3 RA RC
L 16.2 14 89.0
o 90.2
3 2.0 .
4 $3.0
5. 108.0
6. 108.0
7 83.0
8. 38.0
9. 97.0
10. 103.0
1. 8lL.0
12, 98.0
13. 82.0
. 14, 8.0
15, 175.0 92.0 103.0
Attributes of Concaptuel Style Attributes of N=57 Semple
ean Std.Dev. Var, Mean td.Dev.
143.9 30.8 INC 127, 48.6
323 32.0 DERR 49.9 48.1
14.5 13,7 PERR 13.3 12,4
1343 311 ST 137.8 319
73.0 20.4 T 3.7 18.8
150.9 36.5 PTS 152.4 3.0
0.65 0.60 AYDR6 0.99 0.93
1.04 0.96 AYPR6 Q.95 2.79
0.87 0.47 APDR 6 101 0.68
0.93 0.42 APPR6 0.99 0.54
0.73 0.50 AEQDR6  0.99 0.7
0.98 0.54 AEQPR6  0.98 0.50
0.59 0.59 ACDR6 pRuY 0.93
121 132 ACPR6 0.94 0.98
0.70 0.52 AOCR6 0.99 0.86
65.2 10.3 RD 72.8 11.2
86.8 9.9 RA 89.7 13.4
93.6 8.2 RC 76.4 i3.8
54.2 7.4 RB 60.6 12.0
15.1 4.0 1E 12.9 4.4
53.9 7.9 GIAL 55.6 9.1
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Breakout of Twelve Analytic Subjects by Decision Error
Feedback Treatment and by Prediction trror Feedback Ireatment

DEC

8.5
PERR=9.6 (5: 6 2)
PTS=151.8 (8=32,4)

N=25
INC=135.9 «
DERR=239.6 .
PERR=17.2 (S=16. 6)
PTS=150.6 (5=35.6)

N=7
INC=74.4 (5=89.5)
DERR =98.4 /5296.1)
PERR=14.0 (§=7.5)
PTS=160.7 (5=15.8)

N=5
INC2142.4 (5=28.2)
DERR=38.4 (5222.5)

PERR=7.0 (5=3.8)
PTS=152.6 (5=18.2)

N=27
INC=116.3 (5=62.4)

N=30
INC=137.0 (5229.2)

N=22
INC=134.0 {$=42.4)
DERR =42.2 {5=39.7)
PERR=17.5 (5=17.9)
PTS=149.5 (S=39.7)

0)
PTS=152.7 (5230.6)

N=6
INC=121.0 (5=45.5)
DERR 249,5 (§=26.8)
PERR =10.1 (S=7.1)
PTS=158.3 (5=13.8)

Na6
INC=184.5(S=100.4)
DERR-W 4 (§=107.2)
(5=7.3)

.3 (5220.3)

PTSnlS

N=28
INC=131.3 (§=42.6)

Variables

Definition

N=29
INC=123.3 (5=54.2)

Declaion Error Feedback Treatment

N=d3
INC=133.7

N=12
INC=102.7

N=45
INC=133.7

N=1i2
INC=102.7

255

PRED Padiction Error Feedback Treatment

0 Mo Feedback Reports for inis Treatment

1 Witk Feedback Reports for this Trestment

INC Mean aof Six-Pericd Average Income for Subjects in Cell
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Breakout of Seventeen Behavioral Subjects bv Decision Error Feedback
Teatment and By Preaiction Error Feedback Treatment

DEC
0 1
H N=16 : N=24
INC=113.7 \==:1 B/ INC=137.3 15=30.0" N=4d
CERI 0.3 5= CERR=38.5 {S=16.7)
PERR=11.4 (5: 6.)) PERR=16.0 (S=17. 2)
PTS=156.8 (5=20.8) PTS=149.7 (S=232.7)
0
N=ll
X INC=120.2 {5=43.8) l’NC-US 7 (S 28.8)
DERR=6Z.4 (S=47.1) DERI 3.4 (S 23.6)
SRR =10.0 (S=7.5) F’ERR 3.7(5=7.8)
PT5=2150.2 (5=39.3) PTS=156.2 .'S=]7.62
1
N=27 N=30
INC=116.3 INC=137.0
PRED
a 1
Nz19 N=21
INC=129.3 (S=38.6) INC=126.6 (5=61.8) N=40
DERR=42.2 {5230.6) DERR=52.1 (5=65.1)
PERR=17.6 (5=18.7) PERR=12,0 (529,5)
PTS=146,4 (S=30.3) PT5=2156.0 (5=25.9)
0
N=9 N=8
INC=135.4 (S=52.3) INC=114.6 (§227.2) N=17
X DERR 246.9 (5=50.0) DERR=65.5 (5=26.7) INC=125.6
PERR=12.0 {5=9.5) PERR:=11.0 (5=26.6)
PTS=162.1 (§240.5) PTS=141.3 (S=33.2)
1
N=28 Na29
INC=116.3 INC=137.0
Variables Definition
3%C Dacision rrar Feadback Treacmert
PRED Pediction Error Fuedbuck Treatment
0 No Fueaback Rsports for this Tr;nm‘ent .
With Feedback Reports for this Treatmen! .
;lN; Mean of Six-Patiod Average Income for Subjects in Cell
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Breakout of Fifteen Conceptual Subjects by Decision Error
Feedback Treatment and By Prediction Error Feedback Treatment

DEC
0 1
N=20
INC=110,5 {5265.2) INC=133.1 §=21.3)
DERR 266.5 (S266.5) DERR=44,7 (S=24.1) N=42
PERR=11.8 (5=7.0) PERR=14,0 (5=16.0)
PTS=153.0 (S=30.4) PTS=153.0 (5=28.8)
Q
N=5 N=10
X INC=142.2 (5=44.8) INC=144.7 (5=24,2)
DERR=39.1 {S=43.3) DERR=28.9 /5226.9)
PERR 6.4 (S=2.3) PERR=18.6 (5215.3) N=15
PTS=158.8 (S=25.U} PTS=147.0 (5=41.8) INC=142.9
1
N=27 N=30
PRED '
0 1
N=20 N=22
INC=127.1 (S=47.5) INC2115.0 (5=57.3)
DERR =49.0 (5=39.0) DERR=62,6 {S261.1)
PERR=15.0 (S216.4) PERR=10.8 (S=5.5) N=42
PTS=154.4 (S=31.6) PTS=151.7 (S=27.8)
0
N=8 N=7
INC=144.8 (S=426.1 INC=146.3 {3=37.5)
X DERR=30.4 (5=29.6) DERR=34.5 (5=36,9)
PERR=17.7 (S=17.1) PERR=7.7 (S=11.0) N=15
PTS5144.0 /5240.7) PTS=158.9 (5=32.3) INC=143.9
1
N=28 N=29
Variables Definition
DEC Decision Error Feedback Treatment
PRED Pediction Error Feedback Treatment
0 No Feedback Reports for this Treatment
1 With Feedback Reports for this Treatment
INC Mean of Six-Period Average income for Subjects in Cell
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VARLABLE CASES MEAN STD DEV
«1930 :5-! ?
DERR 49868.9298 4811841
PERR 1328347544 12405.6065
H 1377544 31,896
BTs 152, 4386 31.03a
o 7 1 11.282
RA 8 13. 02
KC 7 13,8057
K8 I 11.9829
n 2 158671
IN 3 15,9404
FL 1 2822107
OE 3 9 11,6725
E 1249091 a.364
GIAL 58.6250 9.120
D 72.8421 11.242
bg 35.5059 11.672
FT 1849750 e4dl
AYOR3 +0880 “217
AYDHKo <9906 <933
AEQDR3 «0526 +966:
AEQDR6 +9854 708,
k3 e1413 .082
AORD +9890 856
T 7 7347193 18.789
TS 152.4380 31.034
AYDR6 7 29906 0933,
AYPR6 «9527 e 794
APDHE 40065 679!
PR +9849 «5a2
AEQDRE <9858 . 7068
AEQPR6 49760 +8953
CDR6 «0086 9316
ACPRo *9484 *9769
AORO 890 «85063
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APPENDIX K

GLOSSARY _OF TERMS

ACDR6 Six-period average relative impact of decision error on standard
unit variable production cost. (Units: Decimal percent.)

ACPRé6 Six-period average relative impact of prediction error on
standard unit variable production cost. (Units: Decimal percent.)

AEQDR6 Six-period average relative impact of decision error on
total variable production cost per unit. (Units: Decimal percent.)

AEQPR 6 Six-period average relative impact of prediction error on total
variable production cost per unit. (Units: Decimal percent.)

AOR6  Six-period average ratio of Actual to Optimal income. (Units:
Decimal percent.)

APDR6 Six-period average relative impact of decision error on price.
(Units: Decimal percent.)

APPR6 Six-period average relative impact of prediction error on price.
(Units: Decimal percent.)

AYDRé6 Six-period average relative impact of decision error on
income. (Units: Decimal percent.)

AYPR6 Six-period average relative impact of prediction error on
income. (Units: Decimal percent.)

DBU Driver's backup style. (See DDS.)
DE Raw score for Decisive scale for Driver's IST test.

DEC Decision treatment: No decision error feedback versus decision
error feedback.

DERR  Six-period average decision error. (Units: $1,000.)

DbDS Driver's decision styles: l=Hierarchic; 2=Integrative; 3=Flexible;
4=Decisive; 5=Complex.

DS Decision style.

ECON  Economy treatment (three different economies were used by
Ryan).

FL Raw score for Flexible scale for Driver's IST test.

GIAL Raw score for the Perdue-Rutgers Prior Experience test.
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HI Raw score for Hierarchic scale for Driver's IST test.

D Identification number.

IE Raw score for Rotter Internal/External Locus of Control test.
IN Raw score for Integrative scale for Driver's IST test.

INC Six-period average income. (Units: $1,000.)

MBT Myers-Briggs Type Indicator test results.
PERR  Six-period average prediction error. (Units: $1,000.)

PRED  Prediction treatment* No prediction error feedback versus
prediction error feedback.

PTS Grade points achieved in Ryan's class.

RA Raw score on Rowe's analytic score.

RB Raw score on Rowe's behavioral score.

RC Raw score on Rowe's conceptual score.

RD Raw score on Rowe's directive score.

RDS Rowe's decision style* l=Analytic; 2=Behavioral; 3=Conceptual;
4=Directive.

ST Starting time for each subject. (Units: Start of experiment = 0;
Hour = 100)

T Total decision time for each subject.

WFT Raw score for Witkin Embedded Figures test.

X Decision style treatment: X=1 for selected decision style(s); X=2
for rest of sample.
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APPENDIX L
ANALYSIS OF OTHER DECISION STYLE TESTS

If time had permitted, ther:e were a number of other avenues of
research which we might have pu’rsued in greater depth using the other
decision style test results available in this study, and certainly several
of these tests should be pursued in any future study of a similar nature.
The Pearson Correlation Coefficients for a number of the key

relationships which were observed follows:

Decision Grade
Income Error Points
1E -0.16 0.13 0.05
(Significance) (0.13) (0.17) (0.36)
GIAL 0.05 -0.02 0.07
(Significance) (0.35) (0.43) (0.31)
WFT 0.33 -0.25 0.24
(Significance) (0.02) (0.06) (0.07)

From the above summary of Pearson Correlation Coefficients, we

can see the following relationships:

Witkin Embedded Figures Test (WFT)

o There appeared to be a very strong positive correlation
between the WFT score and INC (Six-period average income)
and PTS (Class Grade Points). The strong positive correlation
with INC is naturally associated with a strong negative
correlation with decision error (DERR).

o An alternative set of covariates (instead of starting time (ST)
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and grade points) was WFT and grade points. In a number of
ANOVA runs these covaiates were used often with a
significant improvement over similar runs using ST and PTS.
The one important drawback of using WFT as a covariate is
the reduction in sample size down to only the 41 subjects
who took the WFT test.

281

o WFT was a significant determinant in categorizing subjects
into the high-analytic and low-analytic groupings which were
used in testing the null hypotheses in Chapter 6 above. Again
the drawback was that there was the extremely small sample
size (because only 41 of the 57 subjects completed WFT).

o Several ANOVA runs using the two-way decision style model
used herein produced significant results. One such run is
summarized below:

Simple Reports Complex Report
Subjects whose N=6 N=6
WFT Score is INC= 179.2 INC=148.2
greater than DERR= 34.3 DERR= 36.8
22 AYDR6 = 0.69 AYDR6 = 0.76
Rest of the N=13 N=16
subjects INC= 83.5 INC= 130.7
DERR= 96.0 DERR= 39.4
AYDR6= 1.88 AYDR6= 0.78
Total Group N=19 N=22
INC= 101.6 INC= 135.4
DERR = 76.5 DERR= 38.7
AYDR 6= 1.50 AYDR6= 0.77
Clearly, the Witkin Embedded Figures test should be studied
further,

Rotter Internal/External Locus of Control (IE) Test

o There was a slight negative correlation (-0.16) between the
IE score and INC (average six-period income). This means
that the subjects who have an internal locus of control also
tended to do better in the exercise as opposed to those
subjects who have an external locus of control {persons who
believe that external factors influence or control them as
opposed to their feeling they are in charge).

o The Rotter I/E scores also were used to produce some
noteworthy levels of significance using the two-way ANOVA
decision style model used throughout this study. One such
analysis was a two-way ANOVA run using IE scores greater
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than "17" which produced the following breakout for those 55
subjects who took the IE test*

Simple Report Complex Report
Subjects whose N=4 N=4
IE Score is INC= 50.5 INC= 167.0
greater than DERR= 121.5 DERR= 13.6
17 AYDR6 = 2,36 AYDR6 = 0.29
Rest of the N=21 N=26
subjects INC= 136.8 INC= 132.3

DERR= 44.0 DERR= 43.4

AYDR 6= 0.89 AYDR 6= 0.87
Total Group N=25 N=30

INC= 123.0 INC= 137.0

DERR= 56.4 DERR= 39.4

AYDR6= 1.13 AYDR6= 0.79

Clearly, the Rotter Locus of Control test should be studied
further.

General Incongruity Adaptation Level (GIAL) Test

o There was a slight positive correlation between income
performance and GIAL scores. This means that those subjects
who have a high tolerance for ambiguity also tended to
perform better in the exercise.

o One two-way ANOVA analysis of those subjects who had a
low GIAL score (i.e., who had a low tolerance for ambiguity)
showed the following profile (group) attributes:

Low Tolerance Total Group

N =11 56
INC = 116.9 126.7
DERR = 60.6 50.4
PTS = 156.6 152.3
IE =13.7 13.0
GIAL = 42.2 55.6
WFT = 16.4 18.8
Analytics = 3 12
Directives = 13
Conceptuals 15
Behaviorals = 3 17
Males = 4
Females = 7
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A number of researchers have found the GIAL test to be a
discrimating instrument. It was not found to be very significant in this
study; however, clearly the above results look inteesting and certainly

more research using the GIAL test is worth pursuing.

Myers-Briggs Model
Mann (1982) in his Ph.D. dissertation found a strong relationship

between the Myers-Briggs model and Rowe's Decision Style Model. In
particular, he found that the Analytic style resembles not only the
Intuitive-Thinking (NT) type, but also the Sensing-Thinking (ST) type. This
also was one of my findings, The 12 analytics in this study could be

categorized by the following Myers-Briggs types*

Number
Sensing-Thinking (ST) Type 5
Intuitive-Thinking (NT) Type 5
Sensing-Feeling (SF) Type 1
Intuitive-Feeling (NF) Type 1

Dickel (1983) in his Ph.D. dissertation (1983) also found a strong
correlation with the Myers-Briggs model. He found that directives most
resemble the ST-Type, and least resemble the NT-Type. What I found was
that the eleven directives who also took the Myers-Briggs test could be

categorized as follows:

Number
Sensing-Thinking (ST) Type 6
Intuitive-Thinking (NT) Type 1
Sensing-Feeling (SF) Type 3
Intuitive-Feeling (NF) Type 1
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This correlation between Rowe's DSI and the Myers-Briggs model led
Dickel to conclude that the directives most resembles the ST-Type, and
least the NT-Type. Furthermore, he felt directives:

..have a short-range orientation for a single goal (usually

profit), like centralized and well-defined tasks and

organizational structures, and are fairly autocrstic in

decision making.
In contrast with directives, Dickel concludes that Analytics resemble the
intuitive-thinking type, as well as the sensing-feeling type. On the other
hand, analytics are least like the feeling type. Thus, he felt that the
Analytic*

"is very unemotional in decision making..."

The 15 conceptuals in my sample had a Myers-Briggs profile

somewhat like analytics, as shown below:

Number
Sensing-Thinking (ST) Type 4
Intuitive-Thinking (NT) Type 8
Sensing-Feeling (SF) Type 3
Intuitive-Feeling (NF) Type 0

This did not agree with Dickel who found that conceptuals were
predominately NF and NT types, whereas I did not find any NF
conceptuals.

An interesting set of relationships emerged when I did a two-way

ANOVA selecting only analytics who were ST and NT types, as shown

below*
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DEC DEC
0 1 0 1
0(N= N= 0 = =
22 25 20 25
X X
1[N= N= 1 N= N=
5 5 7 5
X=1: Analytic and X=1: Analytics
ST/NT types. X=0: Rest of N=57 sample.

X=0: Rest of N=57 sample.

Significance of Significance of

F - Values F = Values

X DEC X DEC
1T .053 .675 T 214 .582
INC 015 .035 INC .007 061
DERR .008 .018 DERR .004 .036
AYDR6 .006 .018 AYDRé .003 .036
AEQDR6 .032 .014 AEQDR6 .012 024
AOR6 .006 .028 AOR6 .003 .055

Thus, even with the reduced number of degrees of freedom with the
smaller sample of 10 analytics who were also ST & NT types, we had some
very significant style effects. It also should be noted that the total
decision time (TT) for the ST/NT analytics was significantly different
from-the rest of the population. A closer look at the TT values involved

shows a very interesting relationship, as seen below:

Simple Reports Complex Reports

N I N ha

All Analytics 7 68.1 5 64.4

Analytics 5 59.8 5 64.4
who are ST
& NT Types

Rest of Sample 22 77.8 25 74.7

Total 27 74.5 30 73.0

While there was no significant change in the six-period average
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income (INC) as we reduced the sample size from N=7 analytics with
simple reports to the smaller groups of 5 analytics who are ST/NT types
(change in Income was INC=74.4 versus INC=73.8), the total decision time
was reduced significantly to 59.8 from 6B.1. This gave a matrix of TT
values which produced the significant treatment effect noted above

(Significance = .053), as shown below:

Simple Complex
Reports Reports
Rest N=22 N=25
of INC=126.0 INC=135.9
Sample TT=77.8 TT=74.7
ST/NT N=5 N=5
Analy - INC=73.8 INC=142.4
tics TT=59.8 TT=64.4
N=27 N=30
Total INC=116.3 INC=137.0
TT=74.5 TT=73.0
X =1 Analytics who are ST & NT types.
X =0 Rest of N=57 sample.

The Myers-Briggs model strongly correlates with Rowe's Decision
Style model, and when it is used in conjunction with Rowe's styles, some
of the performance effects like decision time (TT) in this experiment are
enhanced. Clearly, of all the alternative models discussed sbove, the
Myers-Briggs model appears to the most promising for future research
along with Rowe's Decision Style Inventory and Witkin Embedded Figures

Test.
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