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New York Group
Studies Managers'’
"Mental Models"”

Thomas Stewart
Center for Policy Research
SUNY—Albany

I‘ve thrown in with a couple of sys
tem dynamicists, and we are go-
ing to study how managers’ “mental
models” are related to their performance
on a dynamic task. A regression model
of judgment is a kind of mental model,
but the term is used in different ways in
human factors studies, Al, decision
theory (e.g., influence diagrams), and
system dynamics. Our concept of men-
tal models draws heavily on system
dynamics and, of course, the lens model.

For our study, the task will be man-
aging a social program (Jobs Opportu-
nity and Basic Skills—the JOBS pro-
gram, authorizedin 1988). Alotisriding
on this program, and it is not going well.
Analysis of the JOBS program suggests
that if managers at different levels act
reasonably (from their own perspec-
tive) the program will fail.

We are going to get groups of stu-
dents and real managers to role-play
JOBS managers. We have a computer
model that realistically simulates the
JOBS program, and we can measure
group and individual success. We will
also assess certain features of partici-
pants’ mental models of the task. We
want to test the hypothesis that critical
components of mental models (e.g.,
presence of certain feedback loops and
knowledge of delays) will be related to
performance. Other dimensions of in-
terestinclude operator vs. design logic,
changes in mentalmodels resulting from
experience or training, alternative pro-
cedures for assessing mental models,
and validity of representations of men-
tal models.

Hammond Preparing Book Manuscript on
Uncertain Judgments, Inevitable Error

Kenneth Hammond
Center for Research on Judgment & Policy
University of Colorado, Boulder

or most of the past year | have

been working on a book manu-
script, tentatively entitled, Uncertain
Judgments, 1inevitable Error: Conse-
quences for Policy Formation and
Stressful Decisions.

The vast majority of all human judg-
ments are now, and in the foreseeable
future will be, made under conditions of
irreducible uncertainty. No one has yet
addressed the consequences of these
circumstances for the formulation of
social policy and/or for stressful deci-
sion making. This book provides a brief,
innovative, and historical description of
our efforts to cope with irreducible un-
certainty in the social and ecological
circumstances surrounding us, as well
as describing current academic efforts
to understand human judgment and
decision making. In addition, it offers a
comprehensive theory that builds on
and extends previous work. In Part Il
the comprehensive theory is applied to
social policy formulation as it is under-
taken now and as it might be in view of
research-based knowledge. The theory
is also applied to stressful decision
making, asetof circumstances assumed
to be prevalent in the foreseeable fu-
ture.

This book is not a textbook in J/DM,
human factors psychology, cognitive
psychology, or management science,
indeed, not a textbook in any field. It
does, however, address problems re-
lated to all these disciplines (and possi-
bly others) by virtue of the fact thatit (a)
offers an unusual history of uncertainty
in human judgment and its role in hu-
man affairs, (b) presents a comprehen-
sive theory of human judgment, and (c)
demonstrates its application to policy
formation and stressful decisions.

| am roughly half finished; | hope to
finish a reviewable draft by December
(p=.5).

Togetherwith Reid Hastie and Lewis
Harvey | published an article in Psycho-
logical Science (1992, 3, 80-87) en-
titled, “Making Better Use of Scientific
Knowledge: Separating Truth from Jus-
tice.” If Brunswikians will read Leslie
Roberts’s article, “Science in Court: A
Culture Clash” (Science, 1992, 257,
732-736) and Hammond and Adelman’s
“Science, Values, and Human Judg-
ment” (Science, 1976, 194, 389-396),
they will have a new appreciation of the
need for research in human judgment.

The Eighth Annual International Invitational Meeting of the Brunswik
Society will be held on Saturday, November 14,1992, in St. Louis. Please
send suggestions for speakers and topics to be discussed to Barbara Reilly

by September 15 via either Fax (803-656-0358) or e-mail
(REILLYB@clemson.clemson.edu). Meeting registration information will
be mailed out on September 20 and must be returned by the first week of

November.

Production and distribution of the Brunswik Society Newsletter is supported
by the Center for Research on Judgment &Policy, University of Colorado, Boulder
—Meary Luhring, Editor—
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Brunswikian Research Down Under

Ray Cooksey
Department of Behavioural Studies
University of New England
Armidale, Australia

Two student projects involving the
use of SJT methods have been com-
pleted in 1992 and one is in the final
programming stages. The first project
concerned the capturing of judgment
policies in staff and executive board
members of a local retirement village.
The context focused on judgments of
the desirability of moving elderly people
residing in the village to a full-care nurs-
ing home. Relevant cues (such as de-
gree of incontinence, mobility, and self-
care ability, were identified through staff
interviews; hypothetical profiles were
generated and culled for unrepre-
sentative cue configurations. Policies
were captured for both residential care
staff and executives charged with actu-
ally making the decisions regarding
when it was time to move a resident to
a nursing home. Care staff and execu-
tive staff were found to significantly
disagree in policy weights and function
forms leading to fruitful discussion of
how such decisions were actually
reached.

The second project was undertaken
in Queensland and involved a study of
the decisions made by senior officers
and residential care workers with re-
spect to disabled people in the
Queensland community health pro-
gram. The crucial decisions concerned
the number of hours per day particular
clients needed to be supervised and
where the client should best be housed
(in a residential care facility or a com-
munity-based care facility). In this study,
real client profiles were available with
cues such as ability to handle finances,
respecting rights of others, and self-
care ability, being quantitatively en-
coded for judgment. Each client had
criterion decisions (number of hours
and care facility) on file to which judg-
ments could be compared. As the cue
set was highly intercorrelated, policy
weights were captured as squared semi-
partial correlations to handle the

multicollinearity problem. Relative
weights were computed as the propor-
tion of uniquely explained variation that
each cue accounted for. No significant
differences were found between resi-
dential care worker policies and senior
officer policies in the system in terms of
judging number of hours of supervision.
Both achievement (mean = .67) and
matching (mean = .92) were high as
was consistency (mean = .89). How-
ever, judgments of which care facility
would be appropriate were more incon-
sistent (mean = .78), showed less
achievement (mean = .26) and less
matching (mean = .61) indicating that
these judgments were far harder to
make and generated more disagree-
ment among judges. The interesting
thing about this project was the resis-
tance and uncertainty expressed by the
staff when having their “judgments”

nature and that they would receive feed-
back regarding their judgment policies.

The final study in preparation con-
cernsthe software interlinking of POLICY
PC and MOUSELAB computer programs
to facilitate the use of MOUSELAB (John-
son, Payne, Schkade, & Bettman, 1989)
to gather profile judgments under time
pressure conditions. James Hogge's
CUER correlated cue generation pro-
gram is also being used to generate
representative judgmentprofiles. Goals
of the study include (a) the validation of
policy weights for cues against the time
cueinformation is examined when mak-
ing a judgment and (b) the effects of
time pressure on cue utilization and
study time. It is anticipated that policy
weights (in a regression sense) will
more closely match study time alloca-
tion as time pressure increases on the
judgment process. Pilot data is cur-

rently being collected to test the soft-
ware bridge between programs.

analyzed. However, they were reas-
sured thatthe task was notevaluative in

Decision Making at the End of the Universe

Alex Wearing, Department of Psychology
University of Melbourne

Melbourne has now become a center for psychological decision research in
Australia (although the level of competition is not quite Olympian) with the arrival
of Leon Mann and his group from Flinders University in Adelaide, South Australia,
who are based at the Graduate School of Management.

The Department of Psychology itself has moved into the Faculty of Medicine,
and already projects with amedical flavor are either in contemplation or underway,
for example, anesthetists’ decisions (Jeanette Lawrence), nurses’ models of their
task environment (Jeanette Lawrence and Alex Wearing), and the decision to
screen or not to screen against cervical cancer (Vicki White and Alex Wearing).

Other projects include decision making by expert and novice accountants
(Chris Ball, Leon Mann, Keith Houghton, and Alex Wearing), and dynamic
decision making, mainly using FIRECHIEF, a simulation of the task facing a fire
control office (Mary Omodei and Alex Wearing).

FIRECHIEF simulates any process which is fire-like in its behavior. This
program was going to be ready for distribution two years ago, so the present
planned completion date of this coming October may be also a vain boast. This
time, perhaps, we might make it, as the program is running sweetly on most IBM
clones, and a 200+ page manual is almost finished.

Substantively, we are continuing to run studies examining the relationship
between various affects and cognition, and their influence on task performance.
We have also just started looking at the decision to shopsteal (Jeanette Lawrence
and Alex Wearing). There is also a small project jogging along on economic
decision making (Maureen Williamson, Shane Thomas, and Alex Wearing).
Discussing the economy and its problems is a popular pastime hereabouts.

We have had visitors: Bernd Rohrmann, known to SPUDM goers, has been
here for half a year. Previously Josh Klayman spent an extended period here.

Fall 1992
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Judging Rapport
Topic of Study

John Gillis
Department of Psychology
Oregon State University

Frank Bernieri and | are continuing
our work on judging rapport, having
subjects try to assess the extent to
which individuals like or dislike each
other from videotapes of their interac-
tions. We have continued to examine
the enormous body of data collected in
Oregon late last year, and | repeated
that study in Greece this spring. We
have found outthat, (1) while the task is
difficult (R=.70), rapport can indeed be
accurately assessed from even very
brief samples of interactions if cues are
correctly weighted; but that, (2) as might
be expected, subjects, if notgiven feed-
back, do not do particularly well, at
least if the achievement correlation is
the index of performance. (3) The hier-
archy of subjects’ use of cues is, how-
ever, quite similar to the hierarchy of
ecological validities. Achievement is
diminished because of inconsistent
policies and the tendency to weigh
heavily a couple more obvious cues—
smiling and gesturing—which have in
fact, low validity. (4) While there are
marked individual differences among
subjects in their success at this com-
plex social judgment task, we have
been able to identify no pattern of per-
sonality variables which predicts their
performance. We have spent a lot of
time at this last—it has all sorts of
implications for clinical work—and have
found individual personality indices
which correlate with achievement but
againnoreally plausible pattern of such
variables.

I've also taken a close look at an
earlier study on stress and judgment
with a couple of interesting results and
recently completed a project which in-
volved Dick Joyce's “Quality of Life”
measure developed from SJT. | look
forward to saying a few words about all
of this at our next meeting.
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Judgments in Performance Appraisal Investigated

James Holzworth
Department of Psychology
University of Connecticut, Storrs

t the University of Connecticut
(Storrs), my colleague Janet
Barnes-Farrell and | are investigating
judgment issues in performance ap-
praisal. Janetand | attended JAWS llin
Albany last summer, so she now has a
better appreciation of the Brunswikian
perspective. We have a judgment study
under way concerning reactions to dis-
ciplinary problems in the workplace and
remedies judged to be appropriate.
Nature of the rule violation/infraction,
worker age, tenure, and some other
cues are being varied by case.

Janet and | are also fiddling with
some videotapes of waiters and wait-
resses performing their jobs. We have
detailed scripts of the videotapes, and
we are interested in how we might per-
form some kind of test of cognitive con-

Articles Focus on
Interface Design

Kim Vicente
Department of Industrial Engineering
University of Toronto

D uring this past year, | have con-
centrated on writing several
journal articles that were derived from
my dissertation, Supporting Knowledge-
Based Behavior Through Ecological
Interface Design. This work was di-
rected at both applied and basic re-
searchissues. The primary applied con-
cernwas to evaluate a novel theoretical
framework for interface design for com-
plex-human machine systems. The
basic concern was to better understand
the relationship between expertise and
memory recall performance. | plan on
building on this work by investigating
how human adaptation can be influ-
enced by interface design. The idea is
to see how various design manipula-
tions canaffectthe strategies that people
develop with practice. This work will be
conducted at the Industrial Engineering
Departmentat the University of Toronto,
where | moved in July.

4

tinuum theory. We suspect that display
format might influence judgments of
performance. Perhaps scripts or out-
lines of work activities will invite more
analytical cognition, and videos will in-

CUER Operational

James Hogge
Peabody College
Vanderbilt University

CUER, a computer program to gen-
erate cues approximating specified
intercorrelations, is now operational.
The program is written in GW-BASIC
and produces output compatible with
POLICY PC. Please contact me
(HOGGEJH@vuctrvax or 615-322-8141
or Box 512, Peabody College of
Vanderbilt University, Nashville, TN
37203) if you would like a copy.

John Murrell (Homerton College, The
University of Cambridge) and | are plan-
ning a study that will apply SJT to legal
education in England. The target popu-
lation will be training officers and senior
magistrates, and the study will focus
upon the identification of differences
between participants’ expressed em-
phases upon cues and their actual be-
havior in a judgment task dealing with
such distal variables as trainer compe-
tence and severity of sentence.

vite more intuitive cognition? This re-
search is in the design stage now.

A graduate student, Steve Queen,
and | are investigating how computer
displays (alphanumeric vs. graphic) of
cue values influence multi-attribute
evaluations. Data have been collected,
but not analyzed. I'll have something to
report in November.

Decision Support
Systems Examined

Len Adelman
Department of Systems Engineering
George Mason University

We've continued research examin-
ing the effect of (a) causal focus on
option generation, and (b) information
order on expert judgment; in the latter
case, on that of Patriot air defense
officers. We’ve also completed aproject
investigating the types of decision sup-
port systems that are successfully
adopted for operational use in the Navy.
To put it bluntly, they are simple proce-
dural or calculational aids, not sophisti-
cated Al or decision-theoretic systems.
And we have been actively involved in
a cognitive systems engineering effort
to design and evaluate alternative dis-
plays for AWACS.

Lens Model Used to Capture
Group Judgment Policies

Reid Hastie, Center for Research on Judgment & Policy
University of Colorado, Boulder

Daniel Gigone and Reid Hastie used the lens model to capture the judgment
policies of groups of college students who estimated the grades received by other
Introduction to Psychology students. Each group (and its members individually)
made 32 judgments and standard lens model statistics were used to summarize
the impact of six cues (e.g., the to-be-judged student's attendance record, high
school GPA, etc.) on the group and individual judgments. The focus of the study
was on the effects of the pattern of information distribution across members of the
group. A “Common Knowledge Effect” was observed such that the more members
of the group who knew an item of information, the greater the influence of that
information on the group judgment. Additional regression analyses were con-
ducted to evaluate some alternate models for the process by which the “Common
Knowledge Effect” was mediated. Gigone and Hastie would be grateful for any
references to other studies that have used the lens model approach to capture the

judgment policies of groups (rather than individuals).
Fall 1992
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Research in Uppsala Continues to Focus
on Problems of Dynamic Decision Making

Berndt Brehmer, Department of Psychology, Uppsala University, Sweden

The research in Uppsala continues
to have its main focus on problems of
dynamic decision making. We do both
basic research and applied research in
the area. However, we also continue to
do more traditional Brunswikian re-
search, using policy capturing to study
the decisions by dentists.

Laboratory Research: Dynamic
Decision Making, Distributed
Decision Making

The laboratory research is con-
ducted with microworlds, that is, com-
puter simulations of complex systems.
The most popular systems are
NEWFIRE, a PC version of our fire fight-
ing task, and MORO, a system devel-
oped by Dérner and his associates in
Bamberg. We have also developed a
system which enables us to study dis-
tributed decision making. This system
is called D*FIRE and represents the fire
fighting task on the level of the indi-
vidual fire fighting unit, and makes it
possible to study how groups of up to
four subjects co-ordinate their actions
to perform a common task (such as
fighting a fire).

NEWFIRE is written in Smalltalk and
requires a 386 PC with a 387
coprocessor and 2Mb of RAM and EGA
graphics (and a Smalltalk license).
D®FIRE is written in C and requires four
PCs (286 or better) with 1 Mb of RAM
and VGA color graphics which may com-
municate via a net or via their serial
interfaces. MORO runs on any PC, but
requires an experimenter who knows
German.

Recentexperimental work has been
concerned with:

1. How subjects learn the time
constants of dynamic systems. The

time constant is a special form of feed-
back delay caused by the fact that a
system requires time to respond to a
command. The time constant of a sys-
tem is a well-known source of problems
forprocess operators. Our experiments
here have been conducted with
NEWFIRE, and they show that subjects
do not adapt to the time constants, and
that they seem to develop strategies
that help them avoid having to learn
these constants.

2.The effects of introducing costs
for actions in dynamic tasks. These
experiments have also beenconducted
with NEWFIRE. The first experiments

show that introducing costs have nega-
tive effects on performance in a dy-
namic task. The explanation seems to
be that when costs are associated with
an action, subjects become less willing
to experiment to find a good strategy,
and the learning of the structure of the
dynamic system is therefore slowed
down. If, on the other hand, costs are
introduced only after a period of prac-
tice without costs, there are indications
that they may have a positive effect.
3.Effects of various forms of prac-
tice. From our earlier experiments, we

[Uppsala research continues on page 2]

in that direction. Ourframew
arisk judgment The funcho

Rlsk Commumcatlon *

across persons, contexts, and time. In addition, we |dent|fytwotypesofsoaal
trust, normal and creative. The former is based on existing values, the latter
on new values created through a process of social lnteractlon We use

we believe will prove usefulin the solutlon of societal d|sputes in enwronmen-
tal management. For those with the interest and time to read a lengthy’
description of our theory, a__draﬁ versaon (Soaa/ Trust Pragmat/' X
Communication) is ava||able on request : .

Production and distribution of the Brunswik Society Newsletter is supported
by the Center for Research on Judgment &Policy, University of Colorado, Boulder
—~Mary Luhring, Editor—
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Uppsala Research

Continued from Page 1

know that subjects do not develop very
efficient strategies in dynamic tasks.
We are examining the effects of new
forms of practice that have been devel-
oped as part of NEWFIRE. These proce-
dures make it possible for the subjects
to see optimal strategies for a set of
fires (it is not possible to develop a
general optimal strategy, but optimal
procedures can be found for certain
fires). The results so far have been
disappointing.

4. Effects of specific and general
goals when controlling a dynamic
task. These experiments are conducted
with MORO, a system which requires
the subject to assume the role of an
adviser to a tribe in south Sahara with
the general task of improving the condi-
tions for this tribe. To perform well in
this task, the subject will have to trans-
late the general goal into a set of spe-
cific goals. MORO is therefore suitable
to studying the goal formulation pro-
cess, a very important aspect of perfor-
mance incomplexdynamictasks. When
we analyze subjects’ performance in a
system like MORO, it is clear that suc-
cessful subjects are also those who
formulate adequate goals. However,
giving subjects adequate goals to start
with does not help them, presumably
because of the close relation between
the goals and the mental models of the
task; if the subjects lack an adequate
mental model which makes sense of
the specific goals, they are not helped
by these specific goals, nor do specific
goals seem to help the subjects de-
velop adequate mental models.

5. Studies of pathologies of deci-
sionmaking. Earlier studies by Dorner
and his associates have shown that
subjects who perform badly in complex
dynamic tasks exhibit a number of pa-
thologies of decision making, that is, a
number of characteristic errors. There
has been some disagreement concern-
ing whether these pathologies are pre-
cursors or consequences of failure,
however. We have therefore chartered
the occurrence of these pathologies
over time, and shown that they are the

precursors of failure, at least in a sys-
tem such as MORO.

6. Studies of heuristic and
epistemic competence. Heuristic
competence refers to a general compe-
tence for handling complex dynamic
tasks, while epistemic competence re-
fers to domain knowledge about the
system which one seeks to control. The
pathologies mentioned under “5” above
may be seen as a sign of deficient
heuristic competence. In our experi-
ments we have tried to induce both
heuristic and epistemic competence by
means of training and instructions. The
results of these studies are currently
being analyzed.

7. Studies of strategies in distrib-
uted decision making. Subjects may
coordinate either in a feedback mode,
using communication orin a feedforward
mode, by developing and following a
plan. We have found evidence of both
these strategies in our data. We are
now setting up experiments to investi-
gate how the subjects’ strategies for
coordination vary with task characteris-
tics.

8. Studies of what is required for
coordination. The question here is:
What do the subjects have to say to
each other to achieve coordination?
Our hypothesis is that they need to
communicate their intentions, for it is
only by knowing the intentions of an-
other subject that it becomes possible
to adjust one’s own behavior to that of
this other subject. Our evidence seems
to support this hypothesis.

9. Studies of different architec-
tures of distributed decision mak-
ing. In D3FIRE, it is possible to create
different architectures of distributed
decision making by controlling who can
communicate with whom. Our experi-
ments so far have mainly been con-
cerned with two kinds of architectures;
a democratic architecture where each
subject can communicate with every
other subject directly, and a hierarchi-
cal architecture, where all communica-
tion has to pass through one centrally
placed subject. The latter architecture
is, in principle, better suited to the fire

fighting task for it makes it more likely
that all the relevant time scales of the
task will be attended to.

10. Studies of different forms of
communication in distributed deci-
sion making. In D°FIRE, communica-
tion is normally by means of “electronic
mail.” We have compared this to ordi-
nary, face-to-face verbal communica-
tion, and found noimportantdifferences.

Applied Work: Decision Aids
for Process Operators, Studies
of Decisions by Dentists

Our applied work is concerned with
decision aids and information systems
for operators in pulp plants. The aim is
to find ways of displaying the informa-
tion that is stored in the information
systems in these plants in away so that
the operators can learn from it.

Adifferentline of applied researchis
concerned with decisions by dentists to
extract or not extract teeth. This uses
policy capturing methodology where we
use X-rays as information together with
other forms of information about the
patient. The subjects, who are practic-
ing dentists and oral surgeons, make a
decision for each tooth—whether it
should be extracted or not—and judg-
ments about the strength of the indica-
tion that it should be extracted, as well
as about a variety of problems that may
occur and which form the basis for the
decision to extract. Thus, we have a
multistage problem, starting with the X-
ray and the other information about the
patient via the perceived cues in the
form of possible problems and their
likelihood and the overall rating of the
strength of the indication that the tooth
should be extracted to the actual deci-
sion. This raises a number of interest-
ing modelling problems, with which we
are now struggling.

Papers are available in English on
most of the subjects described above.
Ifyou are interested, write to me orsend
me an e-mail message. The address is
Uppsala University, Department of Psy-
chology, P.O. Box 1854, 751 48
Uppsala, SWEDEN, e-mail
PSYBB@seudac?21 .bitnet.
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