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Abstract

The study investigated the reasoning processes used by psychoeducational assessors in
interpreting a typical case-file. The methodology used was one adapted from studies of
problem-solving skills in other do.nains. In the models of reasoning derived from these
studies, expertise was associated with extensive use of causal reasoning and with a high
level of integration between a selectively narrow body of information and the proposed
solutions. It was hypothesised that the reasoning processes used by experienced
psychoeducational assessors would show similar properties. In addition, it was
hypothesised that experienced and trainee assessors could be differendated by: a) the degree
of affinity shown to a theoretical orientation in psychology, (the degree of affinity shown by
the experienced assessors being greater than that shown by the trainees), and b) the numbers
and types of inferences generated from case-file inforrnation. The influences of the referral
information and subjects’ preconceived notions of educational exceptionality on assessment
were also considered.

Two groups of 12 subjects each participated in the study; experienced school
psychologists (designated the experts), and trainees in psychoeducational assessment
(designated the novices). Think-aloud protocols were obtained from the subjects as they
interpreted the case-file. A scale for assessing relative preferences for theoretical orientations
in psychology was administered to all subjects. Transcriptions of the think-aloud protocols
were segmented and coded according to predetermined inference categories. The case-file
text and subjects’ coded protocols were used to set out formally representations of subjects’

reasoning.



The experts and the novices were compired for adherence to theoretical orientation, the
numbers and types of inferences generated, and the reasoning strategics employed. No
differences were found between the two groups for the variables analysed. However, tor
some of the experts, but not for the novices, well-integrated reusoning was associated with
adherence to initial theories about the case. Consistencies across both groups of subjects in
the types of inferences made and the use of case-file information are suggestive of a case-
specific approach to assessment. Assessors appedr to emphasise u student's academic
strengths and, at the same time, to attend to affective problems. Relatively little attention is
paid to physiological factors. The vanability in the data collected indicates that there are few
criteria against which to gauge expertise in psychoeducational assessment. There was no
indication that assessors test their diagnostic theories systematically, [t is suggested that, in
this domain, reasoning strategies of review and revision are desirable and that

representational models of expertise should reflect these strategies.



Résumé

L'étude se penche sur les processus de raisonnement utilisés par les inspecteurs de
psycho-pédagogie lors de l'interprétation d’un dossier de cas typique. La méthodologie
utilisée a €té adaptée A partir d'études menées dans d'autres domaines en matiére de
résolution de problémes. Dans les modeles de raisonnement dérivés de ces €études, on
associe l'expertise A un usage extensif du raisonnement de causalité et 3 un degré élevé
d'intég rar op entre un corpus d'informations délibérément resireint et les solutions
proposées. On a posé en hypothese que le processus de raisonnement suivi par les
inspecteurs chevronnés en mati¢re de psycho-pédagogie indique des propriétés apparentées.
On a en outre posé en hypoth&se que les inspecteurs expérimentés se différencient des
inspecteurs stagiaires: a) par le degré d'affinité dont ils font preuve pour une rientation
thénrique en psychologie, (le degré d'affinité dont font preuve les inspecteurs expérimentés
étant plus élevé que celui dont font preuve les stagiaires); et b) par le nombre et le genre
d'inférences qu'ils tirent des renseignmements présentés dans I'étude de cas. 11 a été
¢galement tenu compte des influences des informations de référence et des notions
précongues des sujets en matidre de cas d'exception touchant l'inspection pédagogique.

Deux groupes se composant chacun de 12 sujets ont pris part a I'étude; des inspecteurs
expérimentés en psychologie scolaire (appelés experts), et des stagiaires :n inspection
psycho-pédagogique (appelés novices). Des protocoles de réflexion verbalisée ont été
obtenus des sujets pendant qu'ils interprétaient le dossier de cas. I} a été appliqu” 2 tous les
sujets un baréme permettant d'évaluer leurs préférences relatives en faveur des orientations
théoriques de psychologie. Les transcriptions de la réflexion verbalisée ont éié segmentées

et codées selon des catégories préétablies d'inférence. Le texte du dossier de cas, ainsi que

iv
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les protocoles de chaque sujet, affectés du code, ont é1é employés pour établir des
représentations formelles de leur raisonnement.

Il a é1€ fait une comparaison enire les experts et les novices, quant A leur application
fidele de l'orientation théorique, au nombre et au iype d'inférences tirdes, et aux stratégies do
raisonnement employées. Pour les variables analysdes, il n'a été trouvé aucune différence
entre les deux groupes. Cependant, chez certains des experts, mais non chez les novices, un
raisonnement bien intégré s'associe avec le respect des théories initialement formulées sur le
cas. Les similitudes rencontrées dans les deux groupes de sujets A propos des types
d'inférences tirées et de I'utilisation des renseigmements contenus dans le dossier de cas
semblent indiquer une méthode d'évaluation spécifique au cas. 1l parait que les inspecteurs
mettent en valeur les habiletés les plus fortes dans les domaines intellectuels et, en méme
temps, qu'ils soient attentifs aux problémes d'émotivité. En comparaison, ils sont peu
attentifs aux éléments physiologiques. Le caractére variable des données relevées indique
qu'il existe peu de critéres permettant de mesurer le degré d'expertise en matiére d'évaluation
psycho-pédagogique. Il n'y avait aucune indicz.ion que les inspecteurs fassent des épreuves
systematiques des leurs théories diagnostiques. 1l est dés lors suggéré que, dans ce
domaine, des stratégies de raisonnement qui comportent de la révision et de la remise en
question sont souhaitables et que les modéles de représentation de l'expertise devraient faire

état de ces stratégies.
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Chapter One

Introduction

The profession of psychoeducational assessment has grown in scope with
increasing recognition of educational exceptionality and provision of teaching services
and resources to serve children with special needs. The changing attitudes to
educaticnal exceptionality and the accumulating results of research on various aspects
of assessment, as well as the documented experience of school psychologists and of
individuals served by this profession, show how the psychoeducational assessment

process itself is under review and reassessment.

Educational Exceptionality

Within school systems in developed countries and in schools catering to wealthier
segments of society in less developed countries, the recognition of educational
exceptionality has led 1o the provision of special education facilities. Legislation has
been enacted in many countries to ensure that schoolchildren have access to special
education according to individual needs. Since the early years of the twentieth century
there have been great changes in the concept of special education. Educational
exceptionality is not viewed, as it was, for example, in the early years of the twentieth
century, as a category into which schoolchildren who cannot keep pace with the rest of

their grade are lumped (Sarason & Doris, 1979). Rather, each child is assessed as an

This research was supported, in part, by a grant from McGill University's Humanities
and Social Science Research Grants Subcommittee.



individual, and individualised learning programmes are designed in each case. This
also applies to children who are gifted in one or more areas and who would also benefit
from specially designed programmes. Educational exceptionality no longer implies
isolation from the student’s age cohort except where necessary. Policies of placing
children in least restrictive environments entail minimal separation from their regular
classes. The amount of time that a child must spend in a special classroom, resource
centre, or in receiving individual tuition is increased only by as much as is required. It
is also considered preferable that the child be retumed to an crdinary classroom
schedule as soon as possible. This system for integration of special measures in
teaching is known as the "cascade system" of educational services (e.g., Ministére de
I'Education du Québec, 1976). At the moment, the popular view is against the “special

needs” classroom; however, not everyone agrees on this issue.
gree

The Functions of Psychoeducational Assessment

Psychoeducational assessment is the process by which trained professionals collect
and analyse information about individuals that enables these professionals to identify
problems that are interfering with the individuals' functioning in their environment
(Lidz, 1981). The purpose of psychoeducational assessment, as it is carried out today,
is to ascertain students’ strengths and weaknesses so that an appropriate individualised
educational programme (IEP) can be designed. Identification of the nature of leaming
problems includes the classification of children according to whether they are leaming
disabled or whether their leaming problems are primarily the result of "visual, hearing,
or motor handicaps, of mental retardation, or emotional disturbance, or of
environmental, cultural, or economic disadvantage" (U.S.Office of Education, 1977,
p.65083). Similar definitions are vsed in Canada (e.g., Ministére de I'Education du
Québec, 1981). The short-term goal of an IEP is to help children reach specific
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educational criteria, and the long-term goal of a programme, or series of programmes,
is to help children extend their skills as far as possible (Portsmouth & Caswell, 1988).
The concerns are not purely academic ones but also take into account socialisation and
emotonal adjustment and the contribution of environmental variables and physical
health to students' general functioning. The recommendations that are made as part of
assessments are, therefore, also directed towards significant others with whom the
students interact, e.g., parents or guardians, teachers, physicians, and social workers,
However, assessment is focussed mainly on the problems of educators and the children

they serve (Fagan, 1989).

The Assessment Process

The assessment process is usually instigated by schoolteachers who are of the
opinion that a student is, in some way, "exceptional”. For example, a student might be
seen as having difficulties with schoolwork and/or manifesting unusual behaviours, or
a student might be referred because he or she is thought to be gifted in one or more
areas. In some cases, parents or guardians initiate assessment, either through
consultation with the child's school, or with a psychologist or agency outside the
school's administration.

In general a full psychoeducational "work-up” consists, among other things, of
gathering educational and clinical data. Information gathered from a variety of sources
must be taken into consideration in order to provide as comprehensive a picture of
students and their environments as possible. Depending on the nature of the case, this
information is provided by teachers, parents, or guardians or other caretakers,
counsellors, medical doctors, social workers, and by the students themselves.
Information is obtained from teachers and caretakers by means of interviews with or

without the use of structv:ed questionnaires. Information obtained directly from
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students is elicited in the form of test results as well as through interviews. Other
assessment tools include rating scales, personality inventories, and various projective
instruments. Observations of students during test-taking, in the classroom, during
recreational activities, and in their interactions with other individuals are further
sources of data. Past histories are reviewed in addition to current information. The
decisions as to what type of information is pertinent to a particular assessment is within
the purview of professional responsibilities.

‘The information that is gathered about a student is then subject to interpretation.
When standardised tests or test batteries have been administered, guidelines are
available for interpretation of this material, although several approaches to test
interpretation exist. For example, one of the current approaches to test interpretation is
cognitive diagnosis. Cognitive diagnosis is concerned, not only with the product of
individual learning processes, but also with the process itself. This approach involves
the study of individuals' interactions with assigned tasks (Siegler & Richards, 1982).
Attempts are made to model the cognitive processes through which individuals carry
out a particular task. Different models can be constructed in order to characterise
different groups of individuals (Cooper & Regan, 1982). The analysis by Siegler
(1988) of the mechanisms of cognitive development underlines the importance of
atiending not only to successes or failures on set tasks, but also to individual
differences in the strategies used in attempting the tasks. This type of diagnosis implies
a change in what assessors need to look at in test interpretation. Few guidelines exist
for the interpretation of other types of data. Just as the selection of information sources
is at the discretion of assessors, so the interpretation of the compiled data is carried out
according to professional judgement.

The reports that are written as a result of the assessment process convey to the

concerned parties the conclusions reached as to students' abilities in the areas assessed,
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and contain, if necessary, the recommendations for remediation of any perceived
problems that interfere with effective functioning. However, it is not always possible
to reach single, unequivocal solutions to the problems for which students have been
referred. Frequently, multiple causes and correlates are suggested, which, although
likely, are not all necessarily true. Consequently, reports written by experienced
assessors frequently contain multiple, often interrelated hypotheses, followed by more
than one recommendation for remedial measures.

The effectiveness of the programmes implemented as a result of assessments
cannot be fully evaluated except by longitudinal follow-up of students' school careers
and/or their general social, behavioural, and emotional adjustment. It is possible that a
programme is effective even when postulated causes and effects of the problems

discussed in a report present only one of several possible problem conceptualisations.

The Professionals Responsible for Psychoeducational Assessment
Psychoeducational assessments are usually carried out by psychologists or
psychometrists and frequently by counsellors. The precise distinctions between the
roles of these professionals are not always clearly defined (Durnont, 1987). According
to a demographic survey of school psychology in the U.S.A. carried out in 1984, most
practitioners hold the title “school psychologist! *, although many have titles such as
"school psychological examiner”, "school psychometrist”, "educational examiner”, or
"educational diagnostician" (Fagan, 1989). A term used in Australia is "guidance
officer” (Ritchie, 1986). U.S.A. legislation requires that cvaluation be made by a
multidisciplinary team, including at least one teacher or other specialist with
knowledge in the area of suspected disability (Public Law 94-142, 1977, cited in Salvia

1 The term “school psychologist” first appeared in print in 1923 (Hutt, 1923, cited
in Fagan, 1989).
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& Ysseldyke, 1985). Professionals who are employed by school boards work as a team
in "conferencing" a student. Although "conferencing"” is especially necessary when
dealing with complex problems and/or ambiguous assessment outcomes, school
psychologists retain the principal role of collecting and interpreting information.
School boards that have jurisdiction over small or sparsely populated districts may
have only one psychologist in their employ.

The training to carry out psychoeducational assessments varies considerably
between institutes of higher education. Formal training courses exist at the university
level, usually as part of a postgraduate programme, but formal training in assessment is
not always a requirement. However, a 1984 survey showed that, in contrast to the
situation that existed 15 to 20 years previously, 75 per cent of school psychologists
working in the U.S.A. were trained in this particular ficld (Smith, 1984). Most
professionals have had a background in psychology and education, but the specifics of
their training vary considerably. Based on Fagan's estimation for the U.S.A. (1989),
about 20 per cent hold a doctoral degree, about 66 per cent have a specialist degree or
its equivalent, and less than 20 per cent hold a master's degree in psychology only. In
Canada, requirements for accreditation as a school psychologist differ across the

country but a mastet’s degree suffices in most provinces (Dumont, 1987).

Dissatisfaction with Current Assessment Practices

A general impression of the field of psychoeducational assessment is that there is a
great deal of variation, not only in the training and qualification of practitioners, but
also in their approaches to assessment. This has lead to considerable dissatisfaction
with the field. The lack of consistency in the administration and interpretation of
testing instruments is subject to particularly strong criticism. The ongoing argument

about test validity and reliability has been called an intellectual crisis in measurement



psychology (Mercer, 1988). Alternative tests have been proposed that better assess
cognitive skills (e.g., Siegler, 1988; Ward, Frederiksen, & Carlson, 1980). There have
also been calls for alternatives to testing that would require changes in assessment
procedure, One example of an alternative procedure is process assessment, This differs
from traditionz! practice in that students are assessed over a longer period so that
interactions among the child, assigned school tasks, and the environment may be
studied, and other people with whom the child is normally in contact, such as teachers
and parents, may be called upon to participate in the assessment process (¢.g., Meyers,
Pfeffer, & Eslbaum, 1988).

Assessors themselves express dissatisfaction in terms of discrepancies between
actual, desired, and perceived role functioning. Respondents in a study of job
satisfaction among assessors indicated that they spent more time in assessment than
they would have liked and less time in consultation, counselling, and research than they
desired (Levinson, 1990). A 1984 survey found that school psychologists spent as
much as 70 per cent of their tin:c in traditional, test-related activities (Graden,
Kaufman, Christenson, Ysseldyke, & Meyers, 1984). In contrast, the job descriptions
for school psychologists comprise a wide range of responsibilities. For instance, the
descriptions published by various ministries of education for Canadian provinces
include responsibilities as diverse as direct intervention with emotionally troubled and
conduct-disordered children, and consultative work among teachers to assist in the
development of individualised or group treatment programmes (Dumont, 1987),

Other areas of dissatisfaction among school psychologists reported by Lidz (1981)
are related to the professional judgements they are called upon to make. School
psychologists are in agreement with the criticisms found in the literature conceming
the validity and reliabiiity of the test instruments used to evaluate intellectual and

affective functioning. They are aware of the possible repercussions of diagnostic



labelling and its presumed long-term effects. They are also cognisant of the
subjectivity involved in the interpretation of data and the ensuing selection of
appropriate treatrents.

Parents, school administrators, and counsellors have been content with the results
of traditional assessment procedures, although, from the perspective of administrators,
the function of assessment is primarily to classify a child in order to place that child in
an appropriate educational programme (Lidz, 1981). Teachers have voiced several
complaints about the usefulness of psychoeducational assessment: that responses to
their referral requests are too slow, that reports are often incomprehensible or
irrelevant, that teachers should have greater participation in the assessment procedure,

and that there is insufficient follow-up to assessment (Lidz, 1981).

Research on Diagnostic Reasoning

Research on diagnostic reasoning, conducted in a cognitive science framework, has
been able to account for how accurate decisions are reached and representaiional
models of expertise have been constructed. Studies of professional reasoning have been
carried out in various domains including chemistry, chemical engineering, expository
writing, joumalism, and medicine. Models of expert information-processing and
problem-solving have proved useful for improving professional functioning, and for
teaching professional skills; they are essential, of course, to the design of expert
systems. However, in the domains of psychotherapy and psychoeducational
assessment attempts to construct formal representations of the assessment process have
not had wide practical application.

One of the questions being raised is whether or not the rule systems that model
reasoning in other domains apply to assessment in counselling, psychotherapy, and

psychoeducational consulting. In psychology and its related fields professional



judgement is influenced by inherent factors that differentiate these domains from the
others. Dumont and Leccmte (1987) have discussed the strong influence of theoretical
orientation on counsellors in psychotherapy. In this profession, problem
representation, extraction of client information, and solutions in terms of diagnoses
vary widely across systems of psychotherapy. This absence of clinical consistency
results in different diagnoses and treatment plans for apparently similar psychological
disorders. Bamett (1988), fecussing on schoo! psychologists' behaviour in planning
assessments and inierventions, discussed the components of professional judgement in
terms of the competing paradigms that exist with respect to professional practice in
specific situations. It appears that psychoeducational assessment is also subject to the

vicissitudes of theoretical orientation.

Objectives of the Present Study

The focus of the present research is the data-interpretation phase in the
psychoeducational assessment of schoolchildren. Typically, the assessment of
problems underlying the difficulties a student is experiencing at school is made on the
basis of information from a number of sources. Although individual tests,
questionnaires, observation guidelines, and interview techniques have been studied
both for their validity and reliability, each element has been looked at separately. There
has been relatively little attention paid to how client data are used to draw conclusions
as to the nature and remediation of the problem for which students have been referred
for assessment. There has been little investigation of whether characteristics of
diagnostic reasoning exist that are unique to psychoeducational assessment as distinct
from other subdomains of psychology and from other professions.

The study examines how psychoeducational assessments are formed based on the
information presented in a dossier that has been compiled as a result of a referral for
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psychoeducational assessment. The influences of experience and assessors' theoretical
orientations in psychology on professional judgement are investigated. The reasoning
strategies whereby case-file data are interpreted are represented in order to determine
their component processes. These processes are studied to establish whether they
differentiate between experienced and trainee assessors or whether they are otherwise

indicative of competence.

Significance of the Study

The present research is viewed as an initial exploration of the viability of
formulating cognitive-processing models for psychoeducational assessment. If the
assessment of educational difficulties is as problematic as that of psychological
problems in general, both experts and trainees would benefit from the formulation of a
model that could serve as a guideline for assessment. Professionals who participate in
the psychoeducational assessment process frequently describe their own understanding
of a problem as intitive, This study attempts to make explicit some of the thinking
underlying the important decisions that are made concerning schoolchildren. The
making of these processes explicit would allow for heightened awareness of how
psychometrists and psychologists reach their decisions and might lead to more open-
mindedness and flexibility in their outlook. If it ultimately proves possible to construct
models of expent information-processing for this domain, it could result in greater
consistency in the interpretation of client data, test results, and in the recommendations
made in response to assessment requests. The feasibility of applying expert systems
technology to psychoeducational assessment might then be increased.
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Chapter Two

Literature Review

Research in the area of psychoeducational assessment has focussed mostly on
separate parts of the assessment process rather than on the process as a whole.
Similarly, research on the interpretation of assessment instruments has attended to each
type of instrument separately and not to interpretation of the full dossier of information
that has been gathered about a pupil. At the same time there has been a great deal of
criticism of psychoeducational assessment, particularly of the continued use of
standardised tests but also of the way in which assessment data are collected and
interpreted. The greatest dissatisfaction has been with the interpretation process.

Standardised tests have not proved to be the reliable, valid, and objective tools they
were purported to be. Moreover, despite attempts to eliminate variability in
administration and scoring, the interpretation of tests is dependent, to a large extent, on
assessors' judgements. The use of statistical formulas for test interpretation has been
advocated, but has also been open to inconsistencies. [deally. the use of a rule-based
system to guide psychoeducational assessors would reduce variability in diagnostic
decision-making. Although expert systems for psychoeducational assessment have
been proposed, lack of precise, universally recognised criteria for evaluating
assessment methods and outcomes has hampered their development.

There are several factors which are thought to influence decisions in
psychoeducational assessment and which may account for some of the perceived
inconsistencies in this domain. These factors relate to various theoretical

considerations introduced by assessors into the referral situation, and to artifacts of the
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typical referral procedure, particularly the preparation of the referral information that is
provided to school psychologists.

Problem-solving research, in which the reasoning processes used by problem-
solvers have been studied, has described the characteristics that distinguish efficient
from less efficient reasoning strategies. Concurrent with this research has been the
development of methodologies for studying how individuals at different levels of
expertise in their professions reach their decisions. These methodologies are also
applicable to the domain of psychoeducational assessment. By these means

consistencies and variations across assessors in regard to the reasoning strategies they

employ can be investigated and possible determinants of expertise revealed.

Use of Standardised Tests in Assessment

Psychoeducational assessment has relied heavily on the scores yielded by the
administration of standardised tests. Huebner and Cummings (1986) found that, for the
most part, school psychologists utilise psychological test data appropriately in their
decision-making practices. However, more than a decade ago Bersoff (1973) wrote
about the decline of confidence in psychological testing, and recently there has been a
discernible trend away from standardised tests. For example, the Quebec Ministry of
Education's current guidelines for assessment do not discuss standardised tests at all
(Ministére de I'Education du Quebec, 1988). Silverman (1988) recommended an
alternative to any kind of standard testing whereby the individual would be directly
observed in the learning setting and the interest of the observer would be in the skill
being taught and not in the skill's presumed relationship to some construct such as
intelligence or perception,

One of the problems with standardised tests is that, in general, an individual's

scores are compared to a norm, This may be informative but it is of more practical
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value to use a criterion reference for that student so that specific achievement goals can
be set, and learning programmes tailored accordingly (Glutting, 1987). (The two
methods are not mutually exclusive; the use of both can be informative.) Smith (1980)
advocated the non-standardised use of standardised tests. Her mode of assessment
seeks to discover the factors related to the individual's learning which are unique. In
order to do this the interaction between the task, the child, and the environment must be
uncovered, While recognising that test manuals will argue against any changes in the
test instructions or setting, she stressed the importance of being willing to alter
standardised procedures where appropriate in order to determine the unique
instructional needs of each child. However, the reliability and validity of tests, when
put to non-standard use, are, of course, questionable. Meyers, Pfeffer, and Erlbaum
(1988) have discussed yet other approaches to psychoeducational assessment, they
favour process assessment. The primary goal of this type of assessment is to change
behaviour rather than to label, classify, or place the child. The assessment method
requires long-term monitoring of the child in his or her usual environments. Glaser
(1981) has advocated that new possibilities for cognitive diagnostic measures should be
used in conjunction with improved instructional design. However, the legacy of
traditional IQ testing is still with us. As stated by Smith and Knoff (1981), [Q "still tips
the scale” (p.55).

Data Interpretation in Assessment

Psychoeducational assessment practice has been described as engaging in a highly
complex set of behaviours without a suitable outcome (Ysseldyke & Algozzine, 1983).
This is a harsh judgement. Perhaps a fairer criticism would address the unsystematic
way in which data are gathered and the considerable variation in data interpretation,

depending on who is doing it. For instance, because results of standardised tests form
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only part of a case-file, the importance assigned to standardised tests may vary from
peripheral to central in the assessment process. Other pertinent darta include medical,
social, and educational history, and behavioural observations from various sources.
Although general guidelines exist for the collection of this information, it is often left
up to the individual psychometrician both to gather data and to interpret them.

McDermott (1981) discussed six possible sources of error in the psychoeducational

assessment of children:

1. Assessors examine identical data on the same case study, but apply different

criteria in their decision-making.

2. Assessors apply principles drawn from antithetical theories in psychology and,

as a result, make discrepant diagnoses.

3. Assessors are inconsistent in their weighting of diagnostic cues. This is

associated with erratic perception of the relative importance of different kinds of data.

4. Assessors are not constant with respect to the diagnostic styles they employ.
One assessor may change decision-making strategies within one case study as well as

across case studies that are intrinsically similar.

5. Assessors show preference for unverifiable or all-inclusive diagnoses, i.e., they
tend to choose diagnoses which are less easily confirmed than others, or to assign

diagnoses that cover a wide range of possible problems.

6. Assessors show preference for a determinative diagnostic posture. This
indicates a prevailing tendency to diagnose a problem even when the existence of a

problem is not yet proven.
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Statistical criteria for use with standardised tests. Part of the appeal of
standardised tests and, indeed, an impetus for their development in the first place are
that they presumably yield quantitative, objective descriptions of the characteristics of
an individual. The administration and use of tests or test batteries is strictly govemed
by rules published in the test manuals and also by technical standards published by the
American Psychological Association (1985). In the interests of reliable measures it is
required that there be as little variation as possible in the administration and calculation
of test results and that decision reliability be maintained. An objection to Smith's
proposal for adapting standardised tests to suit individual cases is that this puts greater
onus on assessors to make sound professional judgements because they can no longer
rely on technical standards for decision reliability.

Although currently there is considerably less inclination to assign intelligence
quotients to individuals, there is still a reliance on the use of quantitative data in
attempting to eliminate bias from assessment. The advantage of labelling a pupil with
several numbers rather than one number is debatable. Some statistical criteria for
evaluation have been set up. For instance, to be eligible for special education services
on the basis of a specific learning disability, the student must show evidence of a
discrepancy between intellectual ability and achievement, i.e., that the student is not
fulfilling his or her potential. This is known as the discrepancy definition of learning
disabilities. The critical threshold that is frequently used is a score in a standardised
achievement test that is 1.0 standard deviation below the score of the same person in a
test of intellectual ability. But criteria for eligibility for special education services vary
considerably (Salvia & Ysseldyke, 1985) as do teachers' stated agreement or
disagreement with them (Thurlow, Ysseldyke, & Casey, 1984). A review of U.S.
criteria and procedures for identifying leamning disabled children by Frankenberger and
Harper (1987) showed that the use of criteria cannot be taken for granted; furthermore,
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they are not uniformly applied even when they are used. But, as reflected in a recent
survey, most states are, in fact, in agreement over using the discrepancy definition for
identifying leaming disabled students (Mercer, King-Sears, & Mercer, 1990).

In contrast, Siegel (1989) argued that IQ does not need to be used in defining
learning disabilities. She questioned the [Q-achievement discrepancy definition on the

following grounds:

1. Her own conception of intelligence includes skills in problem-solving, logical
reasoning, and/or adaptation to the environment, whereas many IQ tests do not assess

abilities in these areas.
2. 1Q tests do not measure intelligence independently of academic achievement.

3. The formulas that have been proposed to measure the discrepancy between
achievement and IQ do not all depend on the same variables and hence do not yield

consistent results.

4, The use of a discrepancy definition penalises children from different cultural or

minority backgrounds.

5. Even when the IQ-achievement discrepancy exists, it does not appear to be
specific to children with learning disabilities. Children with mental retardation,
giftedness, and physical handicaps can also show significant discrepancies.

Siegel proposed that remediation should be based on detailed knowledge of the
child's academic skills rather than on extrapolation from "imprecise IQ measures and
an illogical discrepancy definition" (p.477). Stanovich (1989) was also critical of the
discrepancy definition, especially with regarded to the use of IQ scores as measures of

a child's learning potential. However, he regarded the main fallacy in the discrepancy
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definition to be the assumption that "the cognitive processes in individuals with LD
with low IQ scores are different from individuals with LD with high IQ scores”
(p.490).

Another reason that appeal to a statistical definition is unsatistactory is that it is
difficult to assess "potential” without recourse to tests that are themselves influenced
by previous learning experience. Portsmouth and Caswell (1988) stated that it is not
possible to predict un individual's potential for achievement whatever kind of
measure is used. They proposed that a more reliable method for planning teaching
targets is curriculum-based assessment which permits more systematic and objective
judgements of children's strengths and weaknesses. Nevertheless, the WISC-R and,
also, the Stanford-Binet are frequently used as a measure of potential against which
school progress is compared.

Alternative statistical approaches to the interpretation of the WISC-R, which do
not involve the IQ-achievement discrepancy, have been proposed. Grossman (1985)
presented information that can be used to calculate standard deviation quotients and
standard errors of measurements for selected subtest grouping and for determining
significant discrepancies between pairs of subtest combinations. Multivariate maodels
have been developed for ascertaining whether pairs and sets of scores on a
standardised test are jointly unusual for a given individual (Hubg, 1985). Siegel's
point about the inconsistencies that result from the use of different formulae is
pertinent here. In his conclusions to a discussion of formulae for evaluating the
abnormality of test-score differences, Silverstein (1984) made a further important
point that users of fonnulae should be aware that a difference that is abnormal in the
statistical sense need not imply pathology.

Statistical criteria for the interpretation of assessment data in general. Meehl

(1954) has argued for the relative superiority of inferences based on statistical or
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actuarial data over clinical data in the field of applied psychology. In virtually every
one of 100 studies in which there was sufficient protection against inflated results for
actuarial methods, e.g., mathematical procedures that capitalise on chance relations
among variables, the acruarial method equaled or surpassed the clinical method (Dawes,
Faust, & Meehl, 1989). It has been claimed that the studies misrepresented the clinical
method either by denying judges access to crucial data sources such as interviews, by
using artificial tasks that failed to tap their area of expertise, or by including clinicians of
questionable experience or expertise. But, sufficient evidence is available to allow these
criticisms to be refuted (Dawes et al., 1989). However, formulae are not infallible
(Kleinmuntz, 1990), even when used in a consistent manner. There are circumstances in
which the clinical judge might improve on the actuarial method (Dawes et al., 1990).
Wiggins (1981) proposed that attention be given to the development of procedures that
better combine both clinical and statistical prediction. This statement is relevant to the
field of psychoeducational assessment although both clinical and empirical prediction

criteria have yet to be agreed upon.

Expert systems as aids to psychoeducational assessment. . Expert systems offer
potential for assisting human service professionals in making complex decisions
(Shoech, Jennings, Schkade, & Hooper-Russell, 1985). Generally these are rule-based
systems which apply inferential mechanisms to knowledge bases in order to extract
decisions. In psychoeducational assessment, such a system would potentially make the
assessment process more systematic and improve the accuracy of assessors' decisions,
as well as improve the delivery of specialised services (Hasselbring, 1985). Several
such expert systems are under development for use by special service providers in
education. The McDermott Multidimensional Assessment of Children (M-MAC) has two

main functions: the classification of childhood normality and exceptionality and
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the design of individualised educational programmes (IEPs) (Glutting, 1986; Glutting
1987). Hasselbring (1986) describes two systems, Class.2 and Mandate Consultant.
Class.2 has six components for evaluating student eligibility for special education
funding in a specific disability area: leamning disabilities, speech and language, mental
retardation, behaviour disorders, physical impairment, and sensory impairment.
Mandate Consultant provides school personnel with a second opinion regarding the
consistency of actions by school officials as they implement the IEP process. Two
other systems, Class.LD2 and Behavior Consultant, are described by Gingerich (1990a).
The purpose of Class,LD? is to classify leaming disabled students. Behavior Consultant
advises on data collection procedures and intervention strategies for child behaviour
problems in the classroom,

These systems atternpt to bring reliability and consistency to a field in which
recognised human experts often do not agree among themselves (Gingerich, 1990a).
But there is an inherent paradox in stating that an expert system can be constructed to aid
decision- making in a field, such as psychoeducational assessment, in which expens
do not agree among themselves. A critical requirement for expert systems is that the
experts working in the fields for which they are designed must agree on correct
solutions, otherwise the system cannot be validated. It is even hard to claim that
expertise exists (Gingerich, 1990b). Another problem with expert systems for the
human service professions is that certain decision problems may not be solvable by
expert systems in their current designs. Kieinmuntz (1990) suggested that research
might focus on designs that permit the systems to recognise their inability to solve
certain decision problems. When such designs are achieved, it will be possible for
specialists to work together with decision aids, supplying their inputs and monitoring

their outputs,
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Issues in the Interpretation of Psychological Data
Although there have been attempts to make the interpretation of psychoeducational

assessment data objective, there are, nevertheless, various factors that are thought to
influence assessors in their decision-making: adherence to particular theoretical
orientations in psychology and to preconceived notions that govern professional
practice, preference for particular views of educational exceptionality, overeagerness to
diagnose problems {McDermott, 1981), and the tendency to be unduly influenced by

referral information.

Theoretical orientation and preconceived notions. A problem that underlies
interpretation of clinical data is that the clinician is strongly influenced by his or her
theoretical orientation in psychology. Dumont (1987) discussed the search by
psychotherapists for client data that they can interpret in terms of their theoretical
orientation in psychology. Whether greater emphasis is placed on test results, on
contextual factors, or on psychosocial factors is likely to depend on the theoretical
orientation and also on the previous experience of the individual responsible for
interpretation of the case material. Preconceived notions, defined by Barnett (1988) as
"personal theories", may also exert a strong influence on the interpretation of case
information (Arkes, 1981). Arkes reviewed the evidence from the fields of economics
and clinical psychology that professionals have negligible awareness of the factors that
influence judgemeuts. As a result of theoretical orientation or preconceived notions, or
both, it is likely that a single underlying hypothesis will be put forward to explain the
given data. Once a single hypothesis is made, attachment to it grows. Then,
unwittingly, the theory is made to fit the facts and the facts are made to fit the theory.
These observations were made as early as 1897 by the geologist Chamberlin (cited by
Platt, 1964).
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Nisbett and Ross (1980) have discussed how conflicting evidence can be treated as
if it were supportive of beliefs, "impressions formed on the basis of early evidence
survive exposure to inconsistent evidence presented later” (p.179). Snyder and Swann
(1978) showed that it is possible to evoke bias in the interpretation of information by
prior suggestion of a theory. They found that their subjects attended to confirmatory
evidence of the suggested theory more frequently than to disconfirmatory evidence. In
fact, these subjects often failed to attend to disconfirmatory evidence, in spite of the
fact that the theory was founded on a weak base. In their experiment, subjects were
given a personality description of an individual. All subjects were given the identical
description but at the outset half were told that the individual was an introvert and half
were told that the person was an extravert. The subjects were able to find confirmatory
evidence for both personality traits from within the same description and they were
able to maintain the initial "theory” about the individual.

According to Bamett (1988), professional practices are founded on "lore” or
opinion, and are not well researched. "Professional models of practice are described in
texts and coursework, tend to be globally articulated, ofter result from the work of
influential spokespersons or ‘camps’, and tend to be seductive in this sense” (p.659). If
this is true, then the professional models will be perpetuated through teaching practices.

Hence trainees will be just as susceptible to prevailing opinion as their supervisors.

Conceptualisation of the presenting problems. Differences in theoretical
orientation will be associated with different conceptions of theoretical constructs in
psychology and of the nature and causes of educational exceptionality. Many theorists
consider prevailing conceptions of intelligence to be incomplete and include an ever-
increasing number of components in their global construct of intelligence (Stanovich,

1989). This has direct impact on conceptualisations of educational exceptionality.
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Quay (1973) perceived three basic viewpoints in regard to how and why a child
may be experiencing educational problems. The first view is in terms of process
dysfunctions which can be attributed to sensory, motor, specific internal processes
(e.g., poor short-term memory) or global internal process (e.g., low intelligence, poor
motivation). These are all within the child. The second conception is an
"environmental” view which holds that adverse life experiences interfere with normal
learning. This has been a popular view in regard to educational problems related to
affective disorders. The third notion emphasises the lack of appropriate experience
with direct effects on the education process, Like the second concept, the source of the
problem is outside the individual. The putative correlates of learning difficulties can be
broadly categorised under the following headings: affective or emotional, cognitive or
educational, physiological, and ecological or contextual (Barnett, 1988). The first three
categories correspond to processes within the child, while the fourth corresponds to the
environmental component. Quay advocates an integrative approach, but clearly the
conceptualisation of the problem will influence the choice of tests, the selection of
information that is deemed 1elevant to the case, the assessment of educational
handicaps, and the recommendations for their remediation. Conceptual differences,

then, result in highly divergent professional practices (Bamett, 1988).

The emphasis on negative characteristics of a case. When a student is referred for
psychoeducational assessment, the recognition of areas of strength as well as those of
weakness is critical to the design of remedial programmes. Studies of diagnostic
decisions made by psychotherapists suggest that experience produces an increased
cmphasis on negative characterological aspects, particularly in increased perception of
maladjustment and a less generous view of clients' motivation for change (Wills, 1978).

The outcome of a study by Segal (1970, cited in Wills, 1978) of professional workers'
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perceptions of mentally disturbed clients suggests that, when a medical framework is
used 1o assess clients' emotional functioning as well as their physical limitations, the
social strengths that they may have often go unrecognised. The individual's strengths
are not always sought because a medical model of diagnosis is most effective in
describing weakness. An issue that is relevant to psychoeducational assessment is
whether experienced assessors in this domain show a similar tendency to search for
negative characterological features and pay less attention to, for instance, students’
scholastic successes, successes in coping with physiological problems, and adaptive

responses to their environment,

Bias created by referral information. There is another source of bias in
psychoeducational assessment besides that created by assessors' adherence to a
theoretical or personal orientation in psychology and which can be expected to produce
a search for the negative characterological aspects of a case. This is the bias created by
the contents of the referral information. Rosenhan (1973) demonstrated the biasing
effect of referral information in diagnostic evaluation processes in psychiatry.
Ysseldyke and Algozzine (1981) found that referral data likewise influenced the
placement of children in special education programmes. Tidwell's results indicated a
biasing cffect when examiners were knowledgeable about the reasons for referral
(Tidwell, 1976). In contrast, Huebner and Cummings (1986) found that school
psychologists relied on test data and not on referral information to reach their decisions.
Similarly, Ritchie (1986) found that reason for referral did not significantly influence
diagnostic classification. He suggested that other information (attainment and
intelligence levels) was more influential.

Ritchie suggested that more experienced assessors may be less influenced by reason

for referral and that this, in part, accounted for the difference between his own findings
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and those of Ysseldyke and Algozzine. Ritchie's subjects were full-time primary guidance
officers, employed by an Australian school board, who perform functions similar to those
of school psychologists in Canada and the U.S.A., whereas the majority of subjects who
took part in the study by Ysseldyke and Algozzine were not school psychologists; regular
and special education teachers, administrators and support personnel also served as
assessors. The experience factor could also account for the results of Tidwell's study in
which the subjects were graduate students enrolied in a school psychology intemship.
However, a study by O'Reilly, Northcraft, and Sabers (1989), in which the subjects were
all practising school psychologists with an average of 8 years of experience, found that
there was a significant tendency for eligibility (for special education) judgements to
mirror the stated reason for referral. Thus the influence of referral information on

assessors’ decisions remains a contentious issue.

Psychoeducational Assessment as Problem-solving

Interpretation of case-file information compiled as part of the psychoeducational
assessment process can be viewed as a complex problem-solving task, In problem-
solving research it is necessary to analyse the task itself and the performance of
subjects in cairying out the task. It is then possible to specify the elements of the
problem and the relations among these elements that the subjects extract or manipulate
during their search for solutions. Systematic, semantic analyses of verbal data have
been used to study problem-solving behaviour in tasks that are ill-defined or
unconstrained, ¢.g., medical diagnosis based on patients' case-histories, Verbal data are
obtained by requesting subjects to generate think-aloud protocols as they work through
the task. Subsequent analyses of these protocols enable researchers to construct medels
of the cognitive processes associated with problem-solving. These models can be used

to compare the characteristics of problem-solving by experts in a domain with that of



less-expert individuals or novices. Although this type of research has been used
extensively, for example, in the domain of medical diagnosis, its potential in the domain

of psychological assessment has yet to be explored.

Problem-solving skills. The cognitive processes that are involved when information is
presented to a user have been medelled in studies of problem-solving skills. Much of the
impetus for the research into and the modelling of human problem-solving has arisen from
interest in computer simulations of these capabilities and from the continuing
development of expert systems to aid (and sometimes to replace) human resources.
Newell and Simon (1972) initiated much of the work in problem-solving, beginning with
well-defined problem-solving tasks. The kinds of problems dealt with initially were quite
restricted, e.g., anagrams, cryptarithmetic, and puzzles like the "Tower of Hanoi"
problem. Their methodology is less applicable in verbally complex situations that depend
on a rich knowledge base. Research interest subsequently expanded to ill-defined
problems, e.g., the chess studies carried out by Chase and Simon (1973), and to problem
items for machine-scorable examinations that can be actually used to measure higher-level
cognitive skills (Ward et al., 1980; Carleson & Ward, 1988). Interest has centred, not
only on the study of the cognitive skills used in problem-solving, but also on the use of
problem-solving tasks in order to assess competence . The question of how appropriate
skills are acquired and the importance of systematising the teaching of such skills has
meant that the comparison of experts' and novices’ cognitive processes has become a
prominent feagure of research into problem-solving,

In Greeno's (1978) conceptualisation of problem-solving, understanding relations
among concepts of persons, things, and events are like problems of inducing structure.

That is, one must understand the relations present among the problem elements and



hence generate an integrated representation of these relations. A person's ability to
transform a problem, as initially presented, into a "problem space” requires a process
for identifying concepts in the problem with components of the person's problem-
solving knowledge. The elements of a problem space consist of states of knowledge
about the problem and the operations for manipulating the information it contains.
These elements must, however, be generated by the problem-solver. The problem
space can be identified by studying subjects' behaviour, such as by analysing verbal
protocols (Newell & Simon, 1972).

One feature of problemn-solving knowledge that influences people’s ability to apply
it in various situations is the degree to which those problem-solving procedures are
meaningfully related to other general concepts in their memory structures. Strong
generative skills for problems of inducing structure in novel situations would involve
ability to appreciate general patterns of relations among concepts and components of
situations for which the verson was not specifically trained. Therefore, a representation
of well-integrated reasoning would be characterised by a conceptual or semantic
network in which the concepts representing each source of information are combined.
The integration process is optima! i it maximises the final information content or,
equivalently, minimises information loss (Massaro & Friedman, 1990). The decision-
making process reflects the manner in which the information is combined.
Psychological assessment, when it is viewed as one type of problem-solving task, does
not have a high degree of specificity as to how to maximise information content. This
is dependent on how individual assessors conceptualise the problem. Therefore, in this
domain, representations of relations among problem elements and of the decision
making process may reflect alternative conceptualisations of the problem, rather than

efficiency and competence.



Representation of reasoning processes. Implied in the preceding discussion of
problem-solving skills is the necessity to make explicit problem solvers’ mental
representations of the problem space. Individuals' knowledge of something, for example,
how to proceed when confronted with a problem-solving task, depends on the ability 1o
form mental models, inside the .ad, so to speak, that accurately represent the thing as
well as the actions that can be performed by it and on it (Sowa, 1984.). The concept of
mental representations has been developed in the context of cognitive science research
which sceks both to model human cognition and to achieve greater understanding of wha
constitutes optimal and less than optimal functioning in various problem-solving
situations. Models of cognition should represent explicitly and accurately the
characteristics of the worlds being modelled (Palmer, 1978). In cognitive science "the
worlds” being modelled are individuals’ mental models themselves. Cognitive
psychology, then, aspires to informational equivalence between its models and actual
representation "inside the head” of the individual engaged in problem-solving.

Various notational systems have been developed for constructing models of
representation. Cognitive representations may be modelled by semantic networks or
conceptual graphs, which are data structures composed of nodes and links and for
which rules are specified so that the structures within the networks can be defined
(Frederiksen, 1975; Fredesiksen & Breuleux, 1989). In the conceptual graphs used by
Sowa (1984) concept nodes represent entities, attributes, states, events, and processes,
and relation nodes show how the concepts are interconnected. "Conceptual graphs play
a dual role in model theory: they make statements about the world, and they serve as
structures that represent the world" (Sowa, 1984, p.167). The design of "intelligent”
computing systems (expert systems and artificial intelligence [ AI]) also nccessitates

the representation of knowledge. These representations must be in the form of
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computational languages. Sowa's detailed exposition of assumptions, definitions, and
theorems enables his system to be applied to the design of "intelligent” and usable

computer systems

Protocol analysis. The function of protocol analysis is to obtain access to the mental
world of the individual engaged in a problem-solving task and hence analyse how
soluticns are reached (or artempted). The use of verbal reports as data is described in
detail by Ericsson and Simon (1984), who demonstrated that verbai data are highly
pertinent to and informative about subjects’ cognitive process. Verbal data can be used in
developing and testing detailed information processing models of cognition. However, in
order to take advantage of the power of verbal data, methodologies for encoding and
interpreting these data must be developed. Ericsson and Simon demonstrated the utility of
protocol analysis, but the most applicable theory of analysis must be chosen. The specific
examples of analysis given by Ericsson and Simon to illustrate the use of protocol
analysis, are confined to cognitive processes in problem-solving with well-defined tasks
such as arithmetic and word puzzles. These analyses have limited utility in complex
domains, aithough the models of reasoning in well-structured domains provide insight
into problem-solving in a wider range of tasks, including problems which themselves
require insight in order to be solved (Kaplan & Simon, 1990).

Ballsteadt and Mandl (1984) summarise some of the methods that have been used
to analyse spontaneous spoken language. The simplest procedure is to use word counts
and to evalunate the protocol on the basis of word frequency and word types. Analysis
based on the main ideas that appear in the protocols involves marking the protocols
according to the location of each new, self-contained idea. On a more detailed level,

the protocols can be analysed according to Chafe's (1980) evaluation method to allow
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the paralinguistic aspects of spoken language o be retained (pauses and intonation),
This enables the evaluator to identify the foci of the subject's attention, as well as the
main idea units.

In text research, text and recall are compared with one another using propositions
(i.e., semantic structures) as units for encoding information (van Dijk & Kintsch,
1984}; a proposition is a triplet consisting of two concepts linked by a relation
(Frederiksen, 1975). A detailed method of analysis of verbal protocols has been
developed by Frederiksen (1975). Frederiksen's model is a precise, rule-based approach
to semantic, or propositional, analysis. It is a general model in that it was developed
independently of any particular domain of knowledge or skills, and can, therefore, be
applied to both well-defined tasks and to complex and ill-defined tasks. This method
of analysis has proved to be useful in modelling text comprehension and production,
and knowledge acquisition and integration in a variety of domains, e.g., clinical
problem-solving in medicine, discourse processing in translation, second-language text
comprehension and production, and procedural problems in chemistry and chemical
engineering.

A propositional analysis of subject-generated protocols provides a method of
studying the inferences subjects make when reading or listening to information, and for
studying the prior knowledge that is brought to bear in, for exan:nle, a problem-solving
situation. The semantic or conceptual structures that are expressed in language can be
studied and sets of rules that specify particular types of structures can be identified.
Furthermore,the informational equivalence between the model of representation in the
form of a semantic network and the mental representations of the problem-solvers is

achieved.
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The comparison of expert and novice problem-solving. In experimental studies of
problem-solving, use has been made of the expert/novice distinction in order to
compare and contrast the performance of those with previous experience with the
performance of those with limited experience or those for whom the situation is novel.
Clear expert/novice differences have been found in studies using well-defined
problems. The expert reasons from one concept to the next in a sequence of presumed
causal relations, with few digressions, until a solution is reached. An important
characteristic of expert performance is the expert's ability to represent problems
successfully. This requires experts to possess a well organised structure of knowledge.
An efficient search for hypotheses about salient features of the problem is thus
facilitated (Greeno & Simon, 1984). In contrast, novices generate tentative solutions
which are revised when new information is reviewed with backward reference to the
information given earlier. This is a more general but less efficient search strategy, at
least in situations where there are clearly defined solutions, although similar resuits
have been obtained in studies of domains where the problems are less well defined.

The contrast between experts and novices may not be as apparent in psychological
assessment where flexibility is thought to be important, when there may be a number of
ways of solving the problem, and several possible solutions. The research reviewed by
Wills (1978) leads to the consideration that, when a flexible outlook is needed, a
strategy of review and revision might be the best one. If this is the case, alternative
models of reasoning may be needed in order to represent the different levels of
expertise. The literature described previously suggests that psychologists are
susceptible to bias from a number of sources and that the facts of a case-history are
extracted so as to conform to favourite theories and concepts. If this is true, then
models of expert reasoning would not reflect review and revision strategies. If,

however, as Bookbinder (1986) has urged, assessors test their opinions and modify
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them if they are shown to be inaccurate, then an alternative problem-solving model to
that which assumes a single, correct approach is required.

To avoid the error of absolute attachment to a single hypothesis, Platt (1964)
advocated combining the method of testing multiple hypotheses, put forward by the
geologist, Chamberlin, at the turn of the century, with the method of strong inference.

Strong inference requires the following steps:
1. Devising alternative hypotheses.

2. Devising and carrying out ways of testing the hypotheses which will exclude

one or more of them.

3. Repeating the first two procedures, making subhypotheses or sequential

hypotheses to refine the possibilities that remain; and so on.

The reasoning strategy involved is one of consecutive inference in which the
decision points are represented as the forks in a conditional inductive tree. A postulate
is tested and, if all the necessary premises are found to be true, then the hypothesis in
question can be retained. If, however, the results do not conform to the set expected,
the hypothesis is discarded in favour of one or more of the alternatives which is better
supporied by the results. The procedure is continued until a satisfactory solution to the
problem is found. Piatt's discussion suggests that, when problem-solvers take a flexible

approach, the use of inductive inference might be characteristic of their reasoning.

Studies of Reasoning Processes in Assessment
An investigation of diagnostic decision-making behaviours among groups of school
psychologists at successive levels of training and experience was carried out by

McDermott (1975). McDermott used five types of measures to differentiate between
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prepracticumn and postpracticum trainees and experienced school psychologists. These
were measures of the amount of diagnostic data required to reach a decision, measures
of the time spent to reach particular diagnostic decisions, a measure of the number of
diagnoses asserted previous to making final diagnostic decisions, measures of
expressed confidence in various decisions, and measures of changes in confidence from
one point in the diagnostic process to another. McDermott found that the groups could
be distinguished and that criterion groups were closely associated with the relative
point in the diagnostic process at which subjects were able to assert a diagnosis which
remained unchanged through to the termination of the process.

Bus and Kniizenga (1989) conducted an investigation of the diagnostic problem-
solving behaviour of expert practitioners in the field of learning disabilities in which
the subjects were asked to think aloud about the information they were given.
Segmentation of the transcribed protocols was based chiefly on syntactic information
and articulation breaks (Ericsson & Simon, 1984). The resulting segments were coded
according to eight predetermined categories which described the subjects’ use of the
information. For example, a segment was coded as "planning" when a subject named
topics on which information was desired, as a "hypothesis" when assumptions were
made or questions were raised that prompted information gathering, and as a
“recommendation” when remedial prescriptions were made. From two sets of pooled
data, (all subjects diagnosing the same case were pooled, and two cases were used),
sequences of actions were established and frequencies per action were calculated. The
action sequences were found to deviate from those associated with scientific problem-
solving behaviour. Scientific problem-solving behaviour is typified by enquiry
followed by collection of informaticn in the light of particular hypotheses, which, in
turn, is followed by examination of this information to ascertain whether or not the

hypotheses are supported. New or modified hypotheses are formulated as required by
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the data. Bus and Kruizenga found that, after initizl enquiry, their subjects gathered
information without formulating prior hypotheses. They also found that a great deal of
the information remained uninterpreted and that recommendations were not connected
to the diagnostic findings.

Bus (1989) carried out a study which focussed on the extent of agreement about
information, diagnoses, and recommendations. Ten reading specialists were asked to
think out loud about a simulated case of reading and spelling disability and it was
found that there was very little agreement among the subjects both with regard to
diagnostic statements and remedial prescriptions, even when similar information was
used.

The outcome of McDermott's investigation suggests that some distinctions can be
made concerning the decision-making behaviour of experts and trainees, The studies
by Bus and Kruizenga and by Bus reflect the criticisms that psychoeducational
assessment is unsystematic and inconsistent, All three studies and the prevalent
criticism of the field point to the need for further study of the reasoning processes
involved in the utilisation and interpretation of case data and in the drawing of
conclusions as to the specific nature of problems and their remediation. The taking into
account of assessors' own predilections for particular theories in educational
psychology may show that the process is not, in fact, random, but that inconsistencies,
such as those listed by McDermott (1981), are related to variations in problem
conceptualisation, If so-called errors follow a pattemn, this is information that can be
used to achieve a more complete understanding of why certain information is selected
for consideration and how it is combined into the decision-making process. The
influence of a putative negative, problem-oriented approach to assessment, as opposed
to a positive approach that seeks cut successful responses to the demands of school,

also needs to be taken into consideration. The effects of experience on case-file
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interpretation could then be assessed with reference to theoretical preference, anticipatory

biases, and reasoning strategies.

Studies of reasoning in the domain of medical diagnosis. Examples of the
modelling of assessment processes have been provided in the domain of medical
diagnosis. The type of methodology employed made use of think-aloud protocols and
propositionat analysis to construct models of representation for diagnostic reasoning.
Hence the kinds of skills that led to accurate diagnoses could be studied.

The influence of the medical knowledge base of practitioners on their ability to
formulate accurate diagnoses has been studied by Patel and Groen (1986), and by Joseph
and Patel (1986, 1987). The methodology that was used in these studies was based ona
propositional analysis of think-aloud protocols adapted from Frederiksen. Propositions in
the subjects' protocols were identified. Information regarding how propositions were
related were used to construct a network of nodes (propositions) and links (relations)
which, in Frederiksen's system, is called a frame. Patel and Groen (1986) identified a rule
system that modelled diagnostic explanations in terms of causal pattems., i.e., a network of
if-then rules. They observed that experts with accurate diagnoses principally used
forward reasoning (from data to theory), while experts with inaccurate diagnoses used
more backward reasoning (from theory to data). Joseph and Patel (1986) studied expertise
as a function of domain-knowledge. Forward reasoning via causal links was used by high
domain-knowledge subjects to generate hypotheses, and backward reasoning was used to
explain the relationships between cues and the hypotheses. The low domain-knowledge
subjects used more backward reasoning strategies compared to the high domain-
knowledge subjects, The results also indicated that high domain-knowledge subjects used

links from critical cues to a greater extent than did low domain-knowledge subjects.
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In a further study, in which subjects were presented with the case of an
endocrinology problem, Joseph and Patel (1987) found that when the representations of
low domain-knowledge subjects (cardiologists) were compared to the representations
of experts with high-domain knowledge (endocrinologists), the high domain-
knowledge subjects had organised information in such a way as to limit the generation
of multiple hypotheses. These findings agree with those of Lesgold, Feltovitch, Glaser,
and Wang (cited in Greeno & Simon, 1984) who studied the reading of X-ray films by
expert and novice radiologists. Expert radiologists used salient features to generate
initial hypotheses that were refined or modified on the basis of more detailed features.
Their hypotheses were well integrated with their knowledge of anatomy. That is, the
elements of the X-ray problem to be solved were understood in relauon to their
knowledge of anatomy. Interpretations by novices depended more on finding an
explanation for a few features, and on assimilating other details into their initial
hypotheses in an ad hoc manner.

Clear differences between expert and less expert medical practitioners were thus
seen. These differences arose from the ability to recognise critical cues, and the ability
to organise this information so as to reason directly towards an accurate solution

without the need for revision.

Application of the problem-solving research methodology 1o psychoeducational
assessment. A research method which enables the reasoning processes used by
experienced and less experienced practitionets in a particular dorr .in to be made
explicit, such as the method used in the medical studies, has potential for use in studies
of psychoeducational assessment. The process of interpretation in psychoeducational
assessment can be considered as a type of problem-solving task. The analysis of

subject-generated protocols, which has proved to be a valuable research method in the
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.nvestigation of problem-solving skills in other domains, can be similarly applied to
psychoeducational assessment in order to analyse how assessors actually work through
case information.

There is some similarity between medical diagnosis and psychoeducational
assessment. Medical diagnosis requires consideration of data from a variety of sources,
some of which may be more pertinent to the problem than others. Psychoeducational
assessment also involves the study of case-files that contain information from different
sources. However, there are sufficient differences between medical diagnosis and
psychoeducational assessment that the medical models may not represent completely
the reasoning processes involved in the interpretation of psychoeducational assessment
data. Moreover, the contrast between experts and novices may not be as
straightforward.

A quesiion that arises in the domain of psychology is whether or not the perceptions
of the more experienced professionals are more accurate than those of the less
experienced. Because of this, it may be fruitful to ask what information about the
target is sampled (Wills, 1978). It may well be the case in psychoeducational
assessment that professionals’ and trainees’ perceptions of persons are both accurate in
some sense but are based on differential 1.se of information. In psychoeducational
assessment it may not be as readily apparent what information is most salient to the
case, which facts are linked, nor how they are linked. Reasoning in a forward direction
via causal links may not prove to be as significant a determinant of expertise as in a
domain whete the identification of ~ausal factors is directly connected with
remediation. These considerations have not yet been examined in the context of
psychoeducational assessment so that, within this domain, it is not known to what types

of reasoning models expert and trainee assessors conform.
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Chapter Three

Rationale

A great deal of dissatisfaction has been voiced over the process of
psychoeducational assessment, particularly concerning the ways in which data are
interpreted. The lack of diagnostic agreement among assessors has called into question
the validity of current methods of assessment. However, the question as to why
assessors arrive at dissimilar solutions to the same problem has not been answered.
Comprehensive studies of the processes whereby assessors reach decisions concerning
the cases referred to them are required. Much of the previous research on the methods
employed in assessment has attended to separate parts of the assessment procedure.
There has been relatively little research on the process as a whole. In particular, little
account has been taken of the factors that influence the ways in which assessors
interpret information in order to reach their decisions.

There are several factors that may be responsible for the disagreement within the
profession, of which practitioners need to be aware: theoretical and personal
orientations in psychology, differences in problem conceptualisation, anticipatory
biases, and different reasoning strategies. These are potential systematic sources of
"error” and are, therefore, amenable to investigation. Attempts to remove sources of
variation in assessment outcomes, such as the use of standard test procedures and
statistical methods, have not been satisfactory hecause it is impossible to reduce a
complex human services field to computational formulae and to eliminate completely
professional judgement.

An essential element in the determination of what constitutes expertise in

psychoeducational assessment is the analysis of differences between the decision-
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making practices of individuals with considerable experience in the field and that of
trainees. In the domain of psychology and its related fields it is necessary to take into
account that practitioners subscribe to different theories of human behaviour which, in
turn, determine the concepts and practices that are brought to bear during assessment.
Theoretical orientation can be viewed as a constraint on judgement as it acts to enhance
anticipatory biases and to limit the hypotheses that will be considered. As such,
theoretical orientation is seen as a powerful and pervasive influence on professional
judgement,

The study of psychotherapists by Wills (1978) leads to the consideration that less
experienced psychologists retain, at least in one respect, an advantage over those who
are more experienced in that they are less prone to perceive maladjustment and are
therefore more likely to attend to adaptive modes of behaviour, This challenges the
assumption that experience is necessarily associated with superior diagnostic
reasoning, at least in regard to the domain of psychology. Ritchie (1986) has suggested
that experience acts to reduce the influence of referral information on decision-making
in psychoeducational assessment. If, in fact, experienced assessors are less likely to
cxaggerate the problems stated in the referral information than less experienced
assessors and are more willing to seek positive attributes than their less experienced
counterparts, this would lead to findings contrary to those of Wills. However,
insufficient evidence has been offered in this regard. One of the assessors' tasks is to
reframe the problems if necessary and offer alternatives to the prevailing views
(Dowling & Osborne, 1985). But assessors are also likely 1o direct their search for
solutions so as to respond to the initial questions posed in referral statements and
formulate their own hypotheses accordingly (O'Reilly et al., 1989; Rosenhan, 1973;
Tidwell, 1976; Ysseldyke & Algozzine, 1981). The present study compares expert and

novice reasoning strategies to investigate whether adherence to a theoretical orientation
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varies as a function of experience in psychoeducational assessment and also produces
an emphasis on negative aspects of a case description. Differences in problem
conceptualisation are examined in the context of theoretical orientation to which they
are intrinsically linked.

As with other domains, psychoeducational assessment can be studied as an
example of problem-solving in an unstructured problem space, This view of diagnostic
reasoning as problem-solving has yielded models of reasoning which represent
expertise. In the domain of medicine, for instance, the expert model was found to be
characterised by primarily forward causal reasoning, a high level of integration
between domain knowledge and critical cues, and an organisational structure which led
to early identification of the correct solution without overgeneralisation of clinical
categories and re-evaluation of diagnoses (Patel & Groen, 1986; Joseph & Patel, 1986,
1987). These models serve as examples against which to compare less expert and
novice modes of reasoning and can be used as aids in teaching and practice, especially
when expert systems have been developed as a result. Before similar models can be
constructed for the domain of psychoeducational assessment, it is necessary to
investigate further how assessors interpret case-file information, to take into account
the vartous influencing factors, and to establish whether experience acts to moderate or
aggravate their effects.

The technique of obtaining think-aloud protocols is an initial step in the analysis of
reasoning processes, and has already been used in studies of diagnostic decision-
making in the field of learning disabilities (Bus, 1989; Bus & Kruizenga, 1989). But
these studies did not work towards representationtal modeis of reasoning and only
added further to the impression of assessment as highly unsystematic. However, in
applying methods based on protocol analysis to psychoeducational assessment, it is

necessary to be aware of the following difference between psychoeducational
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assessment and other domains in which expert and novice reasoning have been
modelled. In psychoeducational assessment, the selection of a single expert model of
interpretation that is generally recognised as more efficient and accurate than most
others is problematic because there are no fixed criteria for designating any one
assessment as being more correct than others, or, at any rate, more suitable than any
other for use as a template. In the medical studies cited and in studies carried out in the
areas of expository writing (Donin, Denhiére, & Frederiksen, 1988), knowledge
integration in chemistry (Kubes, 1988), and procedural knowledge in biochemistry
(Frederiksen & Breuleux, 1989) it was possible to model the reasoning of an
acknowledged expert. The representations of reasoning that were obtained from the
expert and less expert subjects’ protocols could then be compared to and contrasted

with the expert template.

Methodological Framework for the Study

The present study adopts the method of think-aloud protocols as a means of
investigating the reasoning processes used by psychoeducational assessors as they
interpret a case-file. Several features of the interpretation process in psychoeducational
assessment can be investigated by analysing the numbers and types of inferences that
are made by subjects during the generation of their protocols. The aspects of the
protocols chosen for consideration relate to the specific research hypotheses
conceming the total number of inferences made, conceptualisation of the problem in
terms of its educational, emotional, physiological, or contextual correlates, attention
given to perceived negative or positive evidence of adjustment, and evidence of ability
to produce altemative interpretations of case-file data. This can be carried out by

categorising and enumerating the inferences contained in subjects’ protocols.
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Of the factors believed to influence assessors' interpretations of case-file material,
the present study addresses two in particular: theoretical orientation and anticipatory
bias towards negative characteristics of the case, The problem of bias created by the
referral information is not specifically addressed in formulating the research
hypotheses in that the present study does not include referral information as a
controlled variable. That is, all subjects were presented with identical referral
information at the beginning of the case-file. However, the categories of inferences
made by subjects are studied for their relationship to the referral information provided.
The presenting problems, as stated in the referral information, may direct subjects’
attention tc educational, emotional, physiological, or contextual factors and 1o
corresponding manifestations of adaptive or maladaptive behaviours,

Subjects’ formal theoretical orientation in psychology can be assessed either
directly, by self-rating, or indirectly, by scaling their responses to statements that
conform to various theories in psychology. The latter method is preferable because it
avoids any tendency on the pan of subjects to rate themselves according to what they
telieve is a preferred orientation in the context of the experimental situation.
Therefore, the present study uses subjects' responses to items on a scale for assessing
relative orientation preferences as an index of theoretical orientation. Details of the
Counselor Orientation Scale (Loesch & McDavis, 1978) and the method of
administration of the scale can be found in Chapter 4, and in Appendix B.

In addition, analysis of the protocols is carried out with a view to examining the
reasoning processes by which diagnostic decisions are reached. The study is viewed as
an initial step in the construction of a model of cognitive representations in
psychoeducational assessment and, therefore, comparisons are made among subjects
rather than between individual subjects and a predetermined model of expertise.

Furthermore, because the model of reasoning to which experienced assessors most
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closely conform has yet to be established and a causal model cannot be assumed to
represent expertise in this domain as it does in the domain of medicine, the use of
conditional reasoning in decision-making is investigated. A possible model that
reflects strategies of review and revision, and that incorporates conditional induction,
has been discussed as being appropriate to the domain under consideration. A further
area of study, suggested by Greeno's concept of inducing structure in ill-defined
problem spaces and by the findings in the medical domain that expert problem-solving
is characterised by well-integrated networks, (Greeno & Simon, 1984; Joseph & Patel,
1987), is whethar subjects attempt to integrate their inferences into a single hypothesis
or generate several hypotheses as a result of trying out alternative approaches to the
problem. However, in the domain of psychoeducational assessment, the assumption of
highly integrated reasoning as representative of expertise has yet to be confirmed.
Within the framework of the present study, the construction of representational models
serves a dual purpose. The first is to elucidate the cognitive processes that are active in
problem-solving in this domain, The second is to contribute tc-wards the construction

of a potential reference model that can serve as a decision aid.

Formulation of Research Hypotheses
All the following hypotheses, with the exception of Hypothesis 6, are concerned

with expert-novice differences.

Research hypotheses regarding the numbers and categories of subjects’ inferences.
The contention that experienced psychologists become fixed in their outlook towards
clients (Wills, 1978) can be taken to imply reliance on limited theories which are

unlikely to be revised. Therefore, inferential reasoning will be constrained.
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Hypothesis 1. The experts will make fewer inferences from a case-file about the

characteristics of a student than will the novices.

Moreover, experience in the field of psychology has been associated with increased
attention to pathology (Wills,1978) so that trainees may be expected to maintain a
more positive view of a student's overall functioning. In contrast, it has been proposed
that experience in psychoeducational assessment lessens the tendency to perceive
primarily negative case attributes, but insufficient experimental evidence has been

offered in this respect.

Hypothesis 2. The experts will identify more negative attributes of a student than

the novices.

Hypothesis 3. The experts will identify fewer positive attributes of a student than

the novices.

The constraints imposed by adherence to a particular theory restrict the scope of
data interpretation to that which fits the theory (Chamberlin, 1897, cited in Platt, 1964;
Nisbett & Ross, 1980; Snyder & Swann, 1978). Consequently, if it is true that
experienced psychologists are more constrained by theories than less experienced
individuals, experts will be less likely than novices to retract inferences after reading

further, possibly contradictory, evidence in a case-file.

Hypothesis 4. Although the experts will generate fewer inferences than the novices,
as srated in Hypothesis 1, they will reiain more of their inferences than the novices or,

otherwise stated, they will reject fewer inferences than the novices.
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Research hypotheses regarding subjects’ theoretical orientation in psychology. A
presumed cause of the less flexible outlook on the part of experts is that they are more
strongly influenced by their theoretical orientations in psychology than are trainees
(Dumont, 1987). Although trainees are susceptible to the influence of their teachers,

they are more likely to take an eclectic approach.

Hypothesis 5. An orientation scale? will show that the experts are more closely

aligned with a particular theoretical orientation than are the novices.

Students in psychology and related fields are influenced by various theories to
which they are introduced during their courses, laboratory work, and internships.
Professional practice in psychology involves application of theories acquired during
training and experience. The way in which a problem is viewed is related to the
theoretical conceptualisation of the correlates of leaming difficulties. Therefore, the
inferences based oa psy~hoeducational assessment data, that conceptualise a student's

functioning in terms of these correlates, are likely to reflect theoretical orientation.

Hypothesis 6. The types of inferences retained throughnut their interpretation of a
case-file will correlate with theoretical orientation for all subjects in both expert and

novice groups.

Research hypotheses relating to the represeniations of subjects’ reasoning
processes. From representations of subjects’ reasoning it is possible to ascertain what

type of model might best represent the interpretation process in psychoeducational

2 The Counselor Orientation Scale (Loesch & McDavis, 1978).
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assessment. In medicine, for example, experts construct a case representation based on
the underlying causal mechanisms that produce the symptoms, and accurate diagnosis
is associated with forward reasoning (Patel & Groen, 1986). A similar, causal model

may prove to be represantative of expertise in psychoeducational assessment.

Hypothesis 7. The expert assessors will use more causal links than the novices o
generate inferences about the student. The novices will use comparatively fewer

causal links than the experts.

The recognition of critical cues is associated with more efficient problem-solving
strategies and with domain expertise (Greeno & Simon, 1984; Joseph & Patel, 1986).
Although research in the field of psychoeducational assessment has suggested that
assessors are random in their selection of data from a given case-file (Bus &
Kruizenga, 1989; McDermott, 1981), this has not been proved conclusively. Expertise
is usually associated with selectivity in the use of information (e.g., Greeno & Simon,

1984; Patel & Groen, 1986).

Hypothesis 8. The experts will link their inferences to a selectively narrow body of
information, whereas the novices will use a wider range of data from the case-file as

inferential cues.

The literature on psychoeducational assessment includes a great deal of analysis
and criticism of standardised tests which reflects their perceived importance for
assessing students. However a recent trend towards less reliance on these instruments
has been identified. It is expected that experts are accustomed to rely heavily on

standardised tests, while trainees are less likely to follow this convention,
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Hyporhesis 9. The representations of the experts’ interpretations of a case-file will
include the standardised test scores among the critical cues and the experts will refer
1o this body of information more often than to any other. In contrast, the novices will
refer less frequently to the 1est data which will, therefore, not feature so prominently in

their selection of cues.

The preblem-solving literature provides evidence that not only are experts more
selective in their use of information, but also that they are better able to organise
informarion so as to reach a solution quickly and efficiently (Greeno, 1978:; Greeno &
Simon, 1984). An understanding of the relations among salient concepts results in a

well-integrated representation of the problem space.

Hypothesis 10. The reasoning processes used by experts will be represented by

more highly integrated networks than those of the novices.
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Chapter Four

Method

Design

The effect of one between-subjects factor: experience, with two levels: expert and
novice, on dependent variables representing multiple aspects of the assessment process
was examined. The multiple measures of the assessment process were obtained from
analysis of subjects’ verbal protocols while reading a standard case-file. In addition, a
second between-subjects variable, theoretical orientation in psychology, was examined

for its relationship to the multiple measures obtained from the verbal protocols.

Subjects

Two groups of 12 individuals representing two levels of experience with
psychoeducational assessment served as subjects. The "expert” group consisted of 12
professional psychologists who specialised in psychoeducational assessments. The
criteria for inclusion in this group were a minimum of 5 years experience and current
employment as psychoeducational assessors, working in the English language, with
English-speaking students. The expert subjects who participated in the study had a
mean of 14 years of experience with a range of 11 to 22 years. Twelve trainees in
McGill University's educational psychology programme at the Master's level, who had
participated in the course in testing and assessment within the two academic years prior

to the data collection phase of the study, made up the novice group.

Materials
The case-file. A case-file (Appendix A) was compiled from information that had

been gathered as part of an actual assessment of an elementary school student. This
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case was chosen because the student's general level of ability was in the average range
and the types of problems for which he was referred to a school psychologist were not
extreme and could be examined from both a cognitive and an affective point of view.
The case was judged to be interesting but not unusual, and it contained information
from a variety of sources. There was sufficient ambiguity to allov {.v multiple
interpretations of the data which could potentially reflect the assessor's theoretical
orientation and interpretive reasoning. The data that were oritted when the file was
prepared for the study were: a) those parts of the report that reflected the original
assessor's own interpretations of the case: b) information that was gathered subsequent
to the original assessment that were intended to confirm or disconfirm the original
assessor’s theories about the student and: ¢) any information that could be used to
identify the student concerned and hence violate the rule of maintaining confidentiality.
(The pseudonym "Edgar” was assigned to the student.) The information pmvided to
subjects included the following: reasons for referral to the psychologist; parents’
reports; school teachers' report; social and medical information; prior psychological and
cducational history; results of standardised tests; a brief composition written by the

child; and a figure drawing done by the child.

The Counselor Orientation Scale. A scale for assessing relative preferences for
seven major counselling orientations, the Counseling-Orientation Scale, (COS),
(Loesch & McDavis, 1978) was used. The source pool for the COS component items
was a counselling-approach (orientation) comparison grid that appeared in Shenzer and
Stone's Fundamentals of Counseling (1974, pp. 242-243). This grid compares nine
counselling orientations across 10 characteristics (components) for each orientation.
The 35 COS items reflect five of the characteristics for seven of the counselling

oricntations (Behavioural, Existential, Freudian, Trait-Factor, Client-Centred, Gestalt,
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and Rational-Emotive). Subjects were asked to select one of four responses to each of
the 35 items: strongly agree (SA), agree (A), disagree (D), or strongly disagree (SD).
The responses were weighted such that SA=4, A=3. D=2, and SD=1. The score a

subject received on each scale was the sum of the weightings of the five items for that
scale. The score range for each of the seven orientations was 5 to 20. The full details

of the Counselor Orientation Scale are contained in Appendix B.

The questionnaire. A questionnaire was distributed to all subjects who participated
in the study. This requested information concerning subjects’ secondary and tertiary
education, professional training relevant to the field of educational psychology, and
details of professional experience. Two specific questions were asked both of which
were aimed at eliciting information from the expert group of assessors. The first
question was in regard to the kind of information usually sought when conducting an
assessment. The second question asked about the situations most frequently
encountered when students were referred to these professionals for assessment. Details

of the questionnaire that subjects were asked to complete are contained in Appendix C.

Experimental Procedures

Each subject was given preliminary training in the generation of think-aloud
protocols based on tasks presented on the screen of a microcomputer. Instructions were
then given concerning the experimental procedure and the case-file which they were
required to analyse out loud. Following the experimental session, each subject was

asked to complete the Counselor Orientation Scale and Questionnaire.

Procedures for obtaining think-aloud protocols. Information was presented on the

screen of a Macintosh microcomputer in the form of "documents™ replicating the real
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case dossier. The order of presentation of information reflected the order in which the
information was collected as part of the assessment procedures. Presentation of the
dossier was governed by an on-line computer application, On-Line (Frederiksen,
Perrault, Breuleux, Donin, Bracewell, Renaud, & Bedard, 1988), developed by the
Laboratory of Applied Cognitive Science at McGill University .

On-Line allows text to be presented to the reader in a manner controiled by the
experimenter. In this case the text was presented by topic, nine sections in all, and the
reader was permitted to scroll back to review text. The topics in order of presentation
were: 1) Referral for Psychoeducational Assessment (the child's name, age, school
grade, etc.), 2) Presenting Problem, 3) Parents' Report, 4) School's Comments, 5) Birth
and Medical History, 6) Psychologist's Observations, 7) Test Results and Scores, 8)
Composition (a brief story written by the child), 8) Goodenough-Harris Drawing Test.
Comments by the researcher were recorded on the audiotapes made of the subjects’
think-aloud protocols a) to flag the points in the case-file at which subjects paused in
their reading to make any remarks, b) to flag the points in the case-file at which
subjects paused in their reading in order to scroll to previously read text, and ¢) to
indicate the point in the file to which they scrolled the text for review. The subjects
were free to read and reread the information with which they were presented according
to their own preferences. The aim was to replicate as closely as possible the review of
a case-file; therefore the subjects were free to peruse the file as they wished.

Training in the production of think-aloud protocols and the recording of protocols
took place in individual sessions with each subject. No time limits were set. When
subjects were familiar with the method and were comfortable with On-Line, they were
asked to read the case-file and think through to their final hypotheses. They were
permitted to pause in their reading of the file to "think-aloud” whenever they wished to

do so. The details of the preliminary training and the full contents of the case-file are
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found in Appendix A. Finally subjects were asked to summarise their interpretations of

the case-file,

Analytic Procedures
The case-file text was subjected to a propositional analysis. The subject-generated
protocols were segmented and were then coded and enumerated according to

predetermined categories.

Propositional analysis of the case-file. The case-file text was analysed into
propositions using Frederiksen's (1975, 1986) method of propositional analysis, except
for the parts of the file instructing subjects io examine the student's composition and
drawing. The propositional analysis of the case-file is set out in Appendix E. (The first
digit in the proposition number corresponds to the case-file topic number), The analysis
was computer-assisted using CODA, a computer program designed and developed in
the Laboratory of Applied Cognitive Science, McGill University (Frederiksen,
Breuleux, Renaud, & Perrault, 1988).

Segmentation of transcriptions of the subjects’ protocols. The segmentation of
subjects’ transcribed protocols was carried out using criteria of intonation, pausing, and
clauses (Chafe, 1980). Chafe’'s model of thought processes is derived from ar analogue
of the visual system and, like vision, thought does not flow continuously but is a
saltatory succession of "focuses”. The latter correspond to "idea units”, Change ‘n
intonation, pausing, and clausal segmentation all aid in identifying idea units, although
all three criteria are not always present. The segments that were thus identified in ¢ach
subject's protocol were numbered sequentially for identification when coding the

protocols.
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Protocol coding categories. The segments identified in each subject’s protocol
were categorised as described in the following sections, and as set out in the chart in

Figure 1.

1. The term "quote" was used to designate the category indicating that the subject
had quoted directly from the text, repeating the terms used in the original text of the

case-file,

2. The term "paraphrase” was used for the category indicating that the subject had

paraphrased information contained in the text.

3. The term "inference" was used for the category indicating that there had been a
transformation of information that went beyond the text; that is, the subject drew a
conclusion from the information contained in the file, but that conclusion was not
explicitly stated in the file. Alternatively, the subject elaborated on the original text,
that is, he or she added to the basic information contained in the text.

Inferences were designated as either category Type A or category Type B.
Category Type A referred to inferences concerning the individual described in the case-
file. These inferences served to indicate where subjects had formulated hypotheses or
theories about the student. Type A inferences were further subdivided into the
following coding categories: a) Inferences that related to cognitive or educational
auributes of the student were coded as "educational"; for example, a statement in
which the subject has inferred that the student has a learning difficulty, or a statement
in which the subject has inferred that the student is coping well with school work: b)

Inferences that related to emotional attributes of the student were coded as "emotional”;



for example, a statement in which the subject has inferred that the student is
experiencing difficulties at home and/or at school that arise from emotional problems:
¢) Inferences that related to physiological factors were coded as “physiological™; that
is, statemnents in which the subject has inferred something about the student’s state of
health or neurological functioning: d) Inferences that were contextual in character
were coded as "contextual”, These were descriptions of environmental influences that
the subject has inferred to be acting on the student; for example, statements that contiin
inferences about how the parents deal with the child: e) Inferences that were
prescriptive in character were coded as "prescriptive”. These were recommendations
for further exploration or remediation of perceived difficulties. Prescriptive inferences
were subdivided according to whether the recommendations addressed educaton,
emotional, or physical factors. An example of a prescriptive inference in the
educational category is a recommendation that the student's educational programme
should be modified to allow for additional tuition, or a recommendation that he should
attend a certain type of high school, or that further assessment of his learning abilities
should be carried out. An example of a prescriptive inference in the emotional
category is a recommendation that the child should undergo psychotherapy, ecither
alone or with members of his family. Recommendations for further assessment of
emotional and/or social functioning were also included in this category. An example of
a prescriptive inference in the physical category is a recommendation that the child
should undergo a medical, let us say, a neurological examination to check whether
treatment is required.

Inferences belonging to categories a) to d) were given either a positive or a negative
designation, depending on whether the subject had inferred positive or negative

characteristics to describe the student or his environment.
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Inferences in the Type A category were also designated according to whether the
subject had retained or rejected them. The following guidelines were used to determine
retention or rejection. Inferences that were explicitly rejected by a subject were
counted as rejected. Inferences associated with explicitly rejected inferences, that were
not also associated with retained inferences, were counted as having been rejected.
Inferences were counted as having been retained when there was no discussion of
contrary evidence anywhere in the protocol.

Category Type B inferences were those that did not bear directly on the person

being evaluated, e.g., a general statement that mathematics involves concentration.

4. A statement was coded as a "data request” when a subject requested further
information about the child or mentioned test results they would have liked to have
seen included in the case-file. These were coded separately to distinguish them from
specific recommendations for further testing or assessment which were coded under the

prescriptive category.

5. A statement was coded as a "comparative (non-inferential) comment"” when a
subject compared the child described in the case-file to an individual or individuals that

had been encountered in that assessor's previous professional or personal experience.

Quotes and paraphrases, together with the experimenter's verbal comments on the
audiotape, were used to decide to which propositions in the case-file the inferences
referred. A-sessors' data requests were also used to help link inferential statements to
the text. (The present study was concerned with the interpretation phase of assessment

and was not designed to examine assessors' preferences in regard to data collection.)
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Figure 1. Chart of protacel coding categories
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Codirg the protocols and enumeration of inferences. Coding sheets were designed
so that the number denoting each segment in a subject’s protocol could be writien in the
appropriate column under the category heading to which it belonged. The case-file text
propositions to which the segments referred were also indicated on the coding sheets.

Repetitions of inferences, based on a similar set of text information, were not
counted as additional inferences. However, when subjects confirmed a previous
inference on the basis of additional text inforrnation, this was counted as a new
inference.

The protocols were coded by the primary researcher and by a research assistant
working independently. Therefore, each protocol was double-coded. The assistant had
been trained to use the coding system by working through sample transcriptions
together with the primary researcher. These samples were taken from a pilot study that
had been carried out to check the smooth-running of experimental sessions. It was
found that there was 89 per cent agreement between both coders. The discrepancies in
the coders’ judgements were treated by consultation between the coders. Appendix D
contains a full guide to the coding procedures in the form of training definitions,
guidelines for coders, and a sample of the forms used in coding the protocols,

For each subject the inferences of Type A were enumerated according to their
respective categories. (Refer to Figure 1.) The numbers of positive, negative, rejected,
and prescriptive inferences mzde were recorded. These four categories together made
up the total number of Type A inferences generated. The numbers of educational,
emotional, physiological, and contextual inferences made were recorded, excluding
those inferences that were rejected. Educational, emotional, physiological, and
contextual inferences (excluding rejected inferences) that were designated positive

were counted. Similarly, the number of negative inferences retained in these four
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categories were also counted. The prescriptive inferences in each of the three

categories, educational, emotional, and physical were counted.

Representation of the Case-file and of Subject's Reasoning Processes
The case-file and subjects’ protocols were represented as semartic networks in
linear graph form (Sowa, 1984) in preparation for analysis of the reasoning processes

involved in the assessment task.

Linear representation of the case-file. 1n order to use the case-file as a basis for
comparison between information provided to subjects and subjects' reasoning processes
as they interpreted this information, the case-file text was represented according to the
system used by Sowa (1984). Sowa's system of representing the internal cognitive
structures that are used to represent meanings associated with language, perception, and
thought is defined in terms of conceptual graphs and semantic networks. The usual
format, called the display form of representation, employs a box and circle notation (as
shown in Figure 2 and described below). However, Sowa has shown how the display
form can be converted to a linear notation which is easier to type and print using a
word-processing program. The resultant representation is both more condensed and
easier to survey than the display form, while at the same time the structure of the
network is preserved. In preparation for further analysis, Sowa's method of
representing conceptual graphs and semantic networks3 in linear form provided a clear

and convenient means of showing the concepts, and the relationships between

3 Sowa distinguishes between conceptual graphs and semantic networks: “Each
conceptual graph asserts a single proposition. The semantic network is much larger. It
includes a defining node for each type of concept, subtype links between the defining
nodes, and links to perceptual and motor mechanisms (p. 78)." Many authors use the
terms interchangeably. The term “representation” will be preferred here as links were
identified between propositions but each subject’s set of hypotheses did not form one
integrated network. When the term “network” is used it refers to the more general
meaning and not to the more specialised meaning given it by Sowa.
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concepis, in the text. (The case-file did not contain complex relations between
concepts because the uriginal assessor’s inferences and comments had been edited out.)
It was then possible to establish which of these concepts became linked, and through
what kinds of relationships they were linked, when subjects interpreted the text.

An example, adapted from Sowa's book Conceptual Siructures: Information
Processing in Mind and Machine, but using a sample from the case-file examined in
the present study, is shown in Figure 2. This example illustrates how the original
statement was, first, paraphrased in order to convey more clearly its meaning. (This
paraphrasing was not necessary for most of the statements in the file.) Secondly, the
statement is represented in display form where rec-angles represent concepts and ovals
represent the relations between concepts. "CASE" denotes the student described in the
file, "PAT" stands for a patient relation, and "ATT" stands for an attribute relation.
The representation of the statement forms a tree consisting of two main branches from
the concept {CASE], each of which has further sub-branches. Part of the network
forms a loop where two sub-branches, one from each of the main branches, are linked
to the concept representing the "contents of paragraphs”. Thirdly, the same concepts
and relations are set out according to Sowa's linear method of representation. The
symbol "*x" indicates that the network contains a loop and signals equivalence
between the two instances in which the concept "paragraphs” is mentioned. A double
hyphen and comma form a bracketing pair which is necessary to show that a branch in
the network is being represented. For instance, the double hyphen immediately
following (read aloud] and the comma after {fluently] make up such a pair. They mark
the branch to which the concepts [paragraphs), [accurately], and [fluently] are
connected. The superscript numbers shown on the linear representation of the case-file

were added as references to proposition numbers in the original text.
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Sample statement extracted from Paragraph 7 of the case-file.

He read accurately and fluently....Questions about the paragaphs that he had read
were answered accurately.

implicit meaning.

The case read aloud paragraphs accuralely and fluently....Questions about the
paragraphs that the case had read aloud were answered accurately.

accurately
read
@ ®1 aloud ‘—’ fluently

R.
CASE OBJECT paragraphs @

R contents
PAT : ) . @
answered ACT ® questions

Display form.

ATT accuralely

Linear form.

[CASE]--
{PAT}—> [read aloud]--
{R.OBJ)—> [paragraphs:*]
(ATT)—> [accurately]
{ATT)—> [iluently], 1211

{PAT)—> [answered]--
{R.ACT)—> [questions}—> (THM) —> [} —> (THM)—>[paragraphs:*x}
(ATT)—>[accurateiy], 72102

Note. Superscripts refer to proposition numbers.

PAT = PATIENT, R. ACT = RELATED ACT, R. OBJ = RELATED OBJECT,
ATT = ATTRIBUTE, THM = THEME

Figure 2. Example of the linearisation of the display form of a representation following the
method of Sowa (1984).




In preparation for representation, the presented case-file was divided into eight
categories of information entitled Family, Parents' Goals, Current Characteristics, Past
Characteristics, Current Events, Past Events, Current Processes, and Past Processes.
Since the individual categories imply tense, the linear representation was condensed by
eliminating the need for adding tense relationship and tense concept links to every
proposition. Further condensation was achieved by allowing the default truth value to
be positive, unless indicated as negative. The designation of "current” for events and
processes was chosen instead of "present” because the past tense was frequently used
where the information provided was still current for the individuals dealing with the
child described in the case-file. For example, the psychologist's observations had been
made in the recent past and were considered as currently valid by the assessors, as
opposed to some of the information in the parents' report that pertained to their son's
early childhood. The linearised version of the dossier is set out in Appendix F.
"Family", "Parents", and "Case" were exmracted as head elements for clarity and
efficiency. Superscript numbers refer to numbers in the propositional analysis of the

case-file which are cross referenced where necessary.

Linear representation of subjects’ reasoning processes. The subjects’ protocols had
been coded against the propositions that made up the case-file, The linearised
representation of the case-file facilitated the identification of the links the subject made
between case information and their inferences. The proposition numbers were used o
stand for the case-file data that subjects incorporated into their inferential reasoning.
Adapting Sowa's system of linear representations provided a clear way of showing
where and how data and inferences were linked together. The representations of
subjects’ reasoning were worked out from the protocols so as to show as faithfully as
possible the links between case information and inferences. It may appear to the reader

that there are instances in which subsystems of hypothesis formulation by a subject
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should have been shown as linked but in which they have been shown as separate
systems of reasoning. If this is the case, it is because the subject did not make any
explicit connection between the hypotheses in question, and every effort was made,
both in coding and in analysing the protocols, not to make any inferences beyond those
made explicit by the subjects themselves.

For the representations of subjects' reasoning, the links between concepts were
labelled to reflect the kinds of reasoning used. The relationships between file
information and inferences were of the types: cause (CAU), condition (COND),

negative cause (NEG CAU), negative condition (NEG COND}, equivalence, "or”, and

" 7"

and".
The definition of causal relations was that used by Frederiksen (1975}, citing Simon
and Rescher (1966). A causal relation is a relation which expresses one variable (the
effect) as a function of another variable (the cause). The direction of the causal relation
is given by the asymmeitry of the system of functional relations involving the variables.
For example, as shown in Figure 3, Subject EH inferred from statements in the text
referring to the child having weak math skills (Proposition No. 4.5.0) and needing help
in getting his school work organised (Proposition Nos. 4 7.0-2) that a possible cause of
poor math skills was the child’s inability to be organised without teacher assistance.
The subject’s actual statement was "If he's having trouble with math ... so this could be
related to his difficulty in organising his work". Implied here is a functional
relationship between organisation of work and skills in mathematics. Clearly the
direction of the causal relation is from "organisation” to "math skills". This definition
of a causal relation is a useful one, especially, as is the case in the above example,
when reasoning is not verbalised in terms of “event A causes event B”, or in terms of
“if ..., then ...", or "if, and only if, ..., then ..." statements. This definition thus
distinguishes between what the subjects actually said and what was implied by their

statements.
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Subject EH

4.5.0, 4.7.0-2—-COND—math skills are weak --
OR CAU«lacks organisational skills: *z
OR CAU«weak in math area

4.8.0 --
OR CAUs«—dependency
OR CAU+—needs direction, needs organisation: *z
Case-file Text
Proposition number.
450 His math skills are weak
4.7.0-2 He needs help in getting his school work organised
4.8.0 He has had to be seated close to his teachers
Protocol Text
Segment number.
4.5 ... The fact that his math skills are weak
412 If he's having trouble with math ...
4.14 sc;‘ this could be related to his difficulty organising his
WwOor
4.17 It could also be ... weak(ness) in that area
4.18 Being seated close to the teachers ... can be ... that ... he's
dependent
421 Or, he needs to be told where he has to go, and how o
get organised

COND = CONDITION, CAU = CAUSE

Figure 3.  Sample of relations between concepts in representations of subject's
reasoning: Subject EH
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A similar deftnition was used for the negative causal relauon. However, in this
case the subjects stated or implied that the effect was not a function of the variable (or
"cause”) under discussion. For instanc @, as shown in Figure 4, Subject NA inferred that
the child's behaviour difficulties (Proposition 2.6.1) were not caused by family
circumstances (Propositions 3.2.0-3.3.1, stating that the family is intact and that their

financial situation is stable and good).

A conditional link is formed when text information or one of the subject's previous
inferences is seen by this subject as being supportive of a particular inference. For
instance, the excerpt in Figure 5, from the representation of reasoning obtained from
the protocol of Subject EE, shows how this subject, taking three concepts from the text,
has inferred that the conjunction of these concepts is a condition for the presence of an
attention deficit disorder (ADD). The sets of propositions 3.6.0-2, 3.10.0, and 3.14.0-2
contain respectively the information that the child was an active baby who did not like
being touched, did not mix well with other children, and was scattered, impulsive, and
immature, all of which were regarded as conditions for diagnosing an attention deficit.
A negative conditional link is formed when text information or a previous inference
provides a condition for a characteristic, event, or process no! to be true for the case
under examination. For instance, Subject EE inferred that the additional information
from the case-file text, that the child obtained a high score (a scaled scorz of 15) in the
WISC-R Coding subtest (Proposition 7.16.0), was a condition for the absence of an
attention deficit. As shown in the figure, the arrow directions indicate the direction of

the conditional or negative conditional reasoning.



Subject NA

2.6.1-NEG CAU«3.2.0-3.3.1

Case-file Text
Proposition number.
26.1 Behaviour difficulties
3.2.0-33.1 The family is intact

Their financial situation is stable and good

Protocoi Texs

Segment number.
59 There are also behavioural problems to he looked at
St ... family relationship ... that the family's together ...

they say that the family was stable

NEG = NEGATIVE, CAU = CAUSE

Figure 4.  Sample of relations between concepts in representations of subject's
reasoning: Subject NA

Subject EE

3.6.0-2, 3.10.0, 3.14.0-2—-COND—ADD«NEG COND+7.16.0

Case-file Text
Proposition number.
3.6.0-2 He was an active baby who did not like being touched

3.10.0-2 He did not mix well with other children
3.14.0-2 He is scattered, impulsive, and immature

7.16.0 Coding - 15
Protocol Text
Segment number.

34  The thought came in to my mind ... in not being touched ...
3.6 And when I see that he did not mix well with other children ...
3.7 .. aquestion of attentional deficit (disorder) (ADD)

39  (Reads: ... is scattered, impulsive, and immature) See!

5.5  Auention (deficit) ... I didn't see that in the Coding

COND = CONDITION, NEG = NEGATIVE

Figure §, Sample of relations between concepts in representations of subject’s
reasoning: Subject EE
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Equivalence relations were shown by Sowa's system of cross referencing of letter
symbols representing the variables that may be inserted in the concept slot. This
system was used when the corresponding display form of a representation could not be
drawn as either a line or a tree, for instance, when there were loops in the network.
{Refer to Figure 2.) The extract from the linear representation of the protocol
generated by Subject EH (Figure 3) illustrates a case where both instances of the
discussion concerning the child's difficulty with organisation referred to the same
concept. This is signalled by the symbol "*z".

The disjunction, "or", was shown by either "or cause" (OR CAU) or "or condition”
(OR COND), as appropriate, to indicate where subjects explicitly suggested a possible
choice of concepts. The excerpt from the representation of reasoning obtained from the
protocol of Subject EH (Figure 3) shows that this subject viewed the fact that the child
was seated <lose to his teachers (Proposition 4.8.0) as the result of his dependency on
others gr of his needs for direction and help with organisation. Similarly, clternative
inferences were generated to explain the child's weak math skills; that the child lacked
organisational skiils or that he was just weak in that area of study. The link "OR
COND" was used in a similar fashion when subjects specified alternative conditions in
order to support an inference.

The conjunction, "and", was shown by the insertion of commas between the
concepts that were considered in conjunction with one another. For instance, as shown
in Figure 3, Subject EE initially considered the sets of propositions 3.6.0-2, 3.10.0, and
3.14.0-2 to be jointly indicative indicative of an attention deficit. A further example of
conjunction occurs where Subject EH postulated that the child's joint needs for
direction and organisation may have caused his teachers to seat him close to them.

This conjunction is indicated by the comma between "needs direction " and "needs
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organisation”. Appendix G contains further, more comprehensive, examples from the
linear representations of subjects' reasoning.

From the linearised representations of subjects' inference generation it was possible
to compare and contrast the links that subjects formed between propositions and
between propositions and inferences. Hence the types of reasoning used could be
deduced. Group differences in terms of the presence and frequency of causal reasoning
were studied. The linear systems were also used to compare and contrast the numbers
of propositions on which the two groups of subjects based their inferences, and from
which topics in the case-file inferences were drawn.

The representations were studied to ascertain whether or not subjects’ reasoning
could be described as well-integrated. The criteria for well-integrated reasoning were
that data and inferences (made on the basis of those data) were combined in order to
develop complex theories explaining the child's condition, and that these theories
consisted of several, interconnected inferences. In contrast, poorly-integrated
reasoning was shown when data were linked with inferences in series of distinct linear
relationships. Using Sowa's system of cross referencing, indicated by variables, it was
possible to judze in which representations inferences were combined into more
compiex sets of concepts and relations, and in which representations inferences were
connected with the data in list-like series. The representations were then examined to
determine whethe- the level of integration was associated with other characteristics of

the reasoning process.4

4 Appendix H contains part of one subject’s protocol showing all the analytic
procedures applied to it.
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Chapter Five

Results

Synopsis of Measures and Analyses?

Subjects' profiles on the Counselor Orientation Scale were analysed in order to test
for differences between the expert and novice samples. The use of the Counselor
Orientation Scale to divide the sample of 24 subjects into at least two, but not more
than three, broad categories of otientation in psychology had been envisaged.
However, because of missing data and ambiguous results, orientation was not included
as a second grouping factor in repeated measures analyses. Instead, correlation
matrices between the mean orientation scores (reflecting subjects' preferences for each
¢f the seven counsellor orientations) and the mean numbers of inferences generated in
three sets of coding categories (as in the groupings 1, 2, and 4 set out below) were
examined.

The numbers of inferences generated in the various coding categories were

analysed according to the following groupings. (See section entitled Protocol coding

categories in Chapter Four):

1. Negative, positive, rejected, and prescriptive inference categories.

2. Educational, emotional, physiological, and contextual inferences.

5 The computer application, SYSTAT, Version 4, (Wilkinson, 1989) was used for
all statistical analyses. Summary statistics for the analyses are set out in Appendix L.
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3. Negative inferences in the educational, emotional, physiological, and contextual

categories,

4. Positive inferences it the educational, emotional, physiological, and coniextual

categories.

5. Prescriptive inferences in the educational, emotional, and physical categories.

Type A inferences (those concemning the student described in the case-file) only were
used for analysis. Type B inferences (those that did not bear directly on the student
being evaluated) and comparative (non-inferential) comrnents were rarely made.

A repeated measures, multivariate analysis of variance was carried out for each of
the five sets of inference categories listed above. The numbers of inferences generated
in the various coding categories (the dependent variables) were treated as a set of
repeated measures, with experience (expert and novice) as the single grouping factor.

Subjects' representations of case-file interpretation were set sut following the linear
form devised by Sowa (1984) in order to study assessors' reasoning processes.
Information concerning the propositions, or sets of propositions in the case-file text to
which subiects referred, was available directly from the representations. Selectivity in
use of cuse-file information was analysed by using the numbers of references made to
propesitions in each of the nine topics in the case-file as a set of repeated measures,
with experience as the single grouping factor,

The representations were examined to assess whether subjects had interpreted the
case-file text on the basis of one or more theories that they developed about the student,
or whether they had generated unrelated explanations for the student's characteristics

mentioned in the file. As assessment of the extent to which subjects’ inferences were
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integrated with these theories was made. The representations were then examined for
features that might distinguish the better-integrated from the less well-integrated
protocols.
An additional descriptive analysis of the representations was carried out conceming
the sets of propositions to which subjects commonly referred. Particular attention was
given to interpretations of the child's written composition and drawing that had been

included in case-file.

Analysis of Subjects' Theoretical Orientation

All of the subjects returned Counselor Orientation Scales, However seven out of the
twelve expert subjects and four out of the twelve novice suojects had omitted responses
to some of the statements, Comments written next to the statements to which responses
were not given indicated that the omissions were intentional; the subjects had not been
able to decide on a response.

Figure 6 shows the mean preference scores obtained on the Counselor Orientation
Scale for each orientation. The means for the expert group, the novice group, and the
total sample are plotted separately. The expert sample showed the greatest preference
for the Gestalt orientation, the second greatest preference for the Client-Centred
orientation, and the least preference for the Behavioural orientation. For the expent
sample the greatest variability in preference was for the Behavioural orientation and the
least variability was found for the Existential orientation. The novice sample showed
the greatest preference for the Client-Centred orientation, second greatest preference
for the Gestalt orientation, and the least preference for the Behavioural orientation. For
the novice sample the greatest variability in preference was for the Rational-Emotive
ori=ntation and the least variability was found for the Trait-Factor orientation. The

total sample showed the greatest preference for the Client-Centred orientation, second
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greatest preference for the Gestalt orientation, and the least preference tor the
Behavioural orientation. The greatest variability in preference was for the Rational-
Emotive orientation and the least variability was found for the Trait-Factor orientation.
The means and standard deviations of the Counselor Orientation Scale scores for each
experience group are shown in Table 1.

A Hotelling's T2 statistic was calculated using the cases for which the data sets were
complete, thirteen in all. No significant difference was found between the experts and
the novices with respect to the profiles of their scores on the Counselor Orientation

Scale, T2 (7,5) = 5.88, p = .90 (Table 2).

Table 1

Means and Standard Deviations (SD) of Counsefor Onentation Scale Scores for the Expert

and Novice Groups
B E F TF cC G RE

Expen

N 8 ] 8 10 11 9 9

Mean 11.50 14.50 14.25 12.90 15.64 16.00 13.11

SD 2.14 1.05 1.83 1.66 1.57 150 1.69
Novice

N 12 11 1 1 12 10 12

Meaan 11.42 14.09 13.55 13.46 16.33 15.20 13.83

SD 1.62 1.58 1.57 1.44 2.086 1.81 2.76

B = Behavioural. E = Existential. F = Freudian, TF = Trait-Factor.

CC = Client-Centred. G = Gestalt. RE = Rational Emotive.



72
Table 2

Summary of Hotefling's T2 Test of Group Difference on the Counselor Orientation Scale (COS;

Factor 72 df p

COS scoras 5.883 7.5 879

The correlations between scores obtained on the Counselor QOrientation Scale and
the numbers of inferences generated belonging to the categories: total number of
negative inferences, total number of positive inferences, total number of rejected
inferences, and total number of prescriptive inferences were explored by examining the
correlation matrix between the Counselor Orientation Scale scores and these variables

(Table 3). No pattern was discerned, and none of the correlations were significant,

Table 3

Corrglation Maltrix for Counselior Orientations and Negalive, Positive, Rejected, and
Prescriptive Inference Calegorios

Infarence Categories
Orientation Negative Positive Rejected Prescriptive
Behavioural -.23 .00 16 .26
Existential -.05 28 .38 -10
Freudian .02 -.09 -12 37
Trait-Factor 32 15 - -32
Cliemt-Centred -.22 -.01 14 -.26
Gestalt -.04 -.09 .16 -25

F ational-Emotive -27 -07 A7 -.20




The correlation matrix between the Counselor Orientation Scale scores and the

numbers of inferences generated in the educational, emotional, physioclogical, and

contextual categories was also constructed (Table 4). Examination of this matrix

showed a pattern of negative correlations between the scores for each of the

orientations, with the exception of the Existential orientation, and the numbers of
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inferences about educational features of the case; however, none of these correlations

werc significant.

Table 4

Corralation Matrix for Counselfior Orientations and Educational, Emotional, Physiological, and

Contextual Infarence Categories

Inference Categories

Orientation Educational Cmotional Physiological Contextual
Behavioural -12 .60°* =31 - 15
Existential .08 -.09 -19 48"
Freudian -.33 32 .30 -.14
Trait-Factor -.04 32 A4p°a 49"
Client-Centred -.28 -.22 .04 400
Gastalt -.21 -.09 14 .01
Rational-Emotive -19 00 -56" -.02

a = value to 3 significant figures was .404, which equalled the critical value for correlation

significant at the .05 level.

b = value 1o 3 significant tigures was .402 and, therefore, was below the critical value.

‘<05 **p<.01.
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The following significant correlations were found: a positive correlation of .60
between the Behavioural orientation measure and the number of inferences in the
emotional category (p < .01), a positive correlation of .49 between the Trait-Factor
otientation measure and the number of inferences in the contextual category (p<.03), a
positive correlation of .48 between the Existential orientation measure and the number
of inferences in the contextual category (p < .05), and a positive correlation of .40
between the Trait-Factor orientation measure and the number of inferences in the
physiological category (p < .05).

From the correlation matrix of orientations and the three categories of prescriptive
inferences, educational, emotional, and physical (Table 5), a pattern of negative
correlations between the values obtained for each of the orientations and the numbers
of prescriptive inferences pertaining to remediation strategies for physical factors was
observed, These correlations were significant for the Freudian orientation
{(r = -.57, p <.01), the Client-Centred orientation (r = -.43, p <.05), the Gestalt

orientation (r = -.51, p <.05), and the Rational-Emotive orientation (r = -.49, p < .05).

Table §

Correlation Matrix for Counselior Orientations and Prescriptive Inference Categories:
Fducational, Emotional, and Physical

Interence Categories

Crientation Educational Emotional Physical
Bahavioural -.09 5o =32
Existential 07 -10 -.33
Freudian 26 54" -7
Trait-Factor -27 -24 -12
Client-Centred -09 -.19 -43"
Gestah -23 -.04 -51°
Rational-Emotive -27 .05 -.49*

‘p<.05. **p<01.
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Significant positive correlations were found for both the Behavioural and Freudian
orientations and prescriptive inferences in the emotiona! category

(r=.55,p<.01 and r = .54, p < .01, respectively).

Analysis of Inference Counts

Figure 7 presents the means and standard deviations of the numbers of inferences
made by each of the two groups of subjects for the following coding categories;
negative inferences, positive inferences, rejected inferences, and prescriptive
inferences. The sum of the inferences made in each of these categories equalled the
total number of inferences generated. The experts inferred more negative attributes
(M = 17.75) than did the novices (M = 14.67) as well a5 more positive attributes

(M = 13.92) than the novices (M = 11.75). The experts rejected more of their
inferences (M = 2.83) than the novices (M = 1.92). More prescriptive inferences were
made by the expert group (M = 6.75) than by the novice group (M = 4.92).

Although it appears that the experts generated more inferences in each of the four
categories than the novices, group differences were not found to be statistically
significant across the four categories, Mult. F (3, 20) = 0.31, p = .82, nor were
significant group differences found for the total number of inferences,

F (1,22)=1.30, p=.27. Ascan be seen in Figure 7, there was considerable variance
in the data for each inference category. For the sample as a whole, the largest number
of inferences made was in the category of negative inferences (M =16.21), followed by
inferences in the pe-itive category (M = 12.83). The mean number of prescripuve
inferences was 5.83 and the mean number of rejected inferences was 2.38. These
within-subjects effects were found to be statistically significant,

Mule. F (3, 20) = 7.36, p < .01. These results are summarised in Table 6.
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Table 6

Results of Tests for Groups x Vanables, Between-Groups, and Within-Groups Effects lor

Inferences in the Negalive, Fositive, Rejected, and Prescriptive Culegories

Eftects F df p
Groups x variables 0.314 3,20 82
Between-groups 1.30 1,22 .27
Within-groups 7.364 3,20 <01*
a. Mutlt. F.

" p<.01,

Table 7 summarises the tests of contrast effects between pairs of variables in the
inference categories; positive, negative, rejected, and prescriptive. The differences
between the means of the numbers of inferences in the positive and negative categories
were not found o be significant, F (2, 22) =2.63, p = .09. Statistical significance was
found for the contrast between the number of negative inferences and the number of
rejected inferences, F (2, 72 ) = 43.25, p <. 01, and for the contrast between the mean

number of rejected inferences and the mean number of prescriptive inferences,

F(2,22)=10.75,p < .0l



Table 7

Tests for Contrasts Belween Varnaiies in the Set of Negalive, Positive, Rejected, and

Prascriptive Inference Cateyaries

78

Contrast F df e}
Tolal inferences

Positive vs Negative 2.63 2,22 .09
Negative vs Rejected 43.25 2,22 <01
Rejected vs Prescrip. 10.75 2,22 <.01°"
** pelt.

Figure 8 presents the means and standard deviations of the numbers of inferences

generated by each group of subjects in the categories designated eduvcational,

emotional, physiological, and contextual. (See definitions of categories on pp.52 and

53). These categories exclude both the rejected and prescriptive inferences. The

expetts made more inferences about educational characteristics (M = 14.17) than the

novices (M = 11.33), and more inferences about emotional characteristics (M = 8.25)

than the novices (M = 6.25). The experts made frwer inferences pertaining to

physiolcgical characteristics (M = 3.33) than the novices (M = 4.08), but made more

inferences concerning contextual features (M = 3.17) than did the novices (M = 3.00).
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The group differences across these four categories were not found to be statistically
significant, Mult. F (3,20) = 0.79, p = .5]1. The two subject groups were not found to
differ siguificantly from one another in the total number of inferences they generated
for this set of inferential categories, F (1, 22) =0.79, p = .39. The numbers of
inferences referring to educational, emotional, physiological, and contextual
characteristics were examined for both experience groups considered together. The
largest mean number of inferences made among these categories was in relation to
educational factors (M = 12.75), with the mean number made in relation to emotional
factors coming next in order of magnitude (M = 7.25). The mean numbers of
physiological and contextual inferences contributed least to the total for this set of
variables, but the mean number for the physiological category (M = 3.71) was higher
than that for the contextual category (M = 3.08). These within-subjects effects were
found to be statistically significant, Mult. F (3,20) = 5.02, p < .01. These results are
summarised in Table 8. Tests for contrasts, summarised in Table 9, between pairs of
values obtained for the inference categcies referring to educational, emotional,
physiological, and contextual characteristics showed that the difference between the
numbers of inferences in the educational and emotional categories was statistically
significant, F (2, 22) = 11.51, p < .01, as was that between the emotional and
physiological categories, F (2, 22) = 6.95, p < .01. The difference between the
numbers in the physiological and contextual categories was not found to be significant,
F(2,22)=0.55p=.59.
Table 8

Rasults of Tests for Groups x Vanrables, Between-Groups, and Within-Groups Effects for
Inferences in the Educational, Emotional, Prescriptive, and Contextual Catagories

Effects F df p
Groups x variables 0.798 3,20 51
Betwesn-groups 0.79 1,22 39
Within-groups 5.024 3,20 <01
a.u Mut. F.

*p<01.
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Table 9

Tests for Contrasts Between Variables in the Set of Educalional, Emotional, Physiological, and

Cortextual Inference Categories

Contrast F of p

Negative and Positive Inferances

Educational vs I’motional 11.51 2,22 <01
Emational vs Physiolog. 6.95 2,22 <.01*
Physickog. vs Contextual 0.55 2,22 .59
*pe<01,

The inference categories designated educational, emotional, physiological, and
contextual were subdivided according to whether they were negative or positive
descriptions of the student, that is, according to whether they belonged to the negative
inference category or the positive inference category. The means and standard
deviations of the numbers of negative inferences in these four categories generated by
each group of subjects is shown in Figure 9. The experts generated more negative
inferences than the novices in the educational category (M =5.17 and M = 3.75,
respectively) and they also generated more negative inferences than the novices in the
emotional category (M = 6.00 and M = 4.00, respectively). The experts made fewes
negative inferences than the novices in the physiological category (M = 2.50 and
M =3.17, respectively). Both experience groups made equal numbers of negative
inferences in the contextual category (M = 2.42). However, the differences across

negative categories were not found to be statistically significant,
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Mult. F (3, 20) = 0.96, p = .43, nor were the two groups found to differ significantly
with respect to the total number of negative inferences made up of these four

categories, F (1, 22) = 11.34, p =.39. These results are summarised in Table 10.

Table 10
Results of Tasts for Groups x Vanablas, Belween-Groups, and Within-Groups Effects for

Negative Inferences in the Educational, Emotional, Physiological, and Contextual Categories

Effects F af P
Groups x variables 0.962 3,20 43
Between-groups 0.78 1,22 .39
Within-groups 2442 3,20 10
4 o Mult. F.

As shown in Figure 9, both the expert and novice groups together generated most
inferences in the negative, emotional category (M = 5.00) and fewest in the negative,
contextual category (M = 2.42). Both groups together made more negative, educational
inferences (M = 4.46) than negative, physiological inferences (M = 2.83). However,
these within-subjects effects were not found to be statistically significant,

Mult. F (3,20) = 2.44, p = .10. (See Table 10.)

The results of tests for contrasts between the values in the following pairs of
negative inference categories; educational and emotional, emotional and physiological,
and physiological and contextual, are set out in Table 11. As shown in the table, the

contrast between the values for the negative emotional and negative physiotogical
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Table 11
Tasts for Contrasts Between Vanables in the Set of Negative Inference Categories:

Educational, Emotional, Physiokogical, and Contextual

Contrast F af P

Negative infgrences

Educational vs Emotional 0.56 2,22 .58
Emotional vs Physiolog. 4.56 2, 22 <.05°
Physiolog. vs Contextual 0.31 2,22 74
*p<.05.

categories was found to be statistically significant F (2, 22) = 4.56, p < .05, whereas the
contrasts between the values for negative educational and negative emotional, and
between the values for negative physiological and negative contextual were not found
to be significant, F (2, 22) =0.56, p= .58 and F (2, 22) = 0.30, p = .74, respectively.
Figure 10 sets out the mean values and standard deviations of the numbers of
positive inferences made by each of the two subject groups in the educational,
emotional, physiological, and contextual categories. More positive inferences of an
educational nature were made by the experts (M = 9.00) compared to the novices
(M =7.58). Both the experts and the novices made the same number of positive
inferences in the emotional category (M = 2.25). Fewer positive inferences were
generated in the physiological category by the experts (M = 0.83) than by the novices
(M =0.92). For the contextual category, the mean for the experts was higher than that
for the novices (M = 0.75 and M = 0.58, respectively). The pattern of results across

these categories was not found to be statistically significant,
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Muls. F (3, 20) = 0.33, p = .80. The two groups also did not differ significantly in the
total number of positive inferences generated in the educaaonal, emotional,
physiological, and contextual categories, F (1, 22) = 0.36, p = .56, as summarised in
Table 12.

Table 12
Results of Tests for Groups x Vanables, Belween-Groups, and Within-Groups Elfects for

Positive Infergnces in the Educational, Emotional, Physiological, and Contextual Categories

Effects F af p
Groups x variables 0.333 3,20 80
Between-groups 0.36 1,22 56
Within-groups 3.434 3,20 <.05*
A . Mull. F.

" p<.05.

For the sample as a whole, as shown in Figure 10, most positive inferences were
generated in the educational category (M =8.29), followed by the emotional category
(M =2.25). There were fewer positive inferences in the physiological category
(M =0.88) and still fewer in the contextual category (M = 0.67). Statistical
significance was found for these within-groups effects, Mulr, F (3, 20) = 3.43,p < .05
(Table 12). Tests for contrasts between pairs of these values showed that there was a
significant difference between the numbers of positive inferences generated in the

educational and emotional categories, F (2, 22) = 20.31, p < .01, and between the
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numbers of positive inferences generated in the emotional and physiological categorics,
F (2, 22) = 6.28, p < .01. However, statistical significance was not found for the
contrast between the positive, physiological and positive, contextual categories,

F =0.61, p = .553. Table 13 contains a summary of the tests for contrasts on this set of

variables.

Table 13
Tasts for Contrasts Batwean Variables in the Sat of Positive Inference Categones:

Edscational, Emotional, Physiological, and Contextual

Contrast F df P
Positive infarences

Educational vs Emotionat 20.31 2,22 <01
Emotional v8 Physiolog. 6.28 2,22 <.01*
Physiolog. vs Comextual 0.61 2,22 <.55
**p<0l.

The final set of inferences examined consisted of those in the prescriptive category,
subdivided according to recommendations for educational, emotional, and
physiological strategies. Figure 11 shows the means and standard deviations of the
numbers of inferences in each of the three prescriptive categories made by each group
of subjects. These include the prescriptive inferences rejected. However, only two
subjects rejected any inferences in the prescriptive category; one subject rejected one
prescriptive inference and the other rejected two. The experts recommended

educational approaches more frequently (M = 2,50) than did the novices (M = 2.25).
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They also recommended approaches that were designated emotional more frequently
(M =3,50) than the novices (M = 2.42). The experts also made more recommendations
in the physical, prescriptive category (M = {).75) compared to the novices ‘M = 0.25).
However, no significant differences were found when the tv/o groups were compared
across the three types of prescriptive inferences, Mulr. F (2, 21) =0.64, p = .54 or when
they were compared on the total number of inferences in the prescriptive category,
F (1,22)=2.04, p =.17. Overall, most of the prescriptive inferences were made in the
emotional category (M = 2.51), compared to a mean of 2.38 in the educational category
and a mean of 0.50 in the physical category; however, the multivariate within-subjects
cffect was not significant, Mule. F (2, 21) = 2.75, p = .09. These results are presented
in Table 14.

Table 14
Results of Tests for Groups x Variables, Between-Groups, and Within-Groups Effects for

Prescriptiva Infarences in the Educational, Emotional, and Physical Categories

Eflects F of P
Groups x variables 0.644 2,21 54
Between-groups 2.04 1,22 A7
Within-groups 2754 2,21 .09
. MUk F.

Tests for contrasts, as summarised in Table 15, showed that there was no significant

difference between the number of prescriptive inferences in the educational category



compared to the number in the emotional category, F (2, 22) = 1.95, p = .17, but that
there was a significant difference between the number in the physical category

compared to the number in the educational category, F (2, 22) = 15.47, p < .0O1L.

Tabile 15
Tasts for Conirasts Between Varables in the Set of Prescriptive Infarence C ategones:

Educational, Emoticnal, and Physical

9

Contrast F of p
Prascriplive infarences

Educational vs Emotional 15.48 2,22 <.01*
Educational vs Physical 95 2,22 A7
' p <01,

Analysis of the Representations of Subjects' Reasoning
Selectivity in use of case-file data. The linearised representations contained the
information in the case-file text to which subjects referred. In setting out the

representations, the proposition numbers from the presented case-file were used to

stand for this information. These proposition numbers were then used to establish how

many times each subject referred to the case-file text and from which topics in the text

these references came. Thus a measure of selectivity in the use of case-file data was

obtained from enumeration of the references made to each of the nine topics in the text.

Figure 12 shows the mean number of references made by the twe experience groups

each case-file topic and the corresponding standard deviations.

to
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The experts referred to each topic more frequently than the novices, with the
exception of Topic 5, the child’s birth and medical history, which was referred 1o
equally often by both experts and novices (see Figure 12). The multivariate analysis of
the numbers of references made to each topic showed that there was no statistically
significant difference in the pattern of inferences made by each group across the nine
topics, Muit. F (8, 15) = 0.74, p =.65. The mean number of references w:ade to the text
by the experts was 75.75, which was greater than the mean number of references made
to the text by the novices (M = 54.50). However, this group difference in the total
number of references made to the case-file text also was not found to be statistically
significant, F (1,22) = 1.92, p =.18. (Figure 12 indicates that there was considerable

variance in the data.) The results of the multivariate analysis are summarised in Table

16.

Table 18
Results of Tests for Groups x Varnables, Between-Groups, and Within-Groups Effects for

Referances Mada to Topics in the Case-file Text

Effects F of fel
Groups x variables 0.742 8,15 .65
Betwaen-groups 1.92 1,22 .18
Within-groups 5292 8,15 <.01*
da Mul. F.

L1 p <.01.
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Figure 12 presents the numbers of references made to each topic and the

corresponding standard deviations, with the topics ordered according to decreasing
frequency in the number of references made per topic. As shown in the figure, the
majority of subjects made most reference to Topic 7, the test results, (M = 17.50) and to
Topic 3, the parents’ report (M = 14.04). An examination of the results obtained for
each subject showed that, for all but three subjects (EC, EH, and NK), either Topic 7 or
Topic 3 ranked first in terms of the number of references made to each of these two
topics. For all subjects, Topic 4, the school's comments ranked third in regard to the
number of occasions subjects drew upon case-file information (M = 9.75). Topic 6, the
psychologist's observations, ranked fourth (M = 7.71). Topic §, the birth and medical
history, ranked fifth (M = 4.33). Topic 2, the description of the presenting problem,
ranked sixth (M = 3.83). Topic 9, the child's drawing, ranked seventh (M = 2.92),
Topic 8, the child’s composition, ranked eighth (M = 2.75). Topic 1, the basic referrat
data ranked ninth (M = 2.29).

A significant difference was found to exist between the numbers of references made
to each of the topics when both subject groups were considered together,
Mult. F (8,15) =5.29, p < .01. (Refer to Table 16.) The results of tests for contrasts
between the numbers of references made to the topics are summarised in Table 17. As
set out in the table, a significant contrast effect was found between Topics 6 and 5 (the
psychologist's observations and the child's birth and medical history). No other

significant contrast effects were found.
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Table 17

Tests for Contrasts Between the Numbers of References Made to Topics in the Case-file Text

Contrast F of p
Topics

7vs3 1.21 2,22 32
3vsd 3.42 2,22 .05
4vs 6 2.26 2,22 A3
6vsS 472 2, 22 <.05*
5vs2 1.33 2,22 .28
2vs § 1.97 2,22 186
9vs8 0.37 2,22 .70
8vs1 0.38 2,22 £9

a 4 greater than .05 (value 1o 3 significant figures was .051).

*p <.05.

Figure 13 shows the mean numbers of references made to each topic as proportions,
with the number of propositions per topic used as the base. (Topics 1 through 7
contained 8, 21, 56, 24, 26, 54, and 43 propositions respectively, as set out in Appendix
E.) Standard deviations are also siiown in Figure 13, corresponding in magnitude to
those for the absolute numbers of references (Figure 12), and, once again, the
considerable variance in the data can be seen. The number of references made to Topic
8, the child's composition, and to Topic 9, the child's drawing, were not considered as
proporttions since these sections had not been subjected to a propositional analysis.

Figure 13 reflects descending order in the proportionate number of references per topic.
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Taking into account the amount of information presented under each topic, as
measured by the number of propositions per topic, the majority of subjects made most
reference to Topic 7, the test results, (M = 0.41) and to Topic 4. the school's comments,
(M =0.41). (The values for these means to three decimal places were 44 = 0.407 for
Topic 7, and M = 0.406 for Topic 4.) Topic 1, the basic referral data ranked third in
this regard (M =0.29), and Topic 3, the parents' report, ranked fourth (M = 0.25).
Topic 2, the description of the presenting problem, ranked fifth (M = (.18). Topic §,
the birth and medical history, ranked sixth (M = 0.17). Topic 6, the psychologists
observations, ranked seventh (M = 0.14). Within-subjects effects were significant,
Mult, F (6,17)=6.97,p < .01

The results of tests for contrasts between the numbers of references made to the

topics are summarised in Table 18.

Table 18
Tests lfor Contrasts Betwesen the Proportionate Numbers of References Made to Topics in the

Case-file Text

Contrast F af p
Topics

7ved 0.05 2,22 98
4vs1 1.65 2,22 22
1v8d 0.77 2,22 48
3vs2 5.97 2,22 <.01*
2vs5 1.69 2,22 72

** pe<01.
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As shown in Table 18, a significant contrast effect was found between Topics 3 and 2
(the parents’ report and the description of the presenting problem). No further contrast

effects were found.

Causal links. The linearised representations of subjects’ interpretations of the case-
file enabled the causal links between case-file data and inferences to be enumerated,
both in total and subdivided according to direction,.

The mean number of causal links in the representations of the expert group was
10.08, which was lower than the corresponding mean value for the novice group at
11.67. Fewer causal links in a forward direction were counted for the expert group
(M = 4.,08) than for the novice group (M = 4.50), and there were also fewer backward
causal links in the experts' representations (M = 6.00) compared to those in the novices'
representations (M = 7.17). The difference between the experts and the novices with
respect to the total number of causal links formed was not found to be statistically
significant, ¢ (22) = -0.44, p = .66). The group differences with respect to forward
causal links and backward causal links were also not significant, ¢ (22) = -0.296,
p=.770 and £ (22) = -0.448, p = .658, respectively. Table 19 contains a summary of
the mean numbers of causal links and the results of the statistical tests.

Table 19
Numbers of Causal Links identified in the Experts’ and Novices' Protocols and Summary of

t-Tasts for Group Differences

Mean number of links
Group Total causal Forward causal Backward Causal
Expen 10.08 4.08 6.00
Novice 11.67 4.50 717
t (22) = -0.44 t {22) = -0.30 t (22) =-0.45

p= .66 p= .77 p= 66
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Characteristics of Subjects’ Reasoning Processes

Integration of information. The linear forms of the representations of subjects’
reasoning processes were examined to determine to what extent subjects had combined
concepts derived directly or inferred from the case-file. A representation containing
well-integrated reasoning was defined as one containing concepts which were cross-
referenced to one another, in accordance with Sowa's system of letter symbols standing
for equivalence relations. A representation which was not well-integrated was defined
as one consisting of separate explanations for a few features mentioned in the case-file,
with few or no cross-references between concepts.

Extracts from two linearised representations (Subjects EG and ND), one of which
contains cross referencing and was judged to contain some degree of integration of
information (EG), and the other of which contains no cross referencing and was judged
to be poorly integrated (ND), are presented in Figures 14 and 15. (These linear
representations are set out in full in Appendix G.) In both examples, the subjects have
generated inferences based on case-file text from Topics 3 and 4 (the parents' report
and the school's comments), although they selected different sets of propositions as
cues.

The example from the linear representation derived from the protocol of subject EG
(Figure 14) shows how this subject, on reading that the student had been an active baby
who did not like being touched (Propositions 3.6.0 - 3.6.2), inferred that the child had a
fragile nervous system. This inference was then used as a condition for an inferred
rigidity in new learning and also as a cause of the inferred difficulty in being a success
at school. In the linear representation of Subject EG's reasoning, it was, therefore,
necessary to mark use of the "nervous system problem” hypothesis with the cross
reference symbol "*v". In contrast, the example from the linear representation derived
from the protocol of Subject ND (Figure 15), shows how this subject, has, at this stage
in the reading of the case-file, not referred back to any of the inferences already made
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in order to tie in new hypotheses with the previous theories about the student's
problems. Some new information, acquired after reading more of the case-file, was
used to support or modify earlier theories. However, the representation is list-like in
that this subject generated separaie explanations for the features described in the case-
file. None of the inferences generated were linked in any way. For instance,
Proposition 3.9.0-1, stating that at nursery school the child had been observed to have
poor coordination, was selected by the subject as an indication of motor coordination
problems. Although this subject, based on reading the whole of Topic 3, the parents’
report, inferred that the student had many problems, the specific motor coordination
problem was not mentioned at this stage. It was referred to once again when the
subject read Proposition 7.16.0, the WISC-R Coding subtest score of 15, which
provided evidence contrary to this hypothesis, but it was not linked to other data or to
other inferences.

Some separate, that is, unlinked, explanatory inferences in response to distinct
features mentioned in the case-file were characteristic of all the protocols, but several
subjects also generated hypotheses that were subsequently used to help elaborate other
hypotheses. Eight linear representations were judged to include more highly integrated
reasoning compared to the other 16 protocols. Four of the eight were from the expert
group (Subjects EC, EG, EH, and EJ) and four wexe from the novice group (Subjects
NA, NE, NG, and NI). Compared to other protocols, these contained more inferences
that were put to use in explaining further inferences. In addition, these inferences were
more frequently linked with later inferences. For instance, in the example given in
Figure 14, Subject EG has linked the inference about the student's netvous system
problem, marked "*v", 10 two other inferred difficulties. The full representation of this
subject's protocol contains additional instances of cross-referencing. (See Appendix
G.) No such linkage is present between the inferences generated by Subject ND
(Figure 15).
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Subject EG

3.6.0-3.6.2—<COND-schild has fragile nervous system,
sensitive nervous system:*v

2.6.0-2,

3.6.0-2,

3.4.0-1-COND—rigidity in new learning --
COND ¢ *v
COND«7.12.0, 7.13.0, 7.15.0
CAU—not fully utlising abilities

TOPIC 4.1.0 (School's comments) --

COND-difficulty becoming a teenager

COND-difficulty finding himself

COND-difficulty relating to school environment

COND—difficulty being

a success¢CAU+immaturities in CNS:*v,
immature ways of
reactinge~COND&PARA 3.1.0
(Parents' report)
COND—discrepant academic functioning

Case-file Text
Proposition number,
2.6.0-2 He (Edgar) is now manifesting behaviour difficultics
3.4.0-1 There is a family history of learning difficulties
.0-2 He was an active baby who did not like being touched
2.0 WISC-R Picture Completion scaled score - 8
3.0 WISC-R Picture Arrangement scaled score - 8
5.0 WISC-R Object Assembly scaled score - 8

COND = CONDITION, CAU = CAUSE

Figure 14. Extract from a well-integrated protocol.
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Subject ND

3.5.0-3.5.15COND-child’s problems stem
from birth of siblings—CAU—4.12.0-4.12.1

3.9.0-1-COND—-motor coordination problems«-NEG COND++7.16.0

3.20.9, 4.3.0-2—COND—general agreement about
attention span weakness¢=CAU«2.2.0

TOPIC 3.1.0 (Parents' report) --
COND-»child has many problems
NEG COND-placement in regular class (subject expected
placement in a special education class)
NEG COND—parents are supportive (subject guesses that this is the case,
despite their report)

4.9.0-»COND—teachers provide support

4.12.0-4.12.1 ~CAUéemotional problems stemming from home

Case-file Text
Proposition number.
3.5.0-3.5.1 Edgar is the eldest of three boys
3.9.0-1 At nursery school he was observed as being poorly coordinated
3.20.9 . problem ... is attention span
4.3.0-2 There are gaps in his basic level skills of attention, attitude, and
concentration
49.0 His teachers have tried to be supportive
4.12.0-4.12.1 There have becn crises in every school year
7.16.0 WISC-R Coding scaled score - 15

COND = CONDITION, CAU = CAUSE, NEG = NEGATIVE

Figure 15. Extract from a poorly integrated representation,
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Qualiiative differences berween the protocols. The eight best-integrated
representations were studied for any characteristics they might have had in common or
that would distinguish them from the other subjects in the sample. No common or
distinguishing features were seen in these subjects' Counselor Orientation Scale
responses or in the inference categories coded in their protocols. Comparison across
the numbers and directions of causal links in their representations did not reveal any
common patterns of reasoning, nor could these subjects be classified according 10 how
much of the case-file data they drew upon for their complete sets of interpretations,

However, there were qualitative differences in the interpretations of the case-file
data made by the experts EC, EG, EH, and EJ that distinguished them from other
members of the expert group. Subjects EC and EH were outliers in that, unlike the
other 10 experts, they did not draw most of their inferences from either Topic 3, the
parents’ report, or Topic 7, the test results. The absoluts numbers of references made
to each of the nine topics were used for the study of qualitative differences between
case-file interpretations, rather than the proportional numbers, so that Topics 8 and 9,
the child's composition and drawing, could be included in this analysis. (See carlier
analysis entitled Selectivity in use of case-file data.) EC referred to Topics 8 and 9 (the
composition and the drawing) more than to any other topic, and EH referred to Topic 4
(the school's comments) most frequently. EG, EJ, and also EC stood out because of the
kinds of interpretations they made. Their conclusions about the nature of the student's
problem were unlike those of the other subjects, both in regard to the diagnoses made
and to the specificity of the conclusions drawn. These three subjects described the
student's problems in specific terms. For instance, in the examples given in Figures 14
and 15, Subject EG hypothesised that the student's nervous system was immature
while, in contrast, Subject ND referred to problems in general. The majority of subjects
were similar to Subject ND in that they discussed the student’s problems in general
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terms. The eight protocols which contained the most highly integrated reasoning are
described below. The linear representations appear in full in Appendix G.

Subject EC presented a very succinct interpretation. Unlike most other subjects,
relatively fewer references were made to Topics 3 and 7, the parents’ report and the test
results, (3 per cent and 15 per cent respectively). This subject drew extensively on
Topic 8, the child's composition, (21 per cent) and Topic 9, the child's drawing, (21 per
cent) which together provided 42 per cent of cues. For comparison, Table 20 provides
the mean percentage of references made to each topic in the case-file and
corresponding values for standard deviation for the sample as a whole. The most highly
integrated section of Subject EC's protocol dealt with projective interpretation of the
composition and drawing, and, together with Topic 5, the child's birth and medical
history, this led to discussion and recommendations concerning a specific personality

disorder.

Table 20
Mean Percentages of Referances Mada to Each Topic in the Casa-file and Corresponding
Values for Standard Daviation (SD)

Topic No. 1 2 3 4 5
Mean percentage 3.81 6.12 21.61 15.12 7.94
SD an .72 7.41 6.61 7.80
Topic No. 6 7 8 9

Mean parcantage 11.93 2548 4.48 430

SD 540 9.72 4.01 4,19
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Subject EH drew most extensively on Topic 4 the school's comments, (25 per cent
of references) and slightly less extensively on Topic 7, the test results (22 per cent).
The most highly integrated part of the protocol discussed evidence for the child's
having poor organisational abilities and his requiring assistance in becoming better
organised with his school work. This inference followed directly from statements that
appeared in the case-file and hence this subject's inferential reasoning did not deparnt
from the more common pattern observed for other subjects. The inferences that the
child lacked motivation and was impulsive were also relevant to this subject's
argument.

Subject EG was not unusual in that the parents’ report and the test results provided
the most frequently used information sources (31 and 26 per cent of references
respectively). The unusual aspect of this subject's interpretation in comparison to most
others was the confidence with which a hypothesis about the child's having a fragile,
sensitive nervous system, generated after reading the parents’ report, was maintained
with subsequent explanations made in support of this. Before reading the WISC-R
results, and without realising that these test results would be presented, this subject
predicted that the student would obtain higher scores in cognitive tasks than in most
visual-motor tasks, and was the only subject to make a correct prediction about test
results before reading about them in the section containing the test scores.

Subject EJ also maintained a single, underlying hypothesis, generated after reading
the parents' report. His hypothesis about the existence of cerebral dysfunction
determined the interpretation of all subsequent information. The representation for this
subject shows a high degree of integration of information with the cerebral dysfunction
inference. This subject relied most heavily on the parents’ report and the test results as

information sources (27 per cent and 24 per cent of all references respectively).
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The novice subjects, NA, NE, NG, and NI, could not, beyond the integration factor,
be contrasted with the other subjects, either by their reliance on different sets of cues or
by any qualitative differences in their interpretations. All four used either the parents’
report or the test results more extensively than other topics, although Subject NG made
equal numbers of icferences to the parents' report, the test results, and the school's
comments. Subjects NA and NE both integrated a large part of their interpretations of
the case-file data within an inference about the child's being under pressure to perform
well at school. Subject NE also paid attention to physiological factors that might have
contributed to the child's difficulties. Subjects NG and NI dealt with inferences
concerning the child's ability or inability to pay attention and to concentrate, although
they drew opposite conclusions. NG characterised the child as distractible and
impulsive as suggested in the reports, whereas NI disputed the case-file information
that the child could not concentrate well. The representations for NA, NE, NG, and NI
are shown in Appendix G.

In summary, the distinguishing factor for the four expert subjects whose
interpretations of the given data were the best integrated arose from less conventional
approaches on their part in comparison to the other subjects in this study. The four
novice protocols did not appear to have features in common beyond the higher level of
integration nor were they otherwise distinguishable from the other subjects.

Three additional expert protocols and one other novice protocol included sections
that showed integration of information and hypotheses 1o a lesser degree than the eight
protocols listed above, but that were not purely the "explanatory lists" that were typical
of the remaining twelve protocols. As in the eight best-integrated protocols, these four
also contained inferences that were then linked with other inferences. However,
compared to the eight protocols described above, these inferences were not linked to
other hypotheses as frequently. The three expents, EA, EE, and El, did not differ from
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the majority of the subjects in the frequency of use of the parents' report and the test
results. In comparison to the experts, EC, EG, EH, and EJ, the best integrated parts of
their discussions centred on hypotheses of a more general nature. Whereas the former
were specific in their conclusions, Subject EA concluded that the child's difficulties
were due to emotional problems rather than academic difficuldes, EE's discussion was
concerned with inconsistencies in the report which required further investigation of the
sources of the child's difficulties, and EI considered stress as an important contributor
to the educational and behavioural characteristics described in the case-file. The
novice subject, NK, differed from the others in the novice group and from most of the
expert group in that more reference was made to Topic 5, the medical history,

(21 per cent of references) than to any other topic. The more central hypothesis
generated by this subject was that the child engaged in attention-seeking behaviour a
cause of which had been his early childhood illnesses.

The hypotheses generated by EA, EE, EI, and NK were embedded amongst
alternative hypotheses and did not stand out as distinctly as the main conclusions drawn
by those subjects whose protocols were better integrated. Moreover, fewer of the
interpretations made by subjects in the group whose hypotheses were less well
integrated were influenced by a determinative stance on decisive factors in the case.
Their protocols were less clear as to what they regarded as the most salient features of
the case. These subjects' (EA, EE, EI, and NK) representations appear in Appendix G.

The representation constructed for the remaining five experts and seven novices
were list-like in that propositions and sets of propositions were explained as being the
outcomes of inferences about ¢vents and characteristics, or they served as explanatory
information for other sets of propositions and inferences. But each line of reasoning
formed a separate system with little or no linkage to other systems. The representations

for Subjects EK and ND, shown in Appendix G, are examples of explanatory listings.
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Additional Observations
Differential use of case-file data. Different subjects used the same sets of
propositions but drew opposite or dissimilar conclusions from them. Specific examples
are given in Table 21. Table 21 shows the proposition numbers, the information given
in these propositions, and the alternative types of inferences made that were based on
this information. Details of the numbers of subjects, by experience group, and in total,

who made inferences of the types listed are also included in the table.

Interpretation of the student’s written composition and drawing. Seven out of 12
experts rated the student's written composition for the level of cognitive maturity it
reflected. (The composition, designated Topic 8, is included in Appendix A.) Of these
seven, three rated it as appropriate for the child's age and four rated it as immature.
Two of the seven stated that the composition reflected poorly organised thoughts. A
third expert subject (one who had not made any comments regarding the cognitive
maturity reflected) expressed uncertainty as to whether the child had been unable to
organise his thoughts properly or whether the faults in punctuation made it confusing
for the reader. All of the seven subjects who gave the composition a rating according
to the child's level of maturity also made general comments about the grammar,
spelling, or punctuation. Even those who found it to be generally mature recognised
the faults in punctuation. Two additional expert subjects criticised the grammar
without commenting on whether or not the composition reflected an appropriate
intellectual maturity. All comments made about the spelling were favourable. (The
composition did not contain any spelling errors.) Two expert subjects attempted to
interpret the composition for projective content, but both stated that it did not yield any

information.



Table 21

Examples of Opposite Conclusions Drawn from the Same Data Set
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Numbers of Subjects
Prop. No. Information Inference
E N Total
1.4.0 Age: 12yrs.5mo. Child has repeated a 2 3 5
school year.
1.5.0 Grade: 6. Child is in right 2 2 4
grade for his age.
2.2.0 Edgar has had long- Child is leaming 2 3 5
standing learning disabled.
difficulties. Child is not learning 2 0 2
Topic 7 Test results are disabled.
in normal range.
3.9.0-1 At nursery school he Child is poorly coord- 3 0 3
was observed as being  inated.
poorly coordinated. Child is not poorly 0 1 1
Topic 9 Drawing done by child.  coordinated.
3.18.0 He teases his two Abnormal behaviour. 3 2 5
younger brothers. Normal behaviour, 2 1 3
42.0-2 Edgar is enrolled in Programme is inapprop- 6 10 16
a bilingual programme  riate.
Programme is approp- 1 0 1
riate.
45.0 His math skills are Math difficulty is 4 5 9
weak. separate from other
7.6.0 WISC-R Arithmetic problems.
subtest score 10 Math difficulty is a
7.28.0- WRAT resulis; cannot  manifestation of the 6 4 10
7.32.0 do fractions; WRAT other problems.
Arithmetic subtest
score Grade 4.9.
6.17.0-1 He likes movies with Interest in violence 4 2 6
violence and horror is a cause for concern.
in them. Liking movies of this 0 3 3
type is normal.
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Three novice subjects rated the composition for level of cognitive maturity. One of
these judged it as age-appropriate, without commenting on grammar, spelling, or
punctuation, and one judged it as age-appropriate despite poor grammar. The third
judged it as below age level. A total of 10 novice subjects commented on grammar,
spelling, or punctuation. Three novice subjects interpreted the composition in a
projective manner. Two of these, including one subject who had also rated it as
cognitively mature, read expressions of loneliness in the child's story. The third read
the request given by the mother to the child in the story as a command, and, therefore,
was of the opinion that Edgar was projecting his own mother's smictness into his story.

All of the subjects who participated in the study made some comment on the
drawing of a person that was included in the case-file. A copy of this drawing,
designated Topic 9, is included in Appendix A. Six of the twelve cxpt;ns rated Edgar's
drawing as cognitively immature, the remainder rated it as reflecting the appropriate
level of cognitive development for a twelve-year-old. Two of the novices rated it as
cognitively immature, four made no comments about its age-appropriateness, two of
these four because they said they did not have the knowledge to do so. The remaining
six novices judged the drawing as reflecting the appropriate level of cognitive
development for a twelve-year-old. Three experts made direct reference to the need to
have the scoring norms available as did two novices.

Eight experts used the drawing in a projective manner and three of these eight
judged Edgar in a favourable light. Three experts made specific reference to Edgar’s

drawing as reflecting his self-image. Two of these judged his drawing as evidence of a
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poor self-image while the third thought that the drawing reflected good self-awareness.
None of the novices made direct references to the drawing as representative of Edgar's
image of himself. Seven of the novices made comments about Edgar's mental health or
personality based on the drawing, although two of the seven queried the relevance of
such comments as being "too projective”. Four of these seven projective judgements
were favourable, including the two queried judgements. Isomorphic signs were
assigned meaning by three subjects, one expert and two novices, although one of the
novices was a subject who admitted the possibility of being too projective. Isomorphic
signs is the term used by Harris (1963) referring to the projective use of drawings in the
study of personality in which the interpreter reasons by analogy. For example, a
drawing done at the side of the page or with a line underneath indicates the child's need
for support. The squared off shoulders in Edgar's drawing were taken as a sign of a
rigid personality. Subject EJ also referred to the drawing of the mouth as a further sign

of rigidity because, to him, it looked fixed.

Edgar’s drawing, when scored according to the guidelines set out by Harris (1963)
for drawings of a man by boys, places Edgar above the 53rd percentile, with a standard
score of 101. Therefore, according to Harris's criteria, Edgar’s drawing was entirely
age-appropriate, although it was rated by 50 per cent of the experts as immature. Of
the eight novices who gave the drawing a rating on maturity or age appropriateness,
only two judged it to be below what they would have expected for a child his age.

Comparing subjects’ judgements of the composition with those of the drawing, five
expert subjects were consistent in that they judged both the composition and the
drawing to be at the same level of cognitive maturity. Two judged both the
composition and the drawing as reflecting maturity, and three judged both as reflecting
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immaturity. Two experts judged the composition and drawing as reflecting opposite
sides of the maturity-immaturity continuum. One of these rated the composition as
immature and the drawing as mature, and the other rated the composition as mature and
the drawing as immature. Of the three novice subjects who gave the composition a
rating on level of cognitive maturity, one did not rate the drawing in this respect, one
rated both the composition and the drawing as immature, and one rated the composition
as mature and the drawing as immature.

More projective use was made of the drawing than of the composition. All of the

subjects who used the composition in a projective manner also did so for the drawing.



Chapter Six

Discussion

The study examined the reasoning processes whereby decisions about a child referred
for assessment were reached. In order to study how assessors actually deal with the
task of reviewing and interpreting a case-file, the experimental procedure replicated as
closely as possible this part of the assessment process. The study was conceived, in
part, to explore some of the issues raised by critics of the psychoeducational
assessment process. It is during the interpretation process that far-reaching decisions
concerning the child are made, but this process is perceived as being the most
susceptible to inconsistencies resulting from individual differences in assessors. The
study was designed to explore putative sources of these individual differences; and also
to search for consistencies in the decision-making strategies used by assessors. The
types of inferences made from the case-file data, and the use of these inferences to
reach diagnostic decisions and to make recommendations concerning future
programmes for the child were examined. It was assumed that the reasoning used by
experienced school psychologists would be characterised by features similar to those
found in other professions in which expertise is associated with efficient problem-
solving skills that produce accurate solutions. Interpretation of the information
contained in a child's case-file to draw conclusions about the child’s abilities and

difficulties was viewed as a problem-solving task. However, based on findings, mainly
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from the domain of psychotherapy (e.g., Wills, 1978), it was also expected that
psychoeducational assessors' decisions would be biased by their theoretical orientations
in psychology and by their preferred conceptualisations of educational exceptionality,

and that this would, in part, account for some of the variability in assessment outcomes.
In order to investigate these influences, assessors' think-aloud protocols were
recorded as they interpreted a dossier containing information typically collected as part
of the referral procedure. From these protocols the types of inferences made could be
stndied, and the way in which the problem task was represented by each of the
assessors could be set out formally. Experienced assessors were compared with
assessors in training to determine which, if any, influences on case-file interpretation
were active for experienced assessors and which were active for trainees, and to what
extent these influences facilitated or constrained decision-making. The study aimed at
fostering awareness among assessors of the factors influencing their decisions and
making explicit processes that assessors themselves often describe as intuitive, A
further aim was to show how consistencies in the reasoning strategies used by
experienced assessors, if indeed such consistencies were observed, might be used in the

construction of a mode! of expertise for psychoeducational assessment.

Overview of Results
The results of the present study did not indicate any expert-novice differences with

respect to the variables analysed: the measures of theoretical orientation in
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psychology, the numbers of inferences made in the categories specified, the number of
causal links identified from representations of subjects' reasoning, and the numbers of
references made to case-file text propositions, However, within-subjects differences
were found for three sets of inference categories and tests for contrasts between
categorics revealed that, for all subjects, specific types of inferences predominated over
others. The significant within-subjects effect for the numbers of references made to
topics in the case-file and the associated contrast effects showed that the use of text file
information followed a similar pattern for all subjects. Differences across individual
subjects emerged from a detailed, qualitative analysis of the representations of subjects’
reasoning, from which it was possible to describe characteristics of well-integrated
reasoning and to identify sources of the variability in assessment outcomes. This
descriptive analysis revealed that the well-integrated expert protocols possessed
common features that were not present in the well-integrated novice protocols

The first set of results reported in Chapter 5 was associated with subjects’
theoretical orientation in psychology as assessed by the Counselor Orientation Scale.
No sutistically significant group differences were found with respect to counsellor
orientation. Both the experts and the novices showed greater preferences for the
Gestalt and Client-Centred orientations and least preference for the Behavioural
orientation compared to the other orientations listed in the scale. The examination of
the corelation matrices constructed between preference scores on the scale and the
numbers of inferences made in specified coding categories revealed significant

negative relationships between some of the counsellor orientations and inferences
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relating to physiological factors. No other readily interpretable relationships were
perceived.

Analysis of the numbers of inferences generated was carried out for the following
category sets: a) negative, positive, rejected, and prescriptive inferences, b)
educational, emotional, physiological, and contextual inferences, c) educational,
emotional, physiological, and contextual inferences within the negarive category, d)
educational, emotional, physiological, and contextual inferences within the positive
category, and ¢) educational, emotional, and physical inferences within the prescriptive
category. No significant group differences between the experts and the novices were
found across the inference categories analysed, nor were there significant differences
for the total number of inferences generated in each set. It was noted that there was a
great deal of variability between individual subjects in both groups in regard to the
numbers of inferences made in all the categories. Within-subjects effects were found
to be statistically significant for three out of the five sets of inference categories
considered. The tests for contrasts between the numbers of inferences made in the
various categorics showed that, for all subjects, the retained negative and positive
inferences that were non-prescriptive together accounted for most of the inferences
made, anxi that all subjects discussed the case-file largely in terms of educational and
emotional factors rather than physiological and contextual factors.

From the analyses of the data obtained directly from the linear forms of
representations of subjects' reasoning, it was found that the experts and novices did not

differ significantly with respect to either the extent or the directions (forward and
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backward) of the causal reasoning in which they engaged. The experts and novices
could not be differentated according to their selectivity in use of case-file data. In
regard to selectivity, a large majority of subjects referred 1o the same three topics in the
case-file more often than to the other six topics (in terms of absolute numbers of
references made). These three topics were also among the most frequently vsed topics
when the amount of information presented in each topic was taken into vonsideration.
An additional descriptive analysis was carried out of the propositions in the case-file
text that were commonly used as inference cues. It was observed that there were
considerable differences in interpretations of similar information and that subjects drew
upposite conclusions from the case-file data. This was particulariy true of the
interpretation of the child's drawing included in the case-file.

The representations of subjects' reasoning, set out in the linear form, showed that
there was a higher level of integration, that is, the combining of inferences based on
case-file information with one or more theories about the student being assessed, in
some of the protocols than in others. This was neither related to level of expertise nor
to orientation. A search was made to find qualitative characteristics that would
distinguish the better-integrated representations from the less well-integrated or poorly
integrated representations. It was found that the well-integrated representations
derived from experts' protocols contained specific diagnostic theorics about the
student’s problems. These theories contrasted with the more general diagnoses made
by most subjects. When specific diagnosiic theories were postulated, the information

in the case-file was more likely to be interpreted on the basis of these theories. In
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contrast, the well-integrated representations derived from novices’ protocols did not
contain features that distinguished them from the less well-integrated or poorly

integrated representations.

Summary of Research Hypotheses,

A number of specific research hypotheses were proposed. The first four research
hypotheses dealt with differences between expert and novice psychoeducational
assessots with respect to the numbers of inferences generated in response to reading
and reviewing a case-file. These inferences were divided into categories to facilitate
exploration of group differences. Two research hypotheses were related to information
obtained from subjects’ responses to the Counselor Orientation Scale. A further four
hypotheses dealt with the representations of subjects’ reasoning and differences
between the reasoning strategies used by experts and novices. The research hypotheses

are reiterated below:

1. The expents will make fewer inferences from the case-file than will the novices.

2. The experts will identify more negative attributes of a student than the novices.

3. The experts will identify fewer positive attributes of a stdent than the novices.
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4. Although the experts will generate fewer inferences than the novices, they will
retain more of their inferences than the novices. In other words, the experts will reject

fewer inferences than the novices..

5. The Counselor Orientation Scale will show that experts are more closely aligned

with a particular theoretical orientation than are the novices.

6. For all subjects, theoretical orientation will correlate with the types of

hypotheses retained.

7. The expert assessors will use more causal links than novices to generate
inferences about the student. The novices will use comparatively fewer causal links

than the experts.

8. The experts will link their inferences to a selectively narrow body of
information, whereas the novices will use a wider range of data from the case-file as

inferential cues.

9. The representations of the experts' interpretations of the case-file will include
the standardised test scores among the critical cues and the experts will refer to this

body of information more often than to any other. In contrast, the novices will refer



Py

119

less frequently to the test data which will, therefore, not feature so prominently in their

selection of cues.

10. The reasoning processes used by experts will be represented by more highly

integrated networks than those of the novices.

Discussion and Imgplications of Findings

In the remainder of this chapter, the order of the discussion of the research results
and their implications follows ti:e sequence of presentation of the research hypotheses
in the above summary. The implications of the findings related to the use of
educational and emotional factors in interpreting the case-file and the contribution of
the referral information to interpretation are considered following the discussion of
Hypotheses 1-4. The results derived from the Counselor Orientation Scale are then
discussed with reference to Hypotheses 5 and 6, and the correlational analysis
performed. The results obtained from analysis of the linear representations are
discussed next. This discussion includes the use of causal reasoning (Hypothesis 7)
and suggestions for alternatives to the causal model, selectivity in use of information
(Hypothesis 8), the relative importance of the standardised-test results (Hypothesis 9)

and other case-file data, and the characteristics of integrated reasoning (Hypothesis 10).
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The additional findings relating to the differing interpretations made of similar case-file

data are considered after the discussions arising from all 10 research hypotheses.

The numbers and categories of inferences made (Hypotheses 1-4). The first
hypothesis was not supported by the results. The experts generated globally more
inferences than the novices, although this difference was not found to be statistically
significant. (Figure 7 and Table 6 show the results of this study that are pertinent lo
Hypotheses 1-4.) There was no indication in the present study that the experts and
novices could be differentiated according to ability to limit the number of inferences
made. The study of medical practitioners (Joseph & Patel, 1987) showed that high
domain-knowledge specialists organised information so as to limit the generation of
multiple hypotheses. However, when there are a number of ways in which to solve a
problem, a flexible approach which allows for choice between multiple hypotheses,
may be advantageous. In the domain of psychoeducational assessment there are no
efficiency criteria to guide problem solving and, therefore, as Wills (1978) has
suggested, a reasoning strategy of review and revision might be best. If the generation
of a large number of inferences from a body of data is taken as an indicator of
willingness to consider altemnative ideas for review, it would be desirable for practising
assessors to maintain such an approach. However, it is impossible to say, from the
enumeration of inferences alone, whether the assessors in the present study were

comprehensive in their consideration of hypotheses. Generating any number of
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hypotheses does not necessarily imply that systematic strategies of review and revision
are being carried out..

Hypothesis 2 was not supported in that there was no significant difference between
the number of negative attributes inferred by the experts compared to the number
inferred by the novices. Contrary to Hypothesis 3, no significant difference was found
between the experts and the novices for the number of positive inferences generated.
These results fail to support the contention that experience in psychoeducational
assessment leads to increased attention to pathology. This does not necessarily
contradict the results obtained by Wills (1978), that experienced therapists attend to
more negative client attributes than do those with less experience, but indicates that
practitioners of psychoeducational ass¢ssment may be dissimilar to practitioners of
psychotherapy. It should not be assumed that experience in different branches of
psychology leais to the same perceptions of clients' functioning. The client
populations dealt with may also differ considerably from one subdiscipline to another.
Therefore, practitioners in psychoeducational assessment and practitioners in
psychotherapy undergo widely divergent work experiences which, in turn, lead to
differences in professional outlook.

With reference to Hypothesis 4, group differences in the numbers of inferences that
were retained in any category were also found to be non-significant. This was true
whichever way the inferences were subdivided, whether according to educational,
physiological, and contextual topics, according to whether the inferences were negative
or positive, or according to whether they dealt with subjects' recommendaticns.
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Neither group rejected many of their inital inferences. The experts rejected slightly
more of their inferences than did the novices but the difference was not significant.
The results did not indicate that subjects in either group were willing to reject
completely very many of their statements.

It was suggested that the constraints imposed by adherence to a theoretical
orientation in psychology would lead to reluctance to revise the statements made about
the child being assessed, even when disconfirmatory evidence was available. It was
also suggested that the experts would adhere more strongly than the novices to
preferred orientations and, therefore, would show less inclination to withdraw any
inferences. Based only on the evidence of the numbers of inferences rejected, it might
be concluded that both the experts and the novices were similarly constrained.
However, as will be discussed later in this chapter, there was no clear evidence that the

assessors sampled worked within any particular theoretical framework

Factors in case-file interpretation No significant differences between the groups
were obtained from the analysis of the numbers of inferences made in the various sets
of categories. However, significant within-subjects effects were found for the set of
negative, positive, rejected, and prescriptive inference categories (see Table 6). As can
be seen in Figure 7, most of the inferences made were in the negative and positive
categorics, and there were more negative than positive inferences. This appeared to be
evidence for greater emphasis by all subjects on negative aspects of the case than on

positive attributes. That there were fewer prescriptive inferences than positive or



negative ones might have been predicted. Not all interpretations of case-file
information lead directly to recommendations for further action. It might also be
expected that assessors put forward recommendations that take into account more than
one feature of the case and, therefore, some form of summarisation takes place. While
it was also to be expected that there would be fewer rejected inferences than posited
ones (if any final diagnostic theories were to be postulated), Figure 7 shows that, in
fact, the rejection of inferences was a relatively infrequent occurrence.

From the results of tests for contrasts between the negative, positive, rejected, and
prescriptive inferences (Table 7), it was observed that, of the total number of inferences
gencerated, retained positive and negative (non-prescriptive) inferences together
accounted for a significantly larger part of the subjects’ interpretations than prescriptive
inferences. There was no significant difference between the relative contributions of
the positive and negative inferences to this set of categories. Therefore, subjects could
not be said to emphasise selectively the child's negative characteristics. Prescriptive
inferences accounted for a significantly larger part than the rejected inferences, which
confirmed that the rejection of inferences contributed relatively little to subjects’
discussions of the case. Rather than rejecting explicitly any of their inferences, it
appeared that subjects continued to generate additional explanations as they
accurnulated more information about the case. In the presence of uncertainty, they
preferred to retain alternative hypotheses for consideration.

Significant within-subjects effects were found for the set of educational, emotional,

physiological, and contextual inference categories (see Table 8). Figure 8 shows that
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inferences in the educational and emotional categories occurred most frequently within
the set of combined negative and positive inferences, with the educational category
predominating. When tests for contrasts were carried out, it was found that inferences
in the educational category were indeed significantly more frequent than inferences in
ihe other :hree categories. Inferences in the emotional category were found to eccur
significantly more frequently than inferences in the physiological and contextual
categories. However, the physiological and contextual categories did not differ
significantly with respect to the number of inferences made from them. (See Table 9.)
The physiological category was the only instan~e in which the experts made fewer
inferences than the novices, in spite of the fact that the experts generated more
inferences overall. However, neither the group difference in the number of inferences
made in the physiological category, nor the between-subjects difference in the total
number of inferences generated was found to be statistically significant,

Thus far, there appeared to have been most emphasis placed first, on educational
factors and, secondly, on emotional factors, with comparable emphasis on negative and
positive attributes. The educational, emotional, physiological, and contextual
categories were divided according to whether they were made up of negative or
positive inferences. Hence the distribution of negative and positive inferences among
the educational, emotional, physiological, and contextual categories could be
examined. Figure 9 shows that more inferences were made in the negative emotional
category than in the negative educational category, and shows that more inferences

were made in the negative educational category than in the negative physiological or
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negative contextual categories. Figure 10 shows a preponderance of inferences in the
positive educational category and more inferences in the positive emotional category
than in the positive physiological or positive contextual categories. Comparing Figures
8,9, and 10, it can be seen that for the educational and emotional inference categories,
there were proportionately more positive inferences than negative ones. Thus there
appeared to be differences in the way in which all assessors had assigned the negative
and positive attributes to the student, particularly with regard to the educational and
emotional inference categories. This may reflect the characteristics of the case-file
used or, as will be discussed below, may be representative of & general approach to
assessment. However, although significant within-subjects effects were obtained for
positive inferences made in the educational, emotional, physiological, and contextual
categories, the effects for the corresponding set of negative inferences were not
significant (see Tables 10 and 12). Therefore, the negative inferences were more
evenly distributed among categories than the positive inferences.

Since there were significantly more inferences made in the educational and
emotional categories than in the physiological and contextual categories, it was not
unexpected that most inferences would be found in the educational and emotional
categories when negative and positive attributes were considered separately. The tests
for contrasts (Tables 11 and 13) showed that this was, in fact, the case. However, for
the negative inferences, no significant difference was found between the numbers of
inferences generated in the educational and emotional categories. In contrast, there

were significantly more inferences in the educational category than in the emotional
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category when the set of positive inferences was considered. For both the negative and
positive sets of inferences, no significant differences were found between the
physiological and contextual categories. The implications of an apparent emphasis on
educational aspects of the case, especially with regard to positive factors, and less
differentiation between educational and emotional features with regard to negative
factors are discussed below,

Figure 11 shows that for the prescriptive inference categories, most inferences were
made in the emotional category, and least in the physical category. (The prescriptive
inferences were divided into three categories only, namely: educational, emotional,
and physiological.) However, within-subjects effects were not significant (ses Table
14). The contrasts analysis of the prescriptive inference categories indicated that
significantly more inferences were made in the educational and emotional categories
than in the physical category. There was no significant contrast between the numbers
of prescriptive inferences generated in the educational and emotional categories. (See
Table 15.) Thus, most of the recommendations that were made concerned attending to
the child's emotional and educational needs.

The pattern that emerged from the contrasts analyses perf;rmed indicated that all
subjects paid most attention to educational and emotional factors in their interpretations
of the case-file. However, whereas both educational and emotional attributes
dominated the negarive set of inferences, with little difference in their
respective contributions to interpretation, educational attributes alone dominated the

positive set of inferences. Subject's recommendations concerning remedial strategies
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were also primarily related to improved educational functioning and emotional well-
being, although these included contextual factors as well. Overall, positive educational
inferences made up the largest single subcategory.

These results show that assessors not only seek out positive attributes with which to
describe a student, but also find most of these within the realm of academic
functioning. This makes sense in terms of what psychoeducational assessment is
intended to achieve. In order to encourage and help improve children's progress at
school, it is necessary to discover in what areas they function best and what conditions
lead to successful learning. It is then possible to design individualised programmes
based on these conditions. When assessment is carried out specifically for schools, it is
not surprising that the emphasis is on educational considerations. Drawing attention to
children's academic strengths can also contribute to improvements in affective
functioning. For example, self-confidence is increased when children are made aware
of what they can do, as opposed to being reprimanded for what they cannot do. That
both the experts and the novices in the present study showed similar tendencies in this
regard may reflect the fact that this type of approach is commeon to both the teaching
and practice of psychoeducational assessment.

It was also observed that, for both the experts and the novices, there were more
inferences in the negative, emotional category than in the positive emotional category,
whereas there were fewer inferences in the negative educational category than in the
positive educational category. (Compare Figures 8 and 9.) This suggests that the

student's problems were attributed to emotional factors more frequently than to
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educational factors. In contrast, as discussed above, more positive signs of adaptive
academic functioning were inferred from the case-file. The emphasis on emotional
factors in explaining the child's problems and on educational factors in explaining the
child's successes is an interesting outcome of this research. A possible reason for these
findings was suggested in the preceding paragraph i.c., that attention is drawn to
academic successes as one way of promoting higher self-regard in the children
concerned, In addition, these children are likely to rise in the estimation of others
when their abilities are pointed out.

No specific research hypotheses were put forward in regard to the differential
emphasis on education and emotional factors in assessment, but it is possible that this
reflects a general tendency among assessors. Alternatively, the assessors in this study
may have been in agreement, that, in general, Edgar's problems stemmed from
emotional factors rather more than from learning disabilities. Further investigation is
necessary before such generalisations can be made with any certainty, and it would be
necessary to study interpretations of a number of case-files describing students with

dissimilar characteristics.

The influence of referral information on case-file interpretation. The reasons for
referral given in the case-file used in the present study no doubt exercised some
influence on the assessors’ interpretations of the data. The reasons for referral were
that advice was sought by the parents before they made a decision about the child's

high school programme, and that they also needed help in dezling with his difficult
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behaviour. Thus the subjects were asked to attend to both educational and
(presumably) emotional factors. A child is likely to be classified as etnotionally
disturbed when the referral is for behavioural problems (Ysseldyke & Algozzine,
1981). Therefore, it is not surprising, if Tidwell (1976), Ysseldyke and Algozzine
(1981), and O'Reilly et al. (1989) are right (referral information influences assessment
outcomes) rather than Huebner and Cummings (1986), and Ritchie (1986) (referral
information does not influence assessment outcomes), that educational and emotional
factors featured most prominently in the discussions, with less emphasis on
physiological and contextual information. The discrepancy between one set of
findings, that referral information is a source of bias in psychoeducational assessment,
and the other set of findings, that it does not influence assessment unduly, is explained
in part by differences in the populations of assessors sampled. The subjects who
participated in the study carried out by Ysseldyke and Algozzine (1981) included
special education teachers, teacher support personnel, and school administrators, as
well as schoo! psychologists. The subjects in the study carried out by Tidwell (1978)
were graduate students enrolled in a school psychology internship, and the subjects in
the study by Ritchie (1986) were full-time guidance counsellors. O'Reilly et al. (1989)
sampled school psychologists. The subjects who participated in the present study were
experienced school psychologists and graduate students who had recently completed a
course in assessment. Thus, the various studies that dealt with the influence of referral
information on assessment were not uniform with regard to either the type or the

duration of experience in assessment undergone by their subjects.
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Another reason for the discrepant findings is that referral data are neither ignored
completely, nor are they the most important influence. Although the influence of the
referral information on assessors' interpretations of Edgar's case-file may have been
minimal (given the typical array of data presented in the case-file), it probably
predisposed them to search for suitable responses 1o the parents’ requests.
Consequently, the referral data created a framework for interpretation of the
subsequent information. In the present study no significant differences between the
experienced and trainee assessors were found with respect 1o the categories of
inferences made. The referral information was, therefore, equally influential regardless

of experience.

Theoretical orientation (Hypotheses 5-6). The results obtained from the subjects’
responses to the Counselor Orientation Scale were inconclusive. Only thirteen out of
the Ewenty-four response sheets were complete. The remainder contained statements to
which responses were omitted. From the comments that had been written on the forms,

it can be concluded that these omissions were intentional.

For both the expert and novice groups preferences were shown for the Client-
Centred and Gestalt orientations. The Behavioural orientation was the least preferred.
(See Figure 6.) That the total sample showed greatest preference for the Client-
Centred orientation and least preference for the Behavioural orientation is in agreement
with the findings reported by Loesch and McDavis (1978) in their field test of the

scale. The present findings differed from those of Loesch and McDavis in that the
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authors of the scale found greatest variability in the spread of scores that indicated
preference for the Existential orientation, while the present study found greatest
variability in the expert group for the Behavioural orientation, greatest variability in the
novice group for the Client-Centred orientation, and greatest variability in the entire
sample for the Rational-Emotive orientation. Least variability among the expert group
was found for the Existential orientation although, for both the novice group and for
the sample as a whole, least variability was found for the Trait-Factor orientation. This
accords more closely with the field test findings, in which least variability was also
found for the Trait-Factor orientation. (Table 1 contains the standard deviations for
preference scores on each of the counsellor orientations.).

Neither the expert nor the novice group showed affinity to one orientation to the
exclusion of the others and there was no significant difference between the profiles of
scores obtained by the two groups, as shown in Table 2. Both groups showed a
favourable inclination toward the Client-Centred and Gestalt orientations, but not
exclusively so. If anything, the scale showed that all of the subjects were eclectic in
their outlook. Barnett (1988) claimed that professional practices are founded on "lore"
ot opinion. Subjects' preferences for the Client-Centred and Gestalt orientations could
be the product of a prevalent predilection for Client-Centred and Gestalt approaches to
client treatment, at least in the branch of psychology that deals with psychoeducational
assessment. As discussed by Barreett, accepted theories of practice are passed on

during training, and are perpetuated when the trainees continue on to professional
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practice. Both the experienced school psychologists and the trainees in this study may
have been influenced by the same theoretical orientations during their education which
would account for their similar pattemns of orientation preferences.

In connection with Research Hypothesis 6, which predicted the existence of
relationships between theoretical orientations in psychology and the types of
hypotheses retained by all subjects, the comelations between scores on the Counselor
Orientation Scale and numbers of inferences retained in the various categorics were
examined®. (Tables 3-5 contain the correlation matrices constructed.) That both the
Client-Centred and the Gestalt orientations, the two preferred orientations, had a
relatively high negative correiation with prescriptive inferences about physical
remedies reflects the low incidence of inferences in the physical category of
prescriptive inferences, The Rational-Emotive orientation measure also had a
significant negative correlation with the number of prescriptive inferences designated
as physical, as well as with the number of inferences in the physiological category. In
addition, a significant negative correlation was found between the Freudian orientation
and prescriptive inferences related to physical remedies. Thus signif :ant negative
correlations were found for four (the Client-Centred, the Gestalt, the Rational-Emotive,
and the Freudian) orientations out of a total of seven and for inferences in the physical

prescriptive category. The other three orientations measures were also negatively

6 Although nine bivariate correlations were found to be statistically significant, the fact
that there were seven factors for theoretical orientation leads to an increased likelihood
of I error. Therefore, one may wish to be more conservative regarding statistical
si . A further reason for considering the correlations with caution is that the
subscales for each of the oricntacions aies not independent.
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correlated with the number of inferences in this category, although not at levels of
statistical significance.

The conclusions that might be drawn from this are that there is a lack of knowledge
about remediation strategies of a medical nature and/or that there is a general
reluctance to make referrals to physicians. However, evidence based only on the
Counselor Orientation Scales forms a tentative empirical basis for these conclusions.
Moreover, none of the orientations in the scale related specifically to medical factors
(see Appendix B). If psychoeducational assessors do indeed pay little attention to
possible physiological correlates of schoolchildren’s difficulties, this is a serious
omission on their part. For instance, there are children for whom illness, although not
necessarily severe, is a contributor to academic failure. Or, it may be the case that a
child's "perceptual problem" is the result of a need for eyeglasses. If the training of
school psychologists does not include awareness of medical factors in assessment, this
must be remedied.

The other significant correlations did not conform to any pattern, nor were they
meaningful in themselves. Although the Behavioural orientation was the least
preferred, it was ssgnificantly correlated with the number of inferences in the emotional
category (one of the principal categories used) and with the number of inferences
relating to recommendations for further investigation and treatment of affective
disorders. This is unexpected because a Behavioural orientation is usually associated
with contextual factors. That a relatively high positive correlation was found for the

Freudian orientation and prescriptive inferences related to emotional factors is not
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surprising, given that a Freudian orientation is usually associated with attention to
affective disorders. But this is not particularly informative in the present context.
Similarly, the significant positive correlation for the Trait-Factor orientation and
contextual inferences is not unexpected, given that the relevant Counselor Orientation
Scale iterns deal with an individual's adaptadon to environmental factors. However,
the meaning of the significant positive correlation for the Trait-Factor orientation and
physiological inferences is ambiguous because there is no apparent physiological
content in Trait-Factor theory. As for the significant positive correlation obtained for
ihe Existential orientation and contextual inferences, this is contrary to expectation.
The scale items that are representative of the Trait-Factor crientation have more
relevance to contextual considerations than do the items comrespcnding to the

Existential orientation.

Causal Reasoning (Hypothesis 7). Hypothesis 7 dealt with differences between the
expert and novice groups that were expected to emerge from the analysis of the type of
reasoning they used as they interpreted the case-file, It was hypothesised that the
experts would use more causal reasoning and, hence, more causal links would be
identified in the experts' representations compared to those of the novices.

No significant group difference was found for the total number of causal links
formed, as shown in Table 18. Hypothesis 7 was, therefore, not supported. All of the
subjects, irrespective of group membership, used causal explanations in both forward

and backward directions to some extent. That is, they identified characteristics, events,
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and processes described in the case-file as causal explanations for their inferences
concerning the student (forward reasoning from data to theory), and they also
generated inferences that provided causal explanations for the information that they
read in the file (backward reasoning from theory to data). No significant group
differences were found when separate consideration was given to forward-causal and
backward-causal links (see Table 18). The implication here is that, if the experts'
assessments are assumed to be more accurate than those of the novices, experts in the
domain of psychoeducational assessment cannot be distinguished from novices in this
field by applying the rule system identified by Patel and Groen (1986) for the domain
of medicine. In modelling diagnostic explanations in terms of causal reasoning, Patel
and Groen found that accurate medical diagnosis was associated with forward
reasoning and inaccurate diagnosis was associated with backward reasoning.

There are two possible explanations for the difference in outcomes of the study
carried out by Patel and Groen and the present study. One explanation is that the
causal model is applicable to the domain of medicine but not to the domain of
psychoeducational assessment. In dealing with the problems for which schoolchildren
are referred for assessment, the identification of the problem in more specific terms and
the planning of remedial strategies may take precedence over the identification of
underlying causes. Unlike in medical practice, the "cure” need not be directly
connected to the cause. For instance, a reading disability requires a child to learn
strategies to overcome the disability but the actual disability does not diminish. The

other reason for the difference in research outcomes is that the assumption that the



136

experts were more accurate than the novices may be false. Both the experts and the
novices who participated in the present study may have interpreted the given data
equally accurately (or inaccurately). The problem in the domain of psychoeducational
assessment is that there are no accepted criteria against which to match the solutions
offered and, therefore, their accuracy cannot be gauged. Consequently, the
associations between forward reasoning and accuracy, and between backward
reasoning and inaccuracy cannot be made. Therefore, the construction of a model of
expertise needs to be based on: other considerations. In addition, psychoeducational
assessors themselves have not been afforded the opportunity of forming an association
(cither tacit or explicit) between their reasoning strategies and the accuracy or
inaccuracy of their diagnoses. Presumably, achieving accurate diagnoses reinforces the
method of reasoning through which they were achieved, even though formal traiing in
particular methods of diagnostic reasoning is not a usually given. In the absence of
standards of accuracy for psychoeducational assessment, such reinforcement cannot be
experienced.

If it is true that a causal model is inappropriate for the domain of psychoeducational
assessment, a better model that might be provided is one that incorporates conditional
reasoning. mn (1990) has suggested that reasoning can be analysed to reflect
whether all the necessary and/or sufficient conditions for the hypotheses generated
have been considered in order to draw scientifically valid conclusions. Because this
requires an explicit articulation of every step of the reasoning process it enables one to

test whether all relevant information has been used. Platt (1964) argued in favour of
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testing multiple, plausible, competing hypotheses using the method of strong inference.
Decision points regarding the retention or rejection of hypotheses can be represented
thereby in the form of forks in a conditional inductive tree. This also suggests the form
of a possible model of complete and explicit reasoning with which subjects’
representations might be compared and how analysis of an individual's conditional
reasoning to assess the rigour of an argument in favour of a theory could be carried out.
It would then be possible to ascertain to what extent review and revision are
characteristic of the domain in question and whether groups classified by type and
duration of experience can be differentiated according to their willingness to modify
theories on the basis of new information. Bus and Kruizenga (1989) found that the
diagnostic problem-solving behaviour of expert practitioners in the field of leaming
disabilities did not follow the scientific method of hypothesis testing. That is, expert
practitioners did not test systematically whether the data provided validated or
invalidated their hypotheses. The use of representational models of reasoning would
clarify these findings. The comparison of practitioners at different levels of expertise
(Bus and Kruizenga studied experts only) is also necessary in order to investigate
further the association between different types of reasoning strategies and experience in

the domain of psychoeducational assessment.

Selectivity of cues (Hypothesis 8). Hypothesis 8, which stated that the experts
would be more selective in their use of informetion, was not supported. The experts

drew inferences based on a larger number of propositions from each paragraph than the
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novices, with the exception of Paragraph 5 (the child's birth and medical history) from
which both the experts and the novices used an equal number of cues. However,
neither the difference between the two groups across the references made 1o each
paragraph nor the difference between the two groups with respect to the total number
of references made to the entire case-file were found to be statistically significant. (See
Table 16.)

The results do not indicate that the experts were any different from novices in their
use of information. That is, they did not use a restricted body of information to a
greater extent than the novices. This finding in the domain of psychoeducational
assessment differs from that of Joseph and Patel (1987) in the domain of medicine. In
their study of expertise as a function of domain-knowledge, Joseph and Patel found
that experienced practitioners used the patient data that was critical in the formulation
of an accurate diagnosis to a greater extent than the less-experienced practitioners.

McDermott's study (1975) of decision-making behaviours among groups of school
psychologists at successive levels of training and experience also showed that one
group of school psychologist trainees did not differ appreciably from experienced
school psychologists in the number of units of information used. However, this traince
group consisted of prepracticum trainees. Postpracticum trainees were found to use
more diagnostic units than both the exj.erienced school psychologists and the
prepracticum trainees. All the novices who participated in the present study had some
practical experience as part of their training, but it is not known whether the extent and

type of practice is comparable to those of the postpracticum trainees in McDermott's
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study. Therefore, it is not possible to compare the present set of results with those of
McDermott, although his results suggest that similarity between experts and novices
with respect to the amount of information used is not an unusual finding. McDermont
did not investigate differential use of the contents of the units of information provided
to the subjects who participated in his study.

The reasons for the similar selection of cues for file interpretation on the part of
both the experts and the novices, as well as explanations for the apparently greater
salience of some topics over others, are discussed in the next section which deals with

the interpretation of information from the case-file topics.

Interpretation of information from the ccse-file topics (Hypothesis 9). The topic
from the student case-file used in the present study to which most references were
made was Topic 7. This part of the file contained the results of standardised tests (see
Appendix A), but, contrary to the expectation expressed in Hypothesis 9, the expert
group did not refer to the test information more often than the novice group. For the
absolute numbers of references made to the various topics (see Figure 12), Topic 3, the
parents’ report, ranked second in terms of frequency of references, Topic 4, the school's
comments ranked third, and Topic 6, the psychologist's observations ranked fourth,
When the references made to the topics were considered in proportion to the amount of
information given in each topic (see Figure 13), the parents' report and the school's
comments also ranked among the four most frequently used sections of the case-file.

However, their was a reversal, as well as a change in their rankings. The school's
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comments ranked second, and the parents’ report ranked fourth. Topic 1, the basic
data, ranked third when the number of propositions in each topic was taken into
account, whereas analysis of the absolute numbers of references had assigned it ninth
ranking. The psychologist's observations received the least amount of attention among
the seven topics that could be analysed according to the number of propositions they
contained.

The analysis of the absolute numbers of references placed Topic §, the child's birth
and medical history in, in fifth position and Topic 2, the description of the presenting
problem, in sixth position, whereas the analysis of the proportional numbers of
references per topic reversed this order. According to the proportional analysis,
"Presenting Problem" ranked fifth and "Birth and Medical History" ranked sixth. Thus,
both analyses showed that these two topics received relatively little, although not least,
amounts of attention from the assessors. The numbers of references made to the
composition and the drawing could only be considered in absolute terms as these topics
were not subjected to propositional analysis. With rankings of seventh for the drawing
and eighth for the composition, they appear to have been considered 2.5 among the least
pertinent topics for the assessment. Because of their qualitative difference from the
other topics, both with respect to their content and the projective nature of the
inferences that some subjects derived from them, the composition and drawing are
discussed separately (see the section of this chapter entitled "Additional findings™
below).



141

The contrasts analysis for both the absolute numbers of references made to the
topics in the case-file and the proportional numbers of references made to the topics
showed general patterns of information use that were common to all subjects {see
Tables 17 and 18). Both analyses showed that there was no statisticaily significant
difference between the numbers of references made to the four most frequently used
topics. Using absolute numbers, the four most frequently used topics were Topics 7, 3,
4, and 6, i.c., the test results, the parents' report, the school's comments, and the
psychologist's observations. Using proportional numbers, the four most frequently
used topics were Topics 7, 4, 1, and 3, i.e., the test results, the school's comments, the
basic data, and the paren:<' report. However, a statistically significant difference was
found between the absolute numbers of references made to Topic 6, the psychologist's
observations, and Topic 5, the birth and medical history, and a statistically significant
difference was found between the proportional numbers of references made to Topic 3,
the parents' report and Topic 2, the presenting problem. No statistically significant
difference was found between the absolute numbers of references made to Topics
5.2,9,8, and 1, i.e., the birth and medical history, the presenting problem, the drawing,
the composition, and the basic data. There was also no statistically significant
difference between the proportional numbers of references made 1o Topics 2, 5, and 6,
i.e., the presenting problem, the birth and medical history, and the psychologist's
observations. It therefore appeared that for both types of analyses, topics fell into two
categories in terms of frequency of use: a high frequency group and a low frequency

group. Common to both high frequency groups were the parent’s report, the school's
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comments and the test results. Common to both low frequency groups were the
presenting problem, and the birth and medical history.

The extensive use by both groups of subjects of Paragraph 7 implies that
stzndardised tests have a major function in assessment. Some maintain that their
popularity is out of proportion to their validity, e.g., Meehl, 1978; Haney, 1981. The
novices, having come through a school and university system in which standardised
tests are widely used as measures of ability and as selection criteria, are likely to regard
test use as the norm. Standardised tests are seen as social artifacts, just as much as they
are viewed as scientific insouments (Haney, 1981; Ungerleider, 1985). The preterence
on the part of professionals for using standardised tests as a means of classification and
selection has had a pervasive effect on society. Individuals are still labelled and
classified according to their standings in tests that purport to measure academic
achievement and academic potential (Smith & Knoff, 1981; Meyers, Pfeffer, &
Erlbaum, 1988). Moreover, it is difficult for any individual to have his or her
classification or label changed.

Topics 3 and 4, the parents’ report and the school's comments were also referred to
frequently both in terms of the absolute numbers of references made and in terms of the
numbers of references made in proportion to the amount of information these two
topics contained. The parents’ report contained a description of the child's past and
current problems as perceived by his parents. The problems discussed included
dissatisfaction with his behaviour at home and reasons why he was not doing as well as

expected at school. The school's comments contained a summary of the child’s past
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and current difficulties at school. This topic had been composed from teachers' reports.
The child's problems outlined in both of these topics could have arisen from affectivc
or academic difficulties, or from both. (Appendix A contains the full text of the case-
file.) One reason for the apparent salience of the information contained in the parents’
report ard the school's comments is the framework created by the description of
Edgar's previous and current difficulties and the specific requests for advice and
assistance made by his parents.

In the case-file used in the present study, the contents of the section entitled
"Presenting Problem” (Topic 2) contained the information that introduced the assessors
to Edgar's situation. Subjects read that Edgar had had longstanding learning
difficulties, had been assessed previously and had received remedial help with his
school work, This section of the file also informed them that Edgar was in Grade 6 at
the time of the present assessment, and that he was manifesting behaviour difficulties.
They were told that his parents had requested a re-evaluation in order to help them plan
for his highschool entry the following year and wanted help in dealing with his difficult
behaviour. As discussed earlier in this chapter under the heading "The influence of
referral information on case-file interpretation” this information, which is typical of
introductory referral information, may have prompted the assessors to atend to data
which would assist them in giving the advice sought. Topic 2 did not rank highly in
terms of either absolute or proportional frequency of use. Nevertheless, it is suggested
that the nature of the information it provided exerted a strong, tacit influence on the

interpretations of the case-file.
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Topic 5, the child's birth and medical history, was also among the topics that were
referred to less frequently. The discussion of subjects' theoretical orientation earlier in
this chapter considered that assessors might not pay sufficient attention to
physiological factors in assessment. The relatively little attention assigned to this
topic, especially in proportion to the amount of information given, provides some
further evidence in this regard.

Topic 1, the briefest section of the case file (8 propositions), containing only basic
data about the child, ranked as an infrequent!y used topic according to the analysis of
absolute numbers of references, but as a frequently used topic in proportion to the
quantity of information it contained. There is a practical reason for this proportional
frequency of use. The information presented in this section can be described as neutral
in that no diagnostic decisions could have been made based on this section alone.
However, it is necessary for assessors to know a child's sex, age, and grade in order to
judge the appropriateness of academic level and behaviour. This would account for
this topic's prominence in helping to interpret the parents' report and the school's
comments. Knowledge of a child's school grade is also useful in interpreting the
results of standardised tests, such as in judging whether or not the child has been
assigned to an appropriate class at school. (Age and sex are taken into consideration in
the norming of standardised tests.) An examination of the think-aloud protocols
obtained in the present study confirmed that subjects used Topic 1 data in this manner.
The fact that the child was referred for assessment by his parents and not by his school

teachers was regarded as pertinent by one subject only.
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When the amount of information provided under the heading "Psychologist's
Observations” tvas taken into consideration, this topic was seen tc -ave been used
relatively infrequently. The reason for this finding may be that, in the present study, it
was not possible for the assessors to make their own observations of the child's
behaviour, nor were they able 1o interview the child. Consequently, the importance
they attached to the information in this section may not reflect the attention given to
this kind of material in an actual assessment. This type of information might be
regarded as highly salient when it reports on the results of an assesssor's own

investigations.

Integration of information (Hypothesis 10). The review of subjects’ representations
did not indicate that experts’ interpretations were better integrated than those of the
novices. Four representations from among the expert group were identified as weil-
integrated and four from among the novice group were identified likewise. Of the four
representations that were identified as somewhat integrated, three were from the expert
group and one was from the novice group. These numbers do not provide unequivocal
support for Hypothesis 10 which stated that expens' reasoning would be represented by
the more highly integrated networks. Descriptions of the features of the best integrated
networks showed that the representations constructed for the expents, but not the
representations constructed for the novices, appeared to have in common a less
conventional approach to interpretation compared to the other expert and novice

subjects in this study. The four experts in question either relied less on the two topics
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in the case-file that had proved most salient for the other subjects, or they held theories
about the student's functioning that were qualitatively different from those held by
most of the other subjects. These qualitative differences were due to a single
prevailing theory about the child in question being maintained throughout the protocol,
to the theory's describing the student’s problem in specific, rather than general terms,
and to the theory's being unique to the respective subjects.

The smail number of expert subjects involved here makes it impossible to draw
firm conclusions. But the fact that a specific diagnosis was associated with an
integrated network implies that, for these subjects, information is indeed interpreted in
conformity with theories about the child postulated early on in assessment. In the
study carried out by Snyder and Swann (1976) it was shown that bias in interpretation
of information could be evoked by prior suggestion of a theory by the experimenter. In
the present study, the subjects in question postulated theorics about the student being
assessed at a very early stage of the interpretation of the case-file. That these theories
were suggested by the subjects themselves may be a reason for the strong adherence to
them. Their dizgnostic formularions may have arisen from preferred notions regarding
the nature of psychoeducational problems which would explain both their emergence
carly on in interpretation of the case-file as well as the strong adherence to them.
Although some of the novices' protocols were well-integrated, these did not reflect
such rigidly held diagnostic theorics concerning the child's difficulties. It would
appear that the tendency to adhere to initial diagnoses is more characteristic of

experienced professionals than of professionals in training.
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What is not clear from the assessment outcomes of only one case, however typical,
is whether a particular conceptualisation of educational exceptionality is part of an
assessors' theoretical approach that is consistently followed for all referrals, or whether
the conceptualisation is specific to each child. For instance, it is the author’s
experience that a programme of behaviour modification might be recommended as the
remediation strategy appropriate for one child, while a counselling approach that is
essentially Client-Centred might be recommended for another child. Both children
may have manifested similar behaviour but differ with respect to, for example,
personality and home environment. The different recommendations arise, not from the
assessor's theoretical orientation in psychology, but from consideration of the
individual needs of the children (and families) concerned. McDermott (1981) listed
discrepant diagnoses resulting from application of principles drawn from antithetical
theories as a source of error in the assessment of children. Provided that these are not
applied to the same case, it cannot be said that an error has been committed. A full
investigation of whether assessors' conclusions and recommendations arise from
consistently held theories and related conceptualisations of childhood exceptionality, or
whether different cases elicit different approaches requires a study using several case-
files.

In the domain of psychoeducational assessment, the association between expertise
and well-integrated reasoning is problematic. In many problem-solving situations,
both in well-structured and ill-structured domains, a single correct solution or a limited

set of correct solutions can be shown to exist. For these situations well-integrated
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reasoning is associated with competence (Greeno, 1978). For example, evidence from
the medical domain shows that expert practioners are better at organising information
so as to limit the generation of multiple hypotheses (Joseph & Patel, 1987). In
psychoeducational assessment, a clearly defined set of solutions to the referral problem
cannot be assumed. Very often multiple hypotheses about the nature of the problem
need to be considered, which, although likely, are not all valid. Limiting the number of
hypotheses may, therefore, not be a pricrity in assessment. It may, in fact, be
detrimental, if flexibility is important. Therefore, the relevance of combining
hypotheses with critical cues into a well-integrated representation of the problem-space
(Greeno, 1978) for problems that do not have clearly delineated solutions may be
questioned.

It has been suggested that strategies of review and revision are conducive to
flexibility and, as such, are appropriate to psychoeducational assessment. That the
most highly integrated networks from among the expert assessors who took part in the
present study were associated with the most specific and consistently held theories
about the student, suggests that these experts did not subject their theories to much
revision. Nor did they appear to test alternative theories. It possible that these
assessots were the most bound by preconceived notions and interpreted the case-file
information in accordance with these notions. Arkes (1981) has surveyed research,
including the classic study by Chapman and Chapman (1967), that has demonstrated
the pervasive and powerful influence of preconceived notions. There is suppornt from

the present study that strongly held notions about the nature of children's learning
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abilities and their social and emotional functioning limits the range of diagnosis which,
in turn leads to the search for confirmatory evidence and either disregard for

conflicting evidence or interpretation of information to conform to prior convictions.

Additional findings. There was disagreement among subjects over the specific
ctiology and nature of the child's problems. One source of the difference in opinions
was the diametrically opposite interpretations that were made from the same data sets.
(Refer to Table 20.) Thus, even when the same cues were regarded as salient, the
inferences made differed considerably. For example, error Number 3 on McDermott's
list, the inconsistent weighting of diagnostic cues, was a striking phenomenon in this
study. These findings agree with those of Bus (1989), that with the same case and
similar information sources, diagnostic statements, as well as remedial prescriptions,
differ. Bus and Kruizenga (1989) showed that there is a great deal of assessment
information that is not interpreted, which suggests arbitrariness in drawing up
statements about a case. However, providing assessors with the same information
would not guarantee similar interpretation. Barnett (1988) provides an illustration of
how the aggressive behaviours of a child can be interpreted differently depending on
assessors’ "explicit theoretical orientations and implicit covert processes” (p. 661).

The comparison of subjects’ inferences made on the basis of the child's composition
and drawing provides further evidence that the same information prompts dissimilar
conclusions. There were differences in opinion among the seven experts who rated the

composition for its level of cognitive maturity. Three judged it as mature, that is, age
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appropriate, and four judged it to be immature. Similarly, although only three novices
rated the composition on this dimension, two judged it as mature and one as immature.
The differences in opinion concerning the cognitive maturity of the drawing were more
striking. Six experts rated the drawing as mature, and six rated it as immature,
although, according to the criteria set out by Harris (1963), the drawing was age
appropriate. In contrast, of the eight novices who rated the drawing for its cognitive
maturity, only two were incorrect. The other six novices were correct according to the
Harris guidelines. Of the four novices who made no comments in this respect, two
explicitly stated that they refrained from judgement of the drawing because of lack of
knowledge. Thus, in the one instance where there were criteria against which accuracy
could be gauged, not only were opposite conclusions drawn from the same data, but
also half of the experts were shown to be incorrect. The novices fared better in
comparison to the experts and, although the number of subjects concerned was small,
there was some indication of willingness to admit lack of knowledge. There is little
justification for confidence in the judgement of experienced assessors if the evidence
provided by their ratings of the drawing is taken on its own. However, not all the
blame for inaccuracy should be placed on assessors. The validity of children's
drawings to estimate cognitive ability has also been called into question (Naglieri,
1988). It should also be borne in mind that the assessors in this study did not use
Edgar’s drawing as the sole index of his intellectual maiurity. Insofar as could be
determined from the analysis of the absolute numbers of references that the assessors

made to the case-file text, the drawing ranked among the iess frequently used topics.
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Only one of the assessors, Subject EC, relied heavily on it when formulating a
diagnosis.

The differences in opinion that arose from projective use of the drawing (the
composition was not subjected to this type of interpretation as much as the drawing) do
not necessarily reflect arbitrary judgements on the part of these assessors. Instead, the
relevance of the use to which the data were put can be questioned. Reservations about
the validity of the projective use of children's drawing and stories have been
documented e.g., Bersoff, 1973; McDermott, 1975. Bersoff attributed as much validity
10 projective testing as he did to the sixteenth century practice of ascertaining the guilt
of a witch. However, in spite of the literature that is critical of projective tests, eight
out of twelve expert subjects in this study, and seven out of twelve novice subjects
interpreted the drawing for its projective content. It appears that the use of projective
material is still a popular, although unscientific means of personality assessment. In
view of proposals for encouraging systematic hypothesis testing among assessors,
consideration needs to be given to the validity of the data that are used in support of
assessors’ k' ootheses.

A similar case can be made for the observed differences in the opinions made on
the basis of the test results given in Edgar's case-file. Errors in professional judgement
have been linked to the technical inadequacy of testing procedures. Test authors and
rescarchersr -~ . that validity coefficients of, for example, .30 to .70 are
acceptable am' . .~ professional practices associated with the scales. But, if used as

the primary basis for professional decisions about individual cases, practitioners must
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face magnitudes of errors that are difficult to defend (Barnett, 1988). It is necessary for
assessors to consider carefully whether the validity of the data they are using justifies

the importance they assign to them.

Summary of Findings and Implications

The specific research hypotheses that differences between the experienced and
trainee assessors would be observed when the two subject groups were compared
across the numbers of inferences made in the predetermined categories (Hypotheses 1-
4), and across preference scores for theoretical orientations (Hypothesis 5) were not
supported. The rescarch hypotheses concerning group differences in the numbers of
causal links identified in the subject-generated protocols (Hypothesis 7), selectivity in
use of case-file data (Hypothesis 8), extent of use of standardised test data (Hypothesis
%), and the integration of case-file data and inferences about the child described in the
case-file (Hypothesis 10) were also not supported. A number of reasons for finding
similarities between experienced assessors and trainees where differences were
expected were proffered. Not all of the significant correlations obtained for theoretical
orientation scores and numbers of inferences in specified categories were readily
interpretable, although some of them were indicative of a neglect of physiological
factors on the part of all the assessors. However, caution was necessary in interpreting
the correlations so that the predicted relationship between theoretical oricntations and

types of inferences generated (Hypothesis 6) could not be refuted or supported

conclusively.
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With respect to the total numbers of inferences made by each subject group, there
was no evidence that experienced assessors were more parsimonious in generating
inferences than were the novices. Although research in other domains has associated
expertise with the ability to limit the generation of multiple hypotheses, this association
did not hold for the psychoeducational assessors sampled. It was suggested that, in the
domain under study, it is advantageous to generate multiple hypotheses in order that
hypotheses may be reviewed and, if necessary, revised. In this way, school
psychologists retain a flexibie approach to assessment and are not constrained by
preferred hypotheses. However, the enumeration of inferences alone provided
insufficient data with which to determine whether subjects did, in fact, test their
hypotheses in a systematic manner.

There was no evidence that experienced assessors perceived the student's
functioning in negative terms any more than did the trainees. All the assessors sampled
identified adaptive as well as maladaptive characteristics of the student described in the
case-file. McDermott (1981) considered one of the sources of error in assessment to be
the diagnosis of a problem within the child even when the presence of problems was
doubtful. Although all subjects identified some problems within the child, they also
acknowledged that he possessed good abilities and had achieved successes at school
that offered encouragement for his future progress. Thus their outlook was not entirely
pessimistic. This did not accord with the findings of Wills (1978) that experienced
psychotherapists perceive their clients primarily in terms of negative characteristics.

To account for ihe divergent findings, it was suggested that the psychoeducational
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assessors sampled in this study and the psychotherapists sampled by Wills had evolved
their respective professional practices in response to dissimilar client demands.

That no expert-novice differences were found for the numbers of inferences
rejected (or retained), and that relatively few inferences were rejected was taken as
evidence that none of the assessors sampled were willing to reject completely many of
their inferences. The specific research hypothesis that the expert assessors would be
more reluctant than the novices to reject their inferences was formulated in connection
with Hypothesis 5, which stated that the experts would be more closely aligned with a
particular theoretical orientation in psychology than the novices. This expected
alignment with theory on the part of expernts was thought to constrain inference
generation and lead to the interpretation of case-file information strictly in accordance
with the preferred theoretical orientation. However, there was no decisive evidence
that the experienced assessors worked within a theoretical framework in psychology
any more than did the novices. All subjects showed preferences for the Client-Centred
and Gestalt orientations but were generally eclectic in orientation. The similarities in
orientation preferences shown by the expetts and the novices were thought to result
from similarities in their educational backgrounds. Therefore, although all the
assessors retained most of the inferences they had made, or, in other words, rejected
very few, no direct links between their theoretical orientations in psychology and their
apparent reluctance to discard ideas about the child being assessed could be
established.
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Subjects in both groups were consistent in that they generated more inferences in
the educational and emotional categories than in the other categories. An interesting
tendency on the part of assessors to interpret the descriptions of the child's academic
functioning in a more positive manner than the descriptions of his affective functioning
was observed. It was suggested that school psychologists do, in fact, work in this way.
They seek out areas of relatively high academic achievement (for each child being
assessed) in order to use these as bases on which to build individalised remediation
programmes.

The consistencies among all subjects that were found with respect to both the
predominance of inferences in the educational and emotional categories, together with
the selection of case-file data that they regarded as most pertinent to the case,
suggested that all the assessors directed their enquiries so as to respond to the requests
for assistance implicit in the introductory referral data. The sections of Edgar’s file
referred to most frequently included the parents’ report and the school's comments.
These two topics contained information that was regarded as salient to the child's
problems as presented. The high frequency of use of the results of the standardised
tests that had been administered to the child was seen as evidence tha* such tests are
still considered as major components of assessment, despite current criticism of their
reliability and validity. It was felt that insufficient attention was paid to the child's
medical history and that assessors should take physiological factors into greater
account than they do at present. The latter finding provided further evidence to support

the conclusions drawn from the cosrelations between the Counselor Orien.ation Scale
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scores and the numbers of inferences generated in the various categories, namely that
assessors lack knowledge of medical correlates of leamning difficulties and/or are
unwilling to consider remediation strategies requiring medical intervention.

The assessors who participated in the present study did not demonstrate exclusive
preferences for particular theoretical orientations in psychology. Nor could it be
concluded that adherence to diagnostic formulations concerning the child they were
assessing reflected preference for any particular theory in psychology. It was proposed
instead that diagnoses are made in response to the characteristics of each child referred
for assessment. Some of the expert subjects in this study proffered theories about
Edgar's difficulties early on in their reading of his file. It was suggested that these
theories might also be more influenced by case-characteristics taan by
conceptualisations of learning problems derived from a single preferred theory in
psychology. Moreover, although experience may lead to strong adherence to theories,
this applies only to those diagnostic theories postulated by assessors within the context
of each referral situation. Selective use of the contents of the case-file provided
evidence that introductory referral information directs assessors' attention to those
sections of the file that will help them respond to whatever queries and requests are
made in the referral statement. Thus, taking into account the joint influence of case-
characteristics and referral information, the conclusion can be drawn that assessors'
interpretations are case-specific and are not guided by any global theory of child

psychology.
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Further research is necessary in order to establish with certainty whether school
psychologists take a case-specific approach to assessment as opposed to a theory-
driven approach. That assessment outcomes are influenced by a theoretical orientation
in psychology or from an adaptation of a theory in psychology (Barnett, 1988) cannot
be ruled out. A further question can be raised in connection with the postulated case-
specific approach. This question arises from consideration of the protocols obtained
from the four experts assessors in this study who diagnosed the child's problems with
such confidence. How is it that psychologists would be able to vary their approaches
to assessment from one child to the next and yet hold fixed ideas for one child?
Obtaining answers to this question is a necessary part of further research on case-
specific methods of psychoeducational assessment.

Strong adherence to a theory about a particular child, whether case-specific or
associated with a theoretical orientation in psychology, is likely to produce a search for
confirmatory evidence for the theory. The association between adherence to a theory
and the interpretation of information in conformity with the theory was confirmed in
the present study. The assessors who described Edgar's problems in precise terms after
reading the early portion of his file perceived subsequent data as supportive of their
initial conceprualisations. Considering the tendency to seek out confirmatory data once
an idea or hypothesis has been formulated, Kleinmuntz (1990) advocated
systematically searching for evidence that may disconfirm such a formulation. In view
of the present findings that this tendency is present among experienced assessors, this

recommendation is a valid one.
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If school psychologists do, in fact, adopt a case-specific approach to assessment, it
is necessary for them to consider that the child's difficulties may be other than those
stated, and that the perceptions of difficulties as existing within the child may be
erroneous (Quay, 1973). They should also consider that the perceived difficulties may
not be more serious than those experienced by the majority of schoolchildren but that
the real reason for referral is that the child has not met parents', guardians’, or teachers'
expectations. It is necessary for assessors to be cognisant of what ccastitutes normality
(while also acknowledging individual differences), as well as excepuonality..

From a perusal of the standard deviations for the numbers of inferences generated
in each of the coding categories (Figures 7, 8,9, 10, and 11), the standard deviations
for the numbers of references made to each topic in the case-file text (Figures 12 and
13), and the different in'piications drawn from the same case-file data (Table 21 and
the interpretations of the child's written composition and drawing), it is evident that the
case-file was interpreted in very many different ways. There was as much diversity
among the experienced assessors as among the trainees. A major concern in the
domain of psychoeducational assessment has been the variability among assessors
(e.g., McDermott, 1981). Barnett (1988) discussed the influence of personal models of
professional practice on the decisions made by school psychologists. These models
evolve from "explicit theoretical orientations and implicit covert processes” (p.661),
and remain largely unspecified. The use of such individually constructed models
would account for the variability observed in this study. Moreover, if, as has been

discussed, eacl referral situation is considered as unique, individual assessors will not



159

necessarily be consistent in the strategies they use across case studies. McDermott
(1981) described “inconstancy of diagnostic style” (p. 38) as a source of error in
assessment when decision-making strategies are changed within one case study or
across intrinsically similar case studies. However, it can be argued that, when cases are
dissimilar, it is appropriate for assessors to alter their approach.

At 'east for some of the data that are commonly collected as part of an assessment,
the lack of validity of the instruments used to compile the data may be responsible for
the variability in their interpretation. Lidz (1981) documented that school
psychologists have expressed dissatisfaction with test instruments and are in agreement
with the criticisms of standardised tests found in the psychoeducational assessment
literature. That tests of dubious reliability and validity continue in widespread use may
be because alternatives, such as cognitive diagnostic methods (e.g., Glaser, 1981) are
not made available to them. Silvermza (1989), among others, argued for the
abandonment of standardised tests in favour of continuous assessment of students on
school tasks by teachers, as well as by school psychologists. He opposed the use of
highly structured test situations in which the tasks set bear no relation to school work.
The inoduction of alternative tests and/or strategies for assessment requires policy
changes on the part of school boards, and also additional training for school personnel,
Although assessors cannot initiate these changes by themselves, they can act as
proponents for change.

The generation of multiple hypotheses was regarded as advantageous 10 solving

problems for which there are several possible solutions. The fact that all the assessors
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in this study generated multiple hypotheses was not, however, a sufficient indicator
that these hypotheses were tested systematically. The present study provided some
evidence that psychoeducational assessors do nor engage in a systematic review and
revision of their theories about a student. One source of evidence was the apparent
lack of willingness to reject hypotheses completely. Although most of the assessors in
the present study preferred to generate new inferences without discarding earlier ones,
there was no indication from their protocols that they subjected their various ideas
about Edgar to systematic review. It appeared that they retained alternative hypotheses
but did not test each one against new evidence. Another source of evidence was the
interpretation of data by some of the expert subjects in conformity with their original
theories about Edgar. These subjects did not consider alternative diagnoses, nor did
they test systematically the soundness of their diagnoses. It was suggested that the
construction of a model of reasoning that epitomises systematic hypothesis-testing
would need to be in terms of conditional links instead of, or as well as, causal links. It
was argued that, in the absence of agreed criteria for gauging the accurscy of assessors'
conclusions about a child, it would be impractical to construct a model in purely causal
terms. It was also argued that a causal model does not reflect completely the reasoning
strategies appropriate for psychoeducational assessment. A further advantage of a
maodel that included conditional links would be its capability of representing the
generation of multiple hypotheses. Such a model might reveal the extent to which

strategies of review and revision of theories about the cases referred are employed by
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assessors and make it possible to fully investigate the comprehensiveness of an
assessment.

If assessors do not engage in rigorous, scientific reasoning, it is essential to impart
improved decision-making strategies to them. This is especially necessary because of
the apparent lack of consistency in assessment. It was suggested that <he method of
strong inference proposed by Platt (1964) is analogous to a strategy of review and
revision of hypotheses, and that this would provide an appropriate reasoning model for
psychoeducational assessment. Platt claimed that testing multiple theories using the
methed of strong inference can, first of all, be taught and learned. Secondly, it is
necessary to be "explicit, formal, and regular about it" (p.146). For the purposes of
both teaching and practice, decision support systems in the form of expert systems
applications would be useful in anaining the conditions of explicitness, formality, and
regularity. An obstacle to the design of an expert system for psychoeducational
assessment is the lack of agreement among experts. However, the decisions that are
based on assessments are too important and immediate to await the development of
comprehensive systems that have proven validity and reliability. The absence of
universally recognised guidelines, whether or not in the form of expert systems
applications, can be compensated for, in part, by the "coaferencing” of cases by a team
that includes more than one school psychologist in onder that the child, the parents or
guardians, and the teachers involved are given the benefit of less subjective
assessments. At the very least, the initial assessment reports need to include the

alternative hypotheses which longer-term monitoring of the student, as recommended



162

by advocates of process assessment, will either support or disconfirm. It is more likely,
then, that alternative hypothesis sets will be deliberately considered. At the same time
it should be possible for assessors consulting together to foster mutual awareness of
how and why certain decisions are reached. Although professionals may try their best
to assess a child's most important needs, they are not always comrect. They must make
predictions from inadequate evidence, but the more they are aware of this, the more
likely they are to listen to others who can contribute further evidence. "Real
assessment does not lie in deluding ourselves that we have discovered the true nature
of the child's needs, but in putting our fallible opinions to the test and in our readiness

to modify them when events show them to be at fault" (Bookbinder, 1986, p. 7).

Limitations of the Present Study
The full scope of this investigation into the psychoeducational assessment process
is recognised as being subject to limitations imposed by the artificiality of the research

situation.

1. The initial stages of assessment involve making decisions about what kind of
information to collect and from whom to request the information. The study did not
involve these stages, but focussed only on the interpretation of information that had
already been gathered. The dossier provided to the subjects who participated in the

present study contained case information that had been collected by an experienced
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assessor. As such, expert versus novice differences that might occur at these earlier

decision points were not investigated.

2. Assessors, in practice, have access to the individuals who are involved in the
case for interviews, testing, and observation. This could not be part of a research
study. The skills necessary for conducting and understanding interviews, for using and
scoring test instruments, and for observing and interpreting the behaviour of
individuals in naturalistic and complex social interactions are essential components of
expertise in the field. Itis likely that experienced and trainee assessors could be

differentiated according to levels of skills in these areas.

3. ‘The collection of information by assessors is a multi-staged procedure.
Questions arise from preliminary data interpretation that can be answered only by
conducting further interviews, tests, or observations. Requests for further information,

beyond that provided to subjects in the on-line presentation, could not be satisfied.

Recommendations for Further Research

There are several avenues of further research into the interpretation of
psychoeducational assessmeat data which could contribute to a more complete
understanding of the process and lead to greater systematisation of procedure.

The influences of formal theories in psychology, notions currently prevalent in the

field, and personal theories, which have become part of an assessor's internalised
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knowledge, need further study. To this end, better objective scales and/or self-rating
methods for assessing the theoretical professional, and personal orientations that
contribute to professional judgement require further development and field testing.
Further attention needs to be given to the acquisition of notions and orientations. Are
they acquired during training, or even earlier? Or are they acquired during professional
practice?

The influence of referral information on judgement by school psychologists and
other school personnel has been the subject of research but the findings in this regard
are equivocal. Further research is necessary to help resolve the issue of the weighiing
of referral information relative to other data, and to find out whether experience is a
modifying factor. It is also necessary to select and classify subject samples in a
uniform manner so that research resuits are comparable.

This study involved the use of only one case-file. The use of several, dissimilar
case-files is required for further study of the interpretation phase of psychoeducational
assessment. In particular, it is important to investigate whether school psychologists
are guided by case-characteristics during an assessment more than they are influenced
vy preferred theories in psychology (either in original or adapted form), as the present
research findings seemed to suggest.

Further work on the modelling of reasoning in assessment needs to be carried out.
The present study was exploratory in this respect. Although the development of a
suitable template of expert reasoning is difficult in a field where there is little

agreement among professionals, it is a useful research goal. The comparison of the
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reasoning processes used by individuals at different levels of expertise would then be
facilitated. Models of reasoning in the domain of psychoeducational assessment would
need to represent different types of conditio:al reasoning, as well as causal reasoning,
and would need to represent the direction of reasoning. They would also need to
account for the generation of multiple theories. Platt (1964) made an analogy between
hypothesis testing using the method of strong inference and a tres structure in which
the decision points are represented as forks. This is similar to the concept of
informational equivalence between mental representations and the representational
models constructed in cognitive science. Because of the complexity of a model that
includes several lines of reasoning, Sowa's method of linear representation is an
alternative to the display form of representation and could be applied to the
conditional, inductive tree described by Platt.

Similar considerations relating to factors which influence judgement need to be
given to the information search phase of psychoeducational assessment. This phase
itself comprises several stages, beginning with the decisions concerning an overall
strategy for assessment. Important decisions about what to include in the data
gathering phase must be made early on in the referral process. The data gathered may
include several of the following: intervicws with parents or guardians, with school
teachers and other professionals who have worked with the child, reviews of the child's
previous history and written schoolwork, observations of the child at school and at
home, a-d the selection of test instruments followed by administration, scoring, and

interpretation of them. The information collected must then be compiled before the
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“diagnostic” interpretation can begin, However, theories concemning the child's

functioning are often proposed at several stages of the assessment process, so that part
of the data collection may be for corroboration or refutation of these theonies. Ideally,
models of reasoning for the entire assessment process need to be developed. Thisis a

highly complex task and presents a challenge for future research.
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APPENDIX A
INSTRUCTIONS TO SUBJECTS, PRACTICE TASKS, AND CASE-FILE

INSTRUCTIONS

We are interested in your assessment of the following case-file that contains
information about a student who was referred for psychoeducational assessment. |
should like you to assess the case in the same way as you would assess a student who
was referred to you in your work. Iam going to ask you to THINK ALOUD as you
work through the file. I should like you to tell me everything that you are thinking, just
as the thoughts occur to you. I should also like you to read the material that is
presented 10 you on the ccarputer screen QUT LOUD.  You can refer back to any
portion of the file whenever wid however often you wish to do so. Please continue to
read and think out loud even when you go back over information that you have already
read.

All the information will be presented on the computer screen. Pressing the keyboard
space bar continues the presentation. Whenever you stop reading the file and think out
loud, please press the ENTER key. Press the ENTER key again when you return to
reading. When you want to go back in the file and forward again, use the mouse to
click the arrows at the right sidz of the reading screen. This allows you to scroll the
text up or down. Please indicate when you have completed your assessment of the
case.

wefore we begin with the main file, here is sore practice material.

Thank you.
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PRACTICE TASKS

PLEASE READ THE TASKS OUT LOUD AND DO YOUR THINKING OUT
LOUD

How many windows are there in your own home?
Describe your thought processes in counting them. #!

Add the following numbers together:
Three hundred and forty-six plus four hundred and fifty-eight.
Describe how you go about doing the addition.#

Please read the following paragraph and verbalise all you thoughts about it. Press the
ENTER key wheagver you stop reading from the screen and press the ENTER key
again whenever you start reading again. Practice scrolling the text up and down using
the mouse to click on the arrows at the right side of the screen.#

SCHOOL LUNCHES

“...Among the settlement workers at the turn of the century there was some agitation
about introducing a program of school lunches for poor cnildren. The special
education teachers within the school system were particularly anxious for this
innovation for they ﬁuﬁ::;uly expressed concern about the poor state of nutrition for
their charges. Some school administrators...were of the opinion that the problem was
not that the parents could not afford to supply their children with proper food but that
parental 2carelc:ssness #nd ignorance resulted in the improper nounshment of the
children? ."#

I' The symbol “#” denotes each section of the task as displayed to the subjects on
th% computer screen. The symbol did not actually appear in the texts presented to the
subjects.

2 Sarason, S. B., & Doris J., ( 1979). Educarional handicap, public policy, and
social history: A broadened perspective on menzal retardation. New York: Macmillan.
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Here is a further practice task before we begin with the main file.#

PSYCHOEDUCATIONAL ASSESSMENT

Name: Kathy
Age: 4yrs. Imo.#

PRESENTING PROBLEM
Reason for referral was concern that Kathy, who had made considerable progress at her
present nursery school this year, might be set back by a transfer to a new school for the
Kindergarten grade.#
PARENT'S COMMENTS
Kathy had stani=d to speak at age 3 y=ars so that her present progress was

encouraging #

PSYCHOLOGIST'S OBSERVATIONS

Kathy is a lively, alert child. She was wary of the examiner initially but quickly
became friendly. Testing was begun with her mother present. After about ten minutes
she was comfortable enough for her mother to leave and she worked happily
throughout the session.#

TEST RESULTS AND SCORES

BE! DER VISUAL MOTOR GESTALT TEST
Score at age level

KAUFMAN ASSESSMENT BATTERY FOR CHILDREN
GLOBAL SCALE STANDARD SCORES
(Mean = 100, standard deviation = 15)

Sequential Processing 89
Simultaneous Processing 80
Mental Processing Composite 82
Achievement 85

Nonverbal 824
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ADDITIONAL INSTRUCTIONS

The case-file of the student who you are being asked to assess will now be presented to
you. Please read the case file OUT LOUD. You may pause in your reading to THINK
ALOUD whenever you wish to do so. You may also go back to any part of the file at
any ume, always reading and thinking out loud.

Just to remind you. Pressing the keyboard space bar continues the presentation.
Whenever you stop reading to think out loud, press the ENTER key. Press the ENTER
key again when you return to reading. Use the mouse to click on the arrows to the
right of the screen when you want to scroll the text up or down. Please indicate when
you have compieted your assessment. Thank you.
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REFERRAL FOR PSYCHOEDUCATIONAL ASSESSMENT

Name: Edgar R. Sex: male
Age: 12 yrs. 5 mo. Grade: 6
Test date: Jan., 1988
Referred by parents.#
PRESENTING PROBLEM

Edgar has had long-standing learning difficulties. There have been previous
investigations and he has received remedial help with school work. He is now in
Grade 6 and is manifesting behaviour difficulties. His parents want him re-evaluated
for help in planning next year's schooling when he will enter high school and they
would like advice about how to deal with his difficult behaviour.#

PARENTS' REPORT

The family is intact. Their financia! situation is stable and good. There is a family
history of learning difficulties. Edgar is the eldest of threz boys. He was an active
baby who did not like being touched. Crawling, walking, and talking ail occurred at
normal times. There were no problems with toilet training. At nursery school he was
observed as being poorly coordinated and he did not mix well with other children. He
now tries hard with friends and is well liked at school. He is a demanding child. He is
scattered, impulsive, and immature, He engages in repetitive behaviours. He has a
quick temper and is easily frustrated. He teases his two younger brothers. Heisa
worry. Edgar's parents list the following problem areas: following tewiers in class,
sequencing, problem-solving, following directions, attention span, making inferences
and abstracting, remermbering what he is told, and needs constant supervision and
structure. #

SCHOOL'S COMMENTS

Edgar is enrolled in a bilingual programme. There are gaps in his basic level skills of
attention, attitude, and voncentration. He is not committed to his school work. His
math skills are weak and his understanding of this subject is limited. He needs help in
getting his school work organised. He has had to be seated close to teachers and his
teachers have tried to be supportive. Grade 4 was a particularly bad year although
Edgar improved subsequently. But there have been crises in every school year.

BIRTH AND MEDICAL HISTORY

The baby received inadequate nourishment during the last two months of gestation
because of placental insufficiency. Delivery was normal. Birth weight was below 5 Ib.
and there was a brief incubation period. The baby was hospitalised for one month after
birth. Parents visited daily. Edgar has persistent diarrhea driring his first two years of
life. He was a poor cater. He had several illnesses (mononucleosis; hepatitis) until the
age of five years. He still suffers from chronic colds, allergies and frequent car aches.#
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PSYCHOLOGIST'S OBSERVATIONS

Edgar has a pleasant appearance with dark hair and brown eyes. He appears to be well
oriented, alert, and quick to notice things in the environment. He appears o be
sensitive to social cues. He tackled writing and drawing tasks with skill and speed and
held a pencil well. He is right-handed. He speaks quickly and sometimes impulsively.
He secmed troubled or preoccupied some of the time and seldom smiled. He was not
as cheerful and lighthearted as most children his age. Nevertheless, he talked openly
about himself and his interests. He also talked about what he saw as his failings, like
his bad temper. He said that be did not read much, only rock magazines. He likes
music, and watches lots of T.V. He likes movies with violence and horror in them.
During the testing session there were several occasions when he would not listen
through to the end of a question or when he was too impatient to think a response
through. When a problem had too many variables he gave up.#

TEST RESULTS AND SCORES

WECHSLER INTELLIGENCE SCALE FOR CHILDREN - REVISED (WISC-R)
SCORES

VERBAL TESTS scaled score

Information 8

Similarities 9

Arithmetic 10

Comprehension 10 Verbal IQ 08
Digit Span (10)

PERFORMANCE TESTS

Picture Completion 8

Picture Arrangement 8

Block Design 9

Object Assembly 8

Coding 15 Performance IQ 96

Full Scale IQ 95

PEABODY INDIVIDUAL ACHIEVEMENT TEST (PIAT)

Reading and spelling ability are at his grade level. He read rccurately and fluently.
His intonation was appropriate. Questions about the paragraphs that he had read were
answered accurately. His spelling to dictation was accurate (at the high Grade 6 level)
and neatly written in cursive writing.

PIAT SCORE, GENERAL INFORMA'I’ION SUBTEST - GRADE 6.3
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DURREL ANALYSIS OF READING DIFFICULTY

ORAL READING SUBTEST SCORE - GRADE 6, HIGH

WIDE RANGE ACHIEVEMENT TEST (WRAT)

Arithmetic knowledge rated a: the Grade 4.9 level according to the WRAT, He
understands all of the operaticns, is reasonably active in his computation, but does not
appear to know how to do operations on fractions.

WRAT SCORE, ARITHMETIC SUBTEST - GRADE 4.9.#

COMPOSITION

Edgar was asked 1o write a story about a photograph that he was shown. (See copy.)
No time limit was set.

(Spelling and punctuation are as in the original.)

I didn't have school today so I decided to stay home and play with my toys. I wentto
the corner of my room, and took out my playland set. I opened the box and took i. out,
I put it on my table to play with. [ ?retcndcd they woke up and ate breakfast. After
treakfast Jim went to spot his dog for a walk. Carl was playing with his baby Martha
was sleeping at the table Steven went to wake her up. Then my mother said to come
downstairs and to put away my playland set and come down for supper.#

GOODENOUGH-HARRIS DRAWING TEST

Instructions to Edgar:
I'd like you to draw a person. Draw the best one you can,
(Sce drawing.)}#
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APPENDIX B

THE COUNSELOR ORIENTATION SCALE (COS)

The source pool for the Counselor Orientation Scale (COS) component items was a
counselling-approach (orientation) comparison grid that appeared in Shertzer and
Stone's Fundarmentals of Counseling (1974, pp. 242-243)! . This grid compares nine
counselling orientation across 10 characteristics (components) for each orientation.
The 35 COS items were cliosen to reflect 5 of the characteristics:

Nature of man - NM

Nature of anxiety - N
Counselling techniques - CT
Personality constructs - PC
Counselling goals - CG

for seven of the counseling orientations:

Behavioural - B
Existendal - E
Freudian - F
Trait-Factor - TF
Client-Centred - CC
Gestalt - G
Rational-Emotive - RE

The COS respondent is asked to select one of four response choices: strongly agree
(SA), agree (A), disagree (D), or strongly disagree (SD). These response choices are
weighted such that SA =4, A =3,D =2, and SD = 1. The score a respondent receives
on each scale is the sum of the weightings of the five items for that scale (¢.g., the
Behavioural score is the sum of the weightings on items 1, 8, 15, 22 and 29). The
score range for each of the seven oricntation scales is 5 to 20,

1 Shertzer, B. & Stone, S. B. (1974). Fundamentals of Counseling (2nd ed.) (pp.
242-243). Boston: Houghton Mifflin.
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The COS scale items (by number) with orientation and charactenstic designations:

B-NA
CC-PC
E-CG
G-CT
F-NA
RE-NM
TF-CG
B-PC
CC-CG
ECT
G-NA

. F-NM
. RE-PC
. TF-CT
. B-CG

CC-CT

. E-NA
. G-NM

19.
20.
21
22.
23.
24,
25.
26.
27,
28.
29.
30.
31
32,
33.
34.
3s.

F-PC
RE-CG
TF-NA
B-CT
CC-NA
E-NM
G-PC
F-CG
RE-CT
TF-NM
B-NA
CC-NM
E-pC
G-CG
F-CT
RE-NA
TF-PC



10.

11.

12.
13.

14,

THE COUNSELOR ORIENTATION SCALE ITEMS

Please circle one of the following four responses to each of the 35 questions
below.

SA - strongly agree, A - agree, D - disagree, SD - strongly disagree

People are mechanistic in that they are merely responsive
to environments over which they have little control. SA A D

People are guided by their perceptions of themselves and
their environment. SA A D

People are well adjusted when they experience existence
in order to develop commitments and act on potentialities. SA A D

The best way to help people is to provide situations in which
they can get closely and intensely in touch with themselves. SA A D

Anxiety is caused by unconscious conflicts in the mind. SA A D

People have the potential to be rational and can rid
themselves of emotional difficulties through thinking. SA A D

People may be considered well adjusted when their
characteristics and their environments are

appropriately matched. SA A D
People's behaviours are determined by the antecedent

conditions in operation at any given point in time. SA A D
The well-adjusted person is mature, self-directed,

congruent, and open 0 hew experiences. SA A D
The best way to help people is to aid them in finding

the meanings of their lives. SA A D
Anxiety is the result of unresolved feelings about

previous events. 3A° A D
People are shaped by their needs, instincts, and drives. SA A D
Psychological states are the resuit of either logical or

illogical thought processes. SA A D

The best way to help people is to match them to

appropriate environments and show them how

their skills and attitudes are appropriate for

those environments. SA A D
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SD

SD

SD

SD
SD

SD

SD

SD

SDb

sD

5D
SD

SD

SD



15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

26.

21

28.

29.

Being well-adjusted means having learned behaviours
that don't cause problems.

The best way to help people is to be open, accepting, and

understanding of whatever they wish to communicate.

People become anxious when they lose sight of the
purposes of their lives.

People are more than the sums of their parts; they are
a coordination of the parts working as a whole.

Peoples's nersonalities are the composite results of all
that has happened previously in their lives.

People will be well-adjusted when the vast majority of
their behaviours are rational.

Uncertainty about the use of personal potential in
appropriate situations results in anxiety.

The best way to help people is to aid them in learning
behaviours that bring about desired reactions.

Incongruence between seif-concept and personal
expenence leads to anxiety.

People are responsible only to themselves and must
define their own meanings for their lives.

A person is a self-regulating system trying to balance
between doing and thinking components.

In order to achieve maximum adjustment, people must
reconstruct parts of their personalities.

The best way to help people is to use teaching and
mﬁmwhelp m eliminate irrational ideas from
ves.

People are not capable of developing autonomously and
need the assistance of others effectively to match their
potential to their environments.

People are anxious because they have learned inappropriate

reactions to certain stimuli.

A person is in a constant state of movement toward
self-actualisation,

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA
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SD

Sk

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD
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32.

33

34,

35.

What people are or do is determined by the individual
meanings in their lives.

People are well-adjusted when they take responsibilities
for their own lives and are in touch with themselves
and the world.

The best way to help people is to let them verbalise
the source(s) of their problems.

Anxiety is the result of overgencralising the potentially
negative effects of an event.

People seek to organise and maintain their lives by
matching their unique patterns of capabilities and
potential to their environments.

Sa

SA

SA

SA

SA
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SD

SD

SD

SD

SD



APPENDIX C
RESEARCH PROJECT QUESTIONNAIRE

SURNAME ---- GIVEN NAMES
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----- P

CITY PROVINCE

TELEPHONE BUSINESS

DATE OF BIRTH ---

D M

Y

------------------

EDUCATION

1. SECONDARY DATE
FROM

TO

Subject Code

COURSE OF
STUDY

DIPLOMA OR
DEGREE

2. CGEP/
COMMUNITY COLLEGE

3. UNIVERSITY

4, PROFESSIONAL
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List courses at CGEP/Community College. University and post-university levels that
are relevant to your profession in school psychology and bnefly describe their content.
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WORK EXPERIENCE.

Beginning with present employment, describe the positions you have held. If you wish
to provide more details on your experience, please use a separate sheet.

!. FROM/TO NAME AND ADDRESS OF ORGANISATION

POSITION HELD

2. FROM/TO NAME AND ADDRESS OF ORGANISATION

POSITION HELD
DUTIES AND RESPONSIBILITIES

3. FROM/TO NAME AND ADDRESS OF ORGANISATION

POSITION HELD
DUTIES AND RESPONSIBILITIES
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If you were conducting an assessment independently, what information would you
seek? Specify the tests, assessment tools and techniques that you would use.

What kind of situations, with regard to the students you are asked to assess, do you
encounter most frequently?



192
ADDITIONAL INFORMATION
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APPENDIX D
CODING PROCEDURES: GUIDELINES FOR CODERS

Coding Categories

Each segment of the subjects’ protocols is coded according to the following categories
(refer to the chart of protocol coding categories) and entered by segment numbser in the
appropriate column on the coding forms alongside the proposition number(s) to which
it refers. (See coding forms.)

1.

Quote

The subject reads or quotes directly from the text, repeating the terms used in
the original text of the case-file,

Restatement (Paraphrase)

The subject repeats information contained in the text using his or her own
words, ¢.g., synonyms or substitution,

Inference

A transformation of information that goes beyond the text. For example, the
subject draws a conclusion from the information contained in the file but that
conclusion is nowhere explicitly stated in the file. Alternatively, the subject
claborates on the original text, that is, he or she adds to the basic information
contained in the tert.

3.1. Inference Type A

These are inferences that bear on the individual described in the case-
file. These inferences are working definitions of subject-generated
hypotheses or theories. Type A inferences are further subdivided into
the following coding categories (3.1.1. 10 3.1.5.).

1L Educational

The child is seen as experiencing learning difficulties
that are related to problems that are usually classified as
leaming disabilities, ¢.g., attention deficits, perceptual
problems, and dyslexias or disgraphias. Altemnatively,
the child is seen as doing well in all or some areas of
schoo] work.

3.1.2. Emotionat

The child is seen as experiencing difficulties at home
and/or at school that arise from emotional problems. This
category includes socialisation difficulties. It excludes
inferences that comment on the influence of significant
others in the child’s life, which are included under the
category of contextual inferences,
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3.13. Physiological

Inferences that pertain to the child's physical health, e.g.,
a statement that poor health interferes with learning, and
inferences that relate to brain physiology, e.g., a

staternent that prenatal difficulties caused brain damage.

314 Contextual

Inferences that are descriptions of environmental
influences that act upon the child, ¢.g., statements that
are comments about how the parents deal with the child
or staternents about the child having some behavioural
reaction to food additives.

3.1.5, Prescriptive

Inferences that are prescriptive, i.¢. recommendations for

remediation of perceived difficulties. These are
subaivided according to whether the recommendations

?ddtess a) educational, b) emotional, or c) physical
actors.

a) Educational

Recommendations that the child's educational
programme be modified in some way, e.g., that
he be given extra tuition or that he should attend a
certain type of high school or that further
assessment of his abilities should be carried out.

b) Emotional

Recommendations that the child undergo
psychotherapy, either alone or with members of
his family. For example, therapy in which he
could learn better stress management.
Recommendations for further assessment of
emotional and/or social functioning are also
included in this subcategory.

) Physical

Recommendations that the child should undergo
medical or neurological examination and/or
treatment.

Type A inferences belonging to the Educational, Emotional,
Physiological, and Contextual categories (Sections 3.1.1-3.1.4) are
given cither a positive or a negative designation, depending on whether
the subject has stated something positive or negative about the student,
Edgar, or about his environment,
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3.2. Inference Type B

Inferences that do not bear directly on the person being evaluated are
coded under this category, e.g., a general statement that mathematics
involves concentration. These are termed general statements.

4. Assessors' data requests

Assessors' requests for further information about the child and assessors'
comments concerning data they would have liked to see included in the case-
file.

5. Comparative (non-inferential) comments

Comments in which the child described in the case-file is compared to an
individual or individuals that have been encountered in that assessor’s previous
professional or personal experience.

Counting the Inferences

For each subject the inferences in each column of the coding form that contains the
break-down of Inferences Type A inferences are counted. Initially only the inferences
generated during the subjects’ read through and/or reviews of the case-file are counted
and not those generated during their summaries. Repetitions of inferences, based on
the same text information (propositions), are not counted as new inferences. But, when
subjects confir previous inferences based on additional information (propositions),
these are counted as new inferences.

The summaries are helpful in ascertaining whether or not inferences are retained or
rejected. They are compared carefully with the protocols generated from the initial
reading of the case-file so that repeated inferences are not counted more than once.
Inferences mentioned in the summaries are only counted if they are new ones, in which
case they are added to the inferences already tallied. Summaries are re-read in
conjunction with the initial parts of the protocols to decide whether inferences are
retiined or rejected by the end of the subject’s discussion of the case-file. Proposition
numbers serve as guides to sections of the case-file that a subject reconsiders.

Criteria for Rejection/Retention of Inferences

a) Inferences that are explicitly rejected by subjects are counted as
rejected.

b) Inferences associated with explicitly rejected inferences that are no also
associated with retained inferences are counted as rejected.

c) Inferences, even when not mentioned in the summaries, are counted as

retained when there is no discussion of contrary evidence anywhere in
the protocol.



Chart of protocoi cading categories

Protocol
coding
categories

—— (non-inference)
comments
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Quote
Positive
_Educalionat_l:
Negative
Paraphrase
— Positive
= EMOtioNa i
— Negative
— Type A — — Posilive
(Child- L physiological
related) )
L. Negative
— POsitive
inference — Contextual —
L_ Negative
— Positive
Type B e Prescriplive —
~ {Not child- | Negative
related)
Data request
Comparative
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PAGE NO:
SUBJECT CODE:
CODING CATEGORIES
PROP NO. QUOTE  RESTATEMENT  INFERENCE DATAREQUESTS ~ COMPARATIVE
R {NON-INFERENTIAL
COMMENTS|

TYPE A TYPEB
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PAGE NO:
SUBJECT CODE:

CODING CATEGORIES (Cont.)
PROP NO  EDUCATIONAL EMOTIONAL PHYSIOLOGICAL CONTEXTUAL PRESCRIPTIVE

+Ve Ve +ve -ve +a -ve +vo -v@ PHYSICAL EDUCATIONAL EMOTIONAL
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APPENDIX E

PROPOSITIONAL ANALYSIS OF CASE-FILE'

TOPIC 1
1.1.0 PROCESS: referral GOAL: 1.1.1 POS§*
1.1.1 ACT: assessment ATT: psychoeducational POS
1.2.0 IDENTITY REL. ARG: name ARG: Edgar POS
1.3.0 IDENTITY REL. ARG: sex ARG: male POS
1.4.0 ALGEBRAIC REL. EQUIV. TEM: age
TEM: 12 yrs. 5 mo. POS
1.5.0 ALGEBRAIC REL. EQUIV. DUR: grade DUR: 6 POS

' Abbreviated relation lables are expanded as follows:

ARG: ARGUMENT OBJ: OBJECT

ATT: ATTRIBUTE OR-ALT: OR ALTERNATIVE
CAT: CATEGORY ORD: ORDER

CONT: CONTINUQUS PAT: PATIENT

DEF. NUM: DEFINITE NUMBER PL: PLURAL

DEG: DEGREE POS: POSITIVE

DET: DETERMINED PRES: PRESENT

DUR: DURATION PROX: PROXIMITY
EQUIV: EQUIVALENCE QUAL: QUALIFYING
FUT: FUTURE QUES: QUESTION
ITER: ITERATIVE R. ACT: RELATED ACT
LOC: LOCATION SING: SINGULAR
MULT: MULTIPLE SUP: SUPERORDINATE
NEG: NEGATIVE TOK: TOKEN

NUM: NUMBER PRT: PART

* Upper case indicates a relationship and lower case indicates a concept.



200

1.6.0 ALGEBRAIC REL. EQUIV. TEM: date
TEM: Jan. 1988 POS
1.7.0 ACT: referred AGENT: parents PAST POS
TOPIC 2
2.1.0 PROCESS: problem DUR: presenting PRES.POS
220 PROCESS: leaming difficulties PAT: Edgar
DUR: longstanding PAST CONT. POS
2.3.0 ACT: investigation TEM: previous PAST ITER.(s) POS
2.40 ACT: help RECIPIENT: he THEME: 2.4.1 ATT: remedial
PAST POS
241 ACT: work ATT: school POS
2.50 OBJECT: he LOC: Grade 6 TEM: now POS
2.6.0 ACT: manifesting AGENT: he R.ACT: 2.6.1 (difficuldes)
PRES. CONT. POS
2.6.1 PROCESS: difficulties ATT: behaviour POS
270 ACT: want PAT: parents GOAL: 2.7.2 PRES. POS
2.7.1 *POSSESSION* PAT: his OBJ: parents
DEF. NUM. PLURAL POS
2.7.2 ACT: reevaluated OBJ: him GOAL: 2.7.3 POS
2.7.3 ACT: help THEME: 2.7.4 POS
2.74 ACT: plan ACT: 2.7.5 POS
2.1.5 ACT: schooling TEM: next year POS
2.7.6 ACT: enter AGENT he RESULT: 2.7.7
TEM: when FUT. PQS
2.2 OBJECT: he LOC: high school POS
2.7.8 ALGEBRAIC REL. EQUIV. TEM: 2.7.5

EQUIV. TEM: 2.7.6 POS
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TOPIC 3

310

3.30
331

3.4.0
341

3.5.0
351
3.5.2
353
360
3.6.1
3.6.2

370

0]

ACT: would like PAT: they THEME: 2.8.1 PRES. POS
PROCESS: advice THEME: 2.8.2 (about) PRES. POS
PROCESS: deal AGENT: they THEME: 2.8.3 (behavioury
QUES: how POS

PROCESS: behaviour ATT: difficult POS (PAT. Edyar
OBJ: behaviour)

PROCESS: report AGENT: parents POS
OBJECT: family ATT: intact PRES. POS

PROCESS: sttuation PAT: their
ATT: financial PRES. POS
PROCESS: situation ATT: stable ATT: good

PROCESS: history PAT: family THEME: 3.4.1 PRES. POS
PROCESS: difficulties ATT: learning PAST CONT. POS

ALGEBRAIC REL. ORDER. SUP. ATT: 3.5.1
ATT: 3.5.2 PRES. POS

OBJECT: Edgar ATT: (age) POS

OBJECT: boys DEF. NUM: two ATT: (age) POS
OBJECT: Eagar ATT: eldest POS

IDENTITY REL. ARG: he ARG: baby

ATT: active DEF. NUM. SING. PAST POS

PROCESS: like PAT: who *baby*

THEME: 3.6.2 PAST NEG

ACT: touch OBJ: who *baby* ITER. MULT. (being) POS

ACT: all PART REL. ACT: crawling
PART REL. ACT: walking

PART REL. ACT: talking TEM: normal times
PAST POS



39.0

3.9.1

3.10.0
3.10.1

3.11.0

3120

3.140
3.14.1
3.142

3150
3151

3.17.0

3.18.0
3.18.1
3182
3.183

3.18.4

PROCESS: problems THEME: 3.8.1 PAST NEG

PRQCESS: training ATT: toilet POS

ACT: observed OBJ: he THEME: 3.0.1
LOC: nursery school PAST POS
OBJECT: he ATT: coordinated
DEGREE- pnorly POS

ACT: mix with AGENT: he OBIJ: children DET. TOK.

NUM., PL. PAST NEG

OBJECT: children CATEGORY: other POS

ACT: tries PAT: he DEG: hard
RECIPIENT: friends PRES. POS

PROCESS: like OBJ: he ATT: liked
DEGREE: well LOC: school PRES. POS

OBJECT:
OBJECT:

OBJECT:
OBJECT:
OBJECT:

ACT: engages PAT: he ACT: 3.15.1 PRES. ITER. POS
PROCESS: behaviours ATT: repetitive POS

ACT: has PAT: he PROCESS: temper PRES. POS

he
he

he
he
he

ISA
ATT

ATT:
ATT:
ATT:

. child PRES. POS

: demanding PRES. POS

scattered PRES. POS
impuisive PRES. POS
immature PRES. POS

PROCESS: temper ATT: quick

ACT: frustrated OBJ: he ATT: easily PRES. POS

ACT: teases AGENT: he PRES. CONT. POS
OBJECT: brothers NUM: two ATT: (age) POS

OBJECT: he ATT: (age) POS
ALGEBRAIC REL. ORD: younger ATT: 3.18.1 ATT: 3.19.2

POS

PROCESS: (EMPTY) PAT: his OBJ: brothers

202



3.19.0

3.20.0
3.20.1
3.20.2
3.20.3
3.204
3.20.5
3.20.6
3207
3.20.8
3.209
1.20.10
3.20.11
3.20.12
3.20.13
3.20.14

3.20.15
3.20.16

3.20.17

TOPIC 4
4.1.0
420

42,1
422

4.3.0
4.3.1

DEF. NUM: iwo POS

OBJECT: he IS A: worry PRES. POS

ACT. list AGENT: parents OBJ: arcas PRES. POS
OBJECT: areas ATT: following POS

OBJECT: areas ATT: problem POS
*POSSESSION* PAT: Edgar OBJ: parents POS
IDENTITY REL.: areas IS A: 3.20.5 POS

ACT: following OBIJ: teachers LOC: class POS

IDENTITY REL.:
IDENTITY REL.:
IDENTITY REL.:
IDENTITY REL.
IDENTITY REL.:
IDENTITY REL.:
IDENTITY REL.

areas
areas
areas
arcas
arcas
dareas
areas

IS A:
IS A:
IS A:
IS A:
IS A:
IS A:
IS A:

sequencing POS
problem solving POS
following direcuons POS
attention span POS
making-inferences POS
abstracting POS
3.20.13 POS

PROCESS: remiembering THEME: 3.20.14 (what) POS
ACT: told AGENT: (EMPTY) RECIPIENT: he PRES.

ITER. MULT. POS

IDENTITY REL.: areas IS A: 3.20.16, 3.20.17 POS
PROCESS: needs PAT: he ACT: supervision PRES. CONT.

POS

PROCESS: needs PAT: he ACT: structure PRES. ITER.

MULT.POS

PROCESS: comments AGENT: school POS

PROCESS: enarolled OBJ: Edgar
RESULT: 4.2.1 PRES. POS
OBJECT: Edgar LOC: programme PQOS

OBJECT: programme ATT: bilingual POS

PROCESS: skills ATT: basic-level POS
PROCESS: skills CATEGORY: attention, attitude,

concentration POS

MERS
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4.4.0
4.4.1

4.5.0

4.6.0
46.1
470
4.7.1
4.71.2
4.8.0

48.1

490

4.10.0
4.10.1

4110
411.1
4.12.0
4.12.1
TOPIC 5

5.1.00
5.1.0

2014

PROCESS: skills PART. REL. gaps PRES. POS

PROCESS: committed PAT: he THEME: 4.4.1 PRES. NEG
PROCESS: work PAT: he ATT: school POS

PROCESS: skills PAT: his CATEGORY: math ATT: weuk
PRES. POS

PROCESS: understanding PAT: his
THEME: 4.6.1 ATT: limited PRES. POS
OBJECT: subject DEF. NUM. SNG. (this) POS

PROCESS: needs PAT: he ACT: 4.7.1 PRES. POS
ACT: organised ACT: 4.7.2 FUT. (getting} POS
ACT: work OBJ: his ATT: school POS

ACT: seat OBJ: he RESULT: 4.8.1 PAST ROOT (had)
POS

ALGEBRAIC REL. PROX. OBJ: he

LLOC. OBJ: teacher TOK. NUM. PL. POS

PROCESS: wied PAT: his AGENT: teachers
ACT: supportive PAST. POS

IDENTITY REL.: Grade 4 ARG: 4.10.1
PROCESS: year ATT: bad
DEG: particularly POS

PROCESS: improved PAT: Edgar PAST. POS
PROCESS: improved ORD. TEM: subsequently POS

OBJECT: crnises TEM: 4.12.1 PAST ITER. (every) POS
OBJECT: year ATT: every POS

PROCESS: history ATT: medical
ACT: nourishment RECIPIENT: baby
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5.3.0
531

5.3.2

5.4.0

5.5.0
5.5.1
5.5.2

5.6.0

5.7.0

57.1

372

5.8.0

59.0

205

ATT: inadequate PAST POS

PROCESS: gestation PART REL: last

TEM. MEASURE: two months POS
ALGEBRAIC REL, EQUIV. TEM: 5.1.0
EQUIV. TEM: 5.1.1 POS

CAUSE DEPENDENT. ARG: 5.1.4
DEPENDENT. ARG: 5.1.0 PQOS

PROCESS: insufficiency PAT: placental POS

ACT: delivery ATT: normal PAST POS

OBJECT: (EMPTY) ATT: weight TEM: binh POS
OBJECT: (EMPTY) ATT: weight

DEGREE. MEASURE: 5 pounds POS

ALGEBRAIC REL. ORDER: 5.3.1 ATT: 5.3.0 (below) POS

PROCESS: period DUR: brief
ATT: incubation PAST POS

ACT: hospitalise OBJ: baby DUR: one month PAST POS
ACT: birth POS

ALGEBRAIC REL. ORD. TEM: 5.5.1 TEM: 5.5.0 (after)
POS

ACT: visited AGENT: parents TEM: daily PAST ITER.
MULT. PUS

PROCESS: diarthea PAT: Edgar

ATT: persistent PAST ITER. MULT. POS
PROCESS: life PAT: his

PART. REL. PROCESS: first

TEM. MEASURE: two years POS
ALGEBRAIC REL. EQUIV. TEM: 5.7.0
TEM: 5.7.1 POS

ACT: eat AGENT: he ATT: poor PAST POS

PROCESS: illnesses PAT: he



59.1

5.9.2
593
5.10.0
5,101
5.10.2
TOPIC 6
6.1.0
6.2.0
6.2.1

6.2.2
6.23

6.30
6.3.1
6.3.2
6.3.3
634

6.4.0
6.4.1

6.4.2

206
PAST ITER. MULT: several POS

PROCESS: illnesses IS A. PART REL.

PROCESS: mononucleosis

PART REL. PROCESS: hepatitis POS

OBIJECT: (EMPTY) ATT: age )

DEG. MEASURE: 5 years TEM: (EMPTY) POS
ALGEBRAIC REL. ORD. TEM: 59.0 TEM: 5.9.2 POS

PROCESS: suffers PAT: he

THEME.: allergies, 5.10.1, 5.10.2 PRES CONT POS
PROCESS: colds ATT: chronic POS

PROCESS: aches LOC: ear ATT: frequent POS

PROCESS: Observations PAT: Psychologist POS

OBJECT: Edgar ATT: appearance

ATT: pleasant PRES. POS

OBJECT: Edgar PART REL: eyes PLUR.
PART REL: hair PRES. POS

OBJECT: hair ATT: dark POS
OBJECT: eyes PLUR. ATT: brown POS

PROCESS: appear THEME: 6.3.1, 6.3.2, 6.3.3 PRES. POS
OBJECT: he ATT: well-oriented POS

OBJECT: he ATT: alert POS

ACT: notice AGENT: he OBJECT: things ATT: quick
POS

OBJECT: things LOC: environment POS

PROCESS: appears THEME: 6.4.1 PRES. POS
PROCESS: sensitive to PAT: he

THEME: 64.2 POS

ACT: cue ATT: social ITER. MULT (s) POS



6.5.0

6.5.1
6.5.2

6.6.0
6.7.0
6.8.0
6.8.1
6.9.0
6.9.1

6.9.2
6.9.3

6.10.0
6.11.0
6.11.1

6.11.2

6.11.3

6.12.0
6.12.1
6.13.0

6.13.1
6.13.2
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ACT: tackled AGENT: he ACT: 6.5.1,6.52 ATT: with
skill, speed PAST POS

OBIJECT: tasks ATT: writing POS

OBJECT: tasks ATT: drawing POS

ACT: held AGENT: he OBIJECT: pencil
ATT: well PAST POS

OBJECT: he ATT: right-handed PRES. POS
PROCESS: speaks PAT: he ATT: quickly POS
PROCESS: speaks PAT: he ATT: impusively
QUAL: sometimes POS

PROCESS: seemed THEME: 6.9.1 QUAL: of the time
PAST POS

OR-ALT CONJOINT ARG: 6.9.2

CONJOINT ARG: 6.9.3 POS

OBJECT: he ATT: woubled POS

OBIJECT: he ATT: preoccupied POS

PROCESS: smiled PAT: he TEM: seldom PAST POS

ALGEBRAIC REL. EQUIV. ATT: 6.11.1

ATT: 6.11.2 PAST NEG

OBJECT: he ATT: cheerful ATT: light-hearted ATT: age
POS

OBJECT: children NUMBER: most

ATT: cheerful

ATT: light-hearted ATT: age DEG: his POS
ALGEBRAIC REL. EQUIV. DEG: 6.11.1

DEG: 6.11.2 POS

ACT: talk AGENT: he THEME: himself, 6.12.]
ATT: openly PAST POS
PROCESS: interests PAT: his POS

ACT: talk AGENT: he THEME: 6.13.1 PAST POS
ACT: saw AGENT: he ACT. REL: 6.13.2 PAST POS
IDENTITY. REL. ARG: what ARG: 6.13.3 POS



6.13.3

6.14.0
6.14.1
6.14.2
6.14.3

6.15.0
6.16.0
6.17.0
6.17.1
6.18.0
6.18.1
6.18.2

6.18.3
6.184

6.18.5
6.18.6

6.19.0
6.19.1
6.19.2
6.19.3

TOPIC 7

7.1.0
7.1.1
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PROCESS: failings PAT: his
PART. PROCESS: bad temper POS

ACT: said AGENT: he THEME: *that* 6.14.1 PAST POS
ACT: read AGENT: he DEG: much PRES. NEG

ACT: read AGENT: he OBI: 6.14.3 PRES. POS
OBJECT: magazines THEME; rock POS

PROCESS: likes PAT: he OBJ: music PRES. POS

PROCESS: watches PAT: he OBl: TV
DEG: lots PRES. POS

PROCESS: likes PAT: he OBJ: 6.17.1
OBJECT: movies THEME: violence, horror

ACT: session PART: 6.18.1 PAST POS

OR-ALT CONJOINT ARG: 6.18.2

CONIJOINT ARG: 6.184 ITER. MULT: several
occasions POS

ACT: listen AGENT: he THEME: 6.18.3

DUR: through NEG

ACT: question PART: end POS

BINARY DEPENDENCY DEPENDENT ARG: 6.18.5
DEPENDENT ARG: 6.18.6 PAST POS

PROCESS: impatient PAT: he ATT: too PAST POS
ACT: think through ACT REL: response POS

ACT: problem PART: 6.19.1 TEM: when PAST POS
ACT: variables ATT: many DEG: too POS

ACT: give-up AGENT: he PAST POS

ALGEBRAIC REL. EQUIV. TEM: 6.19.0

TEM: 6.19.2 POS

OBJECT: Test Results POS
OBJECT: Scores POS



7.3.0

7.4.0

1.5.0

7.6.0

7.7.0

7.8.0

7.9.0

7.10.0

7.11.0

7.120

7.13.0

7.14.0

7.15.0

PROCESS: Wechsler Intelligence Scale for Children -

{WISC-R) Scores POS
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Revised

PROCESS. Tesis PART: Verbal POS

ALGEBRAIC REL. EQUIV. NUM: Information scaled score

EQUIV: 8 POS

ALGEBRAIC REL. EQUIV.

EQUIV: 9 POS

ALGEBRAIC REL. EQUIV.

EQUIV: 9 POS

ALGEBRAIC REL. EQUIV.

EQUIV: 10 POS

ALGEBRAIC REL. EQUIV.

score EQUIV: 10 POS

ALGEBRAIC REL. EQUIV.

EQUIV: (10) POS

ALGEBRAIC REL. EQUIV.

POS

NUM:

NUM:

NUM:

NUM.

NUM:

NUM:

Stmilarities scaled score

Arithmetic scaled score

Vocabuiary scaled score

Comprehension scaled

Digit Span scaled score

Verbal 1Q EQUIV: 98

PROCESS: Tests PART: Performance POS

ALGEBRAIC REL. EQUIV.

score EQUIV: 8 POS

ALGEBRAIC REL. EQUIV.

score EQUIV: 8 POS

ALGEBRAIC REL. EQUIV.

EQUIV: 9 POS

ALGEBRAIC REL. EQUIV.

score EQUIV: 8§ POS

NUM:

NUM:

NUM:

NUM:

Picture Completion scaled

Picture Arrangement scaled

Block Design scaled score

Object Assembly scaled



7.16.0

7.17.0

1.18.0

7.19.0

7.20.0

7.21.0

7.22.0

7.23.0

1.23.1

7.23.2

7.24.0
7.24.1

7.24.2

7.25.0

7.26.0

ALGEBRAIC REL. EQUIV. NUM: Coding scaled score
EQUIV: 15 POS

ALGEBRAIC REL. EQUIV. NUM: Performance IQ
EQUIV: 96 POS

ALGEBRAIC REL. EQUIV. NUM: Full Scale 1Q
EQUIV: 95 POS

PROCESS: Peabody Individual Achievement Test (PIAT) POS

PROCESS: ability CAT: reading, spelling ATT: grade level
POS

PROCESS: read PAT: he ATT: fluently
ATT: accurately PAST POS

PROCESS: intonation PAT: his
ATT: appropriate PAST POS

OBJECT: questions THEME: 7.23.1 POS

ACT: answered ATT: accurately

PROCESS: 7.23.2. PAST POS

PROCESS: read PAT: he OBJ: paragraphs PAST COMP.
POS

BINARY DEPENDENCY COND. ARG: dictation

ARG: 7.24.1,7.24.2 PAST POS

PROCESS: spelling PAT: his ATT: accurate DEG: high
Grade six level PAST POS

PROCESS: spelling PAT: his ATT: written ATT: neatly
ATT: cursive writing PAST POS

OBJECT: PIAT Score PRT: General Information Subtest
ATT: Grade 6.3 POS

PROCESS: Durrell Analysis of Reading Difficulty
PART: Oral Reading Subtest Score
ATT: Grade 6, high POS
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7.27.0 PROCESS: Wide Range Achievement Test (WRATY POS

7.28.0 ACT: rate ACT REL: 7.28.1
RESULT REL: 7.28.2 INSTRUMENT REL: WRAT
PRES. POS

7.28.1 PROCESS: knowledge CAT: arithmetic POS

7.28.2 PROCESS: knowledge ATT: Grade 4.9 level POS

7.29.0 PROCESS: understands PAT: he
ACT: operations PRES. POS

7.29.1 ACT: operations NUM: all POS

7.30.0 ACT: computation AGENT: he ATT: active
DEG: reasonably PRES. POS

7.31.0 PROCESS: appears THEME: 7.31.1 PRES. NEG

7.31.1 ACT: know AGENT: he THEME: 7.31.2 POS

7.31.2 ACT: do ACT REL: 7.31.3 ATT: how POS

7313 ACT: operations PROCESS REL: fractions ITER. MULT (s)
POS

7.32.0 ALGEBRAIC REL, EQUIV. NUM: WRAT Score, Arithmetic

Subtest EQUIV: Grade 4.9 POS

TOPIC 8

8.1.0 COMPOSITION®

TOPIC 9

9.1.0 DRAWING

’ The composition and the drawing (Topics 8 and 9) were not analysed as propositions.
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APPENDIX F

LINEARISED REPRESENTATION OF INFORMATION CONTAINED
IN CASE-FILE'

FAMILY
[FAMILY]-
(CAT)—=(CASE]—=(ATT)—[1.4.0 age] >(DEG)—[*x]
(CAT)—!brother 1] (ATT)—[age] - (DEG)[*y<*x]
(CAT)—>{brother 2]=(ATT)—[age} = (DEG)—o[*z<*x)***?
(ATT)—{intact)*2*
{PAT)—([situation]-
(ATT)->(financial]
{ATT)—>[stable]
(Am_)[good]'l.'}.o-z
(PAT)—{family history] »(THM)—[learning
difficulties) >4

PARENTS’ GOALS
[PARENTS]-
(PAT)—>{want]—=(GOAL)—[CASE]-
(OBJ)—{2.3.0 evaluate](GOAL)—-[plan]»(R.PROC)—
[PROC:*p=schooling] = (TEM)—[TIME:*t=next year],

(PAT)—[enter]-
(TEM)—>[TIME:*t=when]
(R.PROC)—[PROC:*p=highschool] **>*
(PAT)—{would like] »(GOAL)—[advice] »(THM)—[PROC:*p=deal
with]
(AGT)—{PROC:*p=deal with]-
(PART)-{?(how)]
(R.AACT)—[2.6.1 difficult
behaviour]-***?
(PAT)—-[CASE]

CHARACTERISTICS-CURRENT
[CASE]-
(ATT)-»{name] —(IDENT)—[Edgar]"*°
(ATT)=[sex])—>(IDENT)-[male]**°

[ ]



[CASE]-

(ATT)—[age] +(DEG)—>{12yrs.5mo.]'*°
(ATT)—>[grade]—(DEG)—{6]' *°
(ATT)—[scattered]* '*?

(ATT)>[impulsive] *!

(ATT)—[immature]’ 2
(ATT)—>{appearance] >(ATT)—[pleasant)***
(PART)—-[hair]—(ATT)—[dark]
{PART)=[eyes]=(ATT)—[brown)® >

-[appears]¢=(PAT)«{psych.|**°
(ATT)—[well-oriented]¢—(THM)***
(ATT)—(alert)«—(THM)**?2

(ATT)~{quick]={R.ACT)—[notice] =(OBJ)—
[things] —(LOC)—[environment)®?*

-(appears]—(PAT)«[psych.]* **
(PAT)—-[sensitive] 5(THM)—[cues]—(ATT)—[social ) 2
(ATT)—[right-handed]*’*

-[some of the time]
«(ITER)«[seemed]¢(PAT)«[psych.)***
(ATT)—[troubled) e (THM)**?
(ATT)—[preoccupied)«(THM)***

(PAT)-3[smiled]=>(TER)—[seldom]*!%?
(ATT)—-[cheerful] > (DEG)-{*x=x,]
(ATT)->[lighthearted] = (DEG)—{*y=v,]

(ATT)—[1.4.0 age] >(EQUIV)—[age]—»(ATT)—{other children)-

X <X; (ATT)~[cheerfull=>(DEG)—[*x=x,)
Y1<¥a (ATT)-s[lighthearted] »(DEG)—-[*y=y,],*"'**

(ATT)—[impatient]-
{(COND)~[PROC: *p=think thro']>(R.ACT)—|response]
(DEG)-[too],

(PAT)—[PROC:*p=think through]*!**¢



CHARACTERISTICS-PAST
[(CASE]-
{OBJ)¢&~[born] =>(TEM)—[birthdate: *t,]
(ATT)—=[weight]-
(TEM)—[birth:*t,] t,=t,
(DEG)—[*d),}**? d<5lb
(AGT)—{eat] = (ATT)—[poor(ly)}*#°
(PAT)—[coordinated]-
(DEG)—[poorly]
(THM)—[observed] —(LOC)—[nursery school),**%!

EVENTS-CURRENT
[CASE]}-
{AGT)—>[do/take]-
(R.ACT)>fte ]
(TEM)—(Jan.88],"*°
(OR)) > [refer)]e—(AGT)«—[PARENTS]'7®
(AGT)—(tackle)-
(R.ACT)—>[tasks]-
(CAT)—{writing]
(CAT)-{drawing],
(ATT)—[with skill]
(ATT)>[with speed],***?
(AGT)—[held]-
(OB))—[pencil]
(ATT)—>[well],55°
(PAT)—[have interests:*x]
(AGT)—[talked]-
(THM)—[himself]
(THM)—3[interests: *x)
(ATT)—[openly),*'**!
(AGT)—[tatked]—>(THM)~>(3.16.0 temper:*x]
(PAT)—[have temper:*x]>(ATT)—{bad]*!**3



[CASE]-

(AGT)—>[listen]-
(TRUTH VALUE)>|NEGATIVE]
(TEM)—>[thro'to:*t=t, | 3 (EQUIV)—(testing

session)
(THM)—>[questions]-
(TEM)—[*t=1,)

(PART)—>[end],*"*™’

(AGT)—>[gave up)]«—(COND)«[problem]—>(PART)—
[variables] —»(NUM)—{many]=(DEG)—[too]* *™?

EVENTS-PAST
[CASE]-
(PAT)—[learning difficulties] >(ITER)—~{longstanding}**°

(R.OBJ)-{2.7.0 investigation=evaluation)-
(ITER)—[plural]
(TEM)—[previous),***
(REC)«fhelp]-
(ATT)—-[remedial]
(THM)—[4.7.2 work]—(ATT)—={school] ***!
(PAT)—>[crawling]-
(INCP)-[begin]
(TEM)—[normal],
(PAT)—>([walking]-
(INCP)—[begin]
(TEM)—([nrormal),
(PAT)—[talking]-
(INCP)—[begin]
(TEM)—[normal},>"®
(PAT)->[seated]-
(ITER)—(plurai}
(LOC)—[*1=1,), [teacher]—(LOC)—[*1=l,]
(-
(DIST)—>({1,)
(DIST)—>[close), 2%
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{CASE]-
(PAT)—[happenings)-
(ATT)~»[bad] = (DEG)—{particularly]
(TEM)=[Gr.d:*t=1,),***"  [,]<-(ORD >)-[1,]
{PAT)—[improved]-—(TEM)-3[subsequently:*t=t,] * ' *!
(PAT)—{crises)-
(ITER)—[every}
(TEM)—[school year),*'**!
(PAT)—[last part gestation]-

(DUR)—[2mo.]
(TEM)>{*x=x,),*""
{(REC)e=[received]-
(OBJ)—=(nourishment]~(DEG)—[inadequate)*'®

(TEM)—{*x=x,] X1 =Xa

(CAU)«(placental insufficiency),*"**
(PAT)—[delivery] >(ATT)—[normal]**°
(PAT)—{incubation}—>(DUR)—[pericd]>(MEASURE)—[brief]**°

{placed in incubator)

(LOC)—[hospital]-

(DUR)—[one month] t>t,

(TEM)-[*t=t,], t,=t, (see birth date)

tJe=(ORD:TEM) (1]
{after)

(PAT)—[binth] =(TEM)—[*t=t3)]*%?
(OBI)—|visited)-

(PAT)—[PARENTS!

(ITER)—{daily},**°

PROCESSES-CURRENT
[CASE]-

(AGT)—[manifesting]—+(R.ACT)—[2.8.3 behaviour difficulties]***’
(PAT)~-5{tries)-
(ATT)—[hard]
(TEM)—>[now]
(GOAL)-[?)-
(PAT)—[CASE]
(REC)—[friends),*!?



{CASE]-
(OBI)—>|liked]-
(ATT)—|well]
(PATY—>[CASE)]
(LOC)—(school},*!*?
(PAT)—{engages|—(R. ACT)—[behaviours|»(ITER)—
[repetitive]’ **!
(PAT)—>[6.13.3 losses temper] >(ATT)—[quickly}*'**!
(PAT)—)[frustrate]—)(A"[‘r)_)[easily]z.:m
(AGT)—{teases] >(R.OBJ)—{3.5.0-3 brothers}*****
(CAU)—[worry]—(PAT)¢[PARENTS}"*
(PAT)_)(fouow)[-PARENTS]"-)(AGT)—}“IS(]-*-)(THM)—)[problcm i.ll'Ci.\S]" kgt
(LOC)—([class]
(THM)—[teacher’s (instructions)]*****
(IS A)y—
(PAT)—{sequencing]—(IS A)—***
(PAT)—[problem-solving) (IS A)**’
(PAT)—[following]-
(THM)—[directions}****
(IS A)—
(PAT)—[attention}-
(ATT)={span]***
(s A)-
(PAT)—[making inferences]—(IS A)—->¥!!
(PAT)—[abstracting] (IS Ay#*#

(PAT)—(remembering]-
(THM)—=[what]e—(THM){tell]-
(PAT)(]
(REC),_){CASE]},ZU‘IJ—H
(IS A)—
(PAT)—[needs}-
(R.PROC)—[supervision| >(ITER)—=[constant|**!*
(IS A)—
(PAT)—[needs)-
(R.OBJ)—(structure}* 2"
(IS A)—

(PAT)—[enrolled]-(LOC)—[programme]—(ATT)—[bilingual]***?



[CASE]-
(PAT)—>(skills]-
{ATT—{basic-level], gaps=deficient=weuk
{(CAT)—>{aunention]=>(ATT)—>[weak]
(CAT)—{attitude | >(ATT) = weak|****
(CAT)-[concentration)] = (ATT)—{weak],
(PAT)—>[committed]-
(THM)—[work] = (ATT)—{school]
(TRUTH VALUE)—={NEGATIVE]***!
(PAT)~{skills] >(CAT)—[math:*x]-(ATT)—>{weak]***

(PAT)—>[understanding]-
(THM)—>[subject:*x]
(ATT)—[limited],*°
(PAT)—>[needs]—>(R.PROC)—[help] =(INST)—[organise: ¥x]—
(OBI)—[work]=(ATT)—=[school]
(PAT)-s{organise:*x]*"*2
(REC)«[supportive]¢«—(GOAL)e[tried] e~ (PAT)¢[teachers]***
(PAT)—>{has/suffers illnesses]-
(CAT)-(allergies}*'**
(CAT)-3[colds])***!
(CAT)—[caraches]>(ITER)—(frequent],>!**
(PAT)—[speaks]-
(ATT)—{quickly]**®
(ATT)~{impulsively)]>(QUAL)—[sometimes],**"
(AGT)—read]-
(ATT)—=(much)

(TRUTH VALUE)—=[NEGATIVE] -[said]«—(AGT)«[CASE]

('mM)_)[mad]-ﬁ.M.D-l
(R.OBJ)—[magazine] —»(THM)—[rock]
(PAT)->{CASE] $1*?
(PAT)—[likes)—(OBN)—{music)*"**
(PAT)—>[watches]-
(R.ACT)={T.V.programmes]
(ITER)_)[lots]'ﬁ.lﬁ.O
(PAT)—>[likes]—(R.0OBJ)—[movies] = (THM)-
[violence]
[hOlTOl' '6. 17.0-1
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[CASE]-
(PAT)—[read aloud]-
(R.OBJ)—>|paragraphs: *x|
(ATT)—[accurately]
(ATT)-|[fluently]”*"!
(ATT)—>[intonation] >(ATT)—[appropriate),” "
(PAT)—[answered)-
(R.ACT)—[questions] 5(THM)— (| >(THM)—| paragraphs: *x|
(ATT)—[accurately],’ 32
(PAT)—[understands)—(THM)—[operations)-
(ATT)—{arithmetic]
(UNIV)—[al]),
(PAT)—[computation activity]>(ATT)—{reasonable|***
(PAT)—{do fractions] 2(PART)—[how:*x]
(PAT)—[know]-
(THM)—=[how:*x]
(TRUTH VALUE)}—(NEGATIVE]
(THM)«—[appear]«—(PAT)«[psychologist),”*' **

PROCESSES-PAST
[CASE]-
(S A)—s{babyl-
(ATT)—[active])***
(TEM)—[*t=t,],

(PAT)—(like]-
(TRUTH VALUE)—=[NEGATIVE]
(R.ACT)—>[touch]-
(PAT)—[(someone)]**'2
(TEM)-{*=], 1=t
(PAT)—[toilet-training] —»(CAU)—[problems]-
(TRUTH VALUE)—[negative)
(PAT)—[parents)***!
(PAT)—[mix with]-
(OBJ)—[other children)
(LOC)—(3.9.0-1 nursery school]
(ATT)—[well]
(TRUTH VALUE)—[NEGATIVE),'?°
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(CASE)-
(PAT)—[live]-
(DUR)—|2yrs]
(TEM)—first:*x],
(PAT)—[diarrhea]-
(ITER)—(persistent]
(TEM)—[first: *x],> 7%
(ATT)—[5yrs)-
(TEM)-([*x],

{PAT)—/[illnesses]-
(ATT:—{age]—>(DEG)—={*y] [*y]«(ORD.TEM)—[*x]
(ITER)—[several] <
(CAT)—>{mononucleosis]
(CAT)—>(hepatitis),>***

TEST RESULTS AND SCORES
[CASE)-

WISC-R 7.1.0-7.18.0
(ATT)—[Information}—(DEG)—[8]"*°
(ATT)—>[Similarities] »(DEG)—[9]"*°
(ATT)—[ Arithmetic]~»(DEG)—[9]"4°
(ATT)—[Vocabulary]—(DEG)—[10}""°
(ATT)—[Comprehension]—(DEG)—{10]"%¢
(ATT)—[DigitSpan]—-(DEG)—-[10]"*°
(ATT)-[VIQ]-(DEG)—-[98)'*°
(ATT)->[Picture Completion}]—(DEG)—[8]"'*°
(ATT)-[Picture Arrangement]—(DEG)—[8]""**
(ATT)—(Block Design]—(DEG)—[9]"*°
(ATT)—-[Object Assembly]—(DEG)—»{[8]"*°
(ATT)-3[Coding]-»(DEG)->[15]"1%°
(ATT)-[PIQ]>(DEG)—[96]"'7°
(ATT)-[FSIQ]—(DEG)—[95]1*°



[CASE)-
PIAT T90.7.250
(ATT)—[ability]-
(CAT)—[reading] -(DEG)~—[grade level]
(CAT)-([spelling] =(DEG)—[grade level], "’
(ATT)—|[spelling to dictation]-"**
(ATT)—[accurate|
(DEG)—{high Gr.6]"**
(ATT)—[cursivej
(ATT)—[neat],”***
(ATT)—[Gen.Info.] = (DEG)—{Gr.6.3]**

DURREL
(ATT)—>[Durrel oral reading] -(DEG)—(Gr.6 high}"***

WRAT 1.27.0.7.320
(ATT)—-[WRAT arithmetic] +(DEG)—([Gr.4.9]7%# %3¢

COMPOSITION-TOPIC 8.1.0°

DRAWING-TOPIC 9.1.0

1. Superscripts refer to proposition numbers.

Figures included with concept, [in brackets], indicate cross-references
to propositions in which the same concept occurs,

Bold script marks the case and his parents.

Tense is marked by the section headings.

Truth values are positive unless marked as negative.

Abbreviated relation labels, (in parentheses), are expanded as follows:
AGT: AGENT OBJ: OBJECT

ATT: ATTRIBUTE ORD: ORDER
CAT: CATEGORY PAT: PATIENT



CAU: CAUSE PROC: PROCESS

COND: CONDITION R. ACT: RELATED ACT

DEG: DEGREE R. OBJ: RELATED OBJECT

DIST: DISTANCE R. PROC: RELATED PROCESS
DUR: DURATION REC: RECIPIENT

EQUIV: EQUIVALENCE TEM: TEMPORAL

IDENT: IDENTITY THM: THEME

INCP: INCIPIENT UNIV: UNIVERSAL QUANTIFIER

ITER: ITERATIVE
LOC: LOCATION
NUM: NUMBER

2. The composition and drawing were not analysed as propositions or
represented as networks.



APPENDIX G

EXAMPLES FROM SUBJECTS' REPRESENTATIONS

Well-integrated representations.
Subjects: EC, EG, EH, EJ, NA, NE, NG, NI,

Somewhat integrated representations.
Subjects: EA, EE, El, NK,

Poorly integrated representations.
Subjects: EK, ED



LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: EC

TOPIC 3.1.0, TOPIC 4.1.0-COND—ciassic, itchy boy

TOPIC 4.1.0, 1.4.05COND—*x
x = has pre-adole.cent adjustment proble.ns

TOPIC 4.1.05COND—has rissed things in school

TOPIC 5.1.00--
COND—classic case medically
CAU—-soft neurological signs—COND—deal with medical
problemns on that level

7.3.0-7.10.0>COND=—all round WISC-R Verbal average

7.2.0-7.26.0-»NEG COND—7.28.0-7.28.2

TOPIC 7.1.0>COND-—>average intelligence--
COND->testing will not
reveal problem«CAU«problems:*x
are social/emotional

8.1.0-»COND—language is immature, punctuation is immature

9.1.0—COND-»immature drawing
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8.1.0. 9.1.0--
COND-lack of detail»CAU—concermn—COND—social/
emotional problems:*x
COND—infantalisation by parents:*y--
CAU«TOPIC 5.1.00
CAU—*x = conversion symptoms
CAU—*x x = developing personality disorder
CAU—*x—COND-counselling for parents
x = has not learned appropriate
social behaviours
COND-—teach child appropriate social behaviours
COND—overcome infantalisation by parents:*y
NEG COND—worse behaviours
(if steps not taken)

ENTIRE FILE—SCOND—alternative approach to assessment



LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: EG

3.6.0-3.6.2—COND—child has fragile nervous system,
sensitive nervous system:*v

2.6.0-2,
3.6.0-2,
3.4.0-15COND-rigidity in new learning--
COND« *v
COND«-7.12.0, 7.13.0, 7.15.0
CAU—not fully utilising
abilities:*u--
COND«-7.4.0-10
CAU—parents have
become frustrated
TOPIC 4.1.0--

COND~difficulty becoming a teenager
COND—difficulty finding himself
COND=xdifficulty relating to school
environment:*w
COND—difficulty being a
success¢—CAU«immaturities in CNS:*v,
immature ways of

reactinge~COND«TOPIC 3.1.0,

COND—discrepant academic functioning

5.1.0-5.8.05COND—developmental difficulties
from the beginning—COND--inconsistent
progress predicted
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6.4.0-2—5COND—has difficulty relating to environment:*w,
has difficulty reccting to environment

6.16.0—COND—passive, not involved in environment--
COND-sees a lot
COND-»good visual memory
for surroundings

TOPIC 3.1.0, TOPIC 4.1,0--
COND—-WISC-R will show higher cognitive--
COND—DWISC-R will show lower visual-motor--
COND—6.18.0-6
COND<«inconsistent test scores
ir WISC-R profile
COND«7.4.0-79.0, 7.11.0-7.16.0

TOPIC 7.1.0--
COND-snot LD
COND—not utilising abilities:*u

7= COND->probably sensitive and sweet
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LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: EH

2.4.0--
CAU—sis at present level because
of help received«COND«1.5.0
CAU—sis at present level in math
because of helpe-COND«7.29.0-7.30.0

4.3.0-2-CAUe—motivation:*y is not strong

4.5.0, 4.7.0-2-COND—math skills are weak--
OR CAU«lack of motivation:*y
OR CAU«lack of interest—CONDe-4.3.0-44.1
OR CAU«lacks organisational
skills:*ze~-COND«4.7.0-2
OR CAUe¢weak in math area

4.8.0--
OR CAU«dependency
OR CAUe«lacks self-direction,
lacks organisational skills:*zée~COND«4.7.0-2

TOPIC 5.1.00--
COND-impulsivity:*w¢-NEG COND¢-average score--
COND«7.9.0
COND-»further exploration,

COND-—shyperactivity—>COND—further exploration
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TOPIC 3.1.0, TOPIC 4.1.0--

COND—neurological examination—~COND TOPIC 5.1.00

COND—assessment of emotional structure

OR COND—sexplore difficulties
at home—CAU—school problems

OR COND—not very positive self-image
(though not seriously
maladjusted)«-CAU+«—school experience

7.13.0—»COND—>low score--
CAU«impulsivity: *w
NEG CAUesocial awareness«—COND«6.3.0-4

7.20.0-7.23.2,
7.26.0--
COND-sreading is alright,
spelling is
alrighte—COND school concurse—COND«TOPIC 4.1.0
COND-»reading-math
gap existse—COND 4.5.0, 7.28.2, 7.32.0

7.31.0-3--
OR CAU«insufficient (learning) time
OR CAU+visualisation abilities are weak,
organisation:*z abilities
are weak«COND 4.7.0-2—COND-acheck math
skills

8.1.0—»COND—composition is poor--
OR CAU«lack of punctuation
OR CAU+«poor organisational
abilities:*z¢—CONDé-can be organised

for short periods
only«COND 6.18.0-3

COND--check writing skills

COND—sinvestigate classroom functioninge~COND«TOPIC 6.1.0



LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: EJ

2.2.0, 3.4.0-1, 3.9.0-1,
3.20.6, 3.20.9--
NEG COND—hyperactivity:*w«NEG COND«TOPIC 6.1.0
COND—-MBD:*x--
COND«3.20.13-14
COND«classical MBD«—COND«4.10.0-4.12.1

TOPIC 5.1.00--
COND-—more than MBD:*x--
COND—»neurological impairment--
COND«TOPIC 6.1.0-COND—brain dysfunction
{CD):*y under control

7.4.0-7.18.0--
COND--WISC-R is normal
COND—-no Verbal/Performance difference
COND—Coding is significantly
higher than the rest—COND 7.16.0
COND-->has overcome features of
cerebral dysfunction (CD):*y«COND 9.1.0

7.9.0-»COND—no memory problemé~COND«7.16.0--
COND-good motor control
COND-3good incidental learning
NEG COND—LD:*z
NEG COND—CD:*y

?-COND—-CD:*y (NOTE: Stated twice, once during and once after
discussing WISC-R scores as above.)



7.19.0-7.26.0--

COND-—language arts are at (appropriate) level

COND—can keep up in language arts

COND~good recuperation in

language artse—COND TOPIC 3.1.0,
TOPIC 4.1.05COND (avoid} high
expectations»CAU-will
result in failure

TOPIC 3.1.0, TOPIC 4.1.0,
TOPIC 5.1.00--
COND—has history of CD:*y
COND—manifested in
many ways«—NEG COND«hyperactivity:*w
COND—history of CD:*y,
remnants of CD:*y«COND+«1.4.0, 9.1.0,
present (emotional) problems are due
to age:*v,«—COND«1.4.0,
present (educational) problems are due
to school difficulty

2.8.0-3--
OR CAU&*veCOND«1.4.0 v = usual adolescent
adjustment problems
OR CAU&*ve—COND«*y«COND«1.4.0
v = new manifestations of CD:
OR CAU«poor self-image:*u—COND—needs special
education support
NEG COND«—child has personal resources
to reach present level—~COND«1.5.0
COND-—parents have fear of child’s future
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9.1.0--
COND—poor coordination
COND—poor self-image:*u—CAU«difficulties at
school¢—=COND«TOPIC 3.1.0, TOPIC 4.1.0
COND—-immature drawing
COND—control on smile
(in figure drawing)«—CAU«ngidity
COND—developmental problemse~CAU«CD:*y
COND—shows remnants of CD:*y

13



LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: NA

4.12.0-1<=CAU«outside pressures:*y

2.6.1--
CAU«5.10.0-5.10.2
CAU¢pressure to excel:*y«COND«3.5.3
CAU«inadequate bonding--
COND«3.6.0-1
CAU&5.50-2,
NEG CAU«3.2.0-3.3.1

6.10.0-6.11.3--
CAU«emotional problems:*x
CAUepressure to perform:*y

7.12.0-7.17.0--
COND—no significant weaknesses
COND—some weaknesses«~NEG COND«—not different trom
general population
especially in
visual-motor skills

7.16,0»COND—above mean
7.20.0-COND—no problems with reading, no problems with spelling

7.25.0—>COND—above average

7.26.0—5>COND-—high



ILINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: NE

3.3.0-35COND=-pressure on eldest child to perform:*x

2.2.0, 3.4.0-15COND-—child is LD--
COND—check actions taken,
interview child
regarding pressures:*x,
interview child regarding
self-esteem—COND—family therapy if
problems exist

2.6.1--
COND—behaviour modification programme
COND-—pressure:*x from father
about behaviour—CAU-»child feels pressure:*x
from authority figures

TOPIC 3.1.0->COND—family interview regarding
any family conflicts

7.16.0—»COND—high score--
COND-»good quick writing—COND—6.5.0
COND-—good hand/eye coordination
CAU«pressure to perform:*x
CAUechild is good at short tasks

TOPIC 4.1.0—-COND—observation in classroom setting

[
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TOPIC 3.1.05COND—check sight. check hearing:*z

5.10.0-1-COND—child takes medication--
COND—check medication
CAU—concentration problem—aCOND—better medical treatment
COND—steacher to be made aware of allergies
COND shearing
problems:*z—CAU—balance
problems—»CAU—gross-motor
coordination
is not goode—COND«-3.9.0-1

TOPIC 5.1.00—»CAU—structural damage during delivery--
CAU—effect on breathing
CAU=—inner ear problems:*z--
CAU-—effect on hearing
COND«3.9.0-1,
COND—neurological testing
COND—check physical problems betore
concluding that problems are
psychological or behavioural

9.1.0--
COND-unhappiness
COND=-good detail, good proportion
COND-no unusual features



LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: NG

2.8.0-35COND—parents should be strict

3.17.0, 3.20.9,
3.20.13-14, 4.3.0-2, 6.18.0-6>COND—easily distracted:*y

TOPIC 3.1.0--
CAU«distractibility:*y,--
attention deficit--
COND«4.5.0, 4.3.1, 3.20.9,

COND—check influence of events at home
COND-—check influence of parental discipline
COND-—check influence of events
at home during Gr. 4 crisis--
COND—check influence of parental
discipline during Gr. 4 crisis--
COND«4.10.0-2

4.5.0, 7.28.2, 7.32.0--
OR CAUe&work missed in Gr. 4COND«4.10.0-1
OR CAU«impulsivity:*x, distractibility:*y

1
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LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: NI

4.3.0-25CAU—distraction

TOPIC 6.1.0—-COND—does alright in one-to one situation
7.4.0-7.18.0>COND—-normal range

7.5.0>COND abstracting is OK—NEG COND—3.20.12

7.6.0, 7.9.0--
COND-»good scores—»NEG COND—6.18.0-6
COND—can concentrate:*x—NEG COND—4.3.0-2

7.12.0-COND—observations in the environment are OK

7.13.0-COND-»interpretations in social situations are OK

7.140—>COND—better at going from whole to parts than vice-versa

7.16.0--
COND-»good hand-eye coordination
COND=—can stick at a task:*x



7.20.0, 7.26.0--
COND—appropriate level
COND—supporis WISC-R scores«~COND«7.4.0-7.9.0, 7.11.0-7.16.0
COND-—ability to concentrate: *x

7.24.0-25COND—verbal skills are OK

7.6.0-COND~—? inconsistent scorese—COND«~7.28.2, 7.32.0--
COND-—scheck tests against school curriculum

1.4.0, 8.1.05COND—typical composition for age

9.1.0--
COND—appropriaw: developmentally
COND-—»shows concentration:*x, and attention
COND—no psychopathology



LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: EA

2.6.15CAU—behaviour problems in Grade 7

2.7.0-8--
COND—»parents are wise
COND—parents are thinking ahead
COND—highschool will be another readjustment

3.15.0-3.18.4=CAU—suaess at home--
CAU—parents are tense,
parents are not
positive--
COND&3.13.0-3.14.2
COND—programme for family
to be more positive

3.18.0-3.19.05COND—does not get along with
family—>COND—talk to family about handiing
behaviour

4.10.0-1e-CAU«behaviour crises

3.16.0-1,6.13.0-3-COND-»needs to deal with temper

2.6.1, 3.14.0-2,-COND—LD--
COND-IQ high,
COND—-LD-type WISC-R profile,
CONDeallergies
NEG COND¢actual WISC-R
profilee~COND«7.1.0-7.18.0

ARLY,
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3.20.9,
6.19.0)-3-COND—=ADDNEG COND«actual WISC-R
profile—COND&«7.1.0-7.18.0

4.2.0-2—COND—bilingual programme is too difficult

7.1.0-7.18.0COND—school work is fine--
COND—build on strengths
COND-—weaknesses
not so bad—»COND—show where
weaknesses are

7.1.0-7.18.0,
7.26.05COND—school success:*y—COND—emotional difficulties: *x

6.9.2-6.10.0-CAU«*xNEG CAU &school success:*y
x = tension, unhappiness

ENTIRE FILESCOND—plan of action for family



LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: EE
2.7.0-7.
2.8.0-39COND—diverts attention

from real problems—COND-slook at what is really
troubling child

3.19.0COND—(subject agrees that} case is a worry

4.2.0-2,
4.10.0-2—CAU lack of commitment:*y—CONDe&4.4.0-1

5.10.25COND —auditory deficit:*2—CAU—-3.20.6, 3.209, 4.3.1

4.5.0--
COND—<can't understand math--
COND«7.28.2, 7.32.0

NEG COND+mental computation OK«—~COND«7.6.0)

7.20.0, 7.22.0--
NEG COND—-LD--
COND&«2.2.0
NEG COND+«common not to be
able to de fractions<—COND 1.5.0, 7.31.0-3
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7.4.0-7.18.0--
COND—-WISC-R scores all average
COND—-no WISC-R VIQ/PIQ
differencee—CAU«visual motor memory has
raised PIQ scoree~COND«7.16.0,
COND—preference for whole to part approach

7.4.0-COND=-slow score—»COND—not significantly low--
OR CAU«long term memory problem
OR CAU<—cannot retain details

7.10.0, 7.20.0, 7.26.0-»COND—very good verbal skills

3.20.4-3.20.7—=COND—inconsistent
results:*w«—COND«7.4.0-7.18.0

ENTIRE FILE—-COND—inconsistent results:*w--
COND—explore auditory
deficit:*ze-CAU&5.10.2
COND—explore visual-perceptual skills

3.6.0-2,
3.10.0,
3.14.0-2—COND ADD--
COND&5.10.0-1
NEG COND+7.16.0
NEG COND«ENTIRE FILE-SCOND-lack of
commitment:*y«-CAU«something
other than ADD

ENTIRE FILECOND—look for emotional side--
COND«behaviour is the real problem
COND—speak to parents



LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: EI

TOPIC 3.1.0»COND—par=nts may be
expecting too
much of child=>COND-talk to parents regarding
their expectations

TOPIC 4.1.0--
_OND—stalk to child and teachers regarding
school issues
COND—»probiems are emotional »COND—-sprojective testing

TOPIC 5.1.00--
COND—sstressful infancy
COND—needed constant supervisione—COND«3.20.16
COND—parents chose a too stressful
educational programme:*x--
COND—sparents kept child in a
too stressful programme
COND«4.2.0-2
COND—assessment of functioning
in French

4.2.0-25COND—*x-- x = taught in french
CAU-4.3.0-2
CAU-4.5.0

4.10.0-4.12.1¢«~CAU has need for attention--
COND5.1.0-5.10.2—CAU—-lack of cheerfulness
CAU—«¢—parents’ actions are part of the cycle



7.4.0—-COND-»low average--
CAU«—taught in French. tested in EnglisheCOND«4.2.0
CAU«3.14.15COND-snot absorbed:*w--
CONDenot tuned to
environment«—COND«7.5.0. 7.12.0.
7.15.0
NEG COND«7.20.0-7.25.0

4.2.0-2, 4.3.0-4.12.1 5CAU—stress: *z--
CAU—-2.2.0-2.26
CAU-4.10.0-4.11.1 CAU«—could barely
manage Gr.4«COND«Gr.3 was a

bad year
CAUeaverage ability only«—COND«7.4.0-7.18.0
COND—sbilingual programme is

inappropriate:*x«-COND+«3.20.6-14

COND+«TOPIC 5.1.00, TOPIC 6.1.0
COND—explore stress

7.16.0--
COND—quick in nonsense learning
COND-good hand-eye coordination
COND-—sproblems are emotionale~NEG COND«LD:*y
NEG COND—stress:*z
COND—high scoree~CAU«?{unknown reason)--
COND-visual-motor testing
COND-—look at notebooks
CAU «visual-motor
skills are OK&~COND«7.19.0-
7.24.2—-COND—valid
Coding score
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TOPIC 7.1.0--
COND-snot so disorganised--
NEG COND—4.7.0-2, 3.14.0-2
NEG CONDeis disorganisede—COND«7.15.0, 7.12.0,
COND—-has learned
COND—is absorbed:*w
COND=is committed to school work—=NEG COND-»4.4.0-1

6.5.0-2. 7.19.0,
7.26.0, 8.1.0--
NEG COND«3.20.5-7--COND—average (only) skills
in all areas—CAU-—-will struggle
COND~—can read English, can write English, can spell



LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: NK

220, 3.40-1--
COND—child is not an isolated case in the family
COND—obtain detailed case history of parents

4.10.0-4.12.1 5 COND->further investigatons needed

5.1.0-5.9.3>COND—difficult start in life

5.5.0-2--
CAU—3.6.0-2
CAU—need for attention:*x--
COND«-3,16.0-3.20.5
COND«4.7.0-4.9.0,
COND-semotional blockages

5.9.0-5.10.2—>COND-—-makes most of illnesses to get attention:*x

TOPIC 5.1.00--
CAU—physical problems
CAU-LD

TOPIC 3.1.0--
COND—family therapy to deal
with emotional
problems¢—~COND«individual therapy would
increase need for attention:*x
COND-—look at how behaviour has been maintained
COND—family’s expectations are too high

246



6.9.2-6.10.0=CAU«-child is depressed

6.18.0-3--
COND-—needs exercises to improve concentration
COND—needs encouragement to stick to tasks

3.20.7,
6.18.5-6.19.35COND—needs exercises to improve
problem-selving skills

7.4.0-7.18.0~COND—normal scores

7.16.0~COND—excellent score—»COND—good visual discrimination

7.20.0»COND->reading ability is normal

1.4.0, 7.26.0»COND—good for age

4.5.0, 7.28.2, 7.32.0~CAU+«poor concentrationc—COND«4.3.1

TOPIC 5.1.00, TOPIC 7.1.0--
COND—child is functioning at a good level considering history
COND—at age level academicallye CAU«improvement

8.1.0--
COND-lack of punctuation
COND-—immature in style (emotional)

ENTIRE FILE—»COND—child needs to develop more
self-confidence
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LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: EK

3.1.0-3.20.175COND—ADD:*x—COND—may have tried Ritalin

6.1.0-COND—=ADD:*x—CAU—6.8.1, 6.18.4-6

3.10.0, 3.18.0-4--
COND->family interview
CAU«letting out frustration

3.1.0COND—contribution (to problems) from home

TOPIC 2.1.0, TOPIC 3.1.0~CAU«? unclear

5.1.00»COND-—sconcern (on subject’s part)

2.40, 4.9.0--
COND-—+help was given (type of heip not known)
COND->needs a tutor

7.11.0-7.15.0,
7.16.0-»COND—below averagee~NEG COND 7.17.0

7.19.0-7.26.0—-COND good

2.4.0,4.5.0, 1.5.0,
7.25.0-7.26.0-CO! * seen leamning
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3.7.0-3.8.1, TOPIC 7.1.0--
COND—sreasonable recovery in development
COND—reasonable recovery in development.
except for speech—COND—obtain more
infremation

8.1.0—=COND—good composition--
NEG COND«¢—not much unity in composition
CONDe¢good for age«—COND«1.5.0
COND«written language is alrightCOND«TOPIC 7.1.0

1.4.0, 9.1.05COND—primitive drawing for age



LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: ND

1.4.0, 1.5.05COND—sfailed a grade

3.9.0-15COND—-motor coordination problemse«NEG COND«7.16.0

3.20.9, 4.3.0- 25 COND—general agreement about
attention span weakness«—CAU«22.0

TOPIC 3.1.0--

COND—child has many problems

NEG COND-—splacement in regular class
(subject expected placement in a
special education class)

NEG COND—»>parents are supportive
(subject puesses that this is the case,
despite their report)

4.9.0-5COND-=teachers provide support

3.5.0-3.5.15COND—child’s problem: stem
from birth of siblings—CAU—4.12,0-4,12.1

4.12.0 -4.12.1&«CAU«emotional problems stemming from home

TOPIC 5.1.00~COND«a sickly child

6.8.4-6»COND—impatiente—CAU«? (unknown cause)



6.8.0-6.8. 1 5 COND—impulsive

7.3.0-7.17.0--
COND-—average
COND—not informative

7.24.1-2--
COND—speiling is good
COND—handwriting is good

7.26.0—-COND=did well

7.28.0-7.32.0--
COND—below average
COND—sprimary problem is fractions

COND->math is a definite weaknesse—CONDe&J3.5.0)--

COND—help with math

8.1.0--
COND—reasonable
COND—immature
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APPENDIX H

ANALYTIC PROCEDURES APPLIED TO PART OF ONE SUBJECT'S
PROTOCOL: SUBJECT EK

Segmentation of Protocol Text

W W W
(W] Pt —

4.1

IO
Bwh—

7.2
7.3
14
1.5
7.6

Reads Topic 3. Parents’ report.

The first thing that comes to mind is A.D.D., attention deficit disorder

but I can't really imagine he would get to the age of twelve without having had
that diagnosed earlier

and perhaps th-, he's tried a course of Ritalin.

Reads Topic 4. School's comments. To ... he is not committed to his school
work.

Who would be if it had been that rough on you for six years.
Continues to read Topic. 4.

Reads Topic 5. Birth and medical history.
Reads Topic 6. Psychologist's observations.

This also makes me think of A.D.D.

The impulsivity again makes me think of A.D.D. Um.
His inability to listen to a question to the end

and his-, his uh, quick-, speed to give up on a task.

Reads Topic 7. WISC-R.

I'm sorry that whoever the tester was didn't include Mazes.
[ find that quite helpful in-, in gauging impulsivity, a

kid's ability to plan out a task before he rushes at it.

(I'm very puzzled by the-,) there's tremendous strength in
Coding when everything else is average or below average.
Uh. Obvicusly without the Coding his-, his Performance 1Q
wouldn't even reach the av- average range.

And yet, most kids who are impulsive, i-, in my experience,
don't get anywhere with Coding.

The whole business of looking up and looking down and
trying to remember the symbols um, I find many children
can't do-, do well on that at all, and particularly

impulsive ones
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Continues to read Topic. 7. PIAT & Durrell.

7.7 I'msurprised that with this history of constant difficulty
at school seems to be able to do so well on-, on a Durrell
and on a P1AT.

7.8 There's really nothing inappropriate in those scores.

Continues to read Topic. 7. WRAT.

Coding (see coding sheets included in this Appendix)

Case-file Propositions to which Subject EK Referred

Propaosition no.
3.1.0-3.20.17

TOPIC 6.1.0

6.8.1
6.184-6
6.180-3

6.19.0-3

Case-file text.

The family is intact. Their financial situation is stable and good.
There is a family history of learning difficulties. Edgar is the
eldest of three boys. He was an active baby who did not like
being touched. Crawling, walking, and tatking all occurred at
normal times. There were no problems with toilet training. At
nursery school he was observed as being poorly coordinated and
he did not mix well with other children. He now tries hard with
friends and is well liked at school. He is a demanding child. He
is scattered, impulsive, and immature. He engages in repetitive
behaviours. He has a quick temper and is easily frustrated.

PSYCHOLOGIST'S OBSERVATIONS. (Subject refers to the
entire contents of this paragraph, which are set out in Appendix
A).

He speaks ... sometimes impulsively.

... he was too impatient to think a response through.

... there were several occasions when he would not listen through
to the end of a question.

When a problem has t00 many variables he gave up.



7.11.0- 7150 WISC-R SCORES
VERBAL TESTS
Information 8
Similarities 9
Arithmetic 10
Comprehension 10
Digit Span (10)
Verbal IQ 98
PERFORMANCE TESTS

Picture Completion g
Picture Arrangement 8
Block Design 9
Object Assembly 8
7.16.0 Coding 15
7.17.0 Performance 1Q 96
7.19.0-7.26.0 PEABODY INDIVIDUAL ACHIEVEMENT TEST (PIAT).

Reading and spelling ability are at his grade level. He read
accurately and fluently. His intonation was appropriate.
Questions about the paragraphs that he had read were answered
accurately. His spelling to dictation was accurate (at the high
Grade 6 level) and neatly written in cursive writing. PIAT
SCORE, GENERAL INFORMATION SUBTEST - Grade 6.3.

DURREL At YSIS OF READING DIFFICULTY.
ORAL REAL . ., SUBTEST SCORE - GRADE 6, HIGH.

Linearised Representation of Information from Case-File Text used by
Subject EK

The information from the case-file used by this subject, represented in linear form, is
contained in Appendix F and is not reproduced again here. In Appendix F the
superscript numbers refer to proposition numbers. Thus, the case-file information
referred to in the subject’s protocol could be matched against the representation of the
complete case-file.
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Extract from Linearised Representation of Hypothesis Generation: Subject EK

3.1.0-3.20.17-5COND—ADD:*x—»COND—may have tried Ritalin

6.1.0-»COND—ADD*x—-CAU—6.8.1, 6.18.4-6

3.10.0, 3.18.0-4 -
COND-»family interview
CAU«letting out frustration

7.11.0-7.15.0, 7.16.0—»COND—below average«~NEG COND«7.17.0

7.19.0-7.26.0 -
COND-»good, (surprising with
history of difficuity)
COND—has been learning

NOTE: Only part of this subject’s protocol was used in this example. (Appendix G
contains the complete representation for Subject EK.) However, it is representative of
the entire protocol in that few inferences about the student were combined into
complex theories. There was only one instance of a cross-referenced inference in the
representation of the protocol, that concemning attention deficit disorder (ADD) which
is included in the above extract. The remainder of the representation was list-like.
Hence, this protocol was judged to be poorly integrated,
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CODING CATEGORIES
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PAGE NO: L
SUBJECT CODE. A

CODING CATEGORIES (Cont.)

PROP.NO. EDUCATIONAL EMOTIONAL PHYSIOLOGICAL  CONTEXTUAL PHE SCRIPTIVE
+Ve -va +vVe ‘va +vo Vo +¥a -¥8 PHYSICAL EDUCATIONAL EMOTIONAL
1.0 -3, 2048 134,3.3
revil k.. 0 Gl
t. 9.1,
i, 6.2
€.14.0 -3 €3
644.0-3 G by
1 ? -
?-M-Q._ ZIE0 Zoge
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APPENDIX I

SUMMARY STATISTICS



Summary statistics for inference categories.

The following results are for:
Group = 1 (Expert)

Inference category

Negative Positive Rejected Prescnptive
N of cases 12 12 12 12
Minimum 6 2 0 2
Maximum 30 30 12 12
Range 24 28 12 10
Mean 17.750 13.917 2.833 6.750
Variance 57.295 80.629 14.879 1.659
Standard dev. 7.569 8.979 3.857 3.415
The following rasults are for:
Group = 2 (Novice)
interence category
Negative Positive Rejected Prescriptive
Nof cases 12 12 12 12
Minimum 5 6 0 1
Maximum 38 19 8 10
Range 33 13 8 g
Mean 14.667 11.750 1.917 4917
Variance 82.970 15.477 5720 8.083
Standard dev. 9,108 3.934 2.392 2.843
Sum of squares and cross products matrix
Group Negative Positive Rejected Prescriptive
Group 6.000
Negative -13.000 1599.985
Positive -18.500 758.833 1085.333
Rejected - 5500 314,125 345.500 231.625
Prescrip. -11.000 226.833 135.333 82.500 237.333



The lollowing results are for:
Group = 1 (Expent)

Inference category

Educational Emotional Physiological Contextual
Not cases 12 12 12 12
Minimum 5 1 0 0
Maximum 29 16 8 6
Range 24 15 8 6
Mean 14167 8.250 3.333 3.167
Variance 56.515 28.386 8.424 5.061
Standard dev. 7.518 5.3z8 2.902 2.250
The following results are for:
Group = 2 {Nowvice)
inference category

Educational Emotional Physiclogical Contextual
Nof cases 12 12 12 12
Minimum 6 3 0 0
Maximum 20 14 13 6
Range 14 1 13 6
Mean 11.333 6.250 4.083 3.000
Vanance 21515 10.932 13.720 4,364
Standard dev. 4638 3.306 3.704 2.089

Sum of squares and cross products matrix

Group
Group 6.000
Education -17.000
Emotional -12.000
Physiolog. 4.500
Contextual -1.000

906.500
330.500 465.500
111.250 54.750 248.958

140.500 50.500 28.583

Educationz.  Emotional Physiciogical  Contextual

103.833



Tha following results are for:
Group = 1 (Expen)
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tnference category
Negative
Educational Emotional Physiclogical Contextual
Nof cases 2 12 12 12
Minimum 1 1 0 0
Maximum 1 13 5 6
Range 10 12 5 6
Mean 5.167 6.000 2.500 2.417
Variance 7.061 15.818 4.636 4.629
Standard dev. 2.657 3977 2.153 2151
The feliowing resulis are for:
Croor a 2 [Novice)
Inference category
Negative
Educational Emotional Physickgical Contextual
Nof cases 12 12 2 12
Minimum 1 1 0 0
Maximum 9 10 12 6
Range 8 9 12 6
Mean 3.7%0 4.000 3.167 2.417
Varnance 8.023 8.000 12,515 4.265
Standard dev. 2.832 2.828 3.538 2.065

Sum of squares and cross products matrix

Group
Group 6.000
Educ.neg. - 8.500
Emot.neq. -12.000
Phys.neg. 4.000
Cont.neg. 0.000

Educ.neq. Emot.neg. Phys.neg. Cont.neg.

177.958

142.000 286.000
44.83 30.000 191,333
43.417 11,000 18.667

97.833



The foliowing results are for;
Group = 1 {Expert)

S
h
[ 9]

Inference category
Positive
Educational Emotional Physiological Contextual
Nof cases 2 12 12 12
Minimum 2 0 0 0
Maximum 21 6 3 4
Range 19 6 3 4
Mean 9.000 2.250 0.833 0.750
Varniance 38.182 5.295 0.879 1.477
Standard dev. 6.179 2.301 0.937 1.215
The following results are for:
Group = 2 {Novice)
inference category
Positive
Educational Emotional Physiological Contextual
Not cases 12 12 12 12
Minimum 4 0 0 0
Maximum 12 4 2 2
Range 8 4 2 2
Mean 7.583 2.250 0.917 0.583
Variance 7.720 2.386 0.629 0.629
Standard dev. 2.778 1.545 0.793 0.793
Sum of squares and ;055 products matrix
Group Educ.£0s. Emot.pos. Phys.pos. Cont.pos.
Group 6.000
Educ.pos. -8.500 516.958
Timot.pos. 0.000 54.250 84.500
Fhys.pos. 0.500 24 875 10.750 16.625
Con.pos. -1.000 3.333 3.000 7.000 23.333



The lollowing results are for:
Group = 1 (Expen)
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Interence category

Prescrptive
Educaticnal Emotional Physical
N of cases 12 12 2
Minimum 0 1 0
Maximum 5 8 2
Range 5 7 2
Mean 2.500 3.500 0.750
Variance 3.182 4.636 0.568
Standard dev. 1.784 2.153 0.754
The following results are for:
Group = 2 (Novice)
Inferance category
Prescriptive

Educational Emotional Physical
Nof cases 12 12 12
Minimum 0 0 0
Maximum 4 6 1
Range 4 6 1
Mean 2.250 2.417 0.250
Variance 2.023 2.992 ¢.205
Standard dev. 1.422 1.730 0.452
Sum of squares and ¢ross products matrix

Group Educational Emotional Physical

Group 6.000
Educational -1.500 57.625
Emotionai -6.500 37.375 90.958
Physical -3.000 3500 1.500 10.000



Summary statistics for Counselor Orlentation Scale scores.

The following results are for:
Group = 1 (Expert}

Counselor Qrigntation Scale SCOres
B E F TF cC G RE
Nol cases 8 6 8 10 11 9 9
Minimum 9 13 12 11 13 9 9
Maximurm 15 16 17 16 18 19 16
Range 6 3 5 5 5 5 5
Mean 11.500 14.500 14.250 12.900 15.636 16000 13.111
Variance 4,571 1.100 3.357 2.767 2.455 2.250 2.861
Standard dev. 2.138 1.049 1.832 1.663 1567 1.500 1.691
The following rasults are for:
Group = 2 {Novice)
Counselor Orienation Scale scores
B E F TF cC G RE
Nof cases 12 1 1" 11 12 10 12
Minimum 9 12 10 1 13 12 g
Maximum 14 17 15 17 20 18 18
Range 5 5 5 6 7 6 5
Mean 11.417 14.091 13.545 13.455 16333 15200 13.833
Variance 2.629 2.491 2.473 2.073 4,242 3.298 7.606
Standard dev.  1.621 1.578 1572 1.440 2.060 1814 2.758

B = Behavioural, E = Existential, F = Freudian,
TF = Trait Factor, CC = Client-Centred, G = Gestalt,

RE = Rational-Emotive



The tollowing results are for 13 complete cases:
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Counselor

Orientation

Scale scores
B E F TF cC G RE
N ot cases 13 13 13 13 i3 13 13
Minimum 9 12 12 11 13 12 11
Maximum 14 17 17 14 18 17 18
Range 5 5 5 3 5 5 7
Mean 1.154 14.308 14.154 12.923 15.923 15.154 13.385
Varance 2.641 2.064 2.308 1.410 3.744 2.141 4.256
Standard dev. 1.525 1.437 1519 1.188 1.8935 1.463 2.063
B = Behavioural, E = Sxistential, ¥ = Freudian,
TF = Trait Factor, CC = Client-Centred, G = Geslalt,
RE = Rational-Emotive
Sum of squares and cross products matrix
B E F TF cC G RE Group
B 31.692
E 4385 24.769
F 5.692 -4.615 27.692
TF 6.154 9.308 0.154 16.923
cC 1.154 27.308 3.154 17.923 44,923
G 6.692 9.385 2.692 11.154 22.154 25.692
RE 24.231 17.462 -1.768 1.385 16.385 8.231 51077
Gr. -1.2%1 0.538 -2.23 1.615 0.615 -1.231 0.923 3.077
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Summary statistics for causal links.

The lollowing results are for:
Group = 1 (Expert)

Causal links

Total Forward Backward
Nol cases 12 12 12
Minimum 3 0 1
Maximum 26 7 19
Range 23 7 18
Mean 10.083 4,083 6.000
Variance 44,265 6.447 24.509
Standard dev. 6.653 2539 49N
The foliowing resulls are for:
Group = 2 (Novica)

Causal links

Total Forwand Backward
Nof cases 12 12 12
Minimum 4 0 2
Maximum 36 14 27
Range 32 14 25
Meoan 11.667 4.500 7.167
Variance 109.697 17.364 56.333

Standar! dev. 10.474 4.167 7.506
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Summary statistics for raferences to case-file.

The following results are for:
Group = 1 (Expert)

Numbers of relerences lo case-file topics

Topic 1 Topic 2 Topic 3 Topic 4 Topic &
N of cases 12 12 12 12 12
Minimum 0 1 2 1 ]
Maximum 10 29 33 9
Range 7 9 27 32 9
Mean 2.917 4917 15.667 11.500 4.333
Varianca 4.265 8.083 84.424 86.636 10.788
Standard dev, 2.065 2.843 9.188 9,308 3.284

Topic 6 Topic 7 Topic 8 Topic 9

N of cases 12 12 12 12
Minimum 1 3 0
Maximum 14 74 8 9
Range 13 Fal 8 8
Mean 8.000 21.167 3.333 3817
Variance 20.000 375.788 7.333 6.083

Standard dev. 4472 19.385 2.708 2.466




The foliowing results are for:
Group = 2 {Novice)

Numbers of references to case-file lopics

Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
Nol cases 12 12 12 12 12
Minimum 0 0 1 2 1
Maximum 5 6 30 15 13
Range 5 6 29 13 12
Mean 1.667 2.750 12417 8.000 4333
Variance 3.152 4,023 76.811 13.815 19.697
Standard dev. 1.775 2.006 B.764 3.717 4.438
Topic 6 Topic 7 Topic 8 Topic 9
N of cases 12 12 12 12
Minimum 1 5 1 0
Maximum 22 3 6 6
Range 21 26 5 ]
Mean 7.417 13.833 2.167 1.817
Variance 37.356 58.879 2.333 2.447
Standam dav, 6.112 7.673 1.528 1.564
Sum of squares and cross products matrix
Group Topic 1 Topic 2 Topic 3 Topic 4
Group
Topic 1 6.000
Topic 2 -7.500 90.958
Topic 3 -13.000 66,167 161.333
Topic 4 -19.500 151.708 418.167 1836.558
Topic § -21.000 111,750 154.000 796.250 1178.500
Topic 6 0.000 29.667 93.333 351.667 247.000
Topic 7 -3.500 68.042 130.833 861.29: 512.250
Topic 8 -7.000 29,750 32.000 199.250 205.500
Topic 9 -12.000 54.583 82.667 176.083 68.500
Topic 5 Topic 6 Topic 7 Topic 8 Topic 9
Topic 5 335.333
Topic 6 162.333 632.958
Topic 7 435.000 1012.500 5104.000
Topic 8 98.000 134.250 456.000 114.500
Tooic 9 88.667 45.417 287.000 41.500 117.833
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The following resulis are for:
Group = 1 (Expert)

References to case-lile topics: percentage of total references

Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
Nof cases 12 12 12 12 12
Minimum 0.000 2.900 6.000 3.000 0.000
Maximum 9.000 13.000 31.000 32.400 33.000
Range 9.000 10.100 25.000 29.400 33.000
Mean 4.475 7.017 21.033 14.575 8.108
Variance 9.835 11.536 43.708 60.622 77759
Standard dev. 3.136 3.396 6.611 7.786 8.875

Topic 6 Topic 7 Topic 8 Teoic 9

Nof cases 12 12 12 12
Minimum 3.000 9.000 0.000 2.000
Maximum 19.000 43.000 21.000 21.000
Range 16.000 34.000 21.000 19,000
Mean 11.258 24.817 5.083 6.225
Variance 24.248 76.374 31.174 27.949

Standard dev, 4,924 8.739 5.583 5.287




The foliowing resulis are for:

Group = 2 (Novice)

Referencas to case-lile topics: parcentage of tolal references

N of cases
Minirnum
Maximum
Range
Mean
Vanance

Standard dev.

Nof cases
Minimum
Maximum
Range
Mean
Variance

Standard dev.

Topic 1

12
0
10.000
10.000
3.150
12.154
3.486

Topic 6

12
2.800
22.000
19.200
12.608
35.703
5.975

Topic 2

12
0
13.900
13.900
5.225
15577
3.947

Topic 7

12
13.800
52.000
78.100
26.150
120.214
10.964

Topic3

12
2
33.300
31.300
22.200
70.220
8.380

Topic 8

12
2.000
6.000
4.000
3.883
1.597
1.264

Topic 4

12
4
23.000
19.000
15.683
30.054
5.482

Topic 9

12
0.000
7.000
7.000
3.583
5.031
2.243

Topic 5

12
2
21.000
19.000
7.775
48.437
6.960




