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ABSTRACT

This paper outlines a rationale and method for a cognitive model of professional informa-
tion processing. Guiding principles are laid out and discussed as: a comprehensive set of
concepts and connectors which describe procedural operations on information and the
professionals' implicit theories and frames of reference, ecological realism and validity and
an appropriate technigque for reducing process data for comparative analysis. Magisterial
sentencing ig discussed as an exemplar model, and a case of gentencing a drink-driving offender
is descrikbed. A tabulation technique traces two expert and one novice magistrates' gseléection
of information, inferences and decisions under the influence of their views of the offence and
thelr sentencing objectives. The experts viewed the crimes as serious, had individualized
deterrence objectives and used different information than the novice. The general descriptive

and Iinterpretive usefulness of the model and data tabulation scheme are discussed.

In this paper I will outline the raticnale Ffor the development of a model of professional
informaticon-processing, and I will describe early phases of work on a exemplar model of
magistrates' judicial sentencing. PFirst, some guiding considerations for building cognitive
models of an individual's use of information in a given professional domain,

Principles of Modelling Professional Processing of Information

Thare are at least three considerations to keep in mind when trying to represent
professionals' work on information. A comprehensive model will need to account for two kinds
of cognitive activity as they are used on professionally pertinent information; the procedures
used in information transformation, and the frames of reference that experienced people use to
structure their procedural operations. Concepts of the representational system should reflect
the realities of information exchange in the given sphere of activity. fThen as a conseguence
of the phenomena and concepts under examination, certain constraints will be imposed on the
type of empirical data used in model building, and on the ways those data can be represented to
describe complex cognitive processes at work.

Comprehensive Cognitive Model

Human, asg opposed to machine processors of information approach new tasks with prior
expectations, intentions and biases. Culturally and professionally induced norms, and the
knowledge gleaned from previous experiences are not necessarily organized in binary systems,
but in complex, sometimes idicsyncratic knowledge structures {(Chi, 1983; Voss, Tyler & Yenhgo,
in press}. Personal values and perspactives shared within a profession influence the way in
which new problems are conceptualized and tackled. Now standard information-processing models
are not renowned for their sensitivity to evaluative and interpretive overtones cf problem-
solving behavicurs (Mandler, 1981; Norman, 1980). Artificial intelligence models and computer
representations of human processes tend to ignore people's belief structures and interpretive
schemas, or to bundle them together into ona knowledge state such as the definition of the
problem. But we are well aware that people's ideas and presuppositions influence them to
ignore available data, and we know that human problem-solvers make inappropriate, intultive
leaps when they are representing problems and drawing inferences (Rahnemann, Slovic & Tversky,
1982; Svenson, Lawrence & Willis, 1983). How individuals actually approach and define given
problems can critically affect their subsequent processes and solutions {(Revlis, 1875).
Comprehensive descriptions of human processes need to relate a priori perspectives to the
actual steps and rules by which initial states are transformed to goal-states.

Models of people's schematic knowledyge and implicit working theories have been able to
identify some of the kinds of expectations and motivaticonal perspectives that people bring to
the interpretation of tasks in domains like academic achievement and child-rearing (Dweck &
Elliott, in press; Goodnow, 1980). What these models currently do not do is empirically
specify the conditions under which personal perspectives and theories affect information
selection and use. VYet procedural transformations of on-the-job information are as important
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as prior interpretations when we represent how specialized knowledge is generated in particular
professional areas of expertise. To date there has been no systematic combination of the
a priori and procedural aspects of cognitive processing.
Domain and Ecological Realism

Top-down conceptual models have the advantage of specifying variables of interest which
balong to their own particular paradigms, but their elegance can be very costly if it causes
researchers to ignore some of the messier aspects of functional reasoning. On~the-job
operations may appear chaotic or unplamned simply because they inciude running alterations,

adaptations to opportunities that arise, and other effort-saving heuristic¢s (Hayes-Roth & Hayes-
Roth, 1979; Lawrence, Dodds & Volet, 1983; Scribner, 1983). In order to capture the efficiency
and appropriateness of these heuristics, descriptors need to be grounded in the ideas and
thought~forms of the given domain of expertise.

psychologists have a propensity for applying thelr own constructs to a particular sphere of
functional information-~processing like legal reasoning in cavalier fashion without due regard
to the processes that identify efficiency and expertise at the work-place (Haney, 1980). It
involves considerable time and effort for the cognitive modeller to become enculturated in an
area of professional expertise, but the grounding of cognitive models in appropriate field data
holds promise of greater ecological validity and normative applicability for representations of
psychological processes {(Glaser & Strauss, 19%67; Scribner & Cole, 1981).
Empirical Pata~Sources and Theilr Representation

How is one to present the empirical evidence which supports the representational system of
concepts and linkages? Multiple data sources are advisable for describing the complexities of
cognition at work, Naturalistic observations, simulated exercises and experimental studies all
can inform the description of concepts and operations incorporated in models of functional
cognition {Scribner, 1983).

In recent vears, btranscripts of audio tapes and videos have proliferated as rich sources of
process data, but there is no easy system for reducing these data. Representing the compariscns
of the categories of information transformations found in the protocels of individuals is
particulariy difficult. Yet data analyses must be open to public inspection. One carinot
simply assure one's colleagues that there exists a pile of verbal or video transcripts. How
those transcripts illuminate the chosen representation of problem-soclving behaviours needs to
be explained.

Poundational data need to reveal the nuances of individual's processes, and comparisons
across individuals so that critics can discern these processes in the data. In characterizing
three magistrates' work on a single sentencing case, I will present a scheme for tabulating
propositions and inferencing chains that were observed in thinking-aloud protecols so that
subjects' processes may be compared in the same tabulated representation.

An Exemplar Model : Magisterial Decision-Making

Stipendiary magistrates are a most appropriate group for describing professionals' work on
information. Their business involves processing evidence and making decisions on the basis of
available information. The work is essentially verbal, and in general magistrates and judges
are self-possessed, articulate individuals., O©One group of Australian stipendiary magistrates
provided us with an initial set of appropriate and useful concepts when they described their
courtroom deliberations in their own terms (Lawrence & Browne, 1981). An coriginal model thus
was grounded in both their understanding of their own cognitive processes and our theoretical
concepts.

On the surface judicial contexts and tasks for decision-making do not resemble some of
psychology's contrived laboratory settings and problems. Yet the rituals and rules of
information exchange in courtrooms make it possible to document the controls under which
certain envirconment factors are transformed into relevant evidence, for example, when an
exhibited photograph becomes pivotal data in an accident case. 8o in one sense the natural
arena can easily function as a laboratory-like context. Tasks may be ill-defined, but they are
a special c¢lass of information problem with their own built-in criterial rules for obtaining a
satisfactory outcome of proof beyond the magistrate's reasonable doubt. Variables of interest
to the cognitivist are of egual interest to the magistrate at work; guality of information,
human intentions and the constraints on the evidence that can be obtained. So artificial tasks
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and conditions need not be fabricated in order to study how magistrates work on evidence. In
addition there is a large body of evidence on the outcomes of judicial decisions, so that
analyses of the way information is used in court can be examined against archival data of the
outcomes of similar activities (Bottomley, 1973; Homel, 1981; Hood & Sparks, 1972). Indeed,
the documentation of disparities in sentences imposed for similar crimes means that analysis of
antecedent processes is a pertinent and timely research programme (Homel, 1981).

The purpose of cur judicial modelling was to describe the use of information and the
perspectives and strategies magistrates employ on courtroom evidence. I will present the
features of the model, and the foundations of the representational system in magistrates' actua
aceounts of their work. Then I will explain how model and representational scheme were used to
compare three magistrates' processing of a simulated drink driving case. The Ffeatures of the

model are shown in Figure One.
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Figure 1 : Medel of Judicial Information Processing

The figure is a simplification of a composite model which was abstracted from fifteen
magistrates' individual accounts of their cognitive work {Lawrence, in press). It describes
magistrates' procedures for selecting and integrating evidence to make a satisfying séntencing
decision, and the aspects of their working theories which frame and guide the processes.
Constraints imposed by statutory and human factors in the environment are identified as they
can affect the cognitive processes. Their spontaneous descriptions were classified intc
procedures for work on information and schematic frames of reference which are illustrated in
the model. 1In the centre of the figure iwo sources of information are identified as the actual
facts and circumstances of the offence, and the characteristics of the defendant who was
charged with that cffence. There is good empirical support for considering offence and offender
characteristics as the major sources of variations in disparate sentences (Green, 1961; Bomel,
1981). Selection and sorting operations on these features of a given case are identified by
the model, and chains of inferencing generated between the features and judgment or sentencing
decisions are described.

Individual magistrates' working theories and frames of reference provide focus for their
selection and decision activities. Several frames of reference that have been empirically
shown to be effective are judges' end magistrates' penal philosophies and decision-rules,
inmediate sentencing objectives, theories about particular crimes and criminals and boundaries
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own deliberations (Hood & Sparks, 1972; Gibson, 1978; McKnight, 1981). Data from our original
subjects' suggested that their commitments to impartiality and fairness and their reliance on
reasonable doubt should be added to the list of effective frames of reference. The figure
illustrates how frames of reference may interact with data processes at different points
throughout the development of a case. The concepts of the model generated expectations that
different sentences may be related to differences in either or both frames of reference or
information selection and integration skills and behavicurs. The outside parameter of the model
specifies some environmental constraints. The fifteen magistrates had expressed their awarenes
of the boundaries which are imposed on their processing by laws of evidence and prescribed
ranges of penalties, and by the intentions and abilities of other courtroom participants. We
expected that these external boundaries would influence how a magistrate worked on specific
cases.

A particular type of simulation technique was used for the first empirical application of
the model. I have called it a "chambers simulation™ to reflect the envircomnmental setting and
the closeness of the sentencing task to maglistrates' actual cognitive work and spheres of
operating. Jury and parcle simulations have illuminated our understanding of judieial processes
of thought, but often researchers have been forced to use contrived simulation tasks, contexts
and groups of subjects (Haney, 198C; Konecii & Ebbeson, 1981). fThe cases I used were extracted
from files of cases completed in the previous six months by cother magistrates in the same court
where the three experimental subjects presided. Actual file data were available to be read to
a magistrate and tendered in the way they would be in court. Magistrates were familiar with
using file data, and with being acguainted with the facts of a particular case on the spot.
Although natural human sources of information and exchanges were not present, the chambers
situation provided fine-grained verbal data of cognitive work in action without interfering with
delicate court proceedings.

Sentencing a Drink Driver

"Henry" was involved in a minor traffic ceollision. His blocd alcohol level was analysed as
very high; .280., He was driving without a licence. He was charged with driving with higher
than the prescribed bleood aiccohol level (PCA) and without a valid driver's licence. Henry was
unemployed and living in his vehicle when taken into custody. He pleaded guilty.

Subjects were two experienced stipendiary magistrates and an aspiring magistrate all of wom
operated in the same large Australian city court. The aspirant represents a particular kind of
novice as he had completed alli his legal training and court clerk service, and now functioned
as a chamber magistrate giving informal legal advice to the public. He hoped to be selected as
a stipendiary magistrate in the future,

Each magistrate was asked to work on the case as he would normally, or as the novice
expected he would. Each verbalized his processing of the case under the thinking aloud
condition, and in addition specified his views of drink driving as a crime and his immediate
objectives in sentencing drink driving offenders. Subjects dictated the order for tendering
the file data and for working on details of the offence and the offender, Henry. They were
asked to explain what they would do with any data they requested that were not available in the
file, and then to work with the information that was available.

Data Analysis

Verkal protocols of audiotapes were analysed by proposition and for evidence of the
inferences made about the case. Each piece of information which was selected by a subject from
the file was categorized and any other data he mentioned. Inferences and decisions made by
each man were reduced to the form of single propositions and the links connecting those proposi-
tions. Then the chains of reason expressed by each subject were reimposed on the reduced foxrm
of the propositions. The pileces of information and propositions expressed by each magistrates
are shown in Table One.

The schematized reduction of the data shown in the table provides a way of comparing the
information which each subject selected and used. In that sense the table is a propositional
analogue of the presentation of percentages in a table of statistical trends., At the top of
each column the frames of reference are described, in this case, as subiects' responses to
questions about their objectives and their personal views about drink driving as an cffence.
Propositional categories then are tabulated at the top of the array. The added feature of this
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scheme is the representation of the reasoning structure by which the pileces of information were
used to form inferences and make decisions, The format of the bottom section of the table
presents the inferences made by each magistrate with a key to the information he used in the
parantheses. Thus the details of each subject's processing may be read down columns 1,2,3,
respectively, and similarities and differences in the features of frames of reference, selected
information and inferencing chains of their work may be inspected across the rows.

FABLE 3 : PROPOSITIONS AND INFERENCES OF MACISTRATES' SENTENCING OF A DRINK DRIVER

MAGISTRATE
Expert On E i,
CATEGORY OF PROPOSITION AND INFERENCE: il ° Kpert Two Novice Three
Sent . b ei Traatment for Treatment for "Deterrence”
entencing Objective deterrence. deterrence. Reasonable parity,
. . Serious danger to Serious danger to Minor unless danger
Theory of Drink Driving Cffence public. public. to public.
Information Selected on QOffence:
0l. " Blood Alcohol Level very high - .280 + + +
02, Circumstances of offence : Collision + +
03. Times : last drink 9.30, collision 11.25 +
Information Selected on Defendant:
D1. Previous offence in vear, Blood Alcohol 3. + + +
D2, Unewployed, homeless, lives in car + + +
D3, Previous sentence: heavy fine, $600 + + heavy + heavy, $600
D4. Unlicensed driver because disqualified | +
L
Inference: '
I1. All-night binge f + from G1, 02
12, Defendant is alcoholic o+ from 01, 02, D1, Il + from 01, D1
I3. Alcoholism, drunkenness cause of collisiom . + frem 02, 12 + from 01, 02
I4. Defendant is danger to the public : + from 02, 12 + from 02, I2
I5. Defendant has no motivation for change + from D2, D3
I6é. Heavy fine would mean jail + from D2, D3
I7. Previous sentence was ineffective + from 01, D1, D3 [+ from 01, DL, D3
18, Jail would not deter 1 + From 17 + from 17
19, WMo mitigation of sentence possible i + f£rom 01, D1, D3
110. Last fine high by current court standards i 4 from D3
Sentencing Decision:
Spl. Adjourn, ask for presenteénce reports + +
SD2, Assess reports : + -+
SD3. Ask defendant to explain clrcumstances : +
8D4. Penalty: Drug Ciinic Drug Clinic i Fine, $400
Probation Jail and Community
Supervision Service |
Plus three year disgualification . + + +
!

Description of Magistrates'® Processing of the Case

Frames of reference. The two experts were similar to each other and different from the

novice in the ways they viewed Henry's actual offence, and in their objectives in sentancing
him. Reading across the columns shows that Bxperts 1 and 2 expressed aims for individualized
treatment of Henry with the purpose of deterring him from re-offending. The crime was viewed
as serious in terms of its danger and its physical and monetary cost to the general public. In
contrast the novice (N3} mentioned deterrence as his aim, without any explanation of whether he
meant specific deterrence of Henry or generalized deterrence. He also later menticned his wish
to devise a sentence within a reasonable middle range of the penalties imposed in that
particular court,

Selection of information. Information which was selected on the offence is shown in rows
01 and 03. All three subjects mentioned the high blood alecohol level (01). Both experts

noticed the circumstances of the arrest as a collision (02), but only Expert 1 mentioned
significant times in relation to Henry's drinking behaviour. Henry had been drinking all night
and was arrested in mid-morning.

Rows D1 to D4 shows the information mentioned about the defendant. All three subjects
noticed the previous offence (1) and Henry's unemployed and homeless state (D2) . All

mentioned the previcus sentence, with slight variations in the way it was mentioned (D3). Only
Expert 1 said that Henry's unlicensed state was due to his disqualification for a previous '







