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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"'lains. In the mode!s of reasoning derived from these

studies, expenise was associated with extensive use of causal reasoning and with a high

level of integration berween a selectively narTOW body of information and the proposed

solutions. il was hypothesised that the reasoning processes used by experienced

psychoeducational assessors would show similar propenies. In addition, it was

hypothesised that experienced and trainee assessors couId be differentiated 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 information. The influences of the referral

information and subjeclS' preconceived notions of educational exceptionality on assessment

were aIso considered.

Two groups of 12 subjects each panicipated in the slUdy; experienced school

psychologists (designated the expens), and trainees in psychoeducational assessment

(designated the novices). Think-aioud prOlocols were obtained from the subjeclS as they

interpreted the case-file. A scaie for assessing relative preferences for theoreticai orientations

in psychology was administered to ail subjects. Transcriptions of the think-aloud protocols

were segtnented and coded according to predetennined inference categories. The case-file

text and subjects' coded protocols were used to set out formally representations of subjects'

reasoning.
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The expens and the novices \Vere compared for adhaence lU IheoretiL'al orienl'Ilion. Ihe

numbers and types of inferences generaled, and the reasoning stralegÎcs employed. No

differences were found bet\Veen the IWO groups for the variable, analysed. 110wcver. for

sorne of the expens. but nol for the novices. well-imegrated reasoning was associated wilh

adherence to initial theories aboullhe case. Consislendes across bOlh groups of subjects in

the types of inferences made and the use of case-lïle infomlalion are suggestive of a ,·ase·

specific approach to assessmem. Assessors appear to emphasise a studem's academic

strengths and. at the sume time. to attend to affective problems. Relatively little attention is

paid to physiological factors. The variabilily in the data collected indicates Ihat there are few

criteria against which to gauge expenise in psychoeducational assessment. 'Ibere was no

indication that assessors testtheir diagnostic theories systematically. lt is suggestcd tha:. in

this domain. reasoning strategies of review and revision are desirable and that

representational models of expenise should retlect these strategies.

üi



Rrsumé

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 été adaptée à partir d'élUdes menées dans d'autres domaines en matière de

résolution de problèmes. Dans les modèles de raisonnement dérivés de ces études, on

associe l'expertise à un usage extensif du raisonnement de causalité et à un degré élevé

d'inté{ rar on mtre un corpus d'infonnations délibérément restreint et les solutions

proposées. On a posé en hypothèse que le processus de raisonnement suivi par les

inspecteurs chevronnés en matière de psycho-pédagogie indique des propriétés appr.rentées.

On a en outre posé en hypothèse que les inspecteurs expérimentés se différencient des

inspecteurs stagiaires: a) par le degré d'affinité dont ils font preuve pour une .:rientation

théorique en psychologie, (le degré d'affmité 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 l'élUde de cas. Il a été

également tenu compte des influences des infonnations de référence et des notions

préconçues des sujets en matière de cas d'exception touchant l'inspection pédagogique.

Deux groupes se composant chacun de 12 sujets ont pris part à l'étude; des inspecteurs

expérimentés en psychologie scolaire (appelés experts), et des stagiaires ln inspection

psycho-pédagogique (appelés novices). Des protocoles de réflexion verbalisée ont été

obtenus des sujets pendant qu'ils interprétaient le dossier de cas. na été appliqu' à tous les

sujets un barème permettant d'évaluer leurs préférences relatives en faveur des orientations

théoriques de psychologie. Les transcriptions de la réflexion verbalisée ont été 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 été employés pour établir des

représentations formelles de leur raisonnement.

Il a été fait une comparaison entre les expens et les novices, quant à leur applkation

fidèle de l'orientation théorique. au nombre et au .ype d'inférences tirées. et aux stmtégies ùc

raisonnement employées. Pour les variables analysées. il n'a été trouvé aucune différence

entre les deux groupes. Cependant, chez cenains des expens, 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 à propos des types

d'inférences tirées et de l'utilisation des renseigmements contenus ùans le dossier de cas

semblent indiquer une méthode d'évaluation spécifique au cas. Il parait que les inspecteurs

mettent en valeur les habiletés les plus fones dans les domaines intellectuels et, en même

temps, qu'ils soient attentifs aux problèmes d'émotivité. En comparJison, ils sont peu

attentifs aux éléments physiologiques. Le caractère variable des données relevées indiqu~

qu'il existe peu de critères permettant de mesurer le degré d'expenise en matière d'évaluation

psycho-pédagogique. Il n'y avait aucune indici.lÎon que les inspecteurs fassent des épreuves

systematiques des leurs théories diagnostiques. Il est dès lors suggéré que, dans ce

domaine. des stratégies de raisonnement qui component de la révision et de la remise en

question sont souhaitables et que les modèles de représentation de l'expertise devmient faire

état de ces stratégies.

v
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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 attitude:; to

educational exceptionality and the accumulating results of research on variOLJS aspects

of assessment, as weil 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 :;chool systems in developed counmes and in schools catering ID wealthier

segments of society in less dcveloped counmes, the recognition of educational

exceptionality has led ID the provision of special education facilities. Legislation has

been enacted in many counmes ID ensure that schoolchildren have access to special

education according ID individual needs. Since the carly years of the twentieth century

therc have becn grcat changes in the concept of special education. Educational

exceptionality is nOI viewed, as il was, for exarnple, in the early years of the lWentieth

century, as a category inlo which schoolchildren who cannol keep pace with the rest of

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

This rcsearch was supported, in part, by a granl from McGill University's Humanilies
and Social Science Research Orants SUbcOtnnùltee.
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individual, and individualised leaming 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 progranunes. Educational exceptionality no longer implies

isolation from the student's age cohon except where necessary. Policies of placing

children in least restrictive environmenlS 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 individualtuition is increased only by as much as is required. il

is also considered preferable that the child be returned to an ordinary 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., Ministère de

l'Education du Québec, 1976). At the moment, the popular view is against the "special

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

The Funclions of Psychoeducatlonal 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 ofpsychoeducational assessmenl, as it is carrïed out today,

is te ascertain students' strengths and weaknesses so that an appropriate individualised

educational progranune (lEP) cao he designed. Identification of the nature of learning

problems includes the classification of chiIdren 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.6S083). Similar definitions are used in Canada (e.g., Ministère de l'Education du

Québec, 1981). The shon·term goal of an lEP is to help children reach specific
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educational criteria. and the long-tenn goal of a programme, or series of programmes,

is to help children elttend their skills as far as possibl~ (Ponsmouth & Caswell, 1988).

The concems are not purely academic ones but also take into account socialisation and

emotional adjusbnent and the contribution of environmenta1 variables and physical

health to students' general functioning. The recommendations thal are made as pan of

assessrnents are, therefore, also directed towards significanl others with whom the

srudents internel, e.g., parents or guardians, le&chers, physicians, and social workers.

However, assessrnenl is focussed mainly on the problems of educalOrs and the children

they serve (Fagan, 1989).

The~~nt~

The asscssrnenl process is usually instigaled by schoolleachers who are of the

opinion thal a srudent is, in some way, "eltceptional". For eltample, a sludenl might he

secn as having difficulties with schoolwork and/or manifesting unusual hehaviours, or

a srudent might he referred bccause he or she is thoughl to he gifted in one or more

areas. In sorne cases, parents or guardians initiale assessmenl, either through

consultation with the child's school, or with a psychologisl or agency outside the

school's administration.

In general a full psychocducational "work-up" consists, among other things, of

gathering educational and clinical data. Infonnation gathered from a variety of sources

must he taken into consideration in order to provide as comprehensive a piclure of

srudents and their environments as possible. Depcnding on the nalure of the case, this

infonnation is provided by teaehers, parents, or guardians or other caretakers.

counsellors, mcdical doctors, social workers, and by the students themsclves.

Information is obtained from teaehers and caretakers by means of interviews with or

without the use of struetu:ed questioMaires. Information obtained directly from
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sludents is eliciled in lhe fonn of lesl results as weil as wough inlerviews. Olher

assessmenllOols include rating scales, personalily inventories, and various projective

insbllmenls. Observations of slUdents during lest-laking, in lhe classroorn, during

recreational activities, and in lheir interactions wilh olher individuals are furlher

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 assessrnent is wilhin

lhe purview of professional responsibilities.

The information lhat is galhered about a slUdent is lhen subject 10 interpretation.

When standardised tests or test batteries have becn administered, guidelines are

available for interpretation of lhis material, allhough severa! approaches to test

interpretation exisL For exarnple, one of lhe current approaches to test inlerpretation is

cognitive diagnosis. Cognitive diagnosis is concerned. not only wilh lhe product of

individuallearning processes, but also wilh lhe proeess itself. This approach involves

lhe slUdy of individuals' interactions wilh assigned tasks (Siegler & Richards, 1982).

Attempts are made to rnodellhe cognitive proeesses th.-ough which individuals carry

ouI a particular task. Differenl rnodels can be consbllcted in order to characlerise

differenl groups of individuals (Cooper & Regan. 1982). The analysis by Siegler

(1988) of lhe rnechanisma ofcognitive developmenl underlines lhe importance of

attending not only to suceesses or failures on set tasks, bUI also to individual

differences in !he strategies used in attempting lhe tasks. This type of diagnosis irnplies

a change in what assessors need to look al in test interpretation. Few guidelines exisl

for !he Interpretation of olher types of data. Jusl as lhe selection of information sources

is at !he discretion of assessors, so lhe interpretation of lhe cornpiltd data is carried out

according to professional judgemenL

1be reports lhat are written as a result of lhe assessment process convey to lhe

concerned parties lhe conclusions reached as to students' abilities in lhe 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 a1ways possible

to reach single, unequivocal solutions to the problems for which students have been

referred. Frequently, multiple causes and correlates are suggested, which, a1though

likely, are not ail necessarily true. Consequently, repons wriuen by experienced

assessors frequently contain multiple, often interrelated hypotheses, followed by more

than one recommendation for remedial rneasures.

The effectiveness of the programmes implemented as a result of assessments

cannot be fully evaluated except by longitudinal follow-up of studenlS' school carcers

and/or their genera! social, behavioural, and emotional adjusunent. Il is possible that a

programme is effective even when poslUlated causes and effeclS of the problems

discussed in a repon present only one of severa! possible problem conceptualisations.

The Proresslonals Responslble ror Psychoeducatlonal Assessment

Psychoeducational assessments are usually c3lTied out by psychologislS or

psychometrislS and frequently by counsellors. The precise distinctions betwecn the

roles of these professionals are no! a1ways clearly defined (Dumont, 1987). According

ID a demographic survey of school psychology in the U.S.A. carried out in 1984, most

practitioners hold the tiùe "school psychologistl ", although many have tiùes such as

"school psychological examiner", "school psychometrist", "educational examiner", or

"educational diagnostician" (Fagan, 1989). A term used in Australia is "guidance

officer" (Ritehie, 1986). U.S.A.legislation requires that evaluation be made by a

multidisciplinary team, including atlcast one teacher or other specialist with

knowledge in the ares of suspected disability (Public Law 94-142, 1977, cited in Salvia

1 The term "school psychologist" fllSt appeared in print in 1923 (Hun, 1923, cited
in Fagan, 1989).
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& Ysseldyke. 1985). Professionals who are employed by school boards work as a tearn

in "conferencing" a student. Although "conferencing" is especially necessary when

dealing with complc:x problems and/or arnbiguous asses~ment outcomes. school

psychologists retain the principal role of collecting and interpreting information.

School boards that have jurisdiction over small or sparsely populated distticts may

have only one psychologist in their employ.

The uaining to carry out psychoeducational assessments varies considerably

between institutes of higher education. Formai uaining courses exist at the university

level. usually as part of a postgraduate programme, but formai uaining in assessment is

not a1ways a requiremenL However. a 1984 survey showed that. in contrast to the

situation that existed IS ta 20 years previously. 7S per cent of school psychologists

working in the U.S.A. were uained in this particular field (Smith. 1984). Most

professionals have had a background in psychology and education. but the specifics of

their uaining 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 master's degree sufflCcs in most provinces (Dumont, 1987).

DL<isatislactIon w1th Current Assessment Practlces

A general impression of the field of psychoeducational assessment is that lhere is a

great deaI of variation. Rot only in the uaining and qualification of practitioners. but

a1so in their approaches ta assessmenL This has lead ta considerable dissatisfaction

with the field. The Jack of consistency in the administtation and interpretation of

testing instruments is subjcct ta particularly strong criticism. The ongoing argument

about test validity and reliability has becn called an intelleclUaI crisis in measurement
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psychology (Mercer, 1988). Allernative lests have been proposed Ihal beuer assess

cognitive skills (e.g., Sieg1er, 1988; Ward, Frederiksen, & Carlson, 1980). There have

also been calls for allernatives 10 lesting thal would require changes in assessmenl

procedure. One example of an alternative procedure is process assessmenl. This differs

from tradition~1 practice in thal sludents are assessed over a longer period so thal

interactions among the child, assigned school tasks, and the environmenl may be

sludied, and other people with whom the child is normally in contacl, such as leachers

and parents, may be called upon 10 participale in the assessmenl process (e.g., Meyers,

Pfeffer, & Erlbaum, 1988).

Assessors themselves express dissatisfaction in lerms of discrepancies belween

aClUal, desired, and perceived role functioning. Respondents in a sludy of job

satisfaction arnong assessors indicated thal they spenl more time in assessmenl than

they would have liked and less time in consultation, counsel1ing, and research than they

desired (Levinson, 1990). A 1984 survey found thal school psychologists spenl as

much as 70 per cenl of their tir.iC in traditional, tesl-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

conduet-disorden:d children, and consultative IVOrk among teachers 10 assist in the

development of individualised or group treatment programmes (Dumont, 1987).

Other areas of dissatisfaction among school psychologists reponed by Lidz (1981)

are related 10 the professional judgements they are called upon 10 make. School

psychologists are in agreement with the criticisms found in the lileralure concerning

the validity and reliabiiity of the test insaumenlS used 10 evaluate intellectual and

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



labelling and ilS presurned long-tcnn effeclS. They are a1so cognisant of the

subjectivity involved in the interpretation of data and the ensuing selection of

appropriate treattnenlS.

i'ar':nts, school administrators, and counsellors have heen content with the results

of traditional assessment procedures. a1though. from the perspective of administrators.

the function of assessment is primarily ta classify a child in order to place that child in

an appropriate educational programme (Lidz, 1981). Teachers have voiced severa!

complainlS about the usefulness of psychoeducational assessmenl: that responses 10

their referral requeslS are too slow, that reports are often incomprehensible or

irrelevant, that teachers should have greater participation in the assessment procedure,

and that then: is insufficient follow-up to assessment (Udz, 1981).

Researdl on Diagnostic Reasoning

Research on diagnostic reasoning. conducted in a cognitive science framework, has

been able ta account for how accurate dccisions are reached and represenll'.tional

modcls of expertise have heen construetcd. Studîes of professional reasoning have been

carried out in various domains including chemistry, chemical engineering. expositary

writing, joumalism, and medicine. Models of expert infonnation-processing and

problem-solving have provcd useful for improving professional functioning, and for

teaching profcssional skills; they are essential, of course, ta the design of expert

systems. Howcver, in the domains of llsychothcrapy and psychoeducational

assessment attemplS to construct fonnal representations of the assessment process have

not had widc practical application.

One of the questions being raised is whether or not the rule systems that model

reasoning in other domains apply ta assessment in counselling, psychothcrapy, and

psychoeducationa1 consulting. In psychology and ilS rclated fields professional
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judgement is influenced by inherellt factors rhat differentiate these domains from the

others. Dumont and Leccmte (1987) have discussed the slrOng influence of theoretical

orienlation on counsellors in psychotherapy. In this profession, problem

represenlation, 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 treattnent plans for apparently similar psychologicaJ

disonlers. Damen (1988), fœussing on school psychologists' behaviour in planning

assessments and interventions, discussed the components of professionaJ judgemenl in

terms of the competing paradigms that exist with respect to professional practice in

specific situations. It appears that psychoeducational assessmenl is a1so subject to the

vicissitudes of theoretical orienlation.

Objectives orthe Present Study

The focus of the present research is the dala-interprelation phase in the

psychoeducational assessment of schoolchildren. Typically, the assessment of

problems underlying the difficulties a student is experiencing at school is made on lhe

basis of infonnation from a number of sources. Although individual tests,

questiOllnaires, observation guidelines, and interview techniques have becn studied

botb for their validity and reliability, cach element has been looked at separately. There

has been relatively little attention pail! to how client dala are used ta drawconclusions

as ta the nature and remediation of the problem for which students have becn referred

for assessmenL There has becn 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 stud:r examines how psychoeducational assessments are formed based on the

infonnatiOll presented in a dossier !hat bas becn 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 intelpreted are represented in order to determine

their component processes. These processes are slUdied to establish whether they

differentiate belWeen experienced and trainee assessors or whether they are otherwise

indicative of competence.

Signiflcance oC the Study

The present research is viewed as an initial exploration of the viability of

formulating cognitive-processing models for psychoeducational assessment. If the

assessrnent of educational difficulties is as problematic as that of psychological

problems in generaJ. both expens 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 frequendy describe their own understanding

of a problem as intuitive. This study attempts ta make explicit sorne of the thinking

underlying the important decisions that are made concerning schoolchildren. The

malting of these processes explicit would a1low for heightened awareness of how

psychometrists and psychologists reach their decisions and might lead ta more open­

mindedness and flexibility in their oudook. If it ultimately proves possible ta construct

modela oC expert infonnation-processing for this domain. it could result in greater

COllsi5tency in the interpretation ofclient data, test results. and in the recommendations

made in response ta assessment requests. The feasibility of applying expen systems

technology ta psychoeducationaJ assessment might then be increased.
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Chapter Two

Lileralure Review

Research in the area of psychoeducational assessment has focussed mostly on

separate pans of the assessment process rather than on the process as a whole.

Similarly, research on the interpretation of assessment instruments has auended to each

type of instrument separately and nol to interpretation of the full dossier of information

that has been gathered about a pupiI. At the same lime there has been a great deal of

criticism of psychoeducational assessment, particularly of the continued use of

standardised tests but a1so 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 lools they

were purported to be. Moreover, despite auempts 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 a1so becn open to inconsistencies. Ideally. the use of a rule-based

system 10 guide psychoeducational assessors would reduce variability in diagnostic

decision-making. Although expert systems for psychoeducational assessmenl have

been proposed, lack of precise, universally recognised criteria for evaluating

assessment methods and outcomes has hampered Iheir development.

There are severa! factors which are thought to influence decisions in

psychoeducational assessment and which may account for sorne of the perceived

inconsistencies in this domain. These factors relate to various theorctical

considerations introduced by asscssors into the rcfeml situation, and to artifacts of the
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typical referral procedure, panicularly 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 researeh 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 aga Bersoff (1973) wrole

about the decline of confidence in psychologicallesting, and recently there has been a

discemible trend away from standardised tests. For example, the Quebec Ministry of

Education's CUITent guidelines for assessment do not discuss standardised tests at ail

(Ministère de l'Education du Quebec, 1988). Silverrnan (1988) recommended an

alternative to any kind of standard testing whereby the individual would be directly

observed in the leaming setting and the interest of the observer would be in the skiU

being taught and not in the skill's presumed relationship to sorne conslrUct 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



13

value to use a criterion reference for that student so that specific achievement goals can

be set, and leaming programmes tailored accordingly (Glutting, 1987). (The (wo

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 diseover the factors related to the individual's leaming which are unique. In

order to do this the interaction between the task, the child, and the environment must be

uncovered. While recognising thattest manuals will argue against any changes in the

test ins01lctions or setting, she stressed the importance of being willing to alter

standardised procedures where appropriate in order to detennine the unique

ins01lctional needs of each child. However, the reliability and validity of tests, when

putto non-standard use, are, of course, questionable. Meyers, Pfeffer, and Erlbaum

(1988) have diseussed 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-tenn 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 ins01lctional design. However, the legacy of

traditional IQ testing is still with us. As stated by Smith and Knoff (1981), IQ "still tips

the seale" (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 il. For instance, because resu1ts of standardised tests fonn
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only pan of a case-file. the imponance assigned to standardised tests may vary from

peripheral to central in the assessment process. Other peninent data include medical,

social. and educational history. and behavioural observations from various sources.

Although general guidelines exist for the collection of this infonnation, it is often left

up to the individual psychometrician bath to gather data and to interpret them.

McDennott (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 resull, make discrepant diagnoses.

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

associated with erratic perception of the relative imponance 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 alI-inclusive diagnoses. i.e., they

tend to choose diagnoses which are less easily confirmed than others. or to assign

diagnoses that coyer 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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Slalislical crileria for use wilh slaruiardised lesls. Pan of the appeal of

standardised tests and, indeed, an impetus for their development in the first place are

thatthey presumably yield quantitative, objective descriptions of the characterislics 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 ca1culation

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

severa! numbers rather than one number is debatable. Sorne statistical criteria for

evaluation have been set up. For instance. to be eligible for special education services

on the basis of a specific leaming disability, the student must show evidence of a

discrepancy between intellectual ability and achievement. Le.• that the student is not

fulfilling his or her potential. This is known as the discrepancy definition of leaming

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

considerab1y (Salvia & Ysseldyke, 1985) as do teachers' stated agreement or

disagreement with them (Thur10w, Ysseldyke, & Casey, 1984). A review of U.S.

criteria and procedures for identifying 1eaming disab1ed children by Frankenberger and

Harper 0987) showed that the use of criteria cannot be taken for granted; furthermore,
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[heyare not unifonnly applied even when they are used. But, as reflecled in a recent

survey, most stales are, in facl, in agreement over using the discrepancy definition for

identifying learning disabled students (Mercer, King-Sears, & Mercer, 1990).

In contrast, Siegel (1989) argued thal IQ does not need to be used in defining

learning disabilities. She questioned the IQ-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 environmenl, whereas many IQ tests do not assess

abilities in these areas.

2. IQ 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

specifie to ehildren with leaming disabilities. Children with mental retaIdation.

giftedness. and physieal handicaps ean also show signifieant discrepancies.

Siegel proposed that remediation should be based on detailed knowledge of the

ehild's aeademie skills rather than on extrapolation from "imprecise IQ measures and

an illogieal discrepaney definition" (p.477). Stanovich (1989) was also critieal of the

discrepaney definition. especially with regarded to the use of IQ scores as measures of

a ehild's leaming potential. However. he regarded the main fallacy in the discrepaney
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definition to be the assumption !hat "the cognitive processes in individuals \Vilh LD

with low IQ scores are different l'rom individuaIs with LD with high IQ scores"

(p.490).

Another reason that appeal ta a statistical definition is lInsatisfaclOry is that it is

difficult to assess "potential" without recourse to tests that are themselves inl1l1enœd

by previous learning experience. Ponsmouth and Caswell (1988) slatcd that il is not

possible to predict an individual's potentiaI 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 ~ystel11atic and objective

judgements of children's strengths and weaknesses. Nevenheless, the WISC-R and.

aIso, the Stanford-Binet are frequently used as a measure of pOlential 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 (1'185)

presented information that can be used to calculate standard deviation quotients and

standard errors of rneasurements for selected subtest grouping and for deternlining

significant discrepancies between pairs of subtest combinations. Multivariate models

have been developed for ascenaining whether pairs and sets of scores on a

standardised test are jointly unusual for a given individual (Huba, 1985). Siegel's

point abolit the inconsistencies that result from the use of different formulae is

peninent here. In his conclusions to a discussion of formulae for evaluating the

abnormality of test-score differences. Silverstein (1984) made a funher imponant

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 ofassessment data in general. Meehl

(1954) has argued for the relative superiority of Inferences based on statistical or
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aetuarial data over clinical data in the field of applied psychology. In virtually every

one of 100 slUdies in which there was sufficient protection against inflated results for

aclUarial methods, e.g., mathematical procedures that capitalise on chance relations

among variables, the aClUarial method equaled or surpassed the clinical method (Dawes,

Faust, & Meehl, 1989). It has been claimed that the slUdies misrepresented the clinical

method either by denying judges access to crucial data sources such as interviews, by

using anificial tasks that failed to tap their area of expertise, or by including clinicians of

questionable experience or expertise. But, sufficient evidence is available to alIow these

criticisms to be refuled (Dawes et al., 1989). However, formulae are not infallible

(KleinmunlZ, 1990), even when used in a consistent manner. There are circumstances in

which the clinical judge might improve on the aClUarial method (Dawes et al., 1990).

Wiggins (1981) proposed that anention be given to the development of procedures that

beller combine both clinical and statistical prediction. This statement is relevantto the

field of psychoeducational assessment although both clinical and empirical prediction

criteria have yetto be agreed upon.

Expen syslems as aids 10 psychoeducalional assessmenl.. Expen systems offer

potential for assisting human service professionais in making complex decisions

(Shoech, Jennings, Schlcade, & 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 irnprove the accuracy of assessors' decisions,

as weil as irnprove the delivery of specialised services (Hasselbring, 1985). Severa!

such expert systems are under development for use by special service providers in

education. The McDermon Multidirnensional Assessment ofChildren (M-MAC) has tWO

main functions: the classification of childhood normality and exceptionality and

18
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the design ofindividualised educational programmes (!EPs) (Glutting. 1986: Glutting

1987). Hasselbring (1986) describes two systems. Class.2 and Mandate Consulranl.

C1ass.2 has six components for evaluating student eligibility for special education

funding in a specifie disability area: learning 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 officiais as they implement the lEP process. Two

other systems. Class.LD2 and Behavior Consultant. are described by Gingerich (1 990a).

The purpose of Class.LD2 is to classify learning disabled srudents. Behavior Consultant

advises on data collection procedures and intervention strategies for child behaviour

problems in the classroom.

These systems altemptto 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 experts

do not agree among themselves. A critical requirement for expen systems is thatthe

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 cenain decision problems may not be solvable by

expen systems in their current designs. Kleinmuntz (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 10 make the interpretation of psychoeducational

assessmenl data objective, Ihere are, nevenheless, various faclors Ihal are thought 10

influence assessors in their decision-making: adherence 10 particular 'Jieoretical

orientations in psychology and to preconceived notions thal govern professional

practice, preference for particular views of educational exceptionality, overeagerness 10

diagnose problems (McDermou, 1981), and the lendency 10 be unduly influenced by

referral information.

Theoretica/ orientation and preconceived notions. A problem that underlies

interpretation of clinical data is that the clinician is sttongly influenced by his or her

theoretical orientatior. in psychology. Dumonl (1987) discussed the search by

psychotherapists for client data thal they can interpret in lenns of their theoretical

orientation in psychology. Whether grealer emphasis is placed on tesl results, on

conlextua! factors, or on psychosocial f"clors is likely 10 depend on the theoretical

orientation and also on the previous experience of the individua! responsible for

Interpretation of the case rnalerial. Preconceived notions, defined by Barnelt (1988) as

"persona! theories", rnay a!so exert a sttong influence on the Interpretation of case

information (Mes, 1981). Arkes reviewed the evidence from the fields of econoRÙcs

and clinica1 psychology that professiona!s have negligible awareness of the factors thal

influence judgemer,ts. As a result of theoretica! orientation or preconceived notions, or

bath, il is likely thal a single undetlying hypothesis wilI be put forward 10 explain the

given data. Once a single hypothesis is made, altachment 10 il grows. Then,

unwiltingly, the theory is made 10 fit the faclS and the faclS are made 10 fit the theory.

These observations were made as early as 1897 by the geologist Charnberlin (cited by

Plalt, 1964).
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Nisbett and Ross (1980) have discussed how conflicting evidence can be trealed as

if it were supponive of beliefs. "impressions formed on Ihe 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 inlerprelalion 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

facl, these subjects often failed to attend to disconfll11latory evidence, in spite of the

fact that the theory was founded on a weak base. In their experiment, subjecls were

given a personality description of an individual. Ali subjccts were given the identical

description but at the outset half were told that the individual was an introven and half

were told !hat the per.;on was an extraven. The subjects were able to find confirmalory

evidence for bath 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 "Iore" or

opinion, and are not weil researched. "Professional models of practice are described in

texlS and coursework, tend to he globally aniculated, often result from the work of

influential spokespersons or 'camps', and tend to he seductive in this sense" (p.659l. If

this is true, then the professional models will he perpetuated through teaching practices.

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

ConceplUlllisation ofthe presenting prob/ems. Differences in theoretical

orientation will he 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 bas 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 tenns of process

dysfunctions which can be atDibuted to sensory, motor, specific internai processes

(e.g., poor shon-tenn memory) or global internai process (e.g., low intelligence, poor

motivation). These are ail within the child. The second conception is an

"environmental" view which holds that adverse :ife experiences interfere with nonnal

leaming. This has been a popular view in regard 10 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 leaming difficulties can be

broadly categorised under the followillg headings: affective or emotional. cognitive or

educational. physiological. and ecological or contextual (Bamen. 1988). The tirst three

categories correspond to processes within the child. while the founh corresponds to the

environmental component. Quay advocates an integrative approach. but clearly the

conceptualisation of the ptoblem will influence the choice of tests. the selection of

information that is deemed r~!evantto the case, the assessment of educational

handicaps. and the recommendations for their remediation. Conceptual differences.

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

The emphasis on negative characteristics ofa case. When a student is referred for

psychoeducational assessment. the recognition of areas of strength as weil as those of

weakness is criticallO the design of remedial programmes. Studies of diagnostic

decisions made by psychotherapists suggest that experience produces an increased

emphasis on negative characterological aspects. panicularly in increased perception of

maladjustment and a less generous view of clients' motivation for change (Wills. 1978).

The OUlCome of a study by Segal (1970. cited in Wills. 1978) of professional workers'



•

perceptions of mentally disturbed clients suggests that, when a medical fmmework is

used to assess clients' emotional functioning as weil as their physicallimitations, 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 relevantto psychoeducational assessment is

whether experienced assessors in this domain show a similar lendency to search for

negative characterological fealures and pay less attention 10, for instance, sludents'

scholastic successes, successes in coping with physiological problems, and adaptive

responses 10 their environmenl.

Bias created by referrai information. There is another source of bias in

psychoeducational assessment besides that created by assessors' adherence 10 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 crealed by

the contents of the referral information. Rosenhan (1973) demonstrated the biasing

effect of referral information in diagnostic evaluation processes in psychiatry.

Ysseldyke and Aigozzine (1981) found that referral data likewise influenced !he

placement of children in special education programmes. Tidwell's resulls indicated a

biasing effect whcn examiners wcre knowledgcable about the reasons for referral

(TidweU, 1976). In contrast, Huebner and Cummings (1986) found !hat school

psychologists relied on test data and not on referral information to reach their decisions.

Similarly, Ritehie (1986) found !hat reason for referral did nol significantly influence

diagnostic classification. He suggested that other information (attainment and

intelligence levels) was more influential.

Ritehie suggested that more cxperienced assessors may be less influcnced 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-tirne prirnary guidance

officers, employed by an Australian school board, who perfonn functions similar to those

of school psychologists in Canada and the U.S.A., whereas the majority of subjects who

look pan in the study by Ysseldyke and Algozzine were not school psychologists; regular

:md special education teachers, administrators and suppon personnel also served as

assessors. The experience factor could also account for the results of Tidwell's study in

which the subjeets were graduate students enrolled in a school psychology intemship.

However. a slUdy by D'Reilly, Nonhcraft, and Sabers (1989), in which the subjects were

all practising schoal psychologists with an average of 8 years of experience. found that

there was a significanttendency for eligibility (for special education) judgements to

mirror the stated reason for referral Thus the influence of refenaJ information on

assessors' decisions remains a contentious issue.

Psychoeducatlonal Assessment as Problem.solvlng

Interpretation of case-me infonnation compiled as pan 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 perfonnance of

subjects in calrying out the task. It is then possible tO specify the elements of the

problem and the relations atRong these elements that the subjects extraet 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. e.g.• medical diagnosis based on patients' case-histories. Verbal data are

obtained by requesting subjects to generate think-a1oud prolocols as they work through

the task. Subsequent analyses of these protocols enable researchers to construct models

of the cognitive processes associated with problem-solving. These models can be used

10 compare the characteristics of problem-solving by expens in a domain with that of
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less-expert individuais or novices. Although this tyoe of research has heen used

extensively, for example, in the domain of medical diagnosis, its potential in the domain

of psychological assessment has yetto he explored.

Prob/em-so/ving skWs. The cognitive processes that are involved when information is

presented to a user have been modelled in studies of problem-solving skills. Much of the

imperns 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 sometirnes to replace) human resources.

Newell and Simon (1972) initiated much of the work in problem-solving, beginning Wilh

well-defined problem-solving tasks. The kinds of problems dealt with initially were quite

restrieted, 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 tich knowledge base. Research interest subsequently expanded to ill-defined

problems, e.g., the chess srndies cartied out by Chase and Simon (1973), and [0 problem

items for machine-scorable examinations that can he acrnally used to measure higher-Ievel

cognitive skills (Ward et al., 1980; Carleson & Ward, 1988). Interest has cen!l'ed, nO[

only on the srndy of the cognitive skiUs used in problem-solving, but also on the use of

problem-solving tasks in order to assess competence. The question of how approptiate

skills are acquired and the importance of systematising the teaching of such skills has

meant !hat the compatison of experts' and novices' cognitive processes has become a

prominent feature of research into problem-solving.

In Greeno's (1978) conceprnalisation of problem-solving, understanding relations

amang 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
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hence generate an imegrated representation of these relations. A person's ability to

transfonn a problem, as initially presented, into a "problem space" requires a process

for idemifying 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 operaùons for manipulating the infonnation it contains.

These elements must, however, he generated by the problem·solver. The problem

space can he idenùfied by studying subjects' hehaviour, such as by analysing verbal

protocols (Newell & Simon. 1972).

One feature of problem-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 skiI1s for problems of inducing structure in novel situations would involve

ability to appreciate generai patterns of relations among concepts and componems of

situaùons for which the ~rson was not specifically trained. Therefore, a representation

of well-integraled reasoning would he characlerised by a conceptual or semantic

nelWork in which the concepts representing each source of infonnation are combined.

The integration process is optima! jf it maximises the final infonnation content or,

equivalently, minimises infonnation Joss (Massaro & Friedman, 1990). The decision­

making process reflects the manner in which the infonnaùon 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.
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Representation ofreasoning processes. Implied in the prcceding discussion of

probIem-solving skills is the necessity 10 make explicit l'rob lem solven;' mental

representations of the problem space. Individuals' knowledge of something, for example,

how to proceed when confronted wilh a problem-solving task, depends on the ability to

form mental models, inside the ead, so to speak, that accurately represent the thiag as

well as the actions that can be performed by it and on il (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 "hat

constitutes optimal and les;; than optimal functioning in various problem-solving

situations. Models of cognition should represent explicitly and accuralely the

characteristics of the worlds being modelled (Palmer, 1978). In cognitive science "lhe

worlds" being modelled arc individuals' mental models themselves. Cognitive

psychology, then, aspires to informational equivalence between ils models and aClual

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

conceptua1 graphs, which are data structures composed of nodes and links and for

which rules arc specified so that the structures wilhin the networks can be defined

(Frederiksen, 1975; Frecl~îÎk.,en & 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. "ConceptoaI graphs play

a dual IOle in model theory: they make statements about the world, and the y serve as

structures that represent the world" (Sowa, 1984, 1'.167). The design of "intelligent"

computing systems (expert systems and artificial intelligence IAII) also necessitates

the representation of knowledge. These representations must be in the form of
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computationallanguages. Sowa's detailed exposition of assumptions, definitions, and

theorems enables his system to he applied to the design of "intelligent" and usable

computer systems

P,%eol analys/s. 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

solutions are reached (or attempted). The use of verbal repons as data is described in

detail by Ericsson and Simon (1984), who demonstrated that verbal data are highly

pertinent tO and informative about subjects' cogrùtive 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

inlerpreting these data must be developed. Ericsson and Simon demonstrated the utility of

protocol analysis, but the most applicable theory of analysis must he chosen. The specifie

examples of analysis given by Ericsson and Simon to illustrate the use of protocol

analysis, are confmed to cognitive processes in problem-solving with well..<Jefined tasks

such as arithmetic and word puzzles. These analyses have limited utility in complex

domains, although the models of reasoning in well-strucrured domains provide insight

into problem·solving in a wider range of tasks, inc1uding problems which themselves

require insigltt in order to be solved (Kaplan & Simon, 1990).

Ballsteadt and Mandl (1984) summarise sorne of the methods that have been used

to analyse spontaneous spoken language. The simplest procedure is to use word counts

and to evaluare 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 he analysed according to Chafe's (1980) evaluation method to allow
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the paralinguistic aspects of spoken language 10 be retained (pauses and intonation).

This enables the evaluator to identify the foci of the subject's anention, as weil as the

main idea units.

In text research, text and recall are compared with one anolher using propositions

(Le., semantic structures) as units for encoding information (van Dijk & Kinlsch,

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. Il is a general model in that it was developed

independently of any particular domain of knowledge or skills, and can, therefore, be

applied to bath well-defined tasks and to complex and iIl-defined tasks. This melhod

of analysis has proved to he useful in modelling text comprehension and production,

and knowledge acquisition and integration in a variely 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 Iistening 10 information, and for

studying the prior knowledge that is broughtto bear in. for exan;llle, a problem-solving

situation. The semantic or conceptual structures that are expressed in language can be

studicd and sets of rules thal specify particular types of structures can be identified.

Furtherrnore,the informational cquivalence between the model of representation in the

form of a semantic nelWork and the mental representations of the problem-solvers is

achievcd.
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The comparison ofexpert and novice prob/em-so/ving. 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 nove!.

Clear expert/novice differences have been found in studies using well-defined

problems. The expen reasons from one concept to the next in a sequence of presumed

causal relations, with few digressions, until a solution is reached. An imponant

characteristic of expen performance is the expen's ability to represent problems

successfuIly. This requires expens to possess a weIl 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

infonnation given earlier. This is a more genera! butless efficient search strategy, at

least in situations where there are clearly defined solutions, although similar results

have been obtained in studies of domains where the problems are less weIl defined.

The contrast belWeen expens and novices may not be as apparent in psychological

assessment where flexibility is thought to be imponant, when there may be a number of

ways of solving the problem, and severa! possible solutions. The research reviewed by

WiUs (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

extraeted so as to conform to favourite theories and concepts. If this is true, then

models of expen 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 modelto

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, PUI 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 flTst two procedures, making subhypotheses or sequemial

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

The reasoning strategy involved is one of consecutive inference in which the

decision points are represemed as the forks in a conditional inductive tree. A postulale

is lested and, if ail the necessary premises are found 10 be true, then the hypothesis in

question can be retained. If, however, the results do not conform 10 the set expecled,

the hypothesis is discarded in favour of one or more of the alternatives which is beller

supponed by the results. The procedure is continued until a satisfaclory Solulion to Ihe

problem is found. Plan's discussion suggests that, when problem-solvers take a flexible

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

Siudies of Reasoning Processes in Assessmenl

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 Cive types of measures 10 differemiate between
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prepracticum and postpracticum lrainees 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 panicular diagnostic decisions, a measure of the number of

diagnoses assened 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. McDennoll 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 assen a diagnosis which

remained unchanged through to the tennination of the pro::ess.

Bus and Kruizenga (1989) conducted an investigation of the diagnostic problem­

solving behaviour of expen practitioners in the field of learning disabilities in which

the subjects were asked to think aloud about the infonnation they were given.

Segmentation of the transcribed protocols was based chiefly on syntactic infonnation

and aniculation breaks (Ericsson & Simon, 1984). The resulting segments were coded

according to eight predetennined categories which described the subjects' use of the

infonnation. For example, a segment was coded as "planning" when a subject named

topics on which infonnation was desired, as a "hypothesis" when assumptions were

made or questions were raised that prompted infonnation gathering, and as a

"reeommendation" when remedial prescriptions were made. From IWO 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 infonnaticn in the light of panicular hypotheses, which, in

turn, is followed by eX8nÙnation of this infonnation to ascertain whether or not the

hypotheses are supponed. New or modified hypotheses are fonnulated as required by
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the data. Bus and Kruizenga found that, afrer inirbl enquiry, lheir subjecls galhered

information without formulating prior hypotheses. They a1so found that a great deal of

the information remained uninterpreled and Ihal recommendations were not connecled

10 the diagnostic findings.

Bus (1989) carried out a study which focussed on the extent of agreement about

information, diagnoses, and recommendations. Ten reading specialisls were asked 10

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 sorne distinctions can be

made concerning the decision-making behaviour of experts and trainees. The sludies

by Bus and Kruizenga and by Bus reflect the criticisms that psychoeducational

assessment is unsystematic and inconsistent. Ail 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 specifie 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, rnndom, but that inconsislencies,

such as those Iisted by McDermott (1981), arc related to variations in problem

conceptualisation. If so-called errors follow a pattern, this is information that can be

used to achieve a more complete understanding of why certain information is selected

for considerntion and how it is combined h,to the decision-making process. The

influence of a putative negative, problem-oriented approach to assessment, as opposcd

to a positive approach that seeks out successful responses to the demands of school,

a1so nceds to he taken into considerntion. The effects of experience on case-file
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interpretation could then be assessed with reference [0 theoreticaI preference, anticipatory

biases, and reasoning strategies,

Siudies ofreasoning in lhe dornain ofmedical diagnosis, P.xamples of the

modelling of assessment processes have been provided in the domain of medicaI

diagnosis. The type of methodology employed made use of think-aIoud protocols and

propositionaI anaIysis to conslrUct models of representation for diagnostic reasoning.

Hence the Idnds of sldlls that 100 to accurate diagnoses could be slUdied.

The influence of the medicaI knowledge base of practitioners on their ability to

fonnulate accurate diagnoses has been slUdiOO by Patel and Green (1986), and by Joseph

and Patel (1986, 1987). The methodology that was used in these slUdies was based on a

propositionaI analysis of think-aloud protocols adaptOO from Frederiksen. Propositions in

the subjects' protocols were identified. lnfonnation regarding how propositions were

related were used to COnslrUct a network of nodes (propositions) and links (relations)

which, in Fredenksen's system, is called a frame. Patel and Green (1986) identified a rule

system that modelled diagnostic explanations in terms of causal patterns, Le., a network of

if-then rules. They observed that experts with accurate diagnoses principaIly used

forward reasoning (from data to theory), while experts with inaccurate diagnoses used

more backward reasoning (from theory to data). Joseph and Patel (1986) slUdiOO expenise

as a function of domain-knowledge. Forward reasoning via causai links was used by high

domain-knowlOOge subjects to generate hypotheses, and backward reasoning was used [0

explain the relationships belWeen cues and the hypotheses. The low domain-knowledge

subjects usOO more backward reasoning strategies compared to the high domain­

knowledge subjects. The results aIso indicated that high domain-knowledge subjects used

links from critical cues to a greater eXlent than did low domain-knowledge subjecls.
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In a funher 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 represenlations

of experts with high-<lomain knowledge (endocrinologists), the high domain­

knowledge subjects had organised information in such a way as 10 limitlhe generalion

of multiple hypotheses. These findings agree with thos.: of Lesgold, Feltovitch, Glaser,

and Wang (cited in Greeno & Simon, 1984) who studied the reading of X-ray films by

expen and novice radiologists. Expen radiologists used salient features to genemte

initial hypotheses that were refined or modified on the basis of more delailed features.

Their hypotheses were weil integrated with their knowledge of anatomy. That is, the

elements of the X-ray problem to he solvcd were understood in relation to their

knowledge of anatomy. Interpretations by novices depended more on finding an

explanation for a few features, and on assimilating other details inlo their initial

hypotheses in an ad hoc manner.

Clear differences bc:tween expen and less expen 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 ofthe problem-solving research methodology to psychoeducational

assessmenr. A research method which enables the reasoning processes used by

experienced and less experienced practitioners in a particular dorr .in to he made

explicil, such as the method used in the mcdical studies, has potential for use in studies

of psychoeducational assessmenl The process of interpretation in psychoeducational

assessment can he considered as a type of problem-solving task. The analysis of

subjccI-gencraled prolocols. which has proved 10 he a valuable rescarch method in the
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:nvestigation of problem-5Olving skills in other domains, can be similarly applied to

psychoeducational assessment in order to analyse how assessors actually work through

case information.

There is sorne similarity between mooical diagnosis and psychoeducational

assessment. Medical diagnosis requires consideration of data from a variely of sources,

some of which may be more pertinent to the problem than others. Psychoeducational

assessment also involves the slUdy of case-files that contain information from different

sources. However. there are sufficienl 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 expens and novices may not be as

straightforward.

A quesüon thal 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 he fruitfulto ask what information about the

target is sampled (WiUs. 1978). il may weil he the case in psychoeducational

assessment that professionals' and trainees' perceptions of persans are both accurate in

sorne sense but are based on differential use of information. In psychoeducational

assessment it may not he as readily apparent what information is most salientlo the

case, which facts are linked, nor how they are linked. Reasoning in a forward direction

via causal links may not prove to he as significant a determinant of expertise as in a

domain whC"- the identification of ~ausal factors is directly connected with

remediation. These considerations have not yet been examined in the context of

psychoeducational assessment 50 that, within this domain, it is not known to what types

of reasoning models expen and trainee assessors confonn.
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Chapter Three

Rationale

A great deal of dissatisfaction has been voiced over the process of

psychoeducational assessment, particularly conceming 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 conceming

the cases referred to them are required. Much of the previous research on the methods

employed in assessment has atlended to separate pans of the assessment procedure.

There has becn relatively little research on the process as a whole. In panicular, linle

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. Anempts to rernove sources of

variation in assessment outcomes, such as the use of standard lest procedures and

statistical methods, have not becn satisfactory because il is impossible to reduce a

complex human services field to computational formulae and to eliminate completely

professional judgemenl

An essential element in the detemùnation of what constitutes expenise in

psychoeducational assessment is the analysis of differences between the decision·
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making practice& 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, detennine 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

judgernent.

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 maladjustrnent and are

therefore more likely to attend to adaptive modes of behaviour. This challenges the

assumption that experience is necessariIy associated with superior diagnostic

rea5Oning, at least in regard to the domain of psychology. Ritchie (1986) has suggested

that experience acts to reduce the influence of referral infonnation on decision-making

in psychoeducational assessment. If, in fact, experienced asses50rs are less likely to

exaggerate the problems stated in the referral infonnation than less experienced

assessors and are more willing to seek positive attributes than their less experienced

counterparts, this wouid lead to findings contrary to those of Wills. However,

insufficient evidence has becn offered in this regard. One of the assessors' tasks is to

refrarne the problems if necessary and offer a1ternar.ves to the prevailing views

(Dowling & Osborne, 1985). But assessors are al50 likely to direct thcir seareh for

solutions 50 as to respond to the initial questions posed in referral statements and

fonnulate their own hypotheses accordingly (O'Reilly et al., 1989; Rosenhan, 1973;

Tidwell, 1976; Ysseldyke & Aigozzine, 1981). The present study compares expen 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 produce~

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 unslrUctured 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 expen model was found to be

characterised by primarily forward causal reasoning, a high level of integration

belWeen domain knowledge ;!nd critical cues. and an organisational structure which led

to early identitication 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 expen and

novice modes of reasoning :lnd can be used as aids in teaching and practice, especialiy

when expen systems have been developed as a result. Before similar models can be

conslrUcted for the domain of psychoeducational assessment, it is necessary to

investigate funher how assessors inr!'rpret case-file information, to take into account

the various influencing factors, and to establish whether experience acts to moderate or

aggravate their effects.

The technique of obtaining think-a1oud protocols is an initial step in the analysis of

reasoning processes, and has already been used in slUdies of diagnostic decision­

making in the field of leaming disabilities (Bus, 1989; Bus & Kruizenga, (989). But

these studies did not work towards representational models of reasoning and only

added funher to the impression of assessment as highly unsy:;tematic. However, in

applying methods based on protocol analysis to psychoeducational assessment, it is

necessary to be aware of the following difference belWeen psychoeducational
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assessment and other domains in which expen and novice reasoning have been

modelled. In psychoeducational assessment, the selection of a single expen model of

interpretation lhat is generally recognised as more efficient and accurate than most

others is problematic because there are no fixed crileria 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 slUdies carried ouI in the

areas of expository writing (Donin, Denhière, & Frederiksen, 1988), knowledge

integration in chemistry (Kubes, 1988), and procedura! knowledge in biochemistry

(Frederiksen & Breuleux, 1989) il was possible to modelthe reasoning of an

acknowledged expen. 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 Frarnework for the Study

The present slUdy adoplS the method of think-a1oud protocols as a means of

investigating the reasoning processes used by psychoeducational assessors as they

interpret a case-file. Severa! 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

protoeols chosen for consideration relate to the specific research hypotheses

concerning the total number of inferences made, conceptualisation of the problem in

lerms of ilS educational. emotional, physiological. or contextual correlates, attention

given to perceived negative or positive evidence of adjustment. and evidence of ability

to produce alternative interpretations of case-file data. This can be carried out by

categorising and enumerating the inferences contained in subjects' protocols.



-Il

Of the factors believed to influence assessors' imerpretations of case-file material.

the present study addresses two in panicular: theoretical orientation and amicipalory

bias towards negative characleristics of the case. The problem of bias created by the

referral infonnation is not specifically addressed in fonnulaling the research

hypotheses in thal the present sludy does not include referral infonnalion as a

controlled variable. Thal is. ail subjecls 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 relalionship to the referral infonnalion provided.

The presenûng problems, as slaled in the referral infonnation, may direcl subjects'

altention 1(' educational, emotional, physiological, or contextuai factors and to

corresponding manifestations of adaptive or maladaplive behaviours.

Subjects' formai theoretical orientation in psychology can be assessed eilher

directly, by self-rating, or indireclly, by scaling their responses 10 stalements Ihal

conform 10 various theories in psychology. The latter melhod is preferable because it

avoids any lendency on the part of subjects tO rate themselves according to whal they

t;elieve is a preferred orientation in the context of lhe experimental siluation.

Therefore, the present srudy uses subjecls' responses 10 items on a scale for assessing

relative orientaûon preferences as an index of theoreûcal orientalion. 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 prolOCols is carried out with a view 10 examining the

reasoning processes by which diagnostic decisions are reached. Theiludy is viewed as

an initial slep in the construction of a model of cogniûve representaliolls in

psychoeducational assessmenl and, therefore, comparisons are made arnong subjecls

rather than belween individual subjecls and a predelennined model of expertise.

Furthennore, because the model of reasoning 10 which experienced assessors mosl
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closely confonn has yet to be established and a causal model cannot be assumed to

represent expenise 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 becn discussed as being appropriate to the domain under consideration. A funher

area of study, suggested by Greeno's concept of inducing structure in iIl-defined

problem spaces and by the findings in the medical domain that expen problem-solving

is characlerised by well-integrated networks, (Greeno & Simon, 1984; Joseph & Patel.

1987), is wheth.:r subjects attemptto integrate their inferences into a single hypothesis

or generate several hypotheses as a result of tTying 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 conftnned.

Within the framework of the present study, the construction of representational models

serves a dual purpose. The f1I'St is to elucidate the cognitive processes thal are active in

problem-solving in this domain. The second is 10 contribule 1("Nards the construction

of a polential reference model thal can serve as a decision aid.

Formulation of Research Hypotheses

AU the following hypotheses, with the exception of Hypothesis 6, are concerned

with cxpen-novice differences.

Research hypotheses regarding the numbers and categories ofsubjects' inferences.

The contention thal expericnced psychologists become fixed in their outlook towards

clients (Wills, 1978) cao be taken 10 imply reliance on limited theories which are

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

cllaracteristics ofa student tllan will the IIOvices.

Morcover, experience in the field of psychology has been associated Wilh increased

attention to pathology (Wills,1978) 50 lhat trainees may be expected 10 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 altributes, but insufficient experimentaJ evidence has becn

offered in this respect.

Hypothesis 2. The experts will idenrify fIIOre negative attributes ofa studenr tlllln

the IIOvices.

Hypothesis 3. The experts will idenrify fewer positive attributes ofa studenr tlllln

the IIOvices.

The constraints imposed by adherence to a particular theory restricl the scope of

data interpretation to that which filS the theory (Chamberlin, 1897, ciled in Platt, 1964;

Nisbett & Ross. 1980; Snyder & Swann, 1978). Consequently, if it is true that

experienced psycho10gists are more constrained by theories than less experienced

individuals, expens will be less likely than novices to retract inferences after reading

funher. possibIy contradictory. evidence in a case-file.

Hypothesis 4. A!though the experts will generatefewer Inferences tllan the IIOvices.

as stated in Hypothesis l, they will main fIIOre oftheir Inferences tllan the IIOvices or,

otherwise stated. they will rejectfewer inferences tllan the novices.
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Research hypotheses regarding subjects'theorttica/ orienration in psych%gy. A

presumed cause of the less flexible outlook on the pan of expens is thatthey 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 eelectic approach.

Hypothesis 5. An orienration sca/e2 will show thatthe experts are nwre close/y

aligned with a parricu/ar theoretical orienration 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 corrclates of learning difficulties. Therefore. the

inferences based oa jls)"'iJoeducational assessment data, that conceptualise a student's

functioning in tenns of these corrclates. are likely to refleet theoretical orientation.

Hypothesis 6. The types of Inferences retained througlu>Ultheir Interpretation ofa

case-fl/e will corre/ate with theorerical orientation for a/
'
.u1Jjects in both expert and

novice groups.

Research hypotheses re/ating to the representations ofsubjeczs' reasoning

processes. From representations of subjeets' reasoning it is possible to ascenain what

type of modellIÙght best represent the interpretation process in psychoeducational

2 The Counselor Orientation Scale (Loesch & McDavis. 1978).
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assessment. In medicine. for example. expens consnuct 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 representative of expertise in psychoeducational assessment.

Hypothesis 7. The expen assessors will use more causa/links titan rite noyices ra

generare Inferences about rhe studenr. The noyices will use comparariyely fewer

ceJusa/links than rhe 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. Expenise

is usually associated with selectivity in the use of information (e.g.• Greeno & Simon,

1984; Patel & Groen. 1986).

Hypothesis 8. The expens willlinle rheir Inferences 10 a se/ecrively narrow body of

information. whereas the novices will use a wider range ofdarafrom rhe case-flle as

inferentia/ cues.

The literature on psychoeducational assessment includes a great deal of analysis

and criticism of standardised tests which reflects their perceived imponance for

assessing slUdents. However a recent trend towards [ess reHance on these instruments

has been identified. lt is expected that expens are accustomed to rely heavily on

standardised tests. while rrainees are less likely to follow this convention.
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Hypothesis 9. The represenralions ofthe experts' inrerpretations ofa case-file will

inc/ude the standardised test scores among the crirical cues and the experts will refer

to this body of infonnation more often thon 10 any other. ln conrrast. the novices will

refer less frequenrly to the test data which will, therefore. not fearure so prominently in

their selection ofcues.

The problem-solving literature provides evidence that not only are expens more

selective in their use of information. but also that they are betler able to organise

informarion so as to reach a solution quicldy and efficiently (Greeno. 197R: 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 nerworks thon those ofthe novices.
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Chapter Four

Melhod

Design

The effect of one between-subjects factor: experienc~. with two levels: expert and

novice, on dependent variables representing muhiple aspects of the assessment process

was examined. The multiple Il'easures of the assessment process were obtained from

analysis of subjects' verbal protocols while reading a standard case-file. In addilion, a

second belWeen-subjects variable, theoretical orientation in psychology, was examined

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

Subjecls

Two groups of 12 individuals representing two levels of experience with

psychoeducational assessment served as subjects./be "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, wilh

English-speaking slUdents. The expert subjects who participated in the study had a

mean of 14 years of experience with a range of II 1022 years. Twelve ttainees in

McGill University's cducational psychology programme al the Master's level, who had

participated in the course in testing and assessment within the IWo Ilcademic years prior

to the data collection phase of the slUdy. made up the novice group.

Malerials

The case-file. A case·file (Appcndix A) was compiled from infonnation thal had

been gathercd as part of an actual assessment of an elementary school studen!. This
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case was chosen because the student's generallevel 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 a110Y.' !.\" multiple

interpretations of the data which could potentially reflect the assessor's theoretical

orientation and interpretive reasoning. The data that were Oli,itted when the file was

prepared for the study were: a) those pans of the repon 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 conftrm or disconftrm the original

assessor's theories about the student and: c) any information that could be used to

identify the srudent concemed and hence violate the rule of maintaining confidentiality.

(The pseudonym "Edgar" was assigned to the srudent.) The information prrJvided to

subjects included the following: reasons for referrailO the psychologist; parents'

repons; school tcachers' report; social and medical information; prior psychological and

educational history; results of standardised tests; a brief composition written by the

child; and a figure drawing done by the child.

The Counselor Orienration Scale. A scale for assessing relative preferences for

seven major counselling orientations, the Counseling-0rientation 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'sF~nrals ofCounseling (1974, pp. 242-243). This grid compares nine

counselling orientations across 10 characteristics (components) for cach orientation.

The 35 COS itetrts reflect five of the characteristics for seven of the counselling

orientations (Behavioural. Existential. Freudian, Trait-Factor. Client-Centred, Gestalt,
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and Rational-Emotive). Subjects were asked tO select one of four responses 10 each of

the 35 items: strongly agree (SA), agree (A), disagree (0), or strongly disagree (SO).

The responses were weighted such that SA=4, A=3. 0=2, and SO=I. The score a

subject received on each scale was the sum of tht. weightings of Ihe five items for thal

scale. The score range for each of the seven orientations was 5 10 20. The full details

of the Counselor Orientation Scale are contained in Appendix B.

The questionnaire. A questionnaire was distributed 10 ail subjecls who panicipated

in the study. This requested information conceming subjecIs' secondary and leniary

education, professional training relevantto 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 expen group of assessors. The firsl

question was in regard to the kind of information usually sought when conducting an

assessmenl. The second question asked about the situations mosl frequently

encountered when slUdents were referred to these professionals for assessment. Details

of the questionnaire that subjecls were asked to complele are contained in Appendix C.

Experimental Procedures

Each subjcct was given preliminary training in the generation of lhink-aloud

protoeols based on tasks presented on the screen of a microcompuler. Instructions were

then given conceming the experimental procedure and the case-file which they were

required ta analyse outloud. FoUowing the experimental session, each subjccl was

asked to complete the CounseIor Orientation Scale and Questionnaire.

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

screcn of a Macintosh microcomputer in the form of "documents" replicaling the real
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case dossier. The order of presentation of infonnation refiected the order in which the

information was collected as part of the assessment procedures. Presentation of the

dossier was govemed by an on-line computer application, On-Line (Frederiksen,

Perrault, Breuleux, Donin, Bracewell, Renaud, & Bedard, 1988), developed by the

Laboratory of Ajlplied Cognitive Science at McGilI University.

On-Line allows textto he presented to the reader in a manner controlled by the

experirnenter. ln this case the text was presented by topic, nine sections in ail, and the

reader was permilled to seroll 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' Repon. 4) School's Comments, 5) Binh

and Medical History. 6) Psychologist's Observations, 7) Test Results and Scores, 8)

Composition (a brief story wrillen by the child), 8) Goodenough-Harris Drawing Test.

Comments by the rescarcher were recorded on the audiotapes made of the subjects'

think-a1oud protocols a) to fiag the points in the case-file at which subjects paused in

their rrading to make any remaries. b) to flag the points in the case-me at which

subjects paused in their reading in order to scrollto previously read text, and c) to

indicate the point in the file to which they scrolled the text for review. The subjects

were free ta read and reread the information with which they were presented according

to their own preferences. The aim was ta replicate as closely as possible the review of

a case-me; therefore the subjects were frec to peruse the flle as they wished.

Training in the production of think-a1oud protocols and the recording of protocols

toole 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

permilled to pause in their reading of the file to "think-a1oud" whenever they wished ta

do 50. The details of the preliminary training and the full contents of the case-me are
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found in Appendix A. Finally subjects wcre asked to summarise their interpretations of

the case-file.

Analytic Procedures

The case-file text was subjected to a propositional analysis. The subject-genemted

protocols were segmented and were then coded and enumerated according to

predetennined categories.

Propositional ana/ysis of the case-fi/e. The case-file text was analysed into

propositions using Frederiksen's (1975, 1986) method of propositional analysis, eltCepl

for the pans of the file instructing subjects .0 examine the student's composition and

drawing. The propositional analysis of the case-file is set out in Appendilt E. (The first

digit in the proposition number corresponds to the case-tïle topic number). The analysis

was computer-assisted using CODA, a computer program designed and developed in

the Laboratory of Applied Cognitive Science, McGillUniversilY (Frederiksen,

Breuleux, Renaud, & Perrauh, 1988).

Segmentation of transcriptions of the subjects' protoco/s. 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 a' dnalogue

of the visual system and. like vision. thought does not t10w continuously but is a

saltalory succession of "focuses". The laller correspond to "idea units". Change '.n

intonation, pausing, and c1ausal segmentation ail aid in identifying idea units, ahhough

ail three criteria are not always present. The segments that were thus identilïed in each

subject's protocol were numbered sequenlially for identification when coding the

protocols.
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ProlOCo/ coding categories. The segments identified in each subject's protocol

were categorised as described in the following sections, and as set out in the chan in

Figure 1.

1. The term "quote" was used to designate the category indicating that the subject

had quoted direetly from the text, repeating the terms used in the originaltext of the

case-file.

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

paraphrased information contained in the tex!.

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, butthat conclusion was not

explicitly stated in the file. Alternatively. the subject elaborated on the originaltext,

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. Thesc inferences served to indicate where subjects had formulated hypothescs or

theories about the slUden!. Type A inferences were further subdivided into the

following coding categories: a) Inferences that related to cognitive or educational

auributes of the slUdent were coded as "educational"; for example. a statement in

which the subject has inferred that the student has a leaming difficulty. or a statement

in which the subjcct has inferred that the slUdent is coping well with school won:: b)

Inferences that related 10 emotional atnibutes of the student were coded as "emotional";
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for example. a statement in which the subject has inferred that the studen! is

experiencing difficulties at home and/or at school that arise from emotional problems:

c) Inferences that related to physiological factors were coded as "physiological": that

is. Slatements in which the subject has inferred something about the student's stace of

health or neurological functioning: d) Inferences that were contel(tual in character

were coded as "contextual". These were descriptions of environmental influences that

the subject has inferred to be acting on the studen!; for el(arnple. Slatements that contain

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 education.

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 additionaltuition. 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. either

alone or with members of his family. Recommendations for funher assessment of

emotional and/or social functioning were also included in this category. An el(ample of

a prescriptive inference in the physical category is a recommendation that the chiid

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 environmenl.
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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 al50 associated with retained inferences. were counted as having been rejected.

Inferences were counted as having been retained when there was no discussion of

conttary evidence anywhere in the protocoI.

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 chiid 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 becn encountered in that asses5Or'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

referr.::d. A-ses5Ors' data requests were al50 used to help link inferential statemems to

the text. (The present slUdy was concemed with the interpretation phase of assessm,;:nt

and was not designed to examine assessors' preferences in regard to data collection.)
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Codir.g the prolOcols and enumerarion ofinferences. Coding sheets were designed

so thatthe number denoting each segment in a subject's protocol could be wrinen in the

appropriate colurnn 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 confirrned a previous

inference on the basis of addi tional text information. 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 sarnple transcriptions

together with the primary researcher. These sarnples were taken from a pilot srudy that

had been carried out 10 check the smooth·running of experimental sessions. il was

found thatthere was 89 per cent agreement between bath coders. The discrepancies in

the coders' judgements were treated by consultation between the coders. Appendix D

contains a full guide [0 the coding procedures in the form of training definitions.

guideJines for coders, and a sarnple of the forms used in coding the protocols.

For each subjectthe inferences of Type A were enumerated according to their

respective categories. (Refer to Figure 1.) The numbers of positive. negative, rejected,

and prescriptive inferences m2je were recorded. These four categories together made

up the total number of Type A inferences generated. The numbers of educational,

emotional. physiologicaJ. and contexlUal inferences made were recorded. excluding

those inferences that were rejected. Educational. emotionaJ. physiological, and

contextuaJ 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 prescriplive inferences in each of ùle three

categories, educational. emotional, and physical were counted.

Representation of the Case·fiIe and of Subject's Reasoning Processes

The case-file and subjects' protocols were represented as semal'lic networks in

linear graph form (Sowa, 1984) in preparation for analysis of the reasoning processes

involved in the assessment task.

Linear represenrarion ofrhe case-file. In 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 represenling the internai cognitive

structures that are used to represent meanings associated with language. perceplion, 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 convened to a linear notation which is easier to type and print using a

word-processing progrann. The resultant represenlJltion is both more condensed and

easier te 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 asserrs 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 te perceptual and motor mechanisms (p. 78)." Many authors use the
tenns intcrchangeably. 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 notto the more specialised meaning given it by Sowa.
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concepts, 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.)

Il was then possible to establish which of these concepts became Iinked. and through

what kinds of relationships they were Iinked. when subjects interpreted the text.

An example, adapted from Sowa's book Conceptua/ Structures: lnfonnation

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 ilIustrates how the original

statement was, tirst. paraphrased in order to convey more clearly its meaning. (This

paraphrasing was not necessary for mest of the statements in the file.) Secondly, the

statement is represented in display fonn 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 fonns a tree consisting of two main branches from

the concept [CASE). cach of which has funher sub-branches. Pan of the network

fonns a loop where IWO sub-branches, one from each of the main branches. are linked

to the concept representing the "contents ofparagraphs". Thirdly, the same concepts

and relations are set out according 10 Sowa's linear method of representation. The

symbol "·x" indicates that the neIWork contains a loop and signals equivalence

beIWeen the IWO instances in which the concept "paragraphs" is mentioned. A double

hyphen and comma fonn a bracketing pair which is necessary to show that a branch in

the neIWork 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 lIuenlly....Ouestions about the paragaphs that he had read
were answered accurately.

Implicit meaning.

The case read aloud paragraphs accurately and lIuently....Ouestions about the
paragraphs that the case had read aloud were answered accurately.

Display fo'm.

r---'~ ~ 1accurately 1

read ~ _

aloud --'~lfIUently 1

answered

Linea' fo'm.

[CASEj--
(PATl-> [read aloudj··

(R.OBJ)-> [paragraphs:'j
(ATT}-> [aceuratelyj
(ATT}-> [Iluentlyj, 721.1

(PA1)-> [answered)··
(R.AC1)-> [quesfions}-> (THM) -> Il-> (THM)->[paragraphs:'x)
(ATT}->[aceurateIYJ, m ..,

Note. Superscripts reler ta proposüion numbers.

PAT. PATIENT, R. ACT. RELATED ACT, R. OBJ. RELATED OBJECT,
AIT. AITRIBUTE, THM • THEME

Figure 2. Example 01 the Iinearisation 01 the display torm 01 a representation lollowing the
method 01 Sowa (1984).
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In preparation for representation, the presented case-file was divided into eight

categories of infonnation entitled Family, Parents' Goals, Current Characteristics, Past

Characteristics. Current Events, Past Events. Current Processes. and Past Processes.

Since the individuaI 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 alIowing the default truth value to

be positive, unIess indicated as negative. The designation of "current" for evenlS and

processes was chosen instead of "present" because the past tense was frequently used

where the infonnation 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 sorne of the infonnation in the parents' repon that penained to their son's

early childhood. The linearised version of th.: dossier is set out in Appendix F.

"Family", "Parents", and "Case" were eXlI'acted 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.

Unear represe1ll(Jtion ofsubjects' reasoning processes. The subjects' protocoIs had

been coded against the propositions that made up the case-fLle. The linearised

representation of the case-file facilitated the identification of the links the subject made

belWeen case information and their inferences. The proposition numbers were used lO

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 Iinked together. The representations of

subjects' rea5Qning were WOlted out from the protocols so as to show as faithfully as

possible the links belWeen case information and inferences. Il may appear lO the reader

that there are instances in which subsystems of hypothesis fonnulation by a subject
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should have been shown as linked but in which they have been shown as separJte

systems of rea5Oning. If this is the case. it is because the subject did not make any

explicit connection between the hypotheses in question. and every effon was made.

bolh in coding and in analysing Ihe protocols. nOI to make any inferences beyond those

made explicit by the subjeets themselves.

For the representations of subjects' reasoning. the links between concepts were

labelled to refleet the kinds of rea50ning used. The relationships between file

infonnation and inferences were of !he types: cause (CAU), condition (COND).

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

"and".

The definition of causal relations was that used by Frederiksen li 975), dting Simon

and Rescher (1966). A causal relation is a relation which expresses one variable (the

effeet) as a function of another variable (the cause). The direction of the causal relation

is given by !he asyrrunetry of the system of functional relations involving the variables.

Forexample, as shown in Figure 3, Subjeet EH inferred from statemems in !he text

referring to !he chiid 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 caUSl' of

poor math skiIls was the chiId's inability to be organised without teacher assistance.

The subjeet's aClUal statement was "If he's having trouble with math ... 50 !his couId be

related to bis difficulty in organising his work". Implied here is a functiona!

relationship between organisation of work and skills in ma!hematics. 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 ..." statemems. This definition thus

distinguishes between what the subjeets aClUally said and what was implied by their

statements.
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Subject EH

4.5.0. 4.7.0-2-K:ONO-+math skiUs are weak --
OR CAU+-Iacks organisational skiUs: *z
OR CAU+-weak in math area

4.8.0··
OR CAU+-dependency
OR CAU+-needs direction. needs organisation: *z

Case-jile Texl
Proposition number.
4.5.0
4.7.0-2
4.8.0

Protocol Text
Segment number.
4.5
4.12
4.14

4.17
4.18

4.21

His math skills are weak
He needs help in getting his school work organised
He has had 10 be sealed close 10 his teachers

... The facl thal his math skiUs are weak
If he's having trouble with math ...
... 50 this could be relaled 10 his difficulty organising his
work
Il couId a150 be ... weak(ness) in that area
Being seated close to the leachers ... can be ... thal ... he's
dependent
Or, he needs to be told whcre he has to go. and how 10
gel organised

CONO =CONOmON, CAU =CAUSE

Figure 3. Sample of relations betwccn concepts in n:presentalions of subject's
reasoning: Subjcct EH
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A similar definition was userl for the negative causal relation. However, in this

case the subjects stated or implied thatthe effect was lli21 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 !!Q1 caused by family

circumstances (Propositions 3.2.0-3.3.1, slating thatthe family is intact and thattheir

financial situation is stable and good).

A conditional link is fonned when text infonnation or one of the subject's previous

inferences is seen by this subject as being supportive of a panicular inference, For

instance, the excerpt in Figure 5. from the representation of reasoning obtained from

the prolocol of Subject EE, shows how this subjecl, taking three concepts from the text,

has inferred that the conjunction of these concepts is a condition for the presence of an

attention deficil disorder (ADD). The sets of propositions 3.6.0-2,3.10.0, and 3.14.0-2

contain respectively the infonnation that the child was an active baby who did not Iike

being touched, did not mix well with other children, and was scallered, impulsive, and

immature, ail of which were regarded as conditions for diagnosing an allention deficil.

A negative conditionallink is fonned when text infonnalion or a previous inference

provides a condition for a characteristic. event, or process nolto be true for the case

under examination. For instance, Subject EE inferred that the additional information

from the case-file text. thal the child obtained a high score (a scaled scor-: of 15) in the

WISC-R Coding subtest (Proposition 7.16.0), was a condition for the absence of an

attention deficil. As shown in the figure, the arrow directions indicale the direction of

the conditional or negative conditional reasoning.
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Subject NA

2.6. h--NEG CAU+--3.2.0-3.3.1

Case-file Texr
Proposirion number.
2.6.1
3.2.0-3.3.1

Prolocol TiA:
Segmenr 1l!unber.
S9
Sl1

Behaviour difficulties
The family is intact
Their financial situation is stable and good

There are aiso behaviourai problems 10 he looked at
... family relationship ... that the family's together ...
they say that the family was stable

NEG = NEGATIVE, CAU = CAUSE

Figure 4. Sample of relations berween 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 Texr
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 childn:n
3.14.0-2 He is scattered, impulsive, and inunature
7.16.0 Coding· IS

Prou>colTar
Segment number.
3.4 The thoughl came in to my mind ... in nol being touched ...
3.6 And when 1see tha1 he did nOI mix well with other childn:n ...
3.7 ... a question of attentionai deficil (disorder) (ADD)
3.9 (Reads: ... is scattered, impulsive, and inunature) See!
S.S Auention (deficit) ... 1didn'l sec tha1 in .he Coding

COND =CONDmON, NEG =NEGATIVE

Figure 5. Sample of relations berween concepts in repl\~sentations of subject's
rc:asoning: Subject EE
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Equivalence relations were shown by Sowa's system of cross referencing of leller

symbols representing the variables that may he insened in the concept slO[. This

system wa:; used when the corresponding display fornl of a represenlation could not he

drawn as either a line or a tree, for instance, when there were loops in the nelwork.

(Refer to Figure 2.) The eXlract from the linear represer.tation of the prolocol

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 CONO), as appropriate, to indicate where subjects explicitly suggested a possible

choice of concepts. The excerpt from the represenlation of reasoning obtained from the

protocol of Subject EH (Figure 3) shows that this subject viewed the fact that the child

was seated dose to his teachers (Propo:;ition 4.8.0) as the resull of his dependency on

others QI: of his needs for direction and help with organisation. Similarly, ;.!!pmative

inferences were generated to explain the child's weak math skills; that the child lacked

organisational skilb QI: that he was just weak ir. that area of slUdy. The link "OR

CONO" was used in a similar fashion when subjecls specified alternative conditions in

order to support an inference.

The conjunction, "and", was shown by the insenion of commas hetween lhe

concepts that were considered in conjunction with one anolher. For instance, as shown

in Figure 3, Subject EE initially considered the sels of propositions 3.6.0-2, 3.10.0, and

3.14.0-2 to bejoinlly indicative indicative of an attention deficit. A funher example of

conjunction occurs where Subject EH postulated that the child's joint needs for

direction and organisation rnay have caused his teachers to seat him close to lhem.

This conjunction is indicated by the comma belWeen "needs direction" and "needs
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organisation". Appendix G contains funher, more comprehensive, examples from the

linear representations of subjects' œasoning.

From the linearised representations of subjects' inference generation it was possible

10 compare and contrast the links that subjects formed between propositions and

between propositions and inferences. Hence lhe types of reasoning used could be

deduced. Group differences in tenns of the presence and frequency of causal reasoning

were studied. The linear systems were also used to compare and contrastthe 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 10 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. ln contrast, poorly-integrated

reasoning was shown when data were linked with inferences in series of distinct linear

relationsh:,,~. Using Sowa's system of cross referencing, indicated by variables, it was

possible to judge 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

detennine whethe.- the level of integration was associated with other characteristics of

the reasoning process.4

4 Appendix H contains part of one subject's prolocol showing all the analytic
procedures applied 10 il.
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Chapter Five

Results

Synopsis of Measures and Analyses5

Subjects' profiles on the Counselor Orientation Scale were analysed in order to lest

for differences between the expert and novice samples. The use of the Counselor

Orientation Scale 10 <livide the sample of 24 subjects into atleasttwo, but not more

than three, broad categories of orientation in psychology had been e,visaged.

However, because of missing data and ambiguous results, orientation was not included

as a second grouping factor in repeated measures analyses. Ins:ead, correlation

matrices belWeen 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 grcupings l, 2, and 4 set out below) were

examined.

The numbers of inferences generated in the various coding categories were

analysed according 10 the following groupings. (See section entitled Prolocol coding

categories in Chapter Four):

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

2. Educational, emotional, physiological, and contextua! inferences.

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

categories.

4. Positive inferenc~s ii~ the educatior.a1. emotional. physiological. and comextual

categories.

5. Prescriptive inferences in the educational, emotional. and physic~l categories.

Type A inferences (those conceming 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) comments were rarely made.

A repeated measures. multivariate analysis of variance was carried out for each of

the [ive 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 ·?ut following the linear

form devised by Sowa (1984) in order to study assessors' reasoning processes.

Information conceming the propositions. or sets of propositions in the case-file textto

which sub~ects referred. was available directly from the representations. Selectivity in

use of ca.se-file information was analysed by using the numbers of references made to

prop<'sitions 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 sturlem's characteristics

mentioned in the file. As assessmem of the extenl 10 which subjects' inferençes were
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integrated with these theories was made. The representations \Vere tllen ~xall1incù for

features that might distinguish the beuer-integrated l'rom the less well-integrated

protocols.

An additionaJ descriptive analysis of the representations was carricd out conccming

the sets of propositions to which subjects commonly referrcd. Particular atlention was

given to interpretations of the child's writlen composition and drawing that had bcen

included in case-file.

Analysis of Subjects' Theorelical Orientation

Ali of the subjects returned Counselor Orientation Scales. However seven OUI of the

twelve expen subjects and four OUI of the twelve novice suojects had omitled responscs

to sorne of the statements. Comments wriuen next to the statements tO which responses

were not given indicated that the omissions were intentional; the subjects had not bccn

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, Ihe novice group, and Ihe

total sample are plotted separately. The expen sample sho\<'ed 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 expert

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

orientation 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 preferenœ for the

Behavioural orientation. The greatest variability in preference was for the Rational­

Emotive orientation and the Ieast variability was found for the Trait-Factor orient;uion.

The means and standard deviations of the Counselor Orientation Scale scores for each

experience group are shown in Table l.

A Hotelling's Tl statistic was calculated using the cases for which the data sets were

complete. thirteen in aIl. No significanl difference was found belween the experts and

the novices with respect to the prof1Ies of their scores on the Counselor Orientation

Scale. T2 (7.5) =5.88.p =.90 (Table 2).

Table 1

Means and Standard Deviations (50) 01 Counselor Orientation Scale Scores lor the Expert

and Novice Groups

B E F TF cc G RE

Expert

N 8 6 8 10 11

Mean 11.50 14.50 14.25 12.90 15.64

50 2.14 1.05 1.83 1.66 1.57

Novice

N 12 11 11 11 12

Mean 11.42 14.09 13.55 13.46 16.33

50 1.62 1.58 1.57 1.44 2.06

B • Behavioural. E. Exlslential. F. Freudlan. TF. Trait·Factor.

CC. Cllent·Centred. G. Gestatt. RE. Rational Emotive.

..

9 9

16.0013.11

1.50 1.69

10 12

15.20 13.83

1.81 2.76
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Table 2

Summary 01 Hotelling's f2 Test 01 Group Oil/erence on the Counsefor Orientation Scale (COSj

Factor

COS scores 5.883

dl

7, 5

p

.879

The correlations between scores obtained on the Counselor Orientation Scale and

the nurnbers of inferences generated belonging to the categories: total nurnber of

negative inferences. total nurnber of positive inferences. total nurnber 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 discemed. and none of the correlations were significanl.

Table 3

Correlation Matrill lor Counsellor Orientations and Negative, Positive, Rejected, and

Prescriplive Inlerence Categories

Inference Categories

Orientalion Negative Positive Rejected Prescriptive

Behavloural -.23 .00 .16 .26

Exi51entlaJ -.05 .28 .38 -.10

Freudlan .02 -.09 -.12 .37

Trail-Factor .32 .15 -.Q1 -.32

C"ent-Centred -.22 -.01 .14 -.26

Gesta~ -.04 -.09 .16 -.25

F11lonal-Emolive -.27 -.07 .17 -.20
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The correlation rnatrix between the Counselor Orientation Scale scores and the

nurnbers of inferences generated in the educational. ernotional. physiological. and

contextuai categories was aiso conslructed (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 Existentiai orientation. and the numbers of

inferences about educational fealures of the case; however. none of these correlations

werc significanl.

Table 4

COt;9/ation Matrix (or Counsellor Orientations and Edueationa/, Emotional. Physiologieal, and

Contextua//n(erence Categories

Inference Categories

Orientation Educational [motional Physiologieal Contextual

Behavioural -.12 .60·· -,31 ·,15

Existential .08 -.09 -.19 .48'

Freudan -.33 .32 .30 -.14

Trail-Factor -,04 .32 .40'a .49'

CUent-Centre<! -.28 -.22 .04 .40b

Gestak -.21 -.09 .14 .01

Rational-Emotive -.19 .00 -.56·· ·.02

a D value to 3 significant figures was .404. whieh equalled the critical value tor correlation
slgnilicant al the .05 level.

bD value to 3 slgniflcant ligures was .402 and, therelore. was below the eritical value.
'p<.OS. "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 < .O\), a positive correlation of .49 between the Trait-Factor

orientation measure and the number of inferences in the contextual category (p<.OS), a

positive correlation of .48 between the Existential orientation measure and the number

of inferences in the contextual category (p < .OS), and a positive correlation of .40

between the Trait-Factor orientation measure and the number of inferences in the

physiological category (p < .OS).

From the correlation matrix of orientations and the three categories of prescriptive

inferences, educational, emotional, and physical (Table S), 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-CenO'ed orientation (r =-.43, p < .OS), the Gestalt

orientation (r =-.Sl,p < .OS), and the Rational-Emotive orientation (r =-.49,p < ,oS).

Table 5

Corrola/ion Ma/rilt lorCounse/Ior Orien/a/ions and Prescriptive Inference Categories:

Educational. Emo/ional. and Physical

Inference Categories

Orientation Educational Emotional Physical

BehaYlourai -.09 .55" -.32

Exlstentlal .07 -.10 -.33

Freudlan .26 .54" -.57"

Trait-Factor -.27 -.24 -.12

CUent-Centred -.09 -.19 -.43·

Gesta~ -.23 -.04 -.51·

RaUona~EmoUve -.27 .05 -.49·

,- ·p<.05. ··p<.01.
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Significant positive correlations were found for bOlh the Behavioural and Freudian

orientations and prescripuve inferences in the emotional category

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

Analysis of Inference Counts

Figure 7 presents the means and slandard deviations of the numbers of inferenees

made by each of the two groups of subjects for the following coding categories;

negative inferences, positive inferences, rejected inferenees, and prescriptive

inferences. The sum of the inferences made in each of these categories equalled lhe

tola! number of inferences generated. The expens inferred more Ilegative attribules

(M = 17.75) than did the novices (M = 14.67) as well ~s more positive attributes

(M = 13.92) than the novices (M = 11.75). The expens reJceted more of lheir

inferences (M = 2.83) than the novices (M = 1.92). More prescriptive inferenees were

made by the expen group (M = 6.75) lhan by lhe novice group (M = 4.92).

Although it appears that lhe expens generated more inferenees in eaeh of the four

categories than the novices, group differenees were not found to be statislically

significant across the four categories, Mu/l. F (3, 20) = 0.31, p = .82, nor were

signifieant group differenees found for the lola! number of inferenees,

F (l, 22) = 1.30, P = .27. As ean be seen in Figure 7, there was considemble variance

in the data for each inferenee eategory. For the sample as a whole, lhe largest number

of inferenees made was in the eategory of negative inferenees (M =16.21), followed by

inferenees in the JX'~itive eategory (M = 12.83). The m~an number of prescriplive

inferenees was 5.83 and r!te mean number of rejeeled inferenees was 2.38. These

within-subjects effects were found to be statistieally signifieam,

Mu/l. F (3, 20) = 7.36, p < .01. These results are summarised in Table 6.
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Figure 7. Means and standard de\ Jlions of the numbers of
inferences made by each group: negative, positive, rejected, and
prescriptive categories.
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Table 6

Resuns 01 Tests lor Groups x Variables. Between-Groups. and Within-Groups EI/eets lor

Inlerences in the Negative. Positive. Rejected. and Preseriptilié! C'Jtegories

Effeets

Groups x variables

Betweeni/roups

Wilhin-groups

a= Mun. F.

•• p<.01.

F dl

3.20

1.22

3.20

p

.82

.27

<.01"

Table 7 summarises the lests of contrast effecls between pairs of variables in the

inference categories; posiùve, negaùve, rejected, and prescriptive. The differences

belWeen the means of the nurnbers of inferenees in the positive and negative categories

were nOI found li) be signifieant, F (2,22) = 2.63, p = .09. Slatistica! sigaifieance was

found for the contrast between the nurnber of negalive mferences and the nurnber of

rejected inferences, F (2, n )= 43.25, P <. 01. and for lhe contrast between the mean

nurnber of rejected inferences and the rnean nurnber of prescripùve inferences,

F (2. 22) =10.75, p <. .01.
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Table 7

Tests for Contrasts Belween Variables m the Set of Negative. P;;Jsitive, Rejected. and

Pres<:riptive Inference Catel."ries

Contras!

Total i~ferences

PO$itive vs Negative

Negative vs Rejected

Rejected vs Prescop.

•• p<.01.

F

2.63

43.25

10.75

df

2.22

2,22

2,22

p

.09

<.01··

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

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

emotional, physio10gical, and contextual. (See definitions of categories on pp.52 and

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

experts made more inferen('es about educational characteristics (M = 14.17) than the

novices (M = 11.33), and more inferences a1Y.>ut emotional characteristics (M = 8.25)

!han the novices (M =6.25). The expens made fr'Ner inferences penaining 10

physiological characteristics (M = 3.33) !han the novices (M = 4.08), but made more

inferences conceming contextual features (M =3.17) than did the novices (M =3.00).



'.'

79

[] Expert

(21 Novice

20

!Il

~ 15
c::
(I?

.S!

.5-o 10
ciz
c::
l'll
CD
::E 5

0
l'll Iii ~ Iii
c:: c:: ::l
0 0 '0 )(

~ "" 0 CD0 0 ë
::l E

.~ 0
"C W (.)
W ..c:a..

Inlerence Categories

Figure 8. Means and standard deviations 01 the numbers 01
inlerence retained by each group: educational. emotional,
physiological, and contextuaJ categories.



'. 80

The group differences across these four categories were not found to be statistically

significant, Mult. F (3,20) = 0.79, P = .51. The two subject groups were not found to

differ sig..ificantly 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 contextuai inferences contributed leastto 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). Thes," within-subjects effccts were

found to he statistically significant, Mu/t. F (3,20) =5.02, p < .01. These results are

summarised in Table 8. Tests for COntraSlS, summarised in Table 9, belWeen pairs of

values obtained for the inference categr,des 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 differencc i>etween the

numbers in the physiological and contextual categories was not found to be significant,

F (2, 22) =0.55, p =.59.

TableS

Results of Tests for Groups x Variables, Between·Graups. and Within-Graups Effects for

Inferences in the Educational, Emolianal. Prescriplive. and Cantextual Categories

Elfacls F df P

Groups x v8riabieS 0.798 3,20 .51

BetweenlIroups 0.79 1,22 .39

Withlnllroups 5.028 3,20 <.01··

8. Mu~. F.

•• p<.Ol.



Hl

Table 9

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

ConteX/uat Inference Categories

Contras!

Negative and Positive tnferences

Educational vs J.;molional

Emotional vs Physiolog.

Physiolog. vs Contextual

.. p<.01.

F

11.51

6.95

0.55

dt

2.22

2.22

2.22

p

<.01't

<.01'

.59

-.

The inference categories designated educational, emotional, physiological, and

contextual were subdivided according lO whether they were negative or positive

descriptions of the student, that is, according to whether they belonged tl" 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 a1so generated more negative inferences than the novices in the

emotional category (M = 6.00 and M = 4.00, respectively). The expens made fewer

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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Mu/t. F (3, 20) = 0.96, p = .43, nor were the two groups found to differ significantly

with respectto the total number of negative inferences made up of these four

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

Table 10

Resu"s of Tests for Groups x Variables, Between·Groups, and Within·Groups EffeCfs for

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

EHeds

Groups x variables

Betweenilroups

Withlnilroups

a. Mu". F.

F

0.96a

0.78

2.44a

dl

3,20

1,22

3,20

p

.43

.39

.10

·r

As shown in Figure 9. both Ihe expert and novice groups IOgelher generated most

inferences in Ihe negative. emotional category (M = 5.(0) and fewest in Ihe negative.

contextual category (M =2.42). Bolh groups togelher made m:>re negative. educational

inferences (M = 4.46) Ihan negative. physiological inferences (M = 2.83). However.

Ihese wilhin-subjects effects were not found to be statistically significant.

Mu/t. F (3. 20) =2.44. P=.10. (See Table la.)

The results of tests for contrasts between Ihe values in the following pairs of

negative inference categories; educational and emotional. emotional and physiological.

and physiological and contextual. are set out in Table Il. As shown in Ihe table. Ihe

contrast between Ihe values for the negative emotional and negative physiologica1



Table 11

Tests for Contrasts 8etween Variables in the Set of Negative Inference Categories:

Educational, Emotional, Physiological, and Contextual

Contras!

Negative Inferences

Educational vs Emotlonal

Emollonal vs Physlolog.

Physlolog. vs Contextual

·p<.05.

F

0.56

4.56

0.31

dt

2,22

2, 22

2,22

p

.58

<.05'

.74

categories was found to be statistically significant F (2, 22) = 4.56, p < .05. whereas the

contrasts beIWeen the values for negative educational and negative emotional. and

beIWeen the values for negative physiological and negative contextual were not found

to be significanl, 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 IWo subjcct groups in the educational,

emotional, physiological, and contextual categories. More positive inferences of an

educational natuIe were made by the experts (M = 9.00) compared to the novices

(M oz 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 expens (M = 0.83) than by the novices

(M = 0.92). For the contextual category, the mean for the expens was bigher 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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Mu/I. F (3. 20) =0.33. p =.80. The [WO groups also did not differ significantly in the

total number of positive inferences generated in the educanonal. 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 Variables, Between·Groups. and Within·Groups Effects for

Positive Inferences in the Educational, Emorional, Physiological, and Contextual Categories

Effeds

Groups xvariables

BetweenlIroups

Withlnllroups

a. Mult. F.

• p<.OS.

F dt

3,20

1,22

3,20

p

.80

.56

<.05'

For the sample as a whole. as shown in Figure 10. mosl positive infercnces werc

gencrated in the cducational calegory (M =8.29), followcd by the emotional calegory

(M =2.25). Thcrc werc fewcr positive infcrcnces in the physiological calegory

(M =0.88) and still fewcr in the contextual category (M =0.67). Statistical

significance was found for these within-groups effccts, Mu/I. F (3. 20) = 3.43, p < .05

(Table 12). Tests for contrasts betwecn pairs of these values showcd thal therc was a

significanl diffcrcnce between the numbcrs of positive infercnces gencralcd in the

cdueational and cmotïona1 Citegories.F (2, 22) = 20.31,p < .01, and belwecn the
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number.; of positive inferences generaled in the emoliona! and physiologica! categories.

F (2. 22) = 6.28. p < .O\. However. statistica! significance was nol found for the

contrasl between the positive. physiologica! and positive. contexlua! categories.

F =0.61. P =.553. Table 13 contains a summary of the lests for contrasts on this sel of

variablr.s.

Table 13

TRsts (or Contrasts 8e/Ween Variables in the Set o( Positive In(erence Categories:

EdJcational, Emotional, Physiological, and Con/ex/ual

Contrast

Positive inferences

Educalional vs Emotional

Emotlonal vs Physlolog.

Physlolog. vs ContextuaJ

··p<.Ol.

F

20.31

6.28

0.61

dt

2,22

2,22

2,22

p

<.01··

<.01··

<.55

The fina1 sel of inferences examined consisted of those in the prescriptive category,

subdivided aœonling ID reeommendations for educational, emotiona!. and

physiologic;a1 strategies. Figure Il shows the means and standard deviations of the

numbers of inferences in each of the three prescriptive categories made by each group

of subjccts. These include the prescriptive inferences rejccted. However. only IWO

suujccts rejected any inferences in the prescriptive category; one subjccl rejccted one

prescriptive inference and the oL'Jer rejccted IWO. The expens reeonunended

educational approaches more frequently (M = 2,50) than did the novices (M = 2.25).
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They also rerommended approaches thal were designaled emotional more frequenùy

(M =3.50) than the novices (M = 2.42). The experts also made more recommendations

in the physical. prescriptive calegory (M = 0.75) compared 10 the novices ':M = 0.25).

However. no significanl differences were found when the ru'o groups were compared

across the three types of prescriptive inferences. Mu/t. F (2, 21) = 0.64, p = .54 or when

they were comparai on the lotal number of inferences in the prescriptive calegory.

F (1. 22 ) = 2.04, p = .17. Overall. mOSl of the prescripti\'e inferences were made in the

emotional calegory (M = 2.51), comparai 10 a mean of 2.38 in the educational calegory

and a mean of 0.50 in the physical calegory; however. the multivariale within-subjecls

effecl was nol significanl. Mu/t. F (2, 21) = 2.75, p = .09. These results are presented

in Table 14.

Table 14

Results 01 Tesls for Groups JC Variabl6s, BeIWeen·Groups, and Within-Groups Effects lor

Prescrip/ive Inlerences in the Educational, Emotional, and Physical Calegories

E"ects

Groups JC variables

Between~rouP8

Wilhln-groups

a. Mu'. F.

F dl

2,21

1,22

2,21

p

.54

.17

.09

Tests for conttasts, as summarised in Table 15. showed thal thcre was no significanl

diffcrcnce belWccn the numbcr of prescriptive infcrcnccs in the educational calcgory
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compared 10 the number in the emolional calegory. F (2. 22) ; 1.95, P ; .17, bUI thul

there was a significanl difference belween the number in the physical category

compared to the number in Ihe educational calegory, F (2, 22) ; 15.47. p < .01.

Table 15

Tests for Contrasts 8e/Ween Variables in the Set of Prescriptive Inference Categories:

Educalional, Emotional, and PhySical

Contras!

Prescriptive inferences

EducationaJ vs Emotional

Educational vs Physical

•• p<.Ol.

F

15.48

.95

dt

2,22

2,22

p

<.01··

.17

Analysls or the Representations orSubjects' Reasoning

Se/ectivity in use ofcase-fi/e dala. The linearised represenrations contained the

infonnation in the case-file text to which subjects referred, ln setting out the

represenrations, the proposition numbers from the presented case-flle were used 10

stand for this infonnation. These proposition numbers were then used to esrablish how

many limes each subject referred to the case-file te"t and from which topics in the le"t

these references came, Thus a measure of selectivity in the use of case-file dara was

obtained from enumerarion of the references made 10 each of the nille topics in the te"I,

Figure 12 shows the mean number of references made by the Iwo expefience groups 10

each case-file topic and the corresponding Slandard deviations.
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The expens referred to each tcpic more frequently than the novices, with the

exception of Topic 5, the child's binh and rnedical history, which was referred tO

equal1y often by bath ex.,ens 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. Mu/t. F (8, 15) =0.74, P =.65. The mean number ofreferences wade to the text

by the expens was 75.75, which was greater thail the mean number of references made

10 the text by the novices (M = 54.50). HC'wever, this group difference in the total

number of references made to the case-file text aise was not found to be statistically

significanl, F (l, 22) =1.92, P =.18. (Figure 12 indicates thatthere was considerable

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

16.

Tabll18

Results of Tests for Groups Je Variables. 8e/ween-Groups. and Within-Groups EffBC's for

References Made to Topies in the Case-file TeX/

Effeds F dt p

-......

G/'OUIlI x varl8bIes 0.748 8, 15

Belween-groups 1.92 1,22

Wllhln-groups 5.298 8, 15

8. Mult. F.

··p<.01.

.65

.18

<.0'"
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Figure 12 presents the numbers of references made 10 each lopic and Ihe

corresponding standard deviations, with the lopics ordercd according 10 decreasing

frequency in the number of references made per IOpic. As shown in the figure, Ihe

majority of subjccIs made most reference 10 Topic 7, the test results, (M = 17.50) and to

Topic 3, the parents' repon (M = 14.04). An examination of the resulls obtaincd for

each subjcct showed that, for all but three subjects (EC, EH, and NK), either Topic 7 or

Topic 3 ranked fust in terms of the number of references made to each of these IWO

topics. For ail subjects, Topic 4, the school's comments ranked third in regard to the

number of occasions subjccts drew upon case-file infonnation (M = 9.75). Topic 6, the

psychologist's observations, ranked founh (M = 7.71). Topic 5. the birth and medical

history, ranked fûth (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 l, the basic referra!

data ranked ninth (M =2.29).

A significant difference was found to exist beIWeen the numbers of references made

10 each of the topics whcn bath subject groups were considered together,

Mu/t. F (8.15) = 5.29. p < .01. (Refer to Table 16.) The results of tests for contrasts

between the numbers ofreferences made to the topics are summarised in Table 17. As

set out in the table. a significant contrast effect was found beIWeen 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

ContraS1 F df p

Topies

7vs3 1.21 2.22 .32

3vs4 3.42 2,22 .05'

4vs6 2.26 2,22 .13

6vsS 4.72 2,22 <.05'

Svs2 1.33 2,22 .28

2vs9 1.97 2,22 .16

9vs8 0.37 2,22 .70

8 vs 1 0.38 2,22 .69

a. greaterthan .05 (value to 3 signilicant figures was .051).

'p<.OS.

Figure 13 shows the mean numbers of references made to each topic as proponions,

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 sÎiown in Figure 13, corresponding in magnitude to

those for the absolu!C numbers of references (Figure 12), and, once again, the

considerable variance in the data can be seen. The number of references made 10 Topic

8, the child's composition, and ID Topic 9, :he child's drawing, were not considered as

proportions since these sections had not becn subjccted to a propositional analysis.

Figure 13 refleclS descending order in the proportionate number of references per topic.

....
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Taking into account the amount of infonnation presemed under each topic, as

measured by the number of propositions per topic, the majorily of subjects made most

reference to Topic 7, the test results, (M = 0.41) and (0 Topic 4, the school's commems,

(M = 0.41). (The values for these means to three decimaJ places were M = 0.407 for

Topic 7, and M = 0.406 for Topic 4.) Topic l, the basic referra1 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 = 0.18). Topic 5,

the birth and medical history, ranked sixth (M = 0.17). Topic 6, the psychologists

observations, ranked seventh (M = 0.14). Within-subjects effects were significanl,

Mu/t. F (6, 17) = 6.97, p < .01.

The resuils of tests for contrasts belWeen lhe numbers of references made to the

topics are summarised in Table 18.

Table 18

Tesls for Conlrasls Between Ihe Proponionale Numbers of References Made la Tapies in Ihe

Case·file Tex!

Contras! F dl p

",

Tapies

7 vs 04

4va1

1 va3

3vs2

2vsS

.. p<.01.

0.05 2,22 .96

1.65 2,22 .22

o.n 2,22 .48

5.97 2,22 <.0'"

1.69 2,22 .72
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As shown in Table 18, a significam contrast effect was found between Topics 3 and 2

(the parems' report and the description of the presenting problem), No funher contrast

effects were found.

Causa/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

Il.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

respectto the total number of causal links fonned was not found to be statistically

significant, t (22) = -0.44, P = .66). The group differences with respectto forward

causal links and baclcward causal links were also not significanl, t (22) = -0.296,

P = .770 and t (22) = -0.448. P = .658, respectively. Table 19 contains a summary of

the mean numbers of causal links and the results of the slatisticaileSlS.

Tab1l111

NufTtHIrs of Causal Unks Identified ln the Expens' and Novices' Protocols and Summary of

t-Tesls for GrOlJP Differences

Mean oomber of Unks

Group Total causal Forward causal Backward Causal

Expert 10.0B 4.0B 6.00

Novice 11.67 4.50 7.17

t (22) • -0.44 t (22) • -0.30 t (22) • -0.45

p. .66 p. .n p. .66
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Characteristics of Subjects' Reasoning Processes

Integration ofinformation. The linear forms of the representations of subjects'

reasoning processes were examined to detennine to what extent subjects had combined

concepls derived directly or inferred from the case-file. A representation contai"ing

well-integrated reasoning was defined as one containing concepts which were cross­

referenced to one another, in accordance with Sowa's system of letler symbols standing

for equivalence relations. A representation which was not well-integrated was defined

as one consisting of separale explanations for a few fealures menlioned in the case-file,

with few or no cross-references beIWeen concepts.

Extraets from IWO linearised representations (Subjecls EG and ND), one of which

contains cross referencing and was judged to contain sorne degree of integration of

information (EG), and the other of which contains no cross referenci~g and was judged

10 be poorly integrated (ND), are presented in Figures 14 and 15. (These linear

representalions are set OUI in full in Appendix G.) In both examples, the subjecls have

generaled inferences based on case-file lexi from Topics 3 and 4 (the parents' repon

and the school's comments). although they selected different sets of propositions as

eues.

The example from the linear representation derived from the protocol of subjeci EG

(Figure 14) shows how this subjec!, on reading thal the sludenl had been an active baby

who did not Iike being lOuched (Propositions 3.6.0 - 3.6.2), inferred that the child had a

fragil,. nervous system. This inference was then used as a condition for an inferred

rigidity in new leaming and also as a cause of the inferred difficulty in being a success

al school. In the linear representation of Subjecl EG's reasoning. il was, therefore,

necessary to mark use of the "nervous syslem problem" hypothesis with the cross

reference symbol "·v". In contras!, the example from the Iinear representalion derived

from the protoeol of Subject ND (Figure 15), shows how this subjecl, has, at this stage

in the reading of the case-file, not referred back 10 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 suppon or modify earlier theories. However. the representation is list-like in

that this subject ):(enerated separate 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 schoolthe 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'

repon. inferred that the student had many problems, the specific motor coordination

problem was not mentioncd 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

providcd evidence contrary to this hypothesis. but it was not linked to other data or ta

other inferences.

Sorne separate. that is. unlinked, explanatory inferences in response to distinct

features mentioncd in the case-file were characteristic of all the protocols, but several

subjects also generatcd hypotheses that were subsequently uscd ta help elaborate other

hypotheses. Eight linc~ar representations were judgcd to include more highly integratcd

reasoning compared ta the other 16 protocols. Four of the eight were from the expert

group (Subjects EC. EG. EH. and El) and four wele from the novice group (Subjects

NA. NE, NG. and Nl). Compared ta other protocols. these containcd more inferences

that were put ta use in explaining further inferences. In addition. these inferences were

more frequently linkcd with later infcrences. For instance. in the example given in

Figure 14, Subjcct EG has linkcd the inference about the student's ncrvous system

problem, markcd "·v", 10 two other inferrcd difficulties. The full representation of this

subject's protocol contains additional instances of cross-referencing. (Sec Appendix

G.) No such linkage is present between the infcrences generatcd by Subject ND

(Figure 15).



Subject EG

3.6.0-3.6.2-+COND--K:hild has fragile nervous system,
sensitive nervous system:*v

2.6.0-2,
3.6.0-2.
3.4.0-1-+COND-lrigidity in new learning-­

O)ND4-*v
COND4-7.12.0. 7.13.0. 7.15.0
CAU-lnot Cully utilising abilities

TOPIC 4.1.0 (School's comrnents) --
o)ND-Mliffieulty becoo1ing a teenager
o)ND-Mlifficulty finding himself
o)ND-Mliffieulty relating te scbool environment
o)ND-Mlifficulty being

a success4-CAU4-immaturities in CNS:*v.
immature ways of
reacting4-O)ND4-PARA 3.1.0

(Parents' repon)
O)ND-ldiscrepant academic fl.!:I...'1ioning

Case-file Text
Proposition num/Jer.
2.6.0-2 He (Edgar) is now manifesting behaviour diff"1culties
3.4.0-1 There is a family mstory of leaming difficulties
3.6.0-2 He was an active baby who did nollikc being touched
7.12.0 WlSC-R Picture Completion scalcd score - 8
7.13.0 WlSC-R Picture Arrangement scalcd score • 8
7.15.0 WlSC-R Object Assembly scalcd score - 8

o)ND =O)NDmON. CAU =CAUSE

Figure 14. Extrael from a well-integrated protoeoL

llXl



4.9.0
4.12.0-4.12.1
7.16.0

r

lOI

Subject ND

3.5.0-3.5.I--+COND-+child's problems stem
from binh 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' repon) ••
COND-+child has many problems
NEG COND--+placement in regu1ar class (subject expected

placement in a specia1 education class)
NEG COND-+parents are supportive (subject guesses that this is the case,

despite their repon)

4.9.O--+COND--+teaehers provide suppon

4.12.0-4.12.1 .....CAU+-emotiona1 problems stemming from home

Case-jile Texz
Proposition IIUm1Jer.
3.5.0-3.S.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 bis basic level ski11s of attention, attilUde, and

concenll'llion
His teachers have tried ta he supp<Xtive
1bcre have bc.n crises in every school ycar
WISC·R Coding scaled score • IS

COND =CONDmON, CAU = CAUSE, NEG = NEGATIVE

Figure 15. Extract from a poorIy integra!Cd represcntation.
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Qualitative differences between the protoco/s. The eight best-integrated

representations were slUdied for any characteristics they might have had in common or

that wouId 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

cornmon patterns of reasoning, nor could these subjects be classified according tO how

much of the case-file data they drew upon for their complete sets of interpretaùons.

Howevcr. there werc qualitative differences in the interpretations of the case-file

data made by the expcns EC. EG. EH. and EJ that distinguished them from other

memhers of the expert group. Subjects EC and EH were outliers in thal. unlike the

other 10 expcns. they did not draw most of their infercnces from either Topic 3, the

parents' report, or Topic 7. the test results. The absolut': numhers of references made

to cach of the nine topics were uscd for the slUdy of qualitative differences between

case-file interpretations. rathcr than the proportional numbers. 50 that Topics 8 and 9.

the cl1ild's composition and drawing. could he included in this analysis. (Sec earlier

analysis entitled Selectivity in use ofcase-jile data.) EC referred ta Topics 8 and 9 (the

composition and the drawing) more than to any other topic. and EH refcrrcd to Topic 4

(the scl1ool's comments) masl frcquently. EG. EJ. and also EC stood out bccause of the

kinds of interprctations they made. Their conclusions about the nature of the student's

problem werc unlike those of the other subjects. both in regard to the diagnoses made

and 10 the spccificity of the conclusions drawn. Thesc thrce subjects described the

slUdenl's problems in specific lcrms. For instance. in the examples given in Figures 14

and 15. Subjecl EG hypothesised that the slUdenl's nervous system was immature

wllile. in contrasl, Subjccl ND refcrrcd ta problems in general. The majority of subjects

werc similar ta Subjccl ND in thal they discusscd the slUdent's problems in gencral
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tenns. 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 conceming a specific personality

disottlcr.

Tabll20

Mean PercentiJQ9s of References Maoo ta Eaeh Tapie in the Case-file and Corresponding

Values for Standarrl Deviation (SD)

TopicNo.

Mein perœntage

SD

Topic No.

Mean percentage

SD

1

3.81

3.31

6

11.93

5.40

2

6.12

3.72

7

25.48

9.72

3

21.61

7.41

8

4.48

4.01

4

15.12

6.61

9

4.90

4.19

5

7.94

7.80
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Subjecl EH drew most extensively on Topic 4 the school's comments, (25 per cent

of references) and slighdy less extensively on Topic 7, the tesl resullS (22 per cent).

The most highly integrated pan 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 infercnce followed direcdy from statements lhat

appeared in the case·file and hence Ihis subjecI's inferential reasoning did not depart

from the more common pattern observed for other subjecls. The inferences thatthe

child lacked motivation and was impulsive were also relevant 10 Ihis subject's

argument.

Subject EG was not unusual in that dIe parents' report and the test results provided

the most frcquently used infonnation 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 whiclJ 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 he presented, this subject

predicled that the student would obtain higher scores in cognitive tasks than in most

visua1·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.

Subjec:t El also maintained a single, underlying hypothesis, generated after reading

the pa!eIIts' report. His hypothesis about the existence of cerebral dysfunction

determined the interpretation of ail subsequent infonnation. The representation for this

subjec:t shows a high degre~ of integration of information with the cerebral dysfunction

inference. This subjec:t relied most heavily on the parents' report and the lest results as

infonnation SOUlteS (27 per cent and 24 per cent of aU references respectively).
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The novice subjects. NA, NE, NO, 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. Ali four used either the parents'

repon or the tesl resuhs more extensively than other lopics. aIlhough Subjecl NO macle

equal numbers ûr i.:ferences 10 the parents' repon, the tesl resulls, and the school's

comments. Subjects NA and NE bolh integraled a large pan of Iheir interpretations of

the case·file data within an inference aboutlhe child's being under pressure to perfonn

weil al school. Subjecl NE also paid attention to physiological factors thal mighl have

contributed to the child's difficulties. Subjects NO and NI deall with inferences

conceming the child's ability or inability 10 pay altention and to COnCenlTale. although

they drew opposite conclusions. NO characlerised the child as dislTactible and

impulsive as suggesled in the repons, whereas NI dispuled the case·file infonnation

thal the child could nOI concenlTale weil. The representations for NA, NE. NO. and NI

are shown in Appendix G.

ln summary. the distinguishing faclor for the four expen subjects whose

interpretations of the given data were the besl inlegraled arase from less conventional

approaches on their pan in comparison 10 the other subjects in this slUdy. The four

novice prolocols did nol appear 10 have fealUres in common beyond the higher level of

integration nor were they otherwise distinguisbable from the other subjects.

Three additional expen protocols and one other novice prolocol included sections

!hal showed integration of information and hypotheses to a lesser degree than the eighl

prolocols listed above. but thal were nOI purely the "explanatory lislS" that were typical

of the remaining twelve prolocols. As in the eight besl-integraled prolocols. these four

also contained inferences that were then linked with other infercnces. However.

compared 10 the eight prolOCols described above. these inferences werc nOllinked to

other hypotheses as frequently. The three expens. EA, EE, and El. did not differ from
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the majority of the subjeclS in the frequency of use of the parents' repon and the test

results. ln comparison to the experts. EC. EG. EH. and El. the best integraled pans of

their discussions centred on hypotheses of a more general nature. Whereas the fonner

were specific in their conclusions. Subject EA concluded thal the child's difliculties

were due to emotional problems rather than academic difliculties. EE's discussion was

concerned with inconsistencies in the repon which required funher investigation of the

sources of the child's difficulties. and El considered stress as an imponant contributor

to the educational and behavioural characteristics described in Ihe case·file. The

novice subject, NK. differed from the others in the novice group and from most of the

expen group in that more reference was made to Topic 5. the medical history.

(21 per cent of references) than to any other topie. The more central hypothesis

generated by this subject was that the child engaged in anention·seeking behaviour a

cause of which had been his early childhood iIlnesses.

The hypotheses generated by EA, EE, El, and NK were embedded amongst

alternative hypotheses and did not stand out as distinctly as the main conclusions drawn

by those subjects whose prolOCols were bener integrated. Moreover, fewer of the

interpretations made by subjects in the group whose hypotheses were less weil

integrated were influenced by a determinative stance on decisive faclors in the case.

Thcir protoeols were less clear as to what they regarded as the most salient fearures of

the case. These subjects' (EA, EE, El, and NK) representations appear in Appendix G.

The representation conslrUcted for the remaining five experts and seven novices

were list·like in that propositions and sel~ of propositions were explained as being the

outeomes of inferences about events and characteristics, or they served as explanatory

infonnation for other sets of propositions and inferences. But each line of reasoning

formed a separate system with litt1e or no linkage to other systems. The representations

for Subjects EK a.'\d ND, shown in Appendix G, are examples of explanatory listings.
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Additional Observations

Differentiai use ofcase-jile data. Different subjects used the sarne sets of

propositions but drew opposite or dissimilar conclusions from them. Specific exarnples

are given in Table 21. Table 21 shows the proposition numbers, the infonnation given

in these propositions, and the alternative types of inferences made that were based on

this infonnation. Details of the numbers of subjects, by experience group, and in lotal.

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

Interpretarion oflhe srudent's wrillen composirion and drawing. Seven OUI of 12

expens rated the .tudent's wrillen composition for the level of cognitive maturity il

reflecled. (The composition. designaled Topic 8. is included in Appendix A.) Of these

seven, three rated it as appropriale for the child's age and four raled il as immalure.

Two of the seven staled thal the composition reflected poorly organised thoughts. A

third expen subjecl (one who had nol made any comments regarding the cognitive

maturity reflecled) expressed uncenainty as 10 whether the child had been unable 10

organise his thoughts properly or whether the faulls in punctuation made il confusing

for the reader. Ail of the seven subjects who gave the composition a rating according

10 the child's level of maturity also made general comments aboui the grammar.

spelling. or punctuation. Even those who found ilto be generally mature recognised

the faults in punctuation. Two additional expert subjects criticised the grammar

withoul commenting on whether or nOI the composition reflected an appropriale

intellectual maturity. AIl comments made aboui the spelling were favourable. (The

composition did nOI contain any spelling errors.) Two expen subjects allempled 10

inlerprel the composition for projective conlent, bUI both stated thal il did nOI yield any

information.
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Table 21

Examples 01 Opposite Conclusions Drawn Irom the Same Data Set

Numbers 01 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 righl 2 2 4
grade for his age.

2.2.0 Edgar has had long- Child is leaming 2 3 5
standing learning disabled.
dilficulties. Child is not learning 2 0 2

Topic 7 Tesl resulls are disabled.
in normal range.

._-- ---- ----

3.9.0-1 Al nursery school he Child is poorly coord- 3 0 3
was observed as being inaled.
poorly coordinaled. Child is nol poorly 0

Topic 9 Drawing done by child. coordinated.

3.18.0 He leases his two Abnormal behaviour. 3 2 5
younger brothers. Nonmal behaviour. 2 1 3

4.2.0-2 Edgar Is enrolled in Programme is inapprop- 6 10 16
a bilingual programme riale.

Programme is approp- 0
riale.

4.5.0 His malh skills are Malh dilficuny is 4 5 9
weal<. separale trom other

7.6.0 WISC-R Arithmetlc problems.
subles! score 10 Malh difficuny is a

7.28.0- WRAT resuns: cannol manileslalion of the 6 4 10
7.32.0 do fractions: WRAT olher problems.

ArIlhmellc sublest
score Grade 4.9.

6.17.0-1 He Iikes movies wilh Inlerest in violence 4 2 6
violence and horror is a cause for concern.
in lhem. Liklng movies of this 0 3 3

type Is normal.

.,.,.
,

.,lt'.
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Three novice subjecls rated the composition for level of cognitive malurity. One of

these judged il as age·appropriale, withoul commenting on grammar, spelling, or

puncluation, and one judged il as age-appropriale despite poor grarnmar. The third

judged il as below age level. A lotal of 10 novice subjecIs commented on grammar,

spelling, or puncluation. Three novice subjecls interpreled the composition in a

projective manner. Two of these, including one subjecl who had also rated il as

cognitively mature, read expressions of loneliness in the child's SIOCY. The third read

the requesl given by the mothc:r 10 the child in the SIOCY as a command, and, therefore,

was of the opinion thal Edgar was projecting his own mother's soiclness inlO his stocy.

Ali of the subjects who participated in the slUdy made sorne comment on the

drawing of a persan thal was included in the case-file. A copy of Ihis drawing,

designaled Topic 9, is included in Appendix A. Six of the rwelve expens raled Edgar's

drawing as cognitively immature, the remainder raled il as reflecting the appropriale

level of cognitive development for a rwelve-year-old. Th" of the novices raled il as

cognitively immature, four made no commenlS aboul ilS age-appropriateness, rwo of

these four bccause they said they did nOl have the knowledge to do so. The remaining

six novices judged the drawing as reflecting the appropriate level of cognitive

developmenl for a rwelve-year-old. Threc expens made direcl reference 10 the need 10

have the scoring norDIS available as did rwo novices.

Eight expens used the drawing in a projective manner and three of these eighl

judged Edgar in a favourable lighL Threc expens made specific rcfcrence to Edgar's

drawing as rcflccting bis self-image. Two of these judged his drawing as evidence of a
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poor self-image while the third thoughtthat 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 eltpen and two novices, a1though one of the

novices was a subject who admined the possibility of being too projective. lsomorphic

signs is the terrn used by Harris (l963) referring to the projective use of drawings in the

study of personality in which the interpreter reasons by analogy. For eltample, a

drawing done at the sicle of the page or with a line undemeath indicates the child's need

for suppon. The squared off shoulders in Edgar's drawing were taken as a sign of a

rigid personality. Subject EJ aise referred to the drawing of the moulh as a funhcr sign

of rigidity because, to him, it looked filted.

Edgar's drawing, when scored according to the guidelines set out by Harris (l963)

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-approprialC, although it was rated by 50 per cent of the eltpens as immature. Of

the eight novices who gave the drawing a rating on maturity or age appropriateness,

only !wo judged itlO be below what they would have eltpected for a child his age.

Comparing subjects' judgements of the composition with those of the drawing, five

eltpen subjccts were consistent in that they judged both the composition and the

drawing to he at the same Ievel of cognitive rnaturity. Two judged both the

composition and the drawing as reflecting rnaturity, and three judged both as reflecting
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immaturity. Two expens 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 subjeclS who gave the composition a

rating on level of cognitive maturity, one did not rate the drawing in this respect, one

rated bath 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. Ali of the

subjeclS who used the composition in a projective manner also did 50 for the drawing.
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Chapter Six

Discussion

The study examined the rcasoning processcs whereby dccisions about a child referred

for assessmcnt wcrc rcached. In order ID slUdy how assessors aclUally dcal with the

task of reviewing and interpreting a case-file. the expcrimental procedure replicated as

closcly as possible this pan of the assessmcnt process. The study was conceived. in

pan. to explore somc of the issues raiscd by critics of the psychocducational

asscssmcnt proccss. It is during the interpretation process that far-reaching dccisions

concerning the child arc made. but this process is pcrceived as bcing the most

susceptible ID inconsistencies resulting from individual diffcrcnces in asscssors. The

study was designed ID explore putative sources of these individual differences; and also

to search for consistencics in the decision-making strategies uscd by assessors. The

types of infcrcnces made froID the case-file data, and the use of these inferences to

rcach diagnostic dccisions and ID malte recommcndations concerning future

programmes for the chi1d wcrc examined. Il was assumed thal the rcasoning uscd by

experienced schoul psychologislS would bc characteriscd by features similar ID 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 chi1d's case-file ID draw conclusions aboUI the chi1d's abilities and

difficulties was viewed as a problem-solving task. However. based on findings. mainly
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from the domain ofpsychotherapy Ce.g.• Wills. 1978), it was also expected that

psychoeducational assessors' decisions would be biased by their theoretical orientations

in psychology and by their preferred conceprualisations of educational exceptionality.

and that this would, in part. account for sorne 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 col1ected as part

of the referrai procedure. From these protocols the types of inferences made could be

stlldied. 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 srudy aimed at

fostering awareness among assessors of the factors influencing their decisions and

making explicit processes thal assessors themselves often describe as inruitive. A

funher aim was 10 show how consistencies in the reasoning strategies used by

experienced assessors. if indeed such consist~ncies were observed. oùght be used in the

construction of a model of expenise for psychoeducational assessment.

Overview of Results

The results of the present stuçly did not indicate any expen-novice differences with

respect to the variables analysed: the measures of theorelical orientation in
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psychology, the numbers of inferences made in the categories specified. the nurnber of

causal links identified from representations of subjccts' reasoning, and the nurnbers of

references made to case-file text propositions. However, within-subjccts differences

were found for three sets of inference categories and tests for contraslS between

categories revealed thal, for ail subjcclS. specific types of inferences predominated over

others. The significant within-subjcclS effcct for the numbers of references made to

topics in the case-flle and the associated contrast effcclS showed that the use of text file

information followed a similar pattern for ail subjeclS. Differences across individual

subjccts emerged from a detailed, qualitative analysis of the representations of subjcclS'

reasoning, from which it was possible te describe characteristics of well-integrated

reasoning and te identify sources of the variability in assessment outcornes. 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 sel of results reported in Chapter S was associated with subjccts'

theoretical orientation in psychology as assessed by the Counselor Orientation Scale.

No stalistically significant group differences were found with respect te counsellor

orientation. 80th the experts and the novices showed greater preferences for the

Gestalt and Clicnl-eentred orientations and lcast preference for the Behavioural

orientation compami te the other orientations listed in the scale. The examination of

the correlation lIIlIttices construeted betwecn preference scores on the scale and the

numbers of inferences made in specified coding categories revealed significant

negative relationships belWecn seme of the cOUllllCllor orientations and inferences
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relating to physiological faclors. 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 e) educational. emotional. and physical inferences within the prescriptive

category. No significant group düferences belWccn the experts and the novices were

found across the inference categories analysed, nor were there significanl differences

for the total number of inferences generated in each seL Il was noled that there was a

greal dea1 of variability belWccn individual subjects in bath groups in regard to the

numbers of inferences made in al1 the categories. Within-subjects effects were found

to be statistical1y significanl for three ouI of the five sets of inference categories

considered. The tests for conttasts belWccn the numbers of inferences made in the

various categories showed that, for al1 subjects, the retained negative and positive

infereDceS that were non-prescriptive togetber accounted for most of the inferences

1DIde. and \hal III subjects discussed the case-file largely in terms of educational and

emotional factors rather !han physiological and contextual factors.

From the analyses of the data obtained directly from the linw forms of

representations of subjects' reasoning. il WU found \hal the experts and novices did not

differ significantly widl mpect to eitber die extent or the diœctions (forwml and
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backward) of the causal reasoning in which they engaged. The expens and novices

could not be differentiated according to their selectivity in use of case-file data. In

regard to selectivity, a large majority of subjects referred to the sarne three topics in the

case-file more often than to the other six IOpics (in tenns of absolute nurr.bers of

references made). These three IOpics were also arnong the most frequently l'.sed topics

when the arnount of infonnation presented in each topic was wen inlo ..."Ilsideration.

An additional descriptive analysis was carried out of the propositions in the case-file

text that were commonly used as inference eues. Il was observed that there were

considerable differences in interpretations of similar information and that subjects drew

ùpposite conclusions from the case-flle data. This was panicularly bUe 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 inlCgration. that i50 the combining of inferences based on

case-flle information with one or more theories about the slUdent being assessed. in

some of the protoco\s titan in others. This was neither related ta level of expertise nor

ta orientation. A search was made ta flOd qualitative characteristics that would

distinguish the better-inlC~d representations from the less well-integrated or poorly

inlCgrated representations. It was found that the well-inlCgrated representations

derived from experts' protocols contained specific diagnostic theorillS about the

stlident's problems. These theories cootrasted with the more general diagnoses made

by most subjects. When specific diagnostic theories were postulated, the infonnation

in the case-flle was more likely ta be interpreted on the basis of these theories. In
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contras!' the well-inlegralcd rcprcscntations derivcd from novices' prolocols did nOI

contain fcatures that distinguishcd them from the less well-integrated or poorly

inlegralcd rcprcsentations.

Summary or Resean:h Hypotheses.

A numbcr of specific rcscarch hypotheses were proposcd. The flfSl four rcscarch

hypotheses dcall with differcnces bclWccn expcn and novice psychocducational

asscsson with respect 10 the numbcrs of infcn:nces gencralcd in rcsponsc 10 rcading

and reviewing a case-file. These infercnccs werc dividcd into categories 10 facilitate

exploration of group differcnces. Two rescarch hypotheses werc rclalcd 10 information

obtaincd from subjccts' responses 10 the Counselor Orientation Scale. A further four

hypotheses dea1t with the repn:sentations of subjccts' reasoning and differcnces

bclWccn the rcasoning strategies used by experts and novices. The research hypothescs

are reiterated bclow:

1. The experts will make fewer infercnccs from the case-file !han will the noviCt:s.

2. The experts will identify more negative attribulCS of a student !han the novices.

3. The experts will identify fewer positive attribuleS of a student !han the novices.
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4. Although the expens will generale fewer inferences than the novices. they will

retain more of their inferences than the novices. In other words. the expens will rejcct

fewer inferences than the novices..

5. The Counselor Orientation Scale will show thal expens are more closely aligned

with a particular theoretical orientation than are the novices.

6. For ail subjccts. theoretical orientation will correlate with the types of

hypotheses retained.

7. The expen assessors will use more causal links than novices 10 generale

inferences about the student. 1be novices will use comparatively fewer causal links

than the expens.

8. The experts willlink their inferences 10 a selectively narrow body of

information, whereas the novices will use a willer range of data from the case-file as

infcrential eues.

9. 1be representations of the expens' interpretations of the case-flle will ineludc

the standardised test scores among the critical eues and the expens will refer 10 this

body of information mon: often than lO any other. In eontrast, the novices will refeT
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less frequently 10 the teSl data whieh will, therefore, nOl fearure 50 prominently in their

selection of eues.

10. The reasoning processes uscd by expens will he represented by more highly

integrated nerworks than those of the novices.

Discussion and Implications 01 Findlngs

ln the remainder of !his ehapter, the order of the discussion of the rescarch resullS

and their implications follows tllC sequence of presentation of the rescarch hypotheses

in the above summary. The implications of the findings reiated lO the use of

educational and emotional factors l."! interpreting the case-file and the ..:ontribution of

the referral information lO Interpretation are considered foliowing the discussion of

Hypotheses 1-4. The resu1lS derived from the Counselor Orientation Seale are then

discussed with reference lO Hypotheses S and 6, and the correlational anaIysis

performed. The resu1lS oblained from anaIysis of the linear representations are

disc:ussed oexl. This discussion inciudes the use of causal reasoning (Hypothesis 7)

and sUlllestions for alternatives lO the causal model, selectivity in use of infonnation

(Hypothesis 8), the relative importance of the standardiscd-test resu1ts (Hypothesis 9)

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

data are considered afler the discussions arising from ail 10 research hypotheses.

The numbers and categories of Inferences made (Hypotheses 1-4J. The flTSl

hypothesis was net supponed by the resuIts. The experts generaled globally more

inferences than the novices. although this difference was nol found ta he statistically

significanL (Figure 7 and Table 6 show the results of this slUdy thal are pertinent ta

Hypotheses 1-4.) There was no indication in the presenl sludy thal the experts and

novices could he differentiated according ta ability 10 Iimil the numher of Inferences

made. The study of medical practitioners (Joseph & Palel. 1987) showed thal high

domain·knowledge specialists organised information so as ta limil the generation of

multiple hypotheses. However. when there are a number of ways in which ta solve a

problem, a flexible approach which alIows for choice helWccn multiple hypotheses.

may he advantageous. In the domain of psychoeducational assessmenl there are no

efficiency criteria lO guide problem solving and, therefore, as Wilis (1978) has

su8lcs!ed, a mISOOing sttategy of review and revision mighl he hesL If the generation

of a 1arBe number of inferences froID a body of data is taken as an indicatar of

willingness lO consider alternative ideas for revIew, il would he desirable for practising

assesson lO maintain such an approach. However. il is impossible ta say, from the

enumeration of inferences alonc, whether the assessors in the presenl s!Udy were

comprehensive in their consideration of hypotheses. Gcnerating Bny number of
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hypotheses docs nOl necessarily imply thal syslematic stralegies of review and revision

are being carried out..

Hypothesis 2 was nOl supponed in thal there was no significanl difference belWeen

the number of negative allributes inferred by the eltperts compared 10 the number

inferred by the novices. Contrary to Hypothesis 3, no significanl difference was found

belWeen the eltperts and the novices for the number of positive inferences generaled.

These results failto suppon the contention that eltperience in psychoeducationai

assessmenlleads to increased anention 10 pathology. This docs nOl necessarily

contradicl the results obtained by Wills (1978), thal eltperienced therapists anend to

more negative client attributes than do those with less eltperience, but indicales that

practitioners of psychoedueationa1 assessment may he dissimi1ar 10 practitioners of

psychotherapy. It shouid not he assumed that eltperience in differenl branches of

psychology lea-is to the same pen:eptions of clients' functioning. The client

populations deait with may also differ considerably from one subdiscipline to another.

Therefore, practitioners in psychoeducational assessment and practitioners in

psychotherapy l1IIlIerllo widely divergent worlt experiences which, in tum, lead to

differences in professionaJ OUtlOOL

With reference to Hypothesis 4, group differenccs in the numhers of inferenccs that

were retained in any eategory were aIso found to he non·significant This was true

whichever way the inferences were subdivided, whether according to educational,

physiological, and contextual topics, aceording to whether the inferenccs were negative

or positive, or according 10 whether they dealt with subjects' rccommcndaticns.
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Neither group rejected rnany of their initial inferences. The expens rejecled slightly

more of their inferences than did the novices bUI the difference was nol significanl.

The resullS did not indicale that subjeclS in either group were willing 10 reject

completely very many of their statemenlS.

It was suggested that the constrainlS imposed by adherence 10 a theoretical

orientation in psychology would lead 10 reluclance to revise the stalemenlS made about

the child heing assessed. even when disconfinnatory evidence was available. Il was

also suggested that the expens would adhere more strongly than the novices lO

preferred orientations and. therefore. would show less inclination ta withdraw any

inferences. Bascd only on the evidence of the numbers of inferences rejected. it mighl

he concluded that both the expens and the novices were sinùlarly constrained.

However. as will he discussed later in this chapter. there was no clear evidence thal the

asscssors sarnpled worked within any particular theoretical framework

Factors ÏII case-jile inlerpreuuion No significant differences helWeen the groups

were obtaincd from the analysis of the numhers of inferences made in the various selS

of categories. However, significant within-subjects effeclS were found for the set of

negative, positive, rejccted, and prescriptive inference categories (sec Table 6). As can

he seen in Figure 7, most of the inferences made were in the negative and positive

categories, and there were more negative than positive inîerences. This appeared ta he

evidence for greater emphasis by ail SUbjeclS on negative aspects of the case than on

positive attributes. Thal there were fewer prescriptive inferences !han positive or



-.

123

negative ones might have been predicted. Not ail interpretations of case-file

infonnation lead directly to recommendations for funher action. It might also be

expected that assessors put forward recommendations that take into account more than

one feature of the case and, therefore. sorne fonn of summarisation takes place. While

it was also to be expected that there wouid 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

generated. relained positive and negative (non-prescriptive) inferences together

accounted for a significantly larger part of the subjects' intcrpretations than prescriptive

inferences. Therc was no significant difference between the relative contributions of

the positive and negative inferences ta this set of categories. Therefore. subjects could

not be said ta cmphasise selcctively the child's negative charaetcristics. Prescriptive

inferences accounted for a significantly larger part than the rejccted inferences. which

confirmed that the rejection of inferences contributed relativc1y litt1e ta subjccts'

diIcusaions of the case. Rather !han rejccting explicitly any of their inferences. it

appeared that subjccts continued ta generate additional explanations as they

accumuIated more information about the case. In the presence of uncertainty. they

preferred ta retain alternative hypotheses for consideration.

Significant within-subjccts effcets were found for the set of educational. emotional.

physiologicaI. and contextual inference categories (sec Table 8). Figure 8 shows that
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inferences in the educational and emotional categories occurred mcst frequently within

the set of combined negative and positive inferences, with the educational category

predominating. When tests for contrasts were camed out, it was found that inferences

in the educational category were indeed significantly more frequent than inferences in

·..he other :hree categories. Inferences in the emotional category were found to nccur

significantly more frequently than inferences in the physiological and contl:xtual

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 wh:r.h the expens made fewer

inferences than the novices, in spite of the fact that the expens generated more

inferences overall. However, neither the group difference in the number of inferences

made in the physiological category, nor the between-subjecls difference in the total

number of inferences generated was found to be statistically significant.

Thus far, there appeared to have been most emphasis placed fll'st, on educational

factors and, seconclly, on emotional factors, with comparable emphasis on negative and

positive atnibutes. 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 couId 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 Ile seen that for the educational and emotional inference categories,

there were proportionately more positive inferences than negative ones. Thus there

appeared to Ile differences in the way in which ail assessors had assigned the negative

and positive attributes to the student, particularly with regard to the educational and

emotional inference categories. This may reflcct the characteristics of the case-me

used or, as will Ile discussed Ilelow, may Ile representative of a general approach to

assessOlCnL However, although significant within-subjects effccts were obtained for

positive inferences made in the educational, emotional, physiological, and contextual

categories. the effccts for the corresponding set of negative inferences were not

significant (see Tables 10 and 12). Therefore, the negative inferences were more

evenly distributed amang categories than the positive inferences.

Sînce there were significandy more inferences made in the educational and

emotional cate&ories than in the physiological and contextual categories, it was not

UllCxpected that most inferences would Ile found in the educational and emotional

categories when negative and positive attributes were considered separately. The tests

for contrasts (Tables 11 and 13) showed Nt this was, in fact, the case. However, for

the N!glUive inferenees, no significant difference was found IlelWccn the numbers of

inferences genemted in the educational and emotional categories. In contrast, there

were significandy _ inferences in the educational eategory than in the emotional
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category when the set ofpositive inferences was considered. For bath the negative and

positive sets of inferences, no significant differences were found belWeen the

physiological and contextual categories. The implications of an apparent emphasis on

educational aspects of the case. especially with regard 10 positive factors, and less

differentiation belWecn educational and emotional fcatures with regard to negative

factors are discussed below.

Figure II 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 (~·e Table

14). The conttasts 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 conttast between the numbers

of prescriptive infcrences gcnctated in the educational and emotional categories. (Sec

Table 15.) Thus, most of the recOllllllCndations that were made concerned attending 10

the child's emotional and educational needs.

The pattern that cmerged from the conttasts analyses pcrf(lnned indicated that al1

subjects paid most attention 10 cducational and emotional factors in their interpretations

of the case-file. However. whcreas bath educational and emotional attributes

dominated the negative set of infcrences, with little diffcrence in their

respective contributions 10 interprctation, educational attributes alone dominated the

positive set of infcrenccs. Subject's recommcndations conceming remedial strategies
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were a1so primari1y related to improved educational functioning and emotional weil·

being, a1though these included contextual factors as weil. Overall, positive educational

IDferences made up the largest single subcategory.

These results show that assessors not only seek out positive attributes with which to

describe a studenl, but a1so flDd mast of these within the realm of academic

functioning. This makes sense in tenns of what psychoeducational assessment is

intended ta achieve. In arder ta encowage and help improve children's progress at

school. it is neccssary ta discover in what arcas they function best and what conditions

lead ta successfullcarning. It is then possible ta design individualised programmes

based on these conditions. Wben asscssmcnt is carried out spccifically for schools. il is

not surprising that the emphasis is on educational considerations. Drawing attention ta

childrcn's academic strengths can also conbibute to improvemcnts in affective

functioning. For example. self-confulence is increased when children are made aware

of what they can do. as opposcd ta being reprimandcd for what they cannot do. That

both the expcns and the novices in the present study showed similar tendencies in Ibis

reprd may rcflcet the f&et that Ibis type of approach is common ta both the teaehing

and pnctice of psychocducational asscssmcnl

It was also obscrved tha!, for both the experts and the novices. there were more

Inferences in the negative. cmotional category than in the positive emotional category.

whcreas thcre were fewef inferences in the negative educational eategory than in the

positive educational category. (Compare Figures 8 and 9.) This suggcsts that the

studcnt's problenu were atbibuted ta emotional factors more frequently than ta
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educational factors. ln 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 faclors in explaining the

child's successes is an interesting outeome of this research. A possible reason for these

findings was suggested in the preceding paragraph i.e., thal attention is drawn 10

academic successes as one way of promoting higher self-regard in the children

concerned. ln addition, these children are likely 10 rise in the estimation of others

when their abilities are poinled out,

No specific research hypotheses were PUI forward in regard 10 the differential

emphasis on education and emotional factors in assessment, bUI il is possible thal this

reflects a general tendency among assessors. Allernatively, the assessors in this sludy

may have been in agreement, that, in general, Edgar's problems slemmed from

emotional factors rather more than from learning disabilities. Further investigation is

neccssary hefore such generalisations cao he made with any cenainty, and il would he

neccssary to study interpretations of a number of case·fIles describing slUdents with

dissimiJar characteristics.

The influence ofre/erraJ informalion on case-file illlerpretalion. The reasons for

referral given in the case-flle used in the present slUdy no doubl exercised some

influence on the assessors' interpretations of the data. The reasons for referral were

that advice wu sought by the parents hefore they made a decision about the child's

high school programme, and that they a1so needed help in decling with his difficult
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behaviour. Thus the subjects were asked 10 attend 10 bath educational and

(presumably) emotional factors. Achild is likely 10 be classified as emotionally

dislUrbed when the refenal is for behavioural problems (Ysseldyke & A1gozzine,

1981). Therefore, it is not surprising, ifTidwell (1976), Ysseldyke and Algozzine

(1981), and O'Reilly et al. (1989) are right (referral information influences assessment

outeomes) rather than Huebner and Cummings (1986), and Ritehie (1986) (refenal

information does not influence assessment outeomes), that educational and emotional

faclOrs featured most prominently in the discussions, with less emphasis on

physiological and contextual information. The discrepancy belWeen one set of

findings, !hat referral information is a source of bias in psychoeducational assessmenl,

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 canied out by Ysseldyke and A1gozzine (1981) included

special education teachers, teaeher suppon persoMel. and schoal administrator5, as

weil as school psychologists. The subjects in the study canied out by TIdwell (1978)

wae paduate students enrolled in a school psychology internship, and the subjects in

the study by Ritehie (1986) wae full·lime guidance counsellors. O'Reilly et al. (1989)

sampled schoal psychologists. The subjects who participated in the present study were

experienced schoal psychologists and graduate students who had recently completed a

course in assessrnrnL Thus. the various studies that dealt with the Influence of refenal

information on assessmerlt were IlOt uniform with regard 10 either the type or the

duration of experience in assessment undergone by their subjects.
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Anolher reason for lhe discrepant findings is lhat referral data are neilher ignored

comp1etely, nor are lhey lhe most important influence. Allhough lhe influence of lhe

referral information on assessors' interpretations of Edgar's case-file may have been

minimal (given lhe typical array of data presented in lhe case-file), it probably

predisposed lhem to sean:h for suitable responses to lhe parents' requests.

Consequently,lhe referral data created a framework for interpretation of lhe

subsequent information. In lhe present slUdy no significant differences between lhe

experienced and trainee assessors were found wilh respectto lhe categories of

inferences made. The referral information was, lherefore, cqually influential regardless

of experience.

Theoretical orientation (Hypotheses S-(j). The results obtained from lhe subjects'

responses to the Counselor Orientation Scale were inconclusive. Doly lhineen out of

lhe twenty-four response sheets were complete. The remainder contained statements to,

which responses were omitted. From the comments !hat had been wrillCn on lhe forros,

it can he conc1uded that these omissions were intentional.

For bath the expert and novice groups preferences were shown for lhe aient-

CenIJ'ed and Gestalt orientations. The Behavioural orientation was lhe lcast preferred.

(Sec Figwe 6.) Thal the total sample showed greatesl preference for lhe Client-

CenlJ'ed orientation and lcast preference for the Behaviourai orientation is in agreement

wilh the findings reported by Loesch and McDavis (1978) in lheir field test of lhe

scale. The present findings differed from lhase of Loesch and McDavis in lhat lhe
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authors of the scale found grcatest variability in the spread of scores that indicated

preference for the Existential orientation. while the present srudy found grcatest

variability in the expert group for the Behavioural orientation. grcatest variability in the

novice group for the Oient-Ccntrcd orientation. and greatest variability in the enrirc

sample for the Rational-Emotive orientation. Least variability among the expcn group

was found for the Existential orientation although. for bath the novicc group and for

the sample as a whole, least variability was found for the Trait-Factor orientation. This

accords more closcly with the field test findings. in which lcast variability was also

found for the T:-:ùt-Factor orientation. (Table 1contains the standard deviations for

preference scores on each of the counscl1or orientations.).

Neithcr the expert nor the IIOvicc group showcd affinity lO one orientation lO the

o:xclusion of the others and there was no significant difference bcIWccn the profiles of

scores obtaincd by the IWo groups. as shown in Table 2. Both groups showcd a

favourable inclination lOwani the Oient-Ccntrcd and Gestalt orientations. but not

exclUlively sc. Ifanythlng. the scale showcd that aU of the subjects were eclectic in

thclr Olltlook. Bamctt (1988) claimcd that professional practices arc foundcd on "Iore"

or opinion. Subjects' preferences for the Oient-Ccntrcd and Gestalt orientations could

bc the product of a prevalent predilection for Oient-Centrcd and Gestalt approaches te

client treatment. at Icast in the branch of psychology thllt dcals with psychocducational

asscssment. As discusscd by Barr..eu, acccpted thcories of practicc arc passcd on

during training. and U'C pcrpctuaIl1d when the trainces continue on lO professional
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practice. Both the experienced school psychologislS and the trainees in this study may

have bcen influenced by the samc thcoretical orientations during their education which

would account for their similar patterns of orientation preferences.

In conncction with Rescarch Hypothesis 6. which prcdicted the existence of

relationships bcIWcen thcoretical orientations in psychology and the types of

hypotheses retained by all subjcclS. the correlations bctwcen scores on the Counselor

Orientation Scale and numbcrs of inferences retained in the various C3rego!'ics were

examined6• (Tables 3-5 contain the correlation matrices constructed.) That both the

Client-Centrcd and the Gestalt orientations. the IWO preferrcd orientations. had a

relatively high negative corrci~tion with prescriptive infcrences about physical

remcdies rcflcclS the low incidence of infcrcnces in the physical category of

prcscriptive infcrcnces. The Rational-Emotive orientation mcasurc also had a

significant negative correlation with the numbcr of prescriptive infcrcnces designated

as physica1. as weil as with the numbcr of infcrcnces in the physiological category. In

addition, a significant ncgative correlation was found bcIWcen the Freudian orientation

and prescriptive infcrcnccs related to physica1 rcmcdies. Thus signifl :ant negative

correlations wcrc found for four (the Client-Ccntrcd, the Gestalt, the Rational-Emotive.

and the Frcudian) orientations out of a total of seven and for infercnces in the physical

prcscriptive eategory. The other thrce orientations mcasurcs wcrc also negatively

6 AIthough nine bivariate correlations wcrc found to bc statistically significant, the faet
that theIe wcrc sevcn factors for theoreticai orientation Ieads to an incrcased likclihood
ofType 1enor. Thcrcforc, one may wish to bc more conscrvative regarding statistical
significancc. A funhcr rcason for considering the correlations with caution is that the
subscaies for cach of the orientations lies ROI indcpendenL

\
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com:lated with the number of inferences in this category, although not at levels of

statistical significance.

The conclusions that might Ile 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 rnake referrais 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). Ifpsychoeducational assessors do indeed pay Unie 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

necessari1y severe, is a conuibutor ta academic failure. Or, it MaY Ile the case that a

child's "pen:eptuai problem" is the result of a need for eyeglasses. If the training of

school psychologists does ROt include awareness of mcdical factors in assessrnent, this

must Ile remcdied.

The other signiflcant correlations did not conform to any pattern, nor were they

metnin&fulln tbemselves. Although the BehaviouraI orientation was the least

prefemd, it wu ;'Igniflcandy correlated with the number of inferences in the emotional

category (one of the principal categories uscd) and with the number of inferences

relating ta recommendations for further investigation and trealment of affective

disorders. This is unexpecled because a BehaviouraI orientation is usually associated

with conlCxtual factors. Thal a relatively high positive correlation was found for the

Freudian orientation and presc:riptive infCleDCCS related to emotional factors is not
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surprising, given that a Freudian orientaùon is usually associated with attenÙon to

affective disorders. But this is not particularly infonnative in the present contexl.

Similarly, the significant positive correlation for the Trait-Factor orientaÙon and

contextual inferences is not unexpected. given that the relevant Counselor Orientation

Scale items deal with an individual's adaptation to environmental factors. However,

the meaning of the significant positive correlation for the Trait-Factor orientaÙon and

physiological inferences is ambiguous because there is no apparent physiological

content in Trait-Factor theory. As for the significant positive correlaùon obtained for

lhe Existential orientation and contextual inferences, this is contrary to expectation.

The scale items that are representative of the Trait-Factor orientation have more

relevance to contextual considerations than do the items correspcnding to the

Existential orientation.

Causal ReasollÎng (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 &li they interpreled the case-file. Il 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 significanl group difference was found for the total number of causal links

formed, &li shown in Table 18. Hypothesis 7 was, therefore, not supponed. Ali of the

subjects, irrespective of group membership, used causal explanations in both forward

and backward directions lO some extenL That is, they idcntifJed characteristics, events,
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and processes described in the case-me as causal explanations for their inferences

concerning the student (forward reasoning from data to theory), and they aise

generated inferences that provided causal explanations for the information that they

read in the file (backward reasoning from theory ta data). No significant group

differences were found when separate consideration was given to forward-causal and

backward-causallinks (sec Table 18). The implication here is that. if the experts'

assessments are assumed ta 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 Green (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 inaccuratc diagnosis was associated with backward reasoning.

There are IWo possible explanations for the difference in outcomes of the srudy

carried out by Patel and Groen and the present study. One explanation is that the

causal model is applicable ta the demain of medicine but not ta the domain of

psychoedllCational assessmenL In dealing with the problems for which schoolchildren

lUe refemd for usessrnenl, the identification of the problem in more specifie terms and

the planning of n:mcdial strategies may take pn:cedenee over the identification of

underlying causes. Unlike in medical practice, the "cun:" need not be direcdy

connccted ta the cause. For instance, a n:ading disability requin:s a ehild ta lcarn

strategies ta oven::ome the disability but the actual disability does not diminish. The

other n:ason for the difference in n:sean:h outcomes is that the assumption that the



136

expens were more accurate than the novices may be false. Both the expens and the

novices who participated in the present study may have imerpreted the given data

equally accurately (or inaccurately). The problem in the domain of psychoeducational

assessrnent is that there are no accepted criteria against which to match the solutions

offered and, therefore, their accuracy cannot be gauged. Consequently. the

associations belWccn forward reasoning and accuracy. and between backward

reasoning and inaccuracy cannot he made. Therefore, the construction of a model of

expertise needs ta he based or. other considerations. In addition, psychoeducational

assessor.; themselves have not becn afforded the opportunity of fomùng an association

(either tacit or explicit) helWccn their reasoning strategies and the accuracy or

inaccuracy of their diagnoses. Presumably, achieving accurate diagnoses reinforces the

rnethod of reasoning through which they were achieved, even though formai trai/.ing in

particuIar mcthods of diagnostic reasoning is not a usually given. In the absence of

standards of accuracy for psychoeduc~tional asscssmenl, such reinforcerncnt cannot he

expcrienccd.

If it is truc that a causal model is inappropriate for the domain of psychoeducational

aslCSPneOI, a hettcr model that might he provided is one that incorporales conditional

reasoning. Frederiksen (1990) has suggested that reasoning can he analysed la retlcct

whcthcr ail the ncccssary and/or sufficient conditions for the hypothescs gencrated

have becn considcred in arder ta draw scientifically valid conclusions. Bccause this

requircs an explicit articulation of evcry slCp of the reasoning process it enables one ta

lest whcthcr ail relevant information has becn used. Plan (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 he represented

thereby in the fonn of forles in a conditional inductive tree. This also suggests the fonn

of a possible model of complete and explicit reasoning with which subjects'

representations might he compared and how analysis of an individual's conditional

reasoning to assess the rigour of an argument in favour of a theory could he carried out.

It would then he possible 10 ascenain 10 what extent review and revision are

characteristic of the damain in question and whether groups classified by type and

duration of experience can he differentiated according to their willingness to modify

theories on the basis of new information. Bus and Kruizcnga (1989) found that the

diagnostic problem-solving hehaviour of expen practitioners in the field of leaming

disabilities did not follow the scientific method of hypothesis lesting. That is. expen

practitioners did net 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 differentlevels of expertise

(Bus and Kruizenga studied experts ooly) is aIso necessary in order to investigate

furtber the association helWeen different types of reasoning strategies and experience in

the domain of psychoeducational a.'iSCSSmenL

Seleetiviry ofeues (Hypothesis 8). Hypothesis 8, which stated that the expens

would he moo:: selcctive in their use of infonœ!ion. 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 binh and medical hislory) from

which both the expens and the novices used an equal number of cues. However.

neither the difference berween the rwo groups aemss the references made 10 each

paragraph nor the difference berween the IWO groups with respecl 10 the IOta! number

of ref..rences made 10 the entire case-file were found 10 be statistically significanl. (See

Table 16.)

The resullS do not indicate thal the expens were any differenl from novices in their

use of information. Thal is. they did nol use a restricled body of information 10 a

greater extent than the novices. This fimiing in the domain of psychoeducational

assessment differs from thal of Joseph and Patel (1987) in the domain of medicine. In

their slUdy of expertise as a function of domain-knowledge. Joseph and Palel found

thal experienced practitioners used the patient data that was critical in the fonnulation

of an accurate diagnosis 10 a greater extent than the less-experienced practiùoners.

McDennott's study (1975) of decision-making behaviours among groups of sehool

psychologists at successive levels of training and experience a1so showed that one

group of sehool psychologist trainees did not differ appreciably from experienced

sebool PSYChologists in the number of unilS of information used. However. this trainee

group consisted of prepracticum trainees. Postpracticum trainees were found 10 use

more diagnostic units !han both the eXi-Crienced sehool psychologislS and the

prepracticum ttainees. AIl the novices who panicipated in the present slUdy had some

practical experience as part of their training. but it is not known whether the extent and

type of practice is comparable 10 those of the postpracticum trainees in McDennon's
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study. Therefore, it is not possible to compare the present set of results with those of

McDermon, although his results suggest that similarity berween experts and novices

with respect ta the amount of information used is not an unusual finding. McDennon

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 eues fer file interprelation on the part of

bath the experts and the novices. as well as explanations for the apparently greater

salience of sorne tapies over others, are discussed in the next section which deals with

the interpretation of information from the case-file topics.

Interpretation ofitifontllllionfrom thl: case-file ropics (Hypothesis 9). The topic

from the student case-file used in the present study ta which mest references were

made was Tepic 7. This part of the file contained the results of standardised tests (sec

Appendix A), but, COIItrary ta the expectation expiessed in Hypothesis 9, the expert

group did IlOt refer ta the test information more often than the novice group. For the

absolute numbers ofreferences made ta the various tapies (sec Figure 12), Topic 3, the

pamItI' report, ranked sc:c:ond in terms of frequency of references, Topic 4, the school's

comments ranked thinI, and Tepic 6, the psychologist's observations ranked founh.

Wben the references made ta the tapies were considered in proportion ta the amount of

information given in each !opic (sec Figure 13), the parents' repon and the school's

comments also ranked among the four most frequently used sections of the case-flle.

However, their wu a reversai, as weU u a change in their rankings. The school's
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comments ranked second, and the parents' report ranked fourtil. Topic 1. the basic

data, ranked third when the number of propositions in each lopic was taken into

account, whereas analysis of the absolule numbers of references had assigned il ninth

ranking. The psychologisl's observations received the leasl amount of attention among

the seven tapics thal could be analyse<! according 10 the number of propositions they

contained.

The analysis of the absolule numbers of references placed Topic S. the child's birth

and medical hislory 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 tapic reversed this order. According 10 the proportional analysis,

"Presenting Problem" ranked fûth and "Birth and Medical Hislory" ranked sixth. Thus.

both analyses showed thal these rwo tapics receivcd relatively tiltle, a1though nOlleast,

amouolS of ancntion from the assessors. The numbers of references made to the

composition and the drawing cou1d only be considcred in absolute terms as these 10pics

were not subjected ta propositional anaIysis. With rankings of seventh for the drawing

and eighth for the composition, they appear ta have bcen considered 1.5 among the leasl

pertinentlOpics for the assessmcnL Because of their qualitative difference from the

othcr topics, both with respect ta their conlent and the projective nature of the

inferences that somc subjccts dcrivcd from them, the composition and drawing are

discussed sepanuely (sec the section of this chapter entitlcd "AddirionaJ fllldings"

below).
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The eonaasts analysis for both the absolute numbers of referenees made to the

topies in the ease-file and the proportional numbers of referenees made to the topies

showed generai patterns of infonnation use that were eommon to ail subjects (see

Tables 17 and 18). 80th analyses showed that there was no statistieally signifieant

difference between the numbers of references made to the four most frequently used

topies. Using absolute numbers, the four most frequently used topies were Topies 7,3,

4. and 6. i.e.• the teSI results. the parents' report, the school's eomments, and the

psyehologisl's observations. Using proportional numbers, the four mosl frequently

used lopies were Topies 7, 4, l, and 3, i.e., the tesl resullS. the school's commenrs, the

basie data, and the jJa.."cn7~' report. However, a statistieally signilieanl differenee was

found belWeen the absolute numbers of referenees made to Topie 6, the psyehologist's

observations, and Tapie 5, the birth and medieal history, and a statistieally signifieanl

difference was found between the proportional numbers of referenees made to Topie 3,

the parents' report and Tapie 2, the presenting problem. No statistically signifieant

difference was found belWeen the absolute numbers of references made 10 Topies

5,2,9,8, and l, i.e., the birth and medical hislOry, the presenting problem, the drawing,

the composition, and the basie data. There was also no statistieally signiticaDI

difference between the proportional numbers of referenees made lO Topies 2, 5, and 6.

i.e., the presenting problem, the birth and medical hislOry, and the psyehologisl's

observations. Il therefore appeared Ihal for bolh types of analyses. topies feU into two

eategories in terms of frequcncy of use: a high frequency group and a low frequency

group. Common 10 bolh high frequency groups were the parenl's report, the school's
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comments and the test results. Common to bath low frequency groups were the

presenting problem. and the binh and medical history.

The extensive use by bath groups of subjects of Paragraph 7 implies that

sr:;ndardised tests have a major function in assessment. Sorne 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 instruments (Haney, 1981; Ungerleider, 1985). The preference

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 stilliabelled and

classified according to their standings in tests that purpon to measure academic

achievement and acadernic potential (Smith & Knoff. 1981; Meyers, Pfeffer. &

Erlbaum, 1988). Moreover. it is difficult for any individual to have his or her

classification or label changed.

Topies 3 and 4, the parents' repon and the school's comments were also referred to

frequently bath 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 IWO

topies eontained. The parents' repon contained a description of the child's past and

eurrent 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 schooI. The school's comments contained a summary of the child's past
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and cunent difficulties at school. This topic had been cornposcd Crorn teachers' reports.

The child's problems outlincd in bath of these topics could ha'ie arisen frorn affective

or acadernic difficulties, or from bath. (Appcndix A contains the full text of the case­

file.) One rcason for the apparent salience of the information containcd in the parents'

report ar.d the school's commcnts is the framework cccatcd by the description of

Edgar's prcvious and cunent difflculties and the specific requests for advice and

assistance made by his parents.

ln the case-me uscd in the present slUdy, the contents of the section entitlcd

"Prcsenting Problem" (Topic 2) containcd the information that introduccd the asscssors

to Edgar's situation. Subjcets rcad that Edgar had had longstanding lcar.ning

difficulties, hall becn assesscd prcviously and had rcceivcd remcdial help with his

school wOtit. This section of the file a1so informcd them that Edgar was in Grade 6 at

the lime of the present assessment, and !hat he was manifesting behaviour difficulties.

They were told that his parents had rcquestcd a re-evaluation in order to help them plan

for his highschool entry the following year and wantcd help in dealing with his difficult

behaviour. As dïscusscd earlier in !his chapter under the heading "The influence of

refurol ilformmioll 011 case-fik Ü1Urpreralion" !bis information, which is lypical of

introductory referral information, MaY have promptcd the assessors to attend to data

whk:h would ISSiR them in giving the adviee soughL Topie 2 did not rank highly in

terms of either absolulC or proponional frequency of use. Nevertheless, it is suggestcd

that the natun: or the information il providcd exertcd a strong, laCit influence on the

interprclltions or the case-file.
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Topie 5, the ehild's binh and medieal history, was a1so among the IOpies that were

referred to less frequently. The discussion of subjects' theoretieal orientation earlier in

this ehapter considered that assessors might not pay suffieient attention 10

physiologieal factors in assessment. The relatively little atlention assigned ta this

tapie. especially in proportion ta the amount of information given. provides sorne

funher evidence in this regard.

Tapie 1. the briefest section of the ease file (8 propositions), eontaining ooly basie

data about the ehild, ranked as an infrequently used tapie aecording ta the analysis of

absolute numbers of referenees. but as a frequently used tapie in proportion ta the

quantity of information it contained. There is a pr..-:tieal reasan for this proponional

frequency of use. The information presented in this section ean be described as neulra1

in that no diagnostie decisions could have becn made based on this section aJone.

However. it is necessary for assessors ta know a ehild's sex, age, and grade in arder ta

judge the appropriateness of academie level and behaviour. This would account for

this tapie's prominence in helping ta interpret the parents' repon and the school's

eommenIL Knowledge of a ehild's school grade is a1so useful in interpreting the

resWlI of standardised tests, such as in judging whether or not the ehild has been

assigned ta an applOpriate elass at school. (Age and sex are talcen inta consideration in

the norming of standardised tests.) An examination of the think-aJoud protoeols

obtained in the present study confirmed that subjects used Tapie 1 data in this manner.

The faet !bat the ehild was refemd for assessment by his parents and not by his school

teaehers was reganled as pertinent by one subject only.
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W"en the amount of information provided under the heading "Psyehologist's

Observations" '-..as taken inta consideration, this topie was seen te ~ave becn used

relatively infrequently. The reason for this finding may be that, in the present srudy, it

was not possible for the assessors ta make their own obser.ations of the ehild's

behaviour, nor were they able ta interview the ehild. Consequently, the importance

they anached ta the information in this section may not refleet the anention given ta

this kind of material in an acrual assessmenL This type of information might be

reganied as highly salient when it repons on the results of an assesssor's own

investigations.

InJegrfJlioll ofill/ol7llDlioll (Hyporhesis 10). The review of subjects' representations

did IlOt indieate that expens' interpretations were bener integrated than those of the

novices. Four representatiotls froID among the expert group were identified as weil·

integrated and four froID among the novice group were identified likewise. Of the four

representations that wcrc identified as solllCwhat integrated, three wcrc from the expert

group and otIC wu froID the novice group. These numbers do not provide unequivocal

support Cor Hypothcsis 10 which staled that cxpens' reasoning would be represented by

the lIIlXe highly integrated ncIWoW. Dcscriptiotls of the fearures of the best integrated

ncIWorU showed that the representations CORStrueted for the expens. but not the

represcntatiotls CotIstrueted for the novices. appeared ta have in comman a less

CotIventional approICh ta interpretatiotl compared ta the other expen and novice

subjcas in this study. The four expens in questiotl either relied less on the IWO tapies
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in the case-file that had proved most salient for the other subjcclS, or they heId theories

about the slUdent's functioning that were qualitative1y different from those held by

mest of the other subjcclS. These qualitative differences were due 10 a single

prevailing theory about the child in question being maintained throughout the protoeol,

10 the theory's describing the slUdenl's problem in specific, rather than generallerms,

and 10 the theory's being unique 10 the respective subjeclS.

The smalI number of expen subjcclS involved here makes il impossible 10 draw

flnn conclusions. BUI the facl thal a specific diagnosis was associated with an

integrated nelWorit implies that, for these subjeclS. information is indeed interpreted in

conformiry with theories aboul the child poslUlated early on in assessmenl. In the

study caITied OUI by Snyder and Swann (1976) il was shown thal bias in interpretation

of infonnation couId be evoked by prier suggestion of a theory by lhe experimelllcr. In

the presenl study, the subjects in question postulated theories aboul the sludenl being

assessed al a very early stage of the interpretation of the case-file. Thal these theories

were suggested by the subjects lhemselves may be a reason for the strong adherence lO

them. Their diagnoaic formu1ations may have arisen from preferred notions regarding

the lIIIU1'e of psychoedueationai problems which would explain both their emergence

earlyon in interprewion of the case-me as well as the strong adherence lO them.

Although some of the novices' protoeols were well-integraled. these did nOI reflee!

such rigidly hcld diagnostic thcories conceming the child's difficulties. Il would

appear !bat the tendency lO adhere lO initial diagnoses is more characteristic of

expericnced profcssionals !han of professionais in training.
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Whal is nol clear from the assessmenl OUlcomes of only one case, however typical,

is whether a particular conceptualisation of educational exceptionality is pan of an

assessors' theoretical approach thal is consistently followed for ail referrals, or whether

the conceptualisation is specific 10 each child. For instance, il is the author's

experience that a programme of behaviour modification mighl be recommended as the

remediation sll'lltegy appropriate for one child, while a counselling approach thal is

essentially Oienl-Centred mighl be recommended for another child. Both children

may have tr1llÜested similar behaviour bUI differ with respecllo, for example,

personality and home environmenl The differenl recommendations arise, nol from the

assessor's theoretical orientation in psychology, bUI from consideration of the

individual needs of the children (and familles) concerned. McDennott (1981) Iisled

discrepanl diagnoses resulting from application of principles <lrawn from antithetical

theories as a source of error in the assessment of children. Provided that these are nOI

applied 10 the same case, it cannat be said that an error has been commilted. A full

invesligation of whetber assessors' conclusions and recommendations arise from

cOlllist.entl)' held theories and related conceptualisations of childhood exceptionality, or

whetber different cases elicil differenl approaches requïres a stud)' using several case­

ftles.

ln the domain of psychoeducational assessmenl, the association betwccn expertise

and weU-integrated reasoning is problematic. In man)' problem-solving situations,

both in weU·struetured and ill-struetured domains. a single correct solution or a limited

set of correct solutions can be shown 10 exisl For these situations weU-integraled
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reasoning is associated with competence (Greeno. 1978). For example. evidence from

the medical domain shows that expen practioners are better at organising information

so as to Iimit the generation of multiple hypotheses (Joseph & Patel. 1987). In

psychoeducational assessment, a clearly defined set of solutions to the referral problcm

cannot he assumed. Very often multiple hypotheses about the nature of the problem

need to he considered. which. although likely. are not all valid. Limiting the numher of

hypotheses may. therefore. not he a priority in assessment. Il may. in facto he

detrimental. if f1exibility is imponant. Therefore. the relevance of combining

hypotheses with critical eues into a well-integrated representation of the problem-space

(Greeno. 1978) for problems that do not have clearly delineated solutions mlY he

questioned.

It has bcen suggested that strategies of review and revision are conducive to

f1exibility and, as such. are appropriate to psychoeducational assessment. That the

DIOSt highly integrated nelWorks from among the expert assessors who lOOk pan in the

present study were associated with the most specifie and eonsistently held theories

about the student, suggests that these experts did not subjcct their theories to m,,~h

revisiœ. Nor did they appear to test alternative theories. It possible that these

asscslan were the most bound by preconceived notions and interpreted the case-file

information in aa:ordance with these notions. Arkes (1981) bas surveyed researcb.

including the eiassic study by OJapman and Chapman (1967). that bas demonstrated

the pervasive and poweriill influence of preconceived notions. There is suppon from

the present study that suongly held notions about the nature of ehildren's learning
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abilities and their social and emotional functioning limi[s the range of diagnosis which.

in lUm lcads [0 the scarch for confuma[ory evidence and either disregard for

conflicting evidencc or interpretation of infonnation [0 conform [0 prior convictions.

Additionalfindings. There was disagrcement among subjcclS over the specific

etio10gy and nature of the child's problems. One source of the difference in opinions

was the diamettically opposite interpretations thal were made from the same data SClS.

(Refer 10 Table 20.) Thus, even when the same cues were regarded as salien!, the

infercnces made differcd considerably. For example, error Number 3 on McDermon's

lis!, the inconsiSlCnt weighting of diagnostic cues, was a striking phenomenon in this

slUdy. These fmdings agrec with those of Bus (1989), thal with the same case and

similar information sources, diagnostic StalCmcnlS, as weil as remedial prescriptions,

differ. Bus and Kruizenga (1989) showcd that therc is a grcat dcal of asscssmcnl

information that :s IlOt interprcled, which suggeslS arbitrariness in drawing up

statements about a case. However, providing assessors with the same infonnation

would IlOt guaraRtee similar interprctation. Bamen (1988) provides an illustration of

how the aggrcssive behaviours of a child can be interpreted differendy depending on

assessors' "explicit theoretical orientations and implicit coven proccsses" (p. 661).

The comparisoo of subjects' infercnces made on the basis of the child's composition

and drawing provides further evidence that the samc infonnation promplS dissimilar

conclusions. Therc werc differcnces in opinion amang the seven experts who rated the

composition for its level of cognitive maturlty. Three judgcd it as mature, that is, age
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appropriale, and four judged il 10 be immature. Similarly, allhough only three novices

raled the composition on this dimension, IWO judged il as mature and onc as immalure.

The differences in opinion conceming the cognitive malurily of the drawing were more

striking. Six expertS rated the drawing as mature, and six raled il as immature,

although, according 10 the criteria set out by Harris (1963), the drawing was age

appropriate. In contrast, of the eight novices who raled the drawing for ilS cognitive

maturity, only IWO were incorrect The other six novices were correct according to the

Harris guidelines. Of the four novices who made no commenlS in this respect, IWO

explicitly stated that they refrained from judgement of the drawing because of lad: of

knowledge. Thus, in the one instance where there were criteria against which accuracy

could be gauged, not ooly were opposite conclusions drawn from the same data, but

also half of the experts were shown 10 be incorrect. The novices fared beller in

comparison 10 the expens and, although the number of subjcclS concemed was small,

there was some indication of willingness 10 admitlack of knowledge. There is little

justification for confidence in the judgement of experienced assessors if the evidence

provided by their ralings of the drawing is taken on ilS own. However, not all the

blame for inaccuracy should he placed on assessors. The validity of children's

drawings 10 estimate cognitive ability has also been called into question (Naglieri,

1988). Il should also he borne in mind that the assessors in this slUdy did not use

Edgar's drawing as the sole index of bis intellectual m;nurity. Insofar as could be

determined froID the analysis of the absoh:te numbers of references thal the assessors

made 10 the case·file text, the drawing rattked ameng the iess frequently used IOpics.
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Only one of the assessors, Subject EC, relied heavily on it when fonnulating a

diagnosis.

The differences in opinion that arase from projective use of the drawing (the

composition was not subjected ta 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 he questioned. Reservations about

the validity of the projective use of children's drawing and stories have been

documented e.g., Bersoff, 1973; McDermon, 1975. Bersoff attributed as much validity

to projective testing as he did to the sixteenth century practice of ascertaining the guilt

of a witeh. However, in spite of the literature that is critical of projective tests, eight

out of twelve expen subjects in this study, and seven out of twelve novice subjects

interpreted the drawing for its projective content Il appears that the use of projective

material is still a popular, although unscientific means of personality assessment In

view of proposais for encouraging systematic hypothesis testing among assessors,

consideration needs ta he given ta the validity of the data that are used in supp~rt of

assessors' h~ llOlheses.

A similar case cao he made for the observed differences in the opinions made on

the basis of the test results given in Edgar's case-me. Errors in professional judgement

have been linked ta the technical inadequacy of testing procedures. Test authors and

researchers II . -. lhat validity coefficients of, for example, .30 ta .70 are

acceptable an,:" "" jlTOfessional practiccs associated with the scales. Bul, if used as

the primary basis for professional decisions about individual cases, practitioners must
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face magnitude.; of elTOrs thal are difficultto defend (Bamel!, 1988). Il is necessary for

assessors to consider carefully whether the validily of the data they are using justifies

the imponance they assign to them.

Summary or Findings and Implications

The specific research hypotheses that differences ~:ween the experienced and

trainee assessors would be observed when the two subject groups were compared

across me numbers of inferences made in the predetennined categories (Hypotheses 1·

4), and across preference scores for theoretical orientations (Hypothesis 5) were not

supponed. The research hypotheses conceming group differences in the numbers of

causal links identified in Ù1e subject-generated protocols (Hypothesis 7), selectivily in

use of case-flle data (Hypothesis 8), extent of use of standardised test data (Hypothesis

9), lInd me integration of case-file data and inferences about the child described in the

case-me (Hypothesis 10) were also not supponed. A number of reasons for finding

similarities belWeen experienced assessors and trainees where differences were

expectcd were proffered. Not ail of Ù1e significant correlations obtained for theoretical

orienwion scores and numbers of inferences in specified categories were readily

interpretable, although sorne of them were indicative of a neglect of physiological

factors on Ù1e pan of ail the assessors. However, caution was necessary in interpreting

the correlations so !hat Ù1e predicted relationship belWeen theoretical ori,ntations and

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

conclusively.
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With respect ta the total numbers of inferences made by each subjcct group, there

was no evidence that experienced assessors were more parsimonious in generating

infen:nces than wen: the novices. A1though research in other domains has associated

expertise with the ability to limil the generation of multiple hypolheses, this association

did not hold for the psychoeducational assessors sampled. il was suggesled thal, ::1 the

domain under slUdy, it is advamageous ta generale multiple hypotheses in order 'hal

hypotheses ma, he reviewed and, if necessary. revised. ln this way. school

psychologislS retain a flexible approach to assessment and are nOI constrained by

preferred hypotheses. However. the enumeration of inferences alone provided

insufficient data with which ta determine whether subjeclS did, in facl. leSI their

hypotheses in a syslematic manner.

There was no evidence thal experienced assessors perceived the slUdenl's

functioning in negative ternIS any more !han did the ttaïnees. Ali the assessors sampled

identified adaptive as well as maIadaptive characteristics of the slUdenl described in the

case·file. McDermott (1981) COIlsidered one of the sources of errer in assessmenl ta he

the diaposis of a problem witlùn the child even when the presence of problems was

tIoubtfuI. Allhough an subjcclS identified SODle problems within the child. they also

acknowledged that he possessed good abilities and had achieved successes al school

that offered encouragemenl for his future progn:ss. Thus their oudook was not entirely

pessimistic. This did DOt accon1 with the fmdings ofWills (1978) that experienced

psychotherapists perceive their clients primarily in ternIS of negative characteristics.

To accounl for \he divergent fmdings, il was suggested that the psychoeducational
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assessors sampled in this srudy and the psychotherapisls sampled by Wills had evolveè

their respective professional practices in response 10 dissimilar client demands.

Thal no expen-novice differences were found for the numhers of inferences

rejccled (or retained). and thal relatively few inferences were rejecled was taken as

evidence that none of the assessors sampled were willing 10 rejccl completely many of

their inference~. The specifie research hypothesis thal the expen assessors would he

more reluclant than the novices te rejcct their inferences was formulaled in connection

with Hypothesis S. which stated that the expens would he more closely aligned with a

panicular theoretical orientation in psychology than the novices. This expecled

alignment with theory on the pan of expens was thought lO constrain inference

generation and lead lO the interpretation of case-me information strictly in accordance

with the preferred theoretical orientation. However. there was no decisive evidence

that the experienced assessors worlted within a theoretical framework in psychology

any roore !han did the novices. AlI sUDjCCts showed preferences for the Client-Centted

and Gestalt orientations but were generally cclcctic in orientation. The similarities in

orientation preferences shawn by the expens and the novices were thoughtlo result

froID simi1arities in thcir educationalllackgrounds. Therefore. although all the

assesson retained most of the inferences they had made. or, in other words. rejccted

very few. no direct links herween their theoretical orientations in psychology and their

apparent reluctance te discard ideas about the child heing assessed could he

eSlablished.
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SubjeclS in both groups were consistent in that the)' generated more inferences in

the educational and emotional categories than in the other categories. An interesting

tendency on the pan of asses50rs lO interpret the descriptions of the child's academic

functioning in a more positive manner than the descriptions of his affective functioning

was observed. Il was suggested that school psychologislS do. in fact. work in this way.

They seck out areas of relatively high academic achievement (for each child being

assessed) in arder lO use these as bases on which lO build individalised remediation

programmes.

The consistencies among all subjects thal were found with respecllO both the

predominance of inferences in the educational and emotional calegories, together with

the selection of case·file data that they regarded as mosl pertinent lO the case,

suggested that all the assessors dim:ted their enquiries 50 as lO respond to the requeslS

for assistance implicil in the introductory referral data. The sections of Edgar's me

referred ta mosl frequently included the parents' report and the school's comments.

These IWO tapies contained information that was regarded as salienllO the child's

problems as presented. The high frequency of use of the results of the standardised

tests tlw bId bcen Idministered lO the child was secn as evidence tha' such tests are

still considered as major components of assessmenl, despite correnl criticism of their

reliability and validity. Il was fell that insufficienl attention was paid lO the child's

medical history and that usesSOl'll shouId cake physiological factors inlO greater

aœounl !han they do Il present The latter tinding provided further evidence lO support

the conclusions drawn froID the cocrelations belWeen the Counselor Orien;ation Sca\e
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scores and the numbers of inferences generaled in the various categories, namely thal

assessors lack knowledge of medical correlaIes of leaming difficulties and/or are

unwilling to consider remediation strategies requiring medical intervention.

The assessors who participaled in the present study did not demonstrate exclusive

preferences for particular theoretical orientations in psychology. Nor could it be

concluded that adherence 10 diagnostic formulations concerning the child they were

assessing reflected preference for any particular theory in psychology. Il was proposed

instead that diagnoses are made in response to the characteristics of each child referred

for assessmenL Some of the expcn subjects in this study proffered theories about

Edgar's difficulties early on in their reading of his flle. il was suggested that these

theories might also be more influenced by case-eharacteristics t'nan by

conceptualisations of Iearning problems derived from a single preferl'l'.d theory in

psychology. Moreover. although expcrience may lead 10 strong adherence to theories.

this applies only 10 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 inlrOduetory referra1 information directs assessors' attention 10 those

sectioos of the file that will help them respond to whatever queries and requests are

made in the referral SlalernenL Thus. taking inoo account the joint influence of case·

characteristics and referral information. the conclusion can be drawn that assessors'

interpretations are case·specific and are nOI guided by any global theory of child

psychology.
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Funher research is necessary in order to establish with cenainty whether school

psychologiSlS lake a case-specifie approach to assessment as opposed 10 a theory­

driven approach. That assessment outeomes are influenced by a theoretical orientation

in psychology or from an adaptation of a theory in psychology (Barnett, 1988) cannot

be ruled out. A funher question can be raised in connection with the poslUlated case­

specifie approach. This question arises from consideration of the prolOCols obtained

from the four experts assessors in this study who diagnosed the child's problems with

such confidence. How is it !bat psychologists would be able 10 vary their approaches

10 assessment from one child 10 the next and yet hold futed idcas for one child7

Obtaining answers ID this question is a necessary part of further research on case­

specifie methods of psychoeducational assessmenL

SlroIIg adherence ta a theory about a particular child, whether case-specifie or

associated with a theoretical orientation in psychology, is likely ID produce a search for

confirmatory evidence for the theory. The association belWeen adherence ID a theory

and the intcl'pt'etation of information in confonnity with the theory was confumed in

the present study. The assessors who described Edgars problems in precise terms arter

readinl the carly portion of bis me petCCived subsequent data as supportive of their

initial conccph'alisations. Considering the tendency ID seek out conf1l1I1llIDry data once

an idea or hypothesil bas becn formulated, K1einmuntz (1990) advocated

systematically searchinl for evidence that may disconfirm such a formulation. ln view

of the present findinlS that this tendency is present amang experienccd assessors, this

reconmendalion il • valid one.
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If school psychologists do, in fac!, adopl a case·specifie approach 10 assessment, il

is necessary for them 10 consider thal the child's difficulties may be other than those

staled, and thal the perceptions of difficulties as existing within the child may be

erroneous (Quay, 1973). They should also consider thal the perceived difficulties may

nOI be more serious than those experienced by the majorily of schoolchildren bUl thal

the real reason for referral is thal the child has nol mel parents', guardians', or leachers'

expectations. Il is nccessary for assessors 10 be cognisanl of whal ccnstilules normalily

(while also acknowledging individual differences), as well as excep~olla!ily ..

From a perusal of the standard deviations for the numbers of inferences generated

in cach of the coding categories (Figures 7,8,9, 10, and II), the standard deviations

for the numbers of refcrences made ta cach lopic in the case·file lexl (Figures 12 and

13), and the diffcrent in'pücations drawn from the same case·file data (Table 21 and

the interpretations of the child's writlCn composition and drawing). il is evidenl thal the

case·fùe was interpreted in very many diffcrent ways. There was as much divcrsity

among the experienced assessors as among the traïnces. A major concem in the

domain of psychoedllCational assessmenl has becn the variability among assessors

(e.l., McDeuDOlt, 1981). Sarnen (1988) discussed the influence ofpersonal models of

professional practicc on the dccisions made by schaol psychologists. These models

evolve from "explicit theoretical orientations and implicil covert processes" (p.66I),

and remain largely unspecified. The use of such individually constructed models

would accOURt for the variability observed in this study. Moreover, if, as has been

discussed, eac;:. refeml situation is considered as unique. individual assessors will nol
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necessarily Ile consistent in the strategies they use across case srudies. McDermolt

(1981) described "inconstancy of diagnostic style" (p. 38) as a source of error in

assessment when decision-making strategies are changed within one case srudy or

across intrinsically similar case slUdies. However, it can he argued that, when cases are

dissimilar. it is appropriate for assessors to alter their approach.

Ar '-:ast 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 he responsible for

the variability in their interpretation. Lidz (1981) documented that school

psychologislS have expressed dissatisfaction with test instruments and are in agreement

with the criticisms of standardised tests found in the psychoeducational assessment

Iiterature. That tests of dubious reliability and validity continue in widespread use may

he hecause alternatives, such as cognitive diagnostic methods (e.g., Glaser, 1981) are

not made available to them. Silverml,il (1989), among others, argued for the

abandonrnent of standardised tests in favour of continuous assessment of students on

school tasks by teachers, as weil as by school psychologists. He opposed the use of

highly SIrUCtured test siruations in which the tasks set hear no relation to school work.

The inttoduction 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 cannOI initiate these changes by themselves. they can act as

propanents for change.

The generation of multiple hypotheses was regarded as advantageous to solving

problems for which there are several possible solutions. The fact that ail !he assessors
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in this study generated multiple hypotheses was nOl, however, a sufficient indicator

thal these hypotheses were tested systematically. The presenl study provided sorne

evidence that psychoeducational assessors do not engage in a systematic review and

revision of their theories about a studenL One source of evidence was the apparenl

lack of willingness lO reject hypotheses complctely. Although most of the assessors in

the present study preferred to gtnerate new inferences without discarding earlier ones,

there was no indication from their protocols that they subjected their various ideas

about Edgar to systematic review. Il 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 sorne of the expen subjects in confonJÙty with their original

theories about Edgar. These subjccts did not consider alternative diagnoses, nor did

they test systematically the soundness of their diagnoses. It was suggested that the

construction of a toodel of reasoning that epitomises systematic hypothesis-lesting

would need to he in tenns of conditional JinJ;s instead of. or as weil as, causal links. Il

was argued that, in the absence of agreed criteria for gauging the accurv;y of assessors'

cooc1usions about a child, it would he impracticalto construct a model in purely causal

terms. ft wu &Iso argued that a causallIlOd.:l does nOI reflecl completely the reasoning

strategies appropriate for psychoeducational assessmenL A funher advanlage of a

model that included conditionallinks would he ilS capability of representing the

generation of multiple hypotbeses, Such a toodel might reveal the extenl to which

strategies of review and revision of theories aboul the cases refcrred are employed by
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assessors and make il possible 10 fully investigate the comprehensiveness of an

assessmenl.

If assessors do nOl engage in rigorous, scientific reasoning, il is essentiallo impart

improvcû d:cision-making sttategies ta them. This is especially necessary because of

the apparenllack of consistency in assessmenL Il was suggested thal :!1.~ method of

strong inference proposed by Platt (1964) is analogous 10 a sttalegy ofreview and

revision of hypotheses, and thal this would provide an appropriale reasoning model for

psychocducational assessment. Plan claimed thallesting multiple theories using the

methcd of strong Inference can, tirsl of ail, he taughl and leamed. Seconclly, il is

necessary ta he "expücit, formai. and regular aboUl il" (p.146). For the purposes of

bath teaching and practice. decision suppon systems in the fonn of expen syslems

applications would he useful in atuining the conditions of explicitness. fonnality. and

regularity. An obstacle ta the design of an expen system for psychocducational

assessmenl is the llll:k of agreemenl among expens. However, the decisions thal are

bascd on asscssments are tao important and immediate ta await the development of

comprehensive sYSlems mat have proven validity and reliabiüty. The absence of

univetsally recogniscd guidelines, whether or not in the fonn of expert systems

applications, can he compensated for. in part, by the "ccilferencing" of cases by a team

thal includes more !han one school psychologisl in order thal the child, the parents or

guardians, and the teaehers involved ln: given the henefil of less subjective

assessments. Al the very least, the initial asscssmenl repons need ta include the

alternative hypotheses which longer-tenn monitoring of the student, as recommended
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by advocates of proce:;s assessmenl, will either SUppoll or disconflftIl. Il is more Iikely,

then. that alternative hypothesis sets will be deliberately considered. At the sarne time

it should be possible for assessors consulting together lU foster mUluai awareness of

how and why certain decisions are reached. Although professionals may try their best

to assess a child's most impottant needs. they are not always correct 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 conlribute furlher evidence. "Real

assessment does not lie in deluding ourselves that we have discovered the lrUe nature

of the child's needs. but in putting our fallible opinions 10 the lest and in our readiness

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

Linùtations or the Present Study

The full scope of this investigation into the psychoeducational assessmem process

is recognis«' u being subject ta limitations imposed by the artificiality of the research

situation.

1. 'The initial stages of assessment involve making decisions about what kind of

information ta co11ect and from whom ta request the information. The slUdy did not

involve these stages, but focussed only on the interpretation of infonnation that had

aIready becn gathen:d. The dossier provided 10 the subjects who participated in the

present study contained case infonnation that had been coUected by an experienced
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assessor. As such. expen 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 pan of a research

slUdy. The skills necessary for conducting and understanding interviews. for using and

scoring test insuuments. and for observing and interpreting the behaviour of

individuals in naturalistic and complex social interactions are essential components of

expertise in the field. il is Iikely that experienced and ttainee assessors could be

differentiated according 10 levels of skills in these areas.

3. The collection of infonnation by assessors is a multi-staged procedure.

Qllesti"ns arise from preliminary data interpretation that can be answered only by

conducting further interviews. leSts, or observations. Requests for further information,

beyond that pIOvided to subjects in the on-line presentation, could not be r.atisfied.

Recommendationl tor Further Researdl

There are severa! avenues of further research into the interpretation of

psychoeducational asseSsmtllt data which could contribute tO a more complete

understanding of the process and lead to greater systematisation of procedure.

The influences of formaI theories in psychology, notions c;urently pre\i'l1ent in the

field, and persona! theories. which have become pan of an assessor's intema1Jsed
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knowledge. need funher srudy. To this end. better objective scales and/or self·rating

methods for assessing the theoretical professional. and personal orientations thal

conttibute to professional judgement require funher development and field testing.

Funher 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 referra1 infonnation on judgement by school psychologislS and

other school personnel has been the subject of research but the findings in this regard

are cquivocal. Funher research is necessary ta help resolve the issue of the weighting

of referra1 infonnation relative ta other data, and to find out whether experience is a

modifying factor. It is also neccssary ta select and classify subjcct samples in a

unifonn manner so that research results are comparable.

This srudy involvcd the use of only one case·flle. The use of severa!. dissimilar

case-files is requircd for funher study of the interpretation phase of psychoeducational

asscssmenL ln particu1ar, it is importantto investigate whether school psychologislS

are pidcd by casc-characteristics during an assessmcnt more than they are influenced

~'Y prefcm:d theories in psychology (eithcr in original or adapted fonn), as the present

rcsearch findings secmcd ta suggesL

Funhcr work on the modelling of reasoning in assessment needs to be carried out.

The present study was exploratory in Ibis respccL A1though the development of a

suitable template of expert reasoning is difficuJt in a field whcre there is little

agreement among profcssionals. il is a useful research goal. The comparison of the
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reasoning processes used by individuals at different 1evels of Ilxpertise would then be

facilitated. Models of reasoning in the domain of psychoeducational assessment would

need to represent different types of conditi(l,1.J reasoning, as wel1 as causal reasoning,

and would need to represent the direction of reasoning. They would also need 10

account for the generation of multiple thcories. Plan (1964) made an analogy belwcen

hypothesis testing using the method of strong inference and a tree strucrure in which

the decision points are represented as forks. This is simi1ar to the concept of

infonnational equivalence belWccn mental representations and the representational

models constructed in cognitive science. Because of the complexity of a modelthat

includes severa!lines of reasoning, Sowa's method of linear n-presentation is an

allcmative to the display form of representation and could be applied to the

conditional, inductive trce described by Plan.

Similar considerations relating to factors which influence judgement need to be

given to the information search phase of psychoeducational assessmenL This phase

itself comprises severa! stages, beginning with the decisions conceming an overall

strategy for assessmcnl Important dccisions about whatto include in the data

gatbcring phase must be made carly on in the referral process. The data gathered may

include severa! of the following: intervi.cws with parents or guardians, with school

teachers and olher profcs:;i!ln~!\ 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 selcction of test inslrUlllents followed by administration, scoring, and

inlCrpretation of them. The infonnation collected must then be compiled before the
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"diagnostic" interpretation can hegin. However. theories conceming the child's

functioning are oflen proposed al severa! stages of the assessmenl process. 50 thal pan

of the data collection may he for corroboration or refutation of these theories. ldeally.

models of rea50ning for 'he enÙTe assessment process need 10 he developed. This is a

highly complex task and presents a challenge for future research.
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APPENDIX ;\

INSTRUCfIONS TO SUBJECfS, PRACfICE TASKS, AND CASE-FILE

INSTRUCfIONS

We are imerested in your assessrnent of the following case-file Llat comains
information about a student who was referred for psychoeducational assessrnent. 1
should like you to assess the case in the same way as you would assess ~ student who
was referred to you in your work. 1am going to ask you to lHINK ALOUD as you
worlt through the file. 1shouid like you to tell me everything that you are thinking. just
as the thoughts occur to you. 1shouid a1so like you to read the rnaterial that is
presented ta you on the ccn~\luter sereen OUT LOUD. Vou can refer back to any
portion of the file whenever b."ld however oCten you wish to do 50. Please continue to
read and thinlt out 1000 even when you go back over information that you have already
read.

All the information will be presented on the computer sereen. Pressing the keyboard
space bar continues the presentation. Whenever you stop reading the file and think out
loud. please press the ENTER kCj. Press the ENTER key again when you retum to
reading. When you want to go 'Jack in the file and forward again. use the mouse ta
click the arrows at the right sid'e of the reading sereen. This allows you to seroll the
text up or down. PI.."se indicate when you have completed your assessmem of the
case.

:..efore we begin with the main file. here is sorne practice rnaterial.

Thankyou.



175

PRACfICE TASKS

PLEASE READ TIIE TASKS OUT LOUD AND DO YOUR TIlINKING OUT
LOUD

How many windows are thcre in your own home?
Describ.e your thought proccsses in counling them.#1

Add the following number.ltogether:
Three hundred and fony-six plus four hundrcd and füty-eight.
Describc how you go about doing the addition.#

Plcasc read the foUowing paragraph and verbalise ail you thoughts about il Press the
ENTER key whe-.1ever you stop reading from the scrccn and press the ENTER key
again whenever fOU star! reading again. Practice scrolling the text up and down using
the mouse to click on the arrows al the right side of the scrccn.#

SCHOOL LUNCHES
.....Among the selÙcmcnt worlccrs at the turn of the century thel'e was some agitation
about introducing 1 pro~ of schoollunchcs for poor r nildrt:n. The special
education !CaChen within the school system wcre particu1arly anxious for this
innovation for they frcquendyexpresscd concem about the poor state of nutrition for
thcir charges. Sorne schaol administrators...wcre of the opinion !hat the problem was
no! that the parents couId no! afford to supply their childrcn with propcr food but that
parental carelessness POO ignorance rcsulted in the impropcr nourishmcnt of the
childrcn2 :'#

1 The symbol"'" dcnotes caeh section of tht: task as displaycd to the subjccts on
the compulcr scrccn. The symbol did not aclUa1ly appcar in the t.:xts presentc:d to the
subjcets.

2 Sarason, S. B., & Doris J., (1979). Educalional handicap, public policy, and
social histIJry: A broadened perspective on menlaJ retardalion. New York: Macmillan.
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Here is a funher practice task before we begin with the main file.#

PSYCHOEDUCATIONAL ASSESSMENT

Narne: Kathy
Age: 4 yrs. 3 mo.#

PRESENTING PROBLEM

Reason for referral was concern that Kathy. who hall made considerable progress al her
present nursery school this year. oùght be sel back by a transfer 10 a new school for the
Kinderganen grade.#

PARENT'S COMMENTS

Kathy hall staned 10 speak al age 3 y~ars 50 that her present progress was
encouraging.#

PSYCHOLOGIST'S OBSERVATIONS

Kathy is a Iively. alerl child. She was wary of the examiner initially but quick.ly
becamc friendly. Testing was begun with her mother present. After about ten oùnules
shc was comfonable enough for her mother 10 leave and she workcd happily
throughout the session.#

TEST RESULTS AND SCORES

BErDER VISUAL MOTOR GESTALT TEST
Score al age levcl

KAUFMAN ASSESSMENT BATTERY FOR CHD..DREN
GLOBAL SCALE STANDARD SCORES
(Mean '" 100, sl&lldard dcviation = 1S)
Sequential Processing 89
Simultaneous Proccssing 80
Mental Proccssing Composite 82
Achicvcmcnt 8S
Nonvcrllal 82#
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ADDITIONAL INSTRUCfIONS

The case-file of the student who you are being asked 10 assess will now be presented 10
you. Please read the case flle OUT LOUD. You may pause in your rearling 10 TIlINK
ALOUD whenever you wish 10 do 50. You may also go back 10 any part of the file al
any time. always reading and thinking oUlloud.

JUSI lO relIÙnd you. Pressing the keyboard space bar continues the presentation.
Whenever you stop rearling lO think oUlloud. press the ENTER key. Press the ENTER
key again when you return lO reading. Use the mouse 10 click on the arrows 10 the
righl of the screen when you wanllO seroU the leXl up or down. Please indicale when
you have completed your assessmenL Thank you.
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REFERRAL FOR PSYCHOEDUCATIONAL ASSESSMENT

Name: Edgar R.
Age: 12 yrs. 5 mo.
Test date: Jan., 1988
Referred by parents.H

Sex:
Grade:

male
6

PRESENTING PROBLEM

Edgar has had long-standing learning difficulties. There have been previous
investigations and he has received remediaI 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 yeats schooling when he will enter high school and they
would like advice about how 10 deaI with his difficult behaviour.H

PARENTS' REPORT

The family is intact. Their financiaI situation is stable and good. There is a family
history of learning difficulties. Edgar is the eldest of~ boys. He was an active
baby who did DOt Iike being touched. Crawling, waIking, and taIldng ail occurred al
normal limes. There were no problems with toilel ttaining. Al nursery school he was
observed as being poorly coordinated and he did nol rnix weIl with other children. He
now tries hard with friends and is weil Iiked al school. He is a demanding child. He is
scattet'ed, impulsive, and immature. He engages in repetitive behaviours. He has a
quick temper and is easily frustrated. He leases his IWO younger brothers. He is a
worry. Edgats parents lisl the foUowing problem areas: following te"':hers in c1ass,
sequencing, problem-solving, following directions, anention span, making inferences
and abstraeting, remembering whal he is told, and needs constant supervision and
sUllcture.H

SCHOOL'S COMMENTS

Edgar is enrolled in a bilingual programme. There are gaps in his basic level skills of
attention. attitude, and ooncentration. He is nOl commined to his school work. His
math skills are weak and his understanding of Ibis subject is Iimited. He needs help in
getting bis school work organised. He has had to be seated close to leachers anù his
teaehers have tried 10 be supportive. Grade 4 was a particularly bad year aIthough
Edgar improved subsequently. But there have been crises in every school year.

BIRTH AND MEDICAL HISTORY

The baby received inlldequate nourishmenl during the IasllWO months of gestation
because of placental insufficiency. Delivery was nonnaI. Birth weighl was below 5 lb.
and there was a brief incubation period. The baby was hospitalised for one month after
birth. Parents visited daily. Edgar bas persistent diarrhea dl!!ing his f1r5t IWO years of
life. He was a poor eater. He had several ilInesses (mononucleosis; hepatitis) until the
age of five years. He still suffers from chronic colds. allergies and frcquent car aches.H
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PSYCHOLOGIST'S OBSERVATIONS

Edgar has a pleasant appearance with dark haïr and brown eyes. He appears 10 he well
oriented. a1en, and quiclc to notice things in the environment. He appears ta he
sensitive to social cues. He taelded writing and drawing tasks with skill and speed and
'leld a peneil weil. He is right-handed. He spealcs quickly and sometimes impulsively.
He seemed troubled or preoccupied sorne of the lime and seldom smiled. He was not
as cheerful and lightheaned as most children Iris age. Nevertheless, he talked openly
about himself and Iris interests. He also la1Iced about what he saw as his failings, like
his bad temper. He said that he did not read much, only rock magazines. He lilces
music, and watehes lots of T.V. He lilces movies with violence and hOITor in them.
During the testing session there were severa! occasions when he would not listen
through ta the end of a question or when he was too impatient to thinlc a response
through. When a problem had too many variables he gave up.H

TEST RESULTS AND SCORES

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

VERBAL TESTS scaled score

Information 8
Sinùlarities 9
Arithmetie JO
Comprehension JO Verbal IQ 98
Digit Span (10)

PERFORMANCE TESTS

Picture Completion 8
Picture Arrangement 8
Bloclc Design 9
Object Assembly 8
Coding 15 Performance IQ 96

Full Scale IQ 95

PEABODY INDIVIDUAL ACHIEVEMENT TEST (PIAT)
Reading and spelling ability are al Iris grade level. He read r.ccurately and fluently.
His intonation was appropriate. QoJcstions about the paragraphs that he had read were
answered accurateIy. His spellin~ ID dietation was accurate (at the high Grade 6level)
and neatiy written in eUJSive wrinng.
PIAT SCORE, GENERAL INFORMAnON SUBTEST - GRADE 6.3
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DURREL ANALYSIS OF READING DlFFICULTY
ORAL READING SUBlEST SCORE· GRADE 6, HIGH
WIDE RANGE ACHIEVEMENT lEST (WRAT)
Arithmetic knowledge rated a: the Grade 4.9 level according 10 the WRAT. He
understands all of the operalicns, is reasonably active in his computation, bUI does nOI
appear 10 know how 10 do operations on fractions.
WRAT SCORE, ARITHMETIC SUBTEST • GRADE 4.9.#

COMPOSITION

Edgar was asked 10 write a SIOI)' aboul a pholograph that he was shown. (Sec copy.)
No time limit was sel

(Spelling and punclUation are as in the original.)

1didn't have school today 50 1decidcd 10 stay home and play with my toys. 1went 10
the corner of my room, and lOOk out my playland set. 1opened the box and lOOk i. out,
1put it on my table 10 play with. 1pretended they woke up and ate breakfasl After
breakfast Jim went 10 spot bis dog for a walk. Carl was playing with bis baby Martha
was sleeping al the table Steven went 10 wake her up. Then my mother said 10 come
downstairs and 10 put away my playland set and come down for supper.#

GOODENOUGH·HARRIS DRAWING TEST

Instructions 10 Edgar:
rd like you to draw a persan. Draw the best one you cano
(See drawing.>*
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APPENDlXB

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 Shenzer and
Stone's Fundamentals of Counseling (1974, pp. 242-243)1. This grid compares nine
counselling orientation across 10 characteristics (componenlS) for each orientation.
The 35 COS items were chosen ta reflect5 of the characteristics:

Nature of man - NM
Nature of anxiety - N
Counselling techniques - cr
Personality consauclS - PC
Counselling goals - CG

for seven of the counseling orientations:

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

The COS respondent is askcd ta select one of four response choices: sttongly agree
(SA), agree (A). disagree (D). or sttongly disagree (SO). These response choices are
weighted such !hat SA =4, A = 3. 0 =2. and SO =1. The score a respondent receives
on each scale is the SWD of the weightings of the live items for that scale (e.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 orientation scales is 5 to 20.

1 Shertzer. B. &; Stone. S. B. (1974). Fundamentals of Counseling (200 cd.) (pp.
242-243). Boston: Houghton Mifflin.
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The COS scale items (by number) with orientation and characteristic designations:

1. B-NA
2. CC-PC
3. E-CG
4. G-cr
5. F-NA
6. RE-NM
7. TF-CG
8. B-PC
9. CC-CG

10. E-cr
11. G·NA
12. F-NM
13. RE-PC
14. TF-cr
15. B-CG
16. CC-cr
17. E-NA
18. G·NM

19. F-PC
20. RE-CG
21. TF-NA
22. B-cr
23. CC·NA
24. E-NM
25. G·PC
26. F-CG
27. RE-cr
28. TF-NM
29. B-NA
30. CC-NM
31. E·PC
32. G-CG
33. F·cr
34. RE-NA
35. TF-PC
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THE COUNSELOR ORIENTATlON SCALE ITEMS

Please ciIde one of the following four responses 10 each of the 35 questions
below.

SA - strongly agree, A- agree, 0 - disagree. SD - strongly disagree

1. People are mechanistic in that they are merely responsive
W environments over which they have Iittle control. SA A 0 SO

2. People are guided by their perceptions of themselves and
their environmenL SA A 0 SO

3. People are weU adjusted when they experience existence
in ottler ta develop commitments and act on potentialities. SA A 0 SO

4. The best way ta help people is to provide situations in which
they can get closely and intensely in tauch with themselves. SA A 0 SO

5. Anxiety is caused by unconscious conflicts in the mind. SA A 0 SO

6. People have the potential ta be rational and can rid
themselves of emotional difficulties through thinking. SA A 0 SO

7. People may be considered weU adjusted when their
characteristics and their environments are
appropriately matehed. SA A 0 SO

8. People's behaviows are determined by the antecedent
conditions in operation al any given point in time. SA A 0 SO

9. The well-adjusted persan is mature, self-directed.
congruent, and open ID new experiences. SA A 0 SO

10. The best way ta help people is ta aid them in finding
the meanings of their lives. SA A 0 SO

Il. Anxiety is the result of unresolved feelings about
previous evenrs. 3A A 0 SO

12. People are shaped by their needs, instincts. and drives. SA A 0 SO

13. Psychological states are the resull of either logical or
illogica1 thought processes SA A 0 SO

14. The best way ta help people is ta match them ta
appropriate environmenlS and show them how
their skills and attilUdes are appropriate for
those environments. SA A 0 SO

"'\:..
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15. Being well·adjusted means having leamed OOhaviours
that don't cause problems. SA A 0 SO

16. The oost way to he)? people is to 00 open, accepting, and
understanding of whatever they wish to communicate. SA A 0 sn

17. People become anxious when they lose sight of the
purposes of their lives. SA A 0 SO

18. People. are more than the sums of their pans; they are
a coordination of the pans working as a whole. SA A 0 SO

19. Peoples's 1lCI"SOnaiities are the composite results of ail
that has ha"pened previously in their lives. SA A 0 SO

20. People will bc well·adjusted when the vast majority of
their bchaviours are rational. SA A 0 SO

21. Unccnainty about the use of personal potential in
appropriate situations results in anxiety. SA A 0 SO

22. The bcst way lO help people is lO aid them in lcaming
bchaviours that bring about desircd reactions. SA A 0 5D

23. IncongruellCC bclWccn sclf-conccpt and personal
experience lcads lO anxiety. SA A 0 SO

24. People are responsible only lO themsclves and must
define their own meanings for their lives. SA A 0 SO

2:' i\ persan is a sclf·regulating system trying lO balance
bclWccn doing and thinking components. SA A 0 SO

26. In orcier lO achieve maximum adjustment, people must
rec:onsttuct pans of their personaIities. SA A 0 SO

27. The bcst way to he~ple is lO use teaehing and
pe.mwion 10 help m eliminate irrational ideas from
their lives. SA A 0 SO

28. People are DOt capable of developing aUlOnomously and
nccd the assistance of othczs effectively to match their
potcntial to their environments. SA A 0 SO

29. People are anxious bccallsc they have lcarned inappropriate
reactions to ccnain stimuli. SA A 0 SO

30. A person is in a constant SlalC of movemcnllOward
sclf-lIClUalisation. SA A 0 SO
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31. Whal people are or do is delennined by the individual
meanings in their lives. SA A 0 SO

32. People are well-adjusted when they take responsibilities
for their own lives and are in louch with themselves
and the world. SA A 0 SO

33. The besl way 10 help people is 10 leI them verbalise
the source(s) of their problems. SA A 0 SO

34. Anxiety is the resull of overgeneralising the polentially
negative effects of an event SA A 0 SO

35. People seek 10 organise and maintain their lives by
matehing their unique patterns of capabilities and
potential ta their environments. SA A 0 SO
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APPENDIXC

RESEARCH PROJECf QUESTIONNAIRE

SURNAIVlE: ....---.-------------.-.CJI~~~A~--·------·----·--------------·----·---···---­
AD[)FlI:SS-----------·-·--···------------------------···-----••----------------------------••••------

CITY PROVINCE POSTAL CODE

TELEPHONE BUSINESS------------------------·· HOIVlE: --------•••-•....------

DATE OF BIRTH .------­
D

EDUCATION

M y

SubjCCI Code _

1. SECONDARY DATE
FROM 10

COURSE OF
STUDY

DIPLOMAOR
DECJFlI:E

2. CCJEP/
COMMUNITY COlLECJE

3. UNIVERSITY

4. PROFESSIONAL
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List courses at CGEP/Community College. University and post-university leve1s that
are relevant 10 your profession in school psychology and brietly describe their content.
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WORK EXPERIENCE.

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

1. FRowro

POsmONHELD

DUTIES AND RESPONSmn.ITIES

2. FRowro

POsmONHELD

DUTIES AND RESPONSmll.ITIES

3. FRowro

POSmONHElD

NAME AND ADDRESS OF ORGANISATION

NAME AND ADDRESS OF ORGANISATION

NAME AND ADDRESS OF ORGANISATION

----------------------------------_..._--------------------...._-- .._...._-----
DUTIES AND RESPONSIBll.ITIES

----------- ..._--_..._-----------------------_...---------------_..-_.._-------



If you were conducting an assessment independenùy, wh...t infonnation would you
seek? Specify the lests, assessmenl tools and techniques that you would use.

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

191
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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 chan of protocol coding categories) and entered by segment number 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 Of quotes directly from the text, repeating the terms used in
the original text of the case-file.

2. Restatement (Paraphrase)

The subject repe3ts infonnation contained in the text using his or her own
wotds, e.g., synonyrns or substitution.

3. Inference

A transformation of information that goes beyond the text. For example, the
subject draws a conclusion from the infonnation contained in the fLle but that
conclusion is nowhere explicitly stated in the file. A1ternatively, the subject
elaborates on the original text, !hat is, he or she adds te the basic infonnation
contained in the teTL

3.1. Inference Type A

These are inferences that bear on the individual described in the case­
file. These inferences are working defmitions of subject-generated
hypotheses or theories. Type A inferences are funher subdivided into
the foUowing coding categories (3.1.1. te 3.1.5.).

3.1.1. Educational

The child is scen as experiencing leaming difficulties
that are related te problems thal are usualJy classified as
leaming disabilities, e.g., attention deficilS, pereeptual
problems, and dyslexias or disgraphias. A1tematively,
the child is scen as doing weU in aU or sorne areas of
school work.

3.1.2. Emotional

The child is scen as experiencing difflCuities al horne
and/or at school that arise from emotionai problems. This
category includes socialisation difficulties. Il excludes
inferences thal commenl on the influence of significanl
others in the child's life, which are included under the
category of contextual inferences.
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3.1.3. Physiological

Inferences that penain to the child's physical health. e.g.,
a statement that poor health interferes with leaming, and
inferences that relate to brain physiology, e.g., a
statement that prenatal difficulties caused brain damage.

3.1.4. ContexlUai

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

3.1.5. Prescriptive

Inferences that are prescriptive, i.e. recommendations for
remediation of perceived difficulties. These are
sulxlivided according to whether the recommcndations
address a) educationaJ, b) emotionaJ, or c) physicaJ
factors.

a) EducationaJ

Recommcndations that the child's educational
programme he modified in sorne way, e.g., that
he he given extra lUition or that he should attend a
certain type of high school or that funher
asscssment of his abilities should he carried ouL

b) Emotional

Recommendations that the child undergo
psychotherapy, either aJonc or with members of
bis family. For example, therapy in which he
could leam hener stress managemenL
Reconunendations for further assessment of
emotional and/or social functioning are aJso
included in !his subcategory.

c) P1tysical

Recommendations that the child should undergo
medical or neurological eXatnination and/or
treatmenL

Type A inferences helonging to the Educational, Emotional,
P1tysiologicaJ, and Contextua1 categories (Sections 3.1.1-3.1.4) are
given cithcr a positive or a negative designation, depending on whethcr
the subject bas stated something positive or negative about the student,
Edgar, or about his environmenL
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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 statemenlS.

4. Assessors' data requeslS

Assessors' requeslS for funher information about the child and assessors'
commenlS concerning data they would have liked to see included in the case­
file.

5. Comparative (non-inferential) commenlS

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

Counting the InferelK:e5

For each subjcct the inferenccs in cach 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'fùe are counted
and not those generated during their swnmaries. Repetitions of inferences, based on
the sarne text information (propositions). are nol counted as new inferences. But. when
subjccts conflDD previous inferences based on additional information (propositions).
these are counted as new Inferences.

The swnmaries are helpful in ascertaining whether or nol inferences are retained or
rejccted. They are comparee! carefuliy with the protoeols generated from the initial
reading of the case-file 50 thal repeated inferences are nol counted more than once.
Inferences mentioned in the swnmaries are only counted if they are new ones. in which
case they are addcd lO the inferences aiready tallied. Swnmaries are re·read in
conjunction with the initial parlS of the protocols lO decide whether inferences are
retained or rejected by the end of the subjccl's discussion of the case-fùe. Proposition
numben serve l\S guides lO sections of the case·fiIe thal a subjccl reconsiders.

Criteria for RejectlonlRetentlon of Inferences

a)

b)

c)

Inferences that are explicitly rejected by subjcclS are counted as
rejccted.

Inferences associated with explicitly rejected inferences that are no a1so
associated with retained inferences are counted as rejected.

Inferences. even when no! mentioned in the summaries. are counted as
retained when there is no discussion of contrary evidence anywhere in
the protOCOl.
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- contextual{
Negative

Positive

Prescriptive {
Negative
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,.

+V9 ·va +ve -ve +ve ·ve +va ·ve PHYSICAL EDUCATIONAL EMOTIONAL

.
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PROPOSITIONAL A;'I;ALYSIS OF CASE·FILE!

TOPIC 1

1.1.0 PROCESS: refmal GOAL: 1.1.1 pas'
1.1.1 ACT: assessment ATT: psychoeducational pas

1.2.0 lDE:-ITITY REL. ARG: name ARG: Edgar pas

1.3.0 lDENTITY REL. ARG: sex ARG: male pas

1.4.0 ALGEBRAIC REL. EQUIV. TEM: age
TEM: 12 yrs. 5 mo. pas

1.5.0 ALGEBRAIC REL. EQUIV. DUR: grade DUR: 6 pas

! Abbreviated relation lables are expanded as follows:

ARG: ARGUMENT
ATT: ATTRIBUTE
CAT: CATEGORY
CONT: CONTINUOUS
DEF. NUM: DEFINITE NUMBER
DEG:DEGREE
DET: DETERMINED
DUR: DURATION
EQUIV: EQUIVALENCE
FUT: FUTURE
ITER: ITERATIVE
LOC: LOCATION
MOlT: MULTIPLE
NEG: NEGATIVE
NUM: NUMBER

OBJ: OBJECT
OR-ALT: OR ALTERNATIVE
ORD:ORDER
PAT: PATIENT
PL: PLURAL
l'OS: POSITIVE
PRES: PRESENT
pROX: pROXIMITY
QUAL: QUALIFYlNG
QUES: QUESTION
R. ACT: RELATED ACT
SING: SINGULAR
SUp:SUpERORDlNATE
TOK: TOKEN
pRT: PART

,
Upper case indicates a relationship and lower case indicales a concept.
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lAD ALGEBRAIC REL. EQUIV. TE~l: date
TEM: Jan. 1988 pas

1.7.0 ACT: referred AGENT: parents PAST pas

TOPIC 2

2.1.0 PROCESS: problem DUR: presenting PRES.POS

2.2.0 PROCESS: leaming difficulties PAT: Edgar
DUR: longstanding PAST CONT. pas

2.3.0 ACT: investigation TEM: previous PAST ITER.(s) pas

2.4.0 ACT: help RECIPIENT: he THEME: 2.4.1 ATT: remedial
PAST pas

2.4.1 ACT: work ATT: school pas

2.5.0 aBJECT: he LOC: Grade 6 TEM: now pas

2.6.0 ACT: manifesling AGENT: he R.ACf: 2.6.1 (difficultiesJ
PRES. CONT. pas

2.6.1 PROCESS: difficulties ATT: behaviour pas

2.7.0 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: reevaluateà OBI: him GOAL: 2.7.3 pas
2.7.3 ACT: help THEME: 2.7.4 pas
2.7.4 ACT: plan ACT: 2.7.5 pas
2.7.5 ACT: schooling TEM: next year pas
2.7.6 ACT: enter AGENT he RESULT: 2.7.7

TEM: when FUT. pas
2.7.7 aBJECT: he LOC: high school pas
2.7.8 ALGEBRAIC REL. EQUIV. TEM: 2.7.5

EQUIV. TEM: 2.7.6 POS
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2.8.0 ACT: \\ould liKe PAT: lhey TIIE~IE: 2.X 1 l'RES l'US
2.8.1 PROCESS: advice THEME: 2.8.2 (aboull PRES. POS
2.8.2 PROCESS: deal AGENT: lhey THE~1E: 2.XJ Ib<ll<1\ iour!

QUES: how POS
2.8.3 PROCESS: behaviour ATI: difticult POS (PAT: Ed~<lr

OBJ: behaviour)

TOPIC 3

3.1.0 PROCESS: report AGENT: parents POS

,.2.0 OBJECT: family ATI: intact PRES. POS

3.3.0 PROCESS: situation PAT: their
ATI: financial PRES. POS

3.3.1 PROCESS: situation ATI: stable ATI: good

3.4.0 PROCESS: history PAT: family THEME: 3.4.1 PRES. POS
3.4.1 PROCESS: difficulties ATI: leaming PAST CONT. POS

3.5.0 ALGEBRAIC REL. ORDER. SUP. ATI: 3.5.1
ATI: 3.5.2 PRES. POS

3.5.1 OBJECT: Edgar ATI: (age) POS
3.5.2 OBJECT: boys DEF. NUM: IWO ATI: (age) POS
3.5.3 OBJECT: Eclgar ATI: eldest POS

3.6.0 IDENTITY REL. ARG: he ARG: baby
AIT: active DEF. NUM. SING. PAST POS

3.6.1 PROCESS: like PAT: who ·baby·
THEME: 3.6.2 PAST NEG

3.6.2 ACT: touch OBJ: who ~baby* !TER. MULT. (being) POS

3.7.0 ACT: all PART REL. ACT: crawling
PART REL. ACT: walking
PART REL. ACT: talking TEM: nonnal times
PAST POS



3.H.0 PROCESS: problems THE~E: 3.8.1 PAST :-iEG
3.8.1 PROCESS: training AIT: toi let POS

3'J.0 ACT: obscrved OBI: he THEME: 3.9.1
LOC: nursery school PAST POS

3.9.1 OBJECT: he AIT: coordinated
DEGREE' l''lorly POS

3.10.0 ACT: mix with AGENT: he OBI: chi1dren DET. TOK.
NUM. PL. PAST NEG

3.10.1 OBJECT: children CATEGORY: other POS

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

3.12.0 PROCESS: like OBI: he AIT: liked
DEGREE' well LOC: school PRES. POS

3.13.0
3.13.1

3.14.0
3.14.1
3.14.2

OBJECT: he IS A: child PRES. POS
OBIECT: he AIT: demanding PRES. POS

OBJECT: he AIT: scaltered PRES. POS
OBIECT: he AIT: impulsive PRES. POS
OBIECT: he AIT: immature PRES. POS

.,

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

3.16.0 ACT: has PAT: he PROCESS: lemper PRES. POS
3.16.1 PROCESS: temper AIT: quiclc

3. 17.0 ACT: frustraled OBI: he AIT: easily PRES. POS

3.18.0 ACT: teases AGENT: he PRES. CONT. POS
3.18.1 OBJECT: brothers NUM: IWO AIT: (age) POS
3.18.2 OBJECT: he AIT: (age) POS
3.18.3 ALGEBRAIC REL. ORD: younger AIT: 3.18.1 AIT: 3.19.2

POS
3.18.4 PROCESS: (EMPTY) PAT: his OBI: brothers



3.19.0

3.20.0
3.20.1
3.20.2
3.20.3
3.20.4
3.20.5
3.20.6
3.20.7
3.20.8
3.20.9
3.20.10
3.20.11
3.20.12
3.20.13
3.20.14

3.20.15
3.20.16

3.20.17

TOPIC 4

DEF. NlJM: [1"0 l'OS

OBJECT: he IS A: worry PRES. l'OS

ACT: list AGENT: p~Ients OBJ: ~cas PRES. l'OS
OBJECT: ~eas ATT: following l'OS
OBJECT: ~eas ATT: problem l'OS
"POSSESSION" PAT: Edg~ OBJ: p~ents l'OS
IDENTITY REL.: :!feas IS A: 3.20.5 l'OS
ACT: foUowing OBJ: teachers LOC: class l'OS
IDENTITY REL.: ~eas IS A: sequencing l'OS
IDENTITY REL.: ~eas IS A: problem solving l'OS
IDENTITY REL.: ~eas IS A: following directions l'OS
IDENTITY REL.: ~eas IS A: attention span l'OS
IDENTITY REL.: ~eas IS A: making-inferences l'OS
IDENTIlY REL.: areas IS A: abstracting l'OS
IDENTITY REL.: areas IS A: 3.20.13 POS
pROCESS: re"lembering THEME: 3.20.14 (what) l'OS
ACT: told AGENT: (EMPTY) RECIPIENT: he PRES.
ITER. MULT. POS
IDENTITY REL.: areas IS A: 3.20.16. 3.20.17 l'OS
pROCESS: needs PAT: he ACT: supervision PRES. CO:-.lT
l'OS
pROCESS: needs PAT: he ACT: structure PRES. !TER.
MULT.pOS

~.

4.1.0 PROCESS: comments AGENT: school POS

4.2.0 PROCESS: enrolled OBJ: Edgar
RESULT: 4.2.1 PRES. l'OS

4.2.1 OBJECT: Edgar LOC: programme l'OS
4.2.2 OBJECT: programme ATT: bilingual POS

4.3.0 PROCESS: skills ATT: basic-level l'OS
4.3.1 PROCESS: skills CATEGORY: attention. altitude.

concentration l'OS
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4.3.2 PROCESS: skills PART. REL. gaps PRES. POS

4.4.0 PROCESS: committcd PAT: he THE~1E: 4.4.1 PRES. :"EG
4.4.1 PROCESS: work PAT: hc AlT: school POS

4.5.0 PROCESS: skills PAT: his CATEGORY: malh AIT: wcal<
PRES. POS

4.6.0 PROCESS: underslanding PAT: his
THEME: 4.6.1 AIT: limited PRES. POS

4.6.1 OBJECT: subjec! DEF. NUM. SNG. (this) POS

4.7.0 PROCESS: needs PAT: he ACT: 4.7.1 PRES. POS
4.7.1 ACT: organised ACT: 4.7.2 FUT. (getting) POS
4.7.2 ACT: work OBJ: his AIT: school POS

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

4.8.1 ALGEBRAIC REL. PROX. OB1: he
LOC.OBJ: tcacher TOK. NUM. PL. POS

4.9.0 PROCESS: tried PAT: his AGENT: teachers
ACT: supportive PASTo POS

4.10.0 IDEI'.T1TY REL.: Grade 4 ARG: 4.10.1
4.10.1 PROCESS: year AIT: bad

DEG: panicularly POS

4.11.0 PROCESS: improved PAT: Edgar PASTo POS
4.11.1 PROCESS: improved ORD. TEM: subsequently POS

4.12.0 OBJECT: crises TEM: 4.12.1 PAST !TER. (every) POS
4.12.1 OBJECT: year AIT: every POS

TOPIC 5

5. LOO PROCESS: history AIT: medicaI
5.1.0 ACT: nourishment RECIPIENT: baby
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AIT: inadequale PAST pas

5.1.1 PROCESS: gestation PART REL: last
TEM. MEASURE: two months pas

5.1.2 ALGEBRAIC REL. EQUIV. TEM: 5.1.0
EQUIV. TEM: 5.1.1 pas

5.1.3 CAUSE DEPENDENT. ARG: 5.1.4
DEPENDENT. ARG: 5.1.0 pas

5.1.4 PROCESS: insufficiency PAT: placenta! pas

5.2.0 ACT: delivery AIT: nonnal PAST pas

5.3.0 aBJECT: (EMPTY) AIT: weight TEM: binh pas
5.3.1 aBJECT: (EMPTY) AIT: weight

DEGREE. MEASURE: 5 pounds pas
5.3.2 ALGEBRAIC REL. OROER: 5.3.1 AIT: 5.3.0 (below) POS

5.4.0 PROCESS: period DUR: brief
AIT: incubation PAST pas

5.5.0 ACT: hospitalise OBJ: baby DUR: one momh PAST pas
5.5.1 ACT: binh POS
5.5.2 ALGEBRAIC REL. ORO. TEM: 5.5.1 TEM: 5.5.0 (after)

pas

5.6.0 ACT: visited AGENT: parents TEM: daily PAST (TER.
MULT. PUS

5.7.0 PROCESS: diarrhea PAT: Edgar
AIT: persistent PAST ITER. MULT. pas

5.7.1 PROCESS: liCe PAT: his
PART. REL. PROCESS: flrSt
TEM. MEASURE: two years pas

5.7.2 ALGEBRAIC REL. EQUlV. TEM: 5.7.0
TEM: 5.7.1 POS

5.8.0 ACT: eat AGENT: he ATT: poor PAST pas

5.9.0 PROCESS: ilInesses PAT: he
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PAST lTER. MULT: several POS

5.9.1 PROCESS: illnesses IS A. PART REL.
PROCESS: mononucleosis
PART REL. PROCESS: hepatiùs POS

5.9.2 OBJECT: (EMPTY) ATT: age
DEG. MEASURE: 5 years TEM: (EMPTY) POS

5.9.3 ALGEBRAIC REL. ORO. TEM: 5.9.0 TEM: 5.9.2 POS

5.10.0 PROCESS: suffers PAT: he
THEME: allergies. 5.10.1. 5.10.2 PRES CONT POS

5.10.1 PROCESS: colds ATT: chronic POS
5.10.2 PROCESS: aches LOC: ear ATT: frC4uent POS

TOPIC 6

6. \.0 PROCESS: Observations PAT: Psychologist POS

6.2.0 OBJECT: Edgar ATT: appearance
ATT: pleasant PRES. pas

6.2.1 aBJECT: Edgar PART REL: eyes PLUR.
PART REL: hair PRES. POS

6.2.2 aBJECT: hair ATT: dark pas
6.2.3 aBJECT: eyes PLUR. ATT: brown pas

6.3.0 PRaCESS: appear THEME: 6.3.1.6.3.2.6.3.3 PRES. POS
6.3.1 aBJECT: he AIT: weU-oriented pas
6.3.2 aBJECT: he ATT: alen POS
6.3.3 ACT: notice AGENT: he aBJECT: things ATT: quick

pas
6.3.4 aBJECT: things LOC: environment pas

6.4.0 PROCESS: appears THEME: 6.4.1 PRES. pas
6.4.1 PRaCESS: sensitive to PAT: he

THEME: 6.4.2 pas
6.4.2 ACT: cue ATT: social !TER. MULT (s) pas



6.5.0 ACT: lackled AGENT: he ACT: 6.5.1. 6.5.2 ATr: with
skill. speed PAST pas

6.5.1 aBJECT: tasks ATT: writing pas
6.5.2 aBJECT: tasks ATT: drawing pas

6.6.0 ACT: he1d AGENT: he aBJECT: pencil
ATT: well PAST pas

6.7.0 aBJECT: he ATT: right·handed PRES. pas
6.8.0 PROCESS: speaks PAT: he ATT: quickly pas
6.8.1 PROCESS: speaks PAT: he ATT: impusively

QUAL: sometimes pas

6.9.0 PROCESS: seemed TIiEME: 6.9.1 QUAL: of the time
PAST pas

6.9.1 OR·ALT CONJOINf ARG: 6.9.2
CONJOINT ARG: 6.9.3 pas

6.9.2 aBJECT: he ATT: troubled pas
6.9.3 aBJECT: he AIT: preoccupied pas

6.10.0 PROCESS: smiled PAT: he TEM: seldom PAST pas

6.11.0 ALGEBRAIC REL. EQUlV. ATT: 6.11.1
ATT: 6.11.2 PAST NEG

6.11.1 aBJECT: he AIT: cheerful ATT: light·heaned ATT: age
pas

6.11.2 aBJECT: children /I.'UMBER: most
ATT: cheerful
ATT: light-heaned ATT: age DEG: his pas

6.11.3 ALGEBRAIC REL. EQUlV. DEG: 6.11.1
DEG: 6.11.2 POS

6.12.0 ACT: talk AGENT: he TIiEME: himself.6.12.1
ATT: openly PAST POS

6.12.1 PROCESS: interests PAT: his pas

6.13.0 ACT: talk AGENT: he TIiEME: 6.13.1 PAST pas
6.13.1 ACT: saw AGENT: he ACT. REL: 6.13.2 PAST pas
6.13.2 IDENTITY. REL. ARG: what ARG: 6.13.3 POS
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6.13.3 PROCESS: failings PAT: his
PART. PROCESS: bad temper pas

6.14.0 ACT: said AGENT: he THEME: "that" 6.14.1 PAST pas
6.14.1 ACT: read AGENT: he DEG: much PRES. NEG
6.14.2 ACT: read AGENT: he OBI: 6.14.3 PRES. pas
6.14.3 OBIECT: magazines THEME: rock pas

6.15.0 PROCESS: Iikes PAT: he OBI: music PRES. pas

6.16.0 PROCESS: watches PAT: he OBI: TV
DEG: lots PRES. pas

6.17.0 PROCESS: likes PAT: he OBI: 6.17.1
6.17.1 aBJECT: movies THEME: violence. horror

6.18.0 ACT: session PART: 6.18.1 PAST pas
6.18.1 OR-ALT CONIOINT ARG: 6.18.2

CONIOINT ARG: 6.18.4 ITER. MULT: severa!
occasions POS

6.18.2 ACT: listen AGENT: he THEME: 6.18.3
DUR: through NEG

6.18.3 ACT: question PART: end POS
6.18.4 BINARY DEPENDENCY DEPENDENT ARG: 6.18.5

DEPENDENT ARG: 6.18.6 PAST POS
6.18.5 PROCESS: impatient PAT: he ATT: too PAST POS
6.18.6 ACT: think through ACT REL: response POS

6.19.0 ACT: problem PART: 6.19.1 TEM: when PAST POS
6.19.1 ACT: variables ATT: many DEG: 100 POS
6.19.2 ACT: give-up AGENT: he PAST POS
6.19.3 ALGEBRAIC REL. EQUN. TEM: 6.19.0

TEM: 6.19.2 POS

TOPIC 7

7.1.0 OBJECT: Tesl Results POS
7.1.1 OBJECT: Scores POS
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7.2.0

7.3.0

7.4.0

7.5.0

7.6.0

7.7.0

7.8.0

7.9.0

7.10.0

7.11.0

7.12.0

7.13.0

7.14.0

7.15.0

PROCESS: Wechsler Intelligence Scale for Childrcn . Rc\'iscd
(WISC·R) Scores pas

PROCESS. Tests PART: Verbal pas

ALGEBRAiC REL. EQUIV. NUM: Infonnalion scalcd score
EQUIV: 8 POS

ALGEBRAIC REL. EQUIV. NUM: Similarilies scalcd SCllre
EQUIV: 9 pas

ALGEBRAIC REL. EQUIV. NUM: Arithmetic scaled score
EQUlV: 9 POS

ALGEBRAIC REL. EQUIV. NUM: Vocabuiary scaled score
EQUlV: 10 PDS

ALGEBRAIC REL. EQUIV. NUM: Comprehension scakd
score EQUIV: 10 POS

ALGEBRAIC REL. EQUIV. NUM: Digit Span scaled score
EQUIV: (10) pas

ALGEBRAIC REL. EQUIV. NUM: Verbal IQ EQUIV: 98
pas

PROCESS: Tests PART: Performance POS

ALGEBRAIC REL. EQUIV. NUM: Picture Completion scaled
score EQUIV: 8 POS

ALGEBRAIC REL. EQUIV. NUM: Picture Arrangement scaled
score EQUlV: 8 POS

ALGEBRAIC REL. EQUIV. NUM: Black Design scaled score
EQUIV: 9 POS

ALGEBRAIC REL. EQUIV. NUM: Object Assembly ~caled

score EQUlV: 8 POS
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7.16.0 ALGEBRAIC REL. EQUIV. NU~I: Coding scakd score
EQUIV: 15 POS

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

7.18.0 ALGEBRAIC REL. EQUIV. NUM: Full Scale IQ
EQUIV: 95 POS

7.19.0 PROCESS: Peabody Individual Achievement Test (PIAT) POS

7.20.0 PROCESS: ability CAT: reading, spelling AIT: grade level
POS

7.21.0 PROCESS: read PAT: he ATT: f1uently
ATT: accurately PAST POS

7.22.0 PROCESS: intonation PAT: his
ATT: appropriate PAST POS

7.23.0 OBJEer: questions THEME: 7.23.1 POS
7.23.1 Aer: answered ATT: accurately

PROCESS: 7.23.2. PAST POS
7.23.2 PROCESS: read PAT: he OBJ: paragraphs PAST COMP.

POS

7.24.0 BINARY DEPENOENCY CONO. ARG: dictation
ARG: 7.24.1, 7.24.2 PAST POS

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

7.24.2 PROCESS: speUing PAT: his ATT: wrinen ATT: neatly
ATT: cursive writing PAST POS

7.25.0 OBJEer: PIAT Score PRT: General Information Sublest
ATT: Grade 6.3 POS

7.26.0 PROCESS: Durrell Analysis of Reading Difficully
PART: Oral Reading Sublesl Score
ATT: Grade 6, high POS



7.27.0

7.28.0

7.28.1
7.28.2

7.29.0

7.29.1

7.30.0

7.3\.0
7.31.1
7.31.2
7.31.3

7.32.0

TOPIC 8
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PROCESS: \Vide Range A<:hievemcm Test (WRAT) l'OS

ACT: rate ACT REL: 7.28.1
RESULT REL: 7.28.2 INSTRUMENT REL: WRAT
PRES. pas
pROCESS: knowledge CAT: arithmetic l'OS
pROCESS: knowledge AIT: Grade 4.9 lcvcl l'OS

pROCESS: understands PAT: he
ACT: operations PRES. l'OS
ACT: operations NUM: ail l'OS

ACT: computation AGENT: he AIT: active
DEG: reasonably PRES. l'OS

PROCESS: appears THEME: 7.31.1 PRES. NEG
ACT: know AGENT: he THEME: 7.3\.2 l'OS
ACT: do ACT REL: 7.31.3 AIT: how POS
ACT: operations PROCESS REL: fractions (TER. MULT (s)
POS

ALGEBRAIC REL. EQUIV. NUM: WRAT Score. Arithmetic
Subtest EQUIV: Grade 4.9 pas

8.\.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

L1NEARISED REPRESENTATION OF INFOR:\1ATION CONTAINED
IN CASE·FILE'

FAMILY
[FAMILYj.
(CAT)-l[CASEJ~(ATI)~[1.4.0 ageH(DEG)-l[*x]
(CAn~[brolher 1]~(ATI)~[age]~(DEG)~[*y<*xJ

(CAn~[brother 2]~(ATI)~[age]~(DEG)~[*z<*xl"''''

(ATI)~[intacIJ'2.0

(PAn~[Situalion]·

(ATI)~[financial]

(ATI)~[stablel

(ATI)~[good].'·'''2

(PAn~[family hisloryH(THM)~[learning

difficullies]'·· .. ,

PARENTS' GOALS
[PARENTS)·
(PAn~[wanl]~(GOAL)~[CASE)·

(OBJ)~[2.3.0 evalualel-t(GOAL)~[plan)~(R.PROC)~

[PROC:*p=schooling)~(TEM)-t[TIME:'I=nextyear).

(PAn~[enler)·

(TEM)~[TIME:*t=whenl

(R.PROC)~[PROC:*p=highschoo1).27 ....
(PAn-t[would like]~(GOAL)-t[advice)-t(THM)-.[PROC:·p=deal

with)
(AGn~[pROC;'p=deal with)·

(PARn-.[?(how»)
(R.ACTH[2.6.1 difficull

behaviour]·U"3
(PAn-.[CASE)

CHARACTERISTICS·CURRENT
[CASE)·
(ATn-.[name] ~(IDEN1)-.[Edgarl"20
(ATn-.[sex)-.(IDEN1)-.[male)l.3·o



[CASE]-
(A1T)-;[age] -;(DEG)-;[ 12yrs.5mo.j'·0
(A1T)-;[grade]-;(DEG)-;[6j' lO

(A1T)-;[scaneredIJ ".0
(A1T)-;[impulsive)J" 1
(A1T)-;[immature)J 1"
(A1T)-;[appearance)-;(A1T)-;[pleasant)' '0
(PART)-;[hairJ -;(ATT)-;[dark]
(PARn-;[eyesJ-;(ATT)-;[brown]' ".J

-[appearslt-(PAnt-[psych.I' J0

(A1T)-;[well·oriented)t-(THM)6JI
(A1T)-;[alert]t-(THM)611

(A1T)-;[quick]-;(R.ACT)-;[notice]-;(OBJ)-;
[things]-;(LOC)-;[environment)' JJ'"

-[appears)-;(PAnt-[psych.)' '.0

(PAn-;[sensitive]-;(THM)-;[cues)-;(A1T)-;[socialJ" 1·'
(A1T)-;[right.handed]670

-[some of the lime)
t-(lTER)t-[seemed)t-(PAnt-[psych.)' '0-1

(A1T)-;[troubled)t-{THM)6."
(A1T)-;[preoccupied)t-(THM)"J

(PAn-;[smiled)-;(ITER)-;[seldom)'lo.o
(A1T)-;[cheerful)-;(DEG)-;[*x=xd
(A1T)-;[lightheanedH(DEG)-;[*Y=Y,1
(A1T)-;[1.4.0 ageH(EQUIV)-;[age)-;(A1T)-;[other children)·
x1<X, (A1T)-;[cheerful)-;(DEG)-;[*x=x,]
y.<y, (A1T)-;[lightheaned)-;(DEG)-;[*y=y,J,61'O-J

(A1T)-;[impatienl)-
(COND)-;[pROC:*p=lhink Ihro'H(R.ACT)-;[response)
(DEG)-;[IOO),

(PAn-;[PROC:*p=lhink Ihrough)6.1.....
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CHARACTERISTICS-PAST
[CASE]-
(0131)...... [born j--t(TEM) --t[ birthdate: 'l, ]
(ATf)--t[wcightJ-

(TEM)--t[birth:'t"J 1,=1,
(DEG)--t['d]."O-I d<51b

(AGT)--t[eal]--t(ATf)--t[poor(ly)]' 80
(PAn--t[coordinated]-

(DEG)--t[poorly]
(TH M)--t[observed]--t(LOC)--t[nursery school],19O-'

EVENTS·CURRENT
[CASE)­
(AGn--t[do/lake]-

(R.Acn--t[U.;I)
(TEM)--t[lan.88I,1.60

(OBJ)--t[refer) ......(AGn......[PARENTS)'·70
(AGT)--t(lack.!e)-

(R.Acn--t[tasks]-
(CAT)--t[wriling]
(CAT)--t[drawing].

(ATf)--t[Wilh skill]
(ATf)--t[with speed)"·,·O-I

(AGT)--t[held]-
(OBJ)--t[pencü]
(ATf)--t[welll,6.6.o

(PAn--t[have inleresls:·x)
(AGT)--t[ta1ked)-

(TIIMH[himself]
(TIIM)--t(intereslS:·x)
(ATf)-t[openly].6.·I...•

(AGT)-t[ta1kedH(THM)-t[3.16.0 lemper:·x)
(PAT)-t[havc lcmper:'x]--t(ATf)-t[bad]8.""'1
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[CASE]­
(AGT)--., [1 ist~n J-

(TRUn; VALUEH[NEGATIVE]
(TB1)--"[ lhro 'te: *t=t,)--.,(EQUIV)--.,[t~sting

s~ssion]

(THM)--.,[questions]-
(TEM)--.,[ *t=t,J

(PAR1)--.,[end].' ,,0-,
(AGT)--.,[gave up1t-(COND)t- [problem] --.,tPAR1)--.,

[variables}--.,(NUM)--.,[manyJ--.,(DEG)--., [too l' "'"

EVENTS·PAST
[CASE)-
(PA1)--.,[Iearning difficulties] --.,(ITER)--"[longstanding]' 20

(R.OBJ)--"[2.7.0 investigation=evaluationJ-
(ITER)--.,[plural]
(TEM)--.,[previousJ,' J U

(REC)t-[help]-
(ATn--.,[remedial)
(TIlM)-.[4.7.2 work)-.(ATn-.[school],"'"

(PA1)-l[crawling)-
(INCP)-l[begin]
(TEM)-.[nonnaI).

(PA1)-l[waIking]·
(INCP)-l[begin)
(TEM)-l[nonnaI).

(PAn-l[talking)-
(INCP)-l[begin)
(TEM)-.[nonnaI).'·7n

(PAn-l[seated]-
(ITER)-l[pluraI)
(LOC)-.[*l=l,). [teacherH(LOCH[*l=IJ

[11]-
(DlSn--.[IJ
(DlSn--.[close].....1



{CASEJ-
(PAD---.[ happeningsJ-

(AT1)--4[badJ--4(DEG)--4[panicularly1
(TEM)--;[Gr.4:*t=ttl: 100-1 [t,]~(ORD » ....[t,J

(PAD ....[improvedJ--4(TEM)--4[subsequently:*t=t:,J,' Il 0-1
(PAD--4[crises]-

(ITER)--4[every]
(TEM)--4[school year],'"o.l

(PAD--4[last pan gestation]-
(DUR)--4(2mo.J
(TEM)--4(*x=xtI,' Il

(REC)~[receivedl-

(OBJ)--4[nourishment]--4(DEG)--4[inadequate J' 1.0
(TEM)--4(*x=x,] xl=x,

(CAU)~[placental insufficiency),l.I.2."
(PAD--4[delivery]--4(AT1)--4 (normalJ' 2.0
(PAD --4(incubalionJ--4(DUR)--4(period]--4(MEASURE)--4(brief]"o

(placed in incubulOr)
(LOCH(hospilul]-

(DUR)--4(one month] VI,
(TEM)--4(*I=t,], I.=tl (see binh dale)

t.IHORD:TEM)--4[I,]
(afler)

(PAD--4[birth]--4(TEM)--4(*1=13]"'o.,
(OBJ)--4[visited]-

(PAn--4[PARENTS)
(ITERH[daily),uO

PROCESSES·CURRENT
[CASE)-
(AGn--4[manifesting)--4(R.Acn-+[2.8.3 bchaviour difficullies],·,·o.l
(PAn-+[tries]-

(AT1)-+[hard]
(TEM)-+[nowl
(GOALH[?)-

(PAn-+[CASE]
(REC)--4[friends), '.11.0
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[CASEl-
(OBJ)~[likedl-

(A1TH[weIlJ
(PAn~[CASEl

(LOC)~[schooll.'1'.O

(PAn~[engages1~(R.Acn~[behaviours J~(ITER)~
[repetitiveJ"'OI

(PAn~[6,13,3 losses temperJ~(A 1T)~[quicklYJ'1.01

(PAn~[ frustrate 1~(ATI)~[easily J,.170
(AGn~[teasesJ~(R.OBJ)~[3,5,O-3 brothersl'1804

(CAU)~[worry)HPAT)f-[PARENTSl""O

[PARENTSI~(AGT)~[listJ~(THM)~[problem areasj \,,"'"
(PAn~(follow)­

(LOC)~[classl

(THM)~[ teacher' s (instructions)J"O'"
(IS AH

(PAn~[sequencingl-.(IS A)~l'"

(PAn~[problem-solvingJ~(IS A)'''7
(PAn-.[following]-

(THM)~[directions jllOS
(IS AH

(PAn~[attentionJ-

(ATI)~[spanl'·lO .•
(IS A)~

(PAn~[making inferencesl~(IS A)~l.lO.l1

(PAn~[abstractingl~(IS A)'·1O!2
(PAn~[rememberingl-

(THMH[whallf-(THM)Htelll-
(PAnHl
(REC)~[CASEI'20IJ"4

(IS AH
(PAn~[needsJ­

(R.PROC)~[supervisionJ~(lTER)~[constantl"O"
(ISAH

(PAn~[needsJ·

(R.OBJ)~[structure ]"20.17
(ISAH

(PAn-.[enrolledl~(LOC)~[progranune1~(ATI)~[bilinguall"202
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[CASE]·
(PATJ-->[ skillsl'

{ATn-->[basic·level]. gaps=deficient=weak
(CAT)-->[attentionl-->(ATn-->[weak]
(CAT)-->[attitude]-->(ATn-->[weakl"o-,
(CAT)-->[ concentration]-->(ATT)-->[weakl.

(PAn-->[committed]-
(THM)--)[ work]--)(ATn--)[schooll
(TRUTH VALUE)--)[NEGATIVE1""o-,

(PAn--)[ skillsI--)(CAn~[math:*xl--)(ATn--)[weakJ"o

(PAn~[ understanding]-
(THM)--)[ subject:*x]
(ATn--)[limited] ....o

(PAn~[needs H(R.PROC)--)[helpH(INSn--)[organise:*x]--)
(OBJ)--)[work]--)(ATn--)[schooll

(PAn--)[organise:*xl"'o-,
(REC)+-[supponive]+-(GOAL)+-[tried]+-(pAT)+-[teachers]"90
(PAT)--)[has/suffers ilInesses]-

(CAn--)[allergies]'·'o.o
(CAn--)[colds]'·lo.J
(CAn --)[earaches]--)(ITER)--)[frequent],' 10.'

(PAn~[speaks]-

(ATn--)[quickly1•.8
.
0

(ATn~[impulsively] --)(QUAL)--)[sometimesJ.'.8.'
(AGT)--)[read]-

(ATn--)(much)
(TRUTH VALUEH[NEGATIVE] ·[said]HAGT)HCASE]
(THM)--)[read]-·.I··..•

(R.OBJ)--)[magazine]--)(THM)--)[rock]
(PAT)--)[CASE],·.IUJ

(PAT)--)[likes]--)(OBJ)--)[music]•. 13.1

(PAT)--)[watches]-
(R.ACT)--)[T.V.programmes]

(ITER)~[lolS],•. 1•.0

(PAT)~[likes]--)(R.OBJ)--)[movies]--)(THM)-

[violence]
[horror],.·I7·o-l

21X



.,

[CASE]­
(PAn~[read aloudl-

(R.OBJ)~I paragraphs:*x1
(ATT)~[accuratelyl

(ATT)~[ f1uently)'21.1
(ATT)~[intonation)~(A TT)~[appropriate).' ""

(PAn~[answered]-

(R.ACT)~[questions) ~(THM)~[) ~(THM)~[ paragr:lphs:*xl
(ATT)~[ accurately1.'>J.'"

(PAn~[understands)-)(THM)~[ operations J-
(ATT)~[arithmeticl

(UNIV)~[al1]. "9.'"
(PAn~[computation activity1~(ATr)~[reasonable l'JOO
(PAn~[do fractions)~(PARn~[how:*xl

(PAn~[know J-
(THM)~[how:*x]

(TRUTH VALUE)~[NEGATIVE]

(THM)E-[appear]E-(PAnE-[psychologisl].'J'."J

PROCESSES·PAST
[CASE]-
(IS A)~[baby)-

(ATT)~[active]J·'·o

(TEM)~[*t=I,].

(PAn~[llke]-

(TRUTH VALUEH[NEGATlVE]
(R.ACT)~[touch]-

(PAn~[(someone»)J.·.I·'

(TEM)~[·I=Iz]. 1,=1,
(PAn~[loiiet-training]~(CAU)~[problems J-

(TRUTH VALUE)~[negatiwl

(PAn~[parentsJJ.8'"

(PAn~[mix with]-
(OBJ)~[other children]
(LOC)~[3.9.0-1 nursery school]
(ATT)~[wel1]

(TRUTH VALUE)~[NEGA T1VE].J·,oo



[CASE].
(PAT)-;llivel-

(DUR)-;[2yrs!
(TEM)-;[ first: *x!.

(PAD-;[diarrheal-
(lTER)-;[persistent!
(TEM)-;[ first: *x 1,,·71).2

(ATTH[Syrs]-

(PAD-;[illnesses]-
(A1T,-;[age]-;(DEG)-;[*y] [*ylHORD.TEM)-;[*x]

(ITER)-;[several] <
(CAT)-;[mononucleosis]
(CAT)-;[hepatitisl.5.9.O-J

TEST RESULTS AND SCORES
[CASE]-

WISC-R '.1.0-'.18.•

(ATI)-;[lnformation]-;(DEG)-;[8l'·...
(ATI)-;[Similarities]-;(DEG)-;[9)"'··
(ATI)-;[ArithmeticH(DEG)-;[9)"'··
(ATI)-;[Vocabulary]-;(DEG)-;[ 10)"'·
(ATI)-;[Comprehension]-;(DEG)-;[10)""·
(ATI)-;[DigitSpanH(DEG)-;[10)"9.
(ATI)-;(VIQJ-;(DEG)-;(9Sl"'···
(ATI)-;[Picture Completion]-;(DEG)-;(Sl"'~·

(ATI)-;[Picture Arrangement]-;(DEG)-;[S],·IJ.•
(ATI)-;(Block DesignH(DEG)-;[9)"l4·
(ATI)-;(Object AssemblyH(DEG)-;(Sl""··
(ATI)-;[CodingH(DEG)-;[ 15)""·
(ATI)-;(PIQJ-;(DEG)-;(96)""·
(ATI)-;(FSIQJ-;(DEG)-;[95]'·I8·
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[CASE]-
PIAT ''1.0-, ".0

(ATT)-)[ability J-
lCAT)-)[reading]-)(DEG)-)[grade levell

(CAT)-)[spellingj-)(DEG)-)[grade levell,' '"''
(ATT)-)[spelling 10 dictationj-' ,",0

(ATf)-)[accurale!
(DEG)-)[high Gr.6)'24,
(ATf)-)[cursive)
(ATf)-)[neatJ,w,

(ATf)-)[Gen.Info.J-)(DEG)-)[Gr.6.3]'2>O

DURREL
(ATf)-)[Durrel oral readingJ-)(DEG)-)[Gr.6 highl'''O

WRAT '.210-'.32.0

(ATf)-)[WRAT arithmetic J-)(DEG)-)[Gr.4.9J,·282.132.0

COMPOSITION-TOPIC 8.1.0"'

DRAWING-TOPIC 9.1.0

1. Superscripts refer to proposition numbers.

Figures inclu:led with concept, [in bracketsJ, 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.

Troth values are positive unless marked as negative.

Abbreviatcd relation labels, (in parentheses), are expanded as follows:

AGT:AGENT
ATT: ATIRffiUTE
CAT:CATEGORY

OBJ: OBJECT
ORD:ORDER
PAT: PATIENT



CAU: CAUSE
COND: CONDITION
DEG:DEGREE
D1ST: DISTANCE
DUR: DURATION
EQUIV: EQUIVALENCE
!DENT: IDENTITY
INCP: INCIPIENT
ITER: ITERATIVE
LOC: LOCATION
NUM: NUMBER

PROC: PROCESS
R. ACT:RELATEDACT
R. OBJ: RELATED OBJECT
R. PROC: RELATED PROCESS
REC: RECIPIENT
TEM:TEMPORAL
THM: THEME
UNIV: UNI\'ERSAL QUANTIFIER

2. The composition and drawing were not analysed as propositions or
represented as networks.
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APPENDIX G

EXAMPLES FROM SUBJECTS' REPRESENTATIONS

Well-înlegraled representalions.
Subjecls: EC. EG. EH. El. NA. NE. NG. NI.

Somewhal înlegraled representalîons.
Subjecls: EA. EE. El. NK.

Poorly îmegraled representalions.
Subjecls: EK. ED

" ,__ J



L1NEARISED REPRESENTATION OF SUBJECf HYPOTHESIS
GENERATION

SUBJECT: EC

TOPIC 3.1.0. TOPIC 4. 1.0~COND~c1assic. itchy boy

TOPIC 4.1.0. 1.4.0~COND~*x
x = has pre-adole.cent adjustment proble,ns

TOPIC 4.1.0~COND~has rnissed things in school

TOPIC 5.1.00--
COND~lassic case medically
CAU~soft neurological signs~COND~deai with medical

problems on that level

7.3.0·7.IO.0~COND~a11 round WISC-R Verbal average

7.2.0-7.26.0~NEG COND~7.28.0-7.28.2

TOPIl: 7. 1.0~COND~average intelligence-­
COND~testing will not
reveal problem+-CAU+-problems:*x
are sociaVemotional

8. 1.0~COND~language is immature. puncluation is immature

9. 1.0~COND-+immature drawing
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8.1.0. 9.1.0--
COND.... lack of detail....CAU""concem....COND....social!

emotional problems:"
COND....infantalisation by parents:'y-­

CAUf-TOPIC 5.1.00
CAU 'x x = conversion symptoms
CAU 'x x = developing personality disorder
CAU 'x....COND....counselling for parents

x = has not learned appropriate
social beilaviours

COND teach child appropriate social behaviours
COND overcome infantalisation by parents:'y
NEG COND....worse behaviours

(if steps not taken)

ENTIRE FILE....COND....altemative approach to assessment



.,.,

LINEARISED REPRESENTATION OF SUBJECf 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-I--?COND--?rigidity in new learning-­

COND~ *v
COND~7.12.0. 7.13.0. 7.15.0
CAU--?not fully utilising

abiliùes:*u-­
COND~7.4.0-10
CAU--?parents have

become frustrated

TOPIC 4.1.0--
COND--?difficulty becoming a teenager
COND--?difficulty fillding himself
COND--?difficulty relating to school

environment:*w
COND--?difficulty being a

success~CAU~immaturiùes in CNS:*v,
immature ways of
reacùng~COND~TOPIC 3.1.0.

COND--?discrepant academic funcùoning

5.1.0-5.8.0--?COND--?developmentai difficulùes
from the beginning--?COND--?inconsistent

progress predicted
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6A.0·2~eOND~has difficulty relating to environl11ent;*w.
has difficulty rt ~cting to environl11ent

6.16.0~eOND~passive. not involved in environment-­
eOND~sees a lot
eOND~good visual mel110ry

for surroundings

TOPIe 3.1.0. TOPIe 4.1.0..
eOND~WISe·Rwill show higher cognitive-­
eOND~WISe·R will show lower visual·molOr-­

eOND~6.18.0-6

eONDt-inconsistent test scores
in WISe·R protïle

eONDt-7.4.0·7.9.0. 7.11.0-7.16.0

TOPIe 7.1.0..
eOND~notLD
eOND~not utilising abilities:*u

?~eOND~probably sensitive and sweet
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L1NEARISED REPRESENTATION OF SUBJECf HYPOTHESIS
GENERATION

SUBJECT: EH

2.4.0--
CAU-+is at present level because

of help received~COND~1.5.0

CAU-+is at present level in math
because of help~COND~7.29.0-7.30.0

4.3.0-2~CAU~motivation:*y is not SU'ong

4.5.0. 4.7.0-2-+COND-+math skills are weak-­
OR eAU~lack of motivation:*y
OR eAU~lnck of interest~eOND~4.3.0-4.4.1

OR CAU~lacks organisational
skills:*z~CONDH.7.0-2

OR eAU~weak in math area

4.8.0--
OR CAU~dependency

OR CAU~lacks self-direction.
lacks organisational skills:*z~COND~4.7 .0-2

TOPIe 5.1.00--
COND-+impulsivity:*w~NEG eOND~average score-­

COND~7.9.0

COND-+funher exploration.
COND-+hyperactivity-+COND-+further exploration
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TOPIC 3.1.0. TOPIC 4.1.0--
COND~neurological examinalionf-COND TOPIC 5.1.00
COND~assessmenl of emotional structure
OR COND~explore difficulties

al home~CAU~school problems
OR COND~nOl very posilive self-image

(lhough nol seriously
maiadjusted)f-CAUf-school experience

7.13.0~COND~low score-­
CAUf-impulsivily:*W
NEG CAUf-sociai awarenessf-CONDf-6.3.0-4

7.20.0-7.23.2.
7.26.0--

COND~reading is a\righl.
spelling is
alrighlf-COND schuol concursf-CONDf-TOPIC 4.1.0

COND~reading-malh

gap exiSlSf-COND 4.5.0. 7.28.2. 7.32.0

7.31.0-3--
OR CAUf-insufficienl (Ieaming) lime
OR CAUf-visualisation abililies are weak.

organisation:*z abililies
are weakf-COND 4.7.0-2~COND~check malh

skills

8.I.O~COND~composition is poor--
OR CAUf-lack of puncluation
OR CAUf-poor organisalional

abilities:*Zf-CONDf-can he organised
for shon periods
onlYf-COND 6.18.0-3

COND~heck wriling skil1s
COND~investigate classroom functioningf-CONDf-TOPIe 6.1.0
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LINEARISED REPRESENTATION OF SUBJECf HYPOTHESIS
GENERATION

SUBJECT: EJ

2.2.0. 14.0-1. 3.9.0-1.
3.20.6. 3.20.9-·

NEG COND~hyperactivity:*wt-NEG CONDt-TOPIC 6.1.0
COND~MBD:*x·-

CONDt-3.20.13-14
CONDt-classical MBDt-CONDt-4.10.0-4.12.1

TOPIC 5.1.00-·
COND~more than MBD:*x-·
COND~neurological impairment··
CONDt-TOPIC 6.1,0~COND~brain dysfunction

(CD):*y under control

7.4.0-7.18.0··
COND~WISC·R is normal
COND~no VerbaVPerformance diffcrence
COND~Coding is significantly

higher !han the restt-COND 7.16.0
COND~has overcome fearures of

cerebral dysfunction (CD):*yt-COND 9.1.0

7.9.0~COND~no memory problemt-CONDt-7.16.0··
COND-+good motor control
COND-+good 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.)
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7.19.0-7.26.0--
COND-">language ans are al lappropriate) level
COND-">can keep up in language ans
COND-">good recuperalioll in

language ansf-COND TOPIC 3.1.0.
TOPIC 4.1.0-">COND lavoid) high

expectalions-">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 waysf-NEG CONDf-hyperactivity:*w
COND-">history of CD:*y.

remnants of CD:*Yf-CONDf-1.4.0. 9.1.0.
present (emotional) problems are due
10 age:*v,f-CONDf-1.4.0,
present (educational) problems are due
to school difficulty

2.8.0-3--
OR CAUf-*vf-CONDf-1.4.0 v = usual adolescent

adjustment problems
OR CAUf-*vf-CONDf-*Yf-CONDf-1.4.0

v = new manifestations of CD:
OR CAUf-poor self-image:*u-">COND-">needs special

education suppon
NEG CONDf-chiId has persona! resources

to reach present levelf-CONDf-1.5.0
COND-">parents have fear of child's future

2.11



0"_J_

9.1.0--
COND~poor coordination
COND~poor self-image:*uf-CAUf-difficulties at

schoolf-CONDf-TOPIC 3.1.0. TOPIC 4.1.0
COND~immature drawing
COND~ontrol on smile

(in figure drawing)f-CAUf-rigidity
COND~developmentaJ problemsf-CAUf-CD:*y
COND~shows remnants of CD:*y



LL'IEARISED REPRESENTATION OF SUBJECT HYPOTIIESIS
GENERATION

SUBJECT: NA

4.12.0-1 f-CAUf-outside pressures:*y

2.6.1--
CAUf-S.IO.0-S.IO.2
CAUf-pressure to excel:*Yf-CONDf-3.S.3
CAUf-inadequate bonding--

CONDf-3.6.0-1
CAUf-S.S.0-2.

NEG CAUf-3.2.0-3.3.1

6.10.0-6.11.3--
CAUf-emotional problems:*x
CAUf-pressure to perfonn:*y

7.12.0-7.17.0--
CONI'l~no significant weaknesses
COND~some weaknessesf-NEG CONDf-not different l'rom

general population
~specially in
visual-motor skills

7.16.0~COND~above mean

7.20.0~COND~no problems with reading. no problems with spelling

7.2S.0~COND~above average

7.26.0~COND~high



L1NEARISED REPRESENTATION OF SUBJECl HYPOTHESIS
GENERATION

SUBJECT: NE

3.3.0-3-lCOND-lpressure on eldest child to perform:*x

2.2.0. 3.4.0-1-lCOND-lchild is LD--
COND-lcheck actions taken.

interview child
regarding pressures:*x.

interview child regarding
self-esteem-lCOND-lfamily therapy if

problems exist

2.6.1--
COND-lbehaviour modification programme
COND-lpressure:*x from father

about behaviour-lCAU-lchild feels pressure:*x
from authority figures

TOPIC 3.1.0-lCONO-lfamily interview regarding
any family confliclS

7.16.0-lCONO-lhigh score--
CONO-lgood quick writing-lCONO-l6.5.0
COND-lgood hand/eye coordination
CAUl-pressure to perform:*x
CAUl-child is good al short tasks

TOPIC 4.1.0-lCONO-lobservation in classroom selting



TOPIC 3.1.0--.,COND--.,<:he<:k sight. <:he.:k hearing:*z

5. IO.O,l--.,COND--.,child takes medication..
COND--.,check medication
CAU--.,concentration problem--.,COND--.,better medieal trealillent
COND--.,teacher to be made aware of allergies
CONf' -lhearing

problems: *z--.,CAU--.,balance
problems--.,CAU--"gross-motor

coordination
is not good(-COND(-3.lJ.()·j

TOPIe 5.1.00--lCAU--lstructural damage during delivery-­
CAU--leffect on breathing
CAU--linner ear problems:*z..

CAU--leffect on hearing
COND(-3.9.0-1.

COND--lneurological testing
COND--.,check physical problems before

concluding tha! problems are
psychological or behavioural

9.1.0--
COND--lunhappiness
COND--lgood detail, good proportion
COND--lno unusual features



LINEARISED REPRESENTATION OF SUBJEcr HYPOTHESIS
GENERATION

SUBJECT: NG

2.8.0-3.-;COND.-;parents should be soict

3.17.0. 3.20.9.
3.20.13-\4. 4.3.0-2. 6.18.0-6.-;COND.-;easily distracted:*y

TOPIC 3.1.0--
CAUf-distractibility: *y.-­

attention deficit--
CONDf-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 CAU+-work misscd in Gr. 4+-COND+-4.10.0-\
OR CAU+-impulsivity:*x. distractibility:*y
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LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: NI

4.3.0-2~CAU~distraction

TOPIC 6.1.0~COND~does alright in one-to one situation

7.4.0-7.18.0~COND~nonnal 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~interprelations in social situations are OK

7.14.0~COND~beller at going from whole to parts than vice-versa

7.16.0..
COND~good hand-eye coordination
COND~can stick at a lask:*x

2.'1
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7.20.0,7.26.0-­
COND--;appropriate level
COND--;suppons WISC-R scorest-CONDt-704.0-7.9.0, 7.11.0-7.16.0
COND--;ability to concentrate:'x

7.24.0-2--;COND--;verbaJ skills are OK

7.6.0--;COND--;? inconsistent scorest-CONDt-7.28.2, 7.32.0-­
COND--;check tests againsl school curriculum

1.4.0. 8.1.0--;COND--;lypical composition for age

9.1.0--
COND--;approprialê developmentally
COND..-;shows concentration:*x. and attention
COND..-;no psychopathology



LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: EA

2.6.1 .....CAU .....behaviour problems in Grade 7

2.7.0-8--
COND parents are wise
COND parents are thinking ahead
COND highschool will be anolher readjuslment

3.15.0-3.18.4--;CAU.....stress al home--
CAU.....parents are lense.

parents are nol
positive-­

CONDf-3.13.0-3.14.2
COND.....programme for family

to be more positive

3. 18.0-3. 19.0.....COND does not get along with
family COND.....talk to family about handling

behaviour

4.10.0-1 f-CAUf-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,
CONDf-a11ergies
NEG CONDf-aClual WlSC-R

profilef-CONDf-7. 1.0-7. 18.0



3.20.9.
6.19.0-3 .....COND.....ADD+-NEG COND+-actual WISC-R

profile+-COND+-7. 1.0-7. 18.0

4.2.0-2.....COND.....bilingual programme is too difficult

7.1.0-7.18.0.....COND.....school work is fine--
COND build on strengths
COND wea1rnesses

not so bad.....COND.....show where
weaknesses are

7.1.0-7.18.0.
7.26.0.....COND.....school success:·y.....COND.....emotional difficulties:·x

6.9.2-6.10.0+-CAU+-·x+-NEG CAU+-school success:·y
x = tension. unhappiness

ENTIRE FILE.....COND.....plan of action for family

2.j()
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LlNEARISED REPRESENTATION OF SUBJECl HYPOTHESIS
GENERATION

SUBJECT: EE

2.7.0-7.
2.8.0-3 ...COND...divens attemion

l'rom real problems...COND... look at what is rcally
troubling child

3.19.0...COND...(subject agrees that) case is a worry

4.2.0-2.
4.10.0-2...CAU lack of commitmem:*y+--COND+--4.4.0-1

5.1O.2...COND...auditory deficit:*z...CAU...3.20.6. 3.20.9. 4.J.1

4.5.0--
COND-1Can't understand math-­

COND+--7.28.2.7.32.0
NEG COND+--memaJ computation OK+--COND+--7.6.0

7.20.0. 7.22.0--
NEG COND...LD-­

COND+--2.2.0
NEG COND+--common not 10 be

able to do fractions+--COND 1.5.0. 7.31.0-3

2-1\



7A.O-7.1 X.O·-
COND WISC-R ',cores ail average
COND no WISC-R VIQIPIQ

difference~CAU ~visual motor memory has
raised PIQ score~COND~7.16.0,

COND.....preference for whole to part approach

7.4.0.....COND..... low score.....COND.....not significantly low··
OR CAU~long tenn 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:*z~CAU~S.IO.2

COND--+explore visual-perceptual skills

3.6.0-2,
3.10.0,
3.14.0-2.....COND ADD-­

COND+-S.IO.O-l
NEG COND+-7.I6.0
NEG COND+-ENTIRE FILE.....COND.....lack of

commïunent:*y+-CAU+-something
other than ADD

ENTIRE Fll.E.....COND.....look for emotionai side-­
COND+-behaviour is the real problem
COND.....speak to parents
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LINEARISED REPRESENTATION OF SUBJECT HYPOTHESIS
GENERATION

SUBJECT: El

TOPIC 3. 1.0-.COND-'par~nts may be
expecting too
much of child-.COND-.talk to parents regarding

their expectathms

TOPIC 4.1.0--
COND-.talk to child and teachers regarding

school issues
COND-.problems are emotional-.COND-.projective testing

TOPIC 5.1.00--
COND-.stressful infancy
COND-.needed constant supervision+--COND+--3.20.l6
COND-.parents chose a too slressful

educational programme:·x--
CONO-.parents kept child in a

too stressful programme
COND+--4.2.0-2
COND-.assessment of functioning

in French

4.2.0-2-.COND-.·x-- x = laught in french
CAU-.4.3.0-2
CAU-.4.5.0

4.10.0-4.12.1+--CAU has need for attention--
CONO+--5. 1.0-5.10.2-+CAU-.lack of cheerfulness
CAU-++--parents' actions are pan of the cycle



7.4.0-->COND-->low average--
CAU~taught in French. tested in English~COND~-l.2.0

CAU~3. 14. I-lCOND-lnot absorbed: *w--
COND~nOl tuned to

environment~COND~ 7.5.0. 7.12.0.
7.15.0

NEG COND~7.20.0-7.25.0

·U.0-2. 4.3.0-4.12.I-lCAU-lstress:*z-­
CAU-l2.2.0-2.2.6
CAU-l4.10.0-4.11.1 ~CAU~could barely

manage Gr.4~CONO~Gr.3 was a
bad year

CAU~average ability only~CONO~7.4.0-7.18.0

CONO-lbilingual programme is
inappropriate:*x~CONO~ 3.20.6-14

COND~TOPIC 5.\.00. TOPIC 6.\.0
COND-lexplore stress

7.16.0--
COND-l<juick in nonsense learning
CONO-lgood hand-eye coordination
CONO-lproblems are emotional~NEG CONO~LD:*y

NEG CONO-lstress:"z
CONO-lhigh score~CAU~?(unknownreason)-­

CONO-lvisual-motor testing
CONO-llook at notebooks
CAU~visual-motor

skiUs are OK~CONO~7.19.0­

7.24.2-lCONO-lvaiid
Coding score

2-l-l



TOPIe 7.1.0--
eOND.....not so disorganis~d--

NEG COND.....4.7.0-2. 3.14.0-2
NEG CONDf-is disorganisedf-CONDf-7.15.il. 7.12.0.

eOND has learned
COND is absorbed:·w
COND is commitled to school work..... NEG eOND-->4.4.0-1

6.5.0-2. 7.19.0.
7.26.0. 8.\.0--

NEG CONDf-3.20.j-7 .....COND average (only) skills
in ail areas CAU.....wili struggk

COND.....can read English. can wrile English. can sp~1I



U]\;EARISED REPRESENTATION OF SUBJECf HYPOTHESIS
GENERATION

SUBJECT: NK

2.2.0. 3.4.0-1--
COND-tchild is not an isolated case in the family
COND-tobtain detailed case history of parents

4.10.0-4.12. I-tCOND-tfurther investigations needed

S.1.0-S.9.3.....COND.....difficult stan in life

S.S.0-2--
CAU 3.6.0-2
CAU need for anention:*x--

COND+-3.16.0-3.20.S
CONO+-4.7.0-4.9.0.

COND-temotional blockages

5.9.0-5.1O.2.....CONO.....makes most of illnesses to get attention:*x

TOPIC 5.1.00--
CAU physical problems
CAU LD

TOPIC 3.\.0--
CONO.....family therapy to deal

with emotional
problems+-CONO+-individual therapy would

increase need for attention:*x
CONO.....look at how behaviour has been maintained
COND-tfamily's expectations are too high
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6.9.2-6.10.0<-CAU<-child is depressed

6.18.0-3--
COND-lneeds exercises to improve concentration
COND-lneeds encouragement to stick to tasks

3.20.7.
6.18.5-6.19.3-lCONO-lneeds exercises to improve

problem-solving skills

7.4.0-7.18.0-lCOND-lnormal scores

7.16.0-lCONO-lexcellent score-lCOND-lgood visual discrimination

7.20.0-lCONO-lreading ability is normal

1.4.0. 7.26.0-lCONO-lgood for age

4.5.0.7.28.2, 7.32.0<-CAU<-poor concentration<-COND<-4.3.1

TOPIC 5.\.00, TOPIC 7.\.0--
CONO-lChiid is functioning at a good l~vel considering history
CONO-lat age level academically<-CAU<-improvement

8.\.0--
CONO-llack of punctuation
CONO-limmature in style (emotiona1)

ENTIRE Fll..E-lCONO-lchild needs to develop more
self-confidence



LINEARISED REPRESENTATION OF SUBJECf HYPOTHESIS
GENERATION

SUBJECT: EK

3. 1.0-3.20. 17--7COND--7ADD:*x--7COND--7may have tried Ritalin

6. 1.0--7COND--7ADD:*x--7CAU--76.8. 1. 6.18.4-6

3.10.0, 3.1 X.O-')--
COND--7family interview
CAU(-!etting aut frustratian

3.1.0--7CONO--7cantributian (ta prablems) fram hame

TOPIC 2.1.0, TOPIC 3.1.0(-CAU(-? unclear

5.\.00--7COND--7cancem (an subject's pan)

2.4.0, 4.9.0--
COND--7help was given (type af help nat knawn)
CONO--7needs a lUtar

7.1\.0-7.15.0,
7.16.0--7CONO--7belaw average(-NEG CONO 7.17.0

7. 19.0-7.26.0--7CONO gaod

2-lX

2.4.0, 4.5.0, \.5.0,
7.25.0-7.26.0--7CŒ ' :lC:en !eaming



J.7.0-H. I. TOPIC 7.1.0--
COND-Heasonable recovery in developmcnt
COND-Heasonable recovery in dcvelopmcm.

except for speech .....COt"D.....obtain morc
inf"nnation

8.1.0.....COND.....good composition--
NEG CONDf-not much unity in composition
CONDf-good for agef-CONDf-1.5.0
CONDf-written language is alrightf-CONDf-TOPIC 7.1.0

1.4.0. 9. I.O .....COND.....primitive drawing for age

2·1\)



LINEARISED REPRESENTATION OF SUBJECf HYPOTHESIS
GENERATION

SUBJECT: ND

1..1.0. 1.5.0--1COND--1faiJed a grade

3.9.0-1--1COND--1motor coordination probJemsl-NEG CONDl-7.16.0

3.20.9. 4.3.0-2--1COND--1general agreement about
attention span weaknessl-CAUl-22.0

TOPIC 3.1.0-·
COND--1child has many problems
NEG COND--1placement in regular class

(subject expected placement in a
special education class)

NEG COND--1parents are supportive
(subject guesses that this is the case,
despite their report)

4.9.0--1COND--1teachers provide support

3.5.0-3.5.1--1CONO--1Child's problem, stem
from binh of siblings--1CAU--14.12.0-4.12.1

4.12.0 -4.12.1l-CAUl-emOlionai problems stemming from home

TOPIC 5.1.00l-CONDl-a sickly child

6.8.4-6--1CONO-+impatientl-CAUl-? (unknown cause)

2Sll



6.H.O-6.H.l-+COND-+Ï1npulsive

7.3.0-7.17.0--
COND-4average
COND-4not informative

7.24.1-2--
COND-4speiling is good
COND-4handwriting is good

7.26.0-4COND-4did wel1

7.28.0-7.32.0--
COND-4below average
COND-4primary problem is fraclions
CONO-4malh is a definile weaknessf-CONDf-·U.O-­

COND-4help with malh

H.1.0--
COND-4reasonable
COND-4immature
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APPENDIX H

ANALYTIC PROCEDURES APPLIED TO PART OF ONE SUBJECT'S
PROTOCOL: SUBJECT EK

Segmentation of Protocol Text

Reads Topic 3. Parents' repon.

3.1 The firstthing that cornes to mind is A.D.D., attention deficit disorder
3.2 but 1can't really imagine he would getto the age of twelve without having had

that diagnosed earlier
3.3 and perhaps th-, he's med a course of Ritalin.

Reads Topic 4. School's comments. To ... he is not commitled to his school
work.

4.1 Who would be if it had been that rough on you for six years.
Continues to read Topic. 4.

Reads Topic 5. Binh and medical history.

Reads Topic 6. Psychologist's observations.

6.1 This also makes me think of A.D.D.
6.2 The impulsivity again makes me think of A.D.D. Um.
6.3 His inability to Iisten to a question to the end
6.4 and his-, his uh, quick-, spced to give up on a lask.

Reads Topic 7. WISC-R.

7.1
7.2

7.3

7.4

7.5

7.6

l'm sorry that whoever the tester was didn't include Mazes.
1 find that quite helpful in-, in gauging impulsivity, a
kid's ability ta plan out a task beforc he rushes at il.
(l'm very puzzlcd by the-,> therc's lfemendous strength in
Coding when everything cise is average or below average.
Uh. Obviously without the Coding his-, his Performance IQ
wouldn't even rcach the av- average range.
And yet, mast kids who arc impulsive, i-, in my experience,
don't get anywherc with Coding.
The wh.>le business of looking up and looking down and
trying to rcmembcr the symbols um, 1 f!Rd many childrcn
can't do-, do wel1 on that at ail, and particularly
impulsive ones



Continues ta read Tapie. 7. PIAT & Durrell.

7.7 l'm surprised that with this history of constant difliculty
at school seems to be able ta do sa weil on-. on a Durrell
and on a PlAT.

7.8 There's really nothing inappropriate in those scores.

Continues ta read Tapie. 7. WRAT.

Codîng (see coding sheets included in this Appendix)

Case·fiIe Propositions to which Subject EK Referred

Proposition no.
3.1.0-3.20.17

TOPIC 6.1.0

6.8.1

6.18.4 - 6

6.18.0- 3

6.19.0-3

Case·fiIe t~xt.

The family is intact. Their financial situation is stable and good.
There is a family history of learning difficulties. Edgar is the
eldesl of three boys. He was an active baby who did nol like
being louched. Crawling, walking. and talking ail occurred at
norma! times. There were no problems with toilet training. At
nursery school he was observed as being poorly coordinated and
he did nOl mix weil wilh other children. He now tries hard with
friends and is weil liked al schoo!. He is a demanding child. He
is scallered, impulsive, and immature. He engages in repetitive
behaviours. He has a quick lemper and is easily frustrated.

PSYCHOLOGISTS OBSERVATIONS. ISubject refers 10 the
entire contents of this paragraph, which are sel OUl in Appendix
A.).

He speaks ... sometimes impulsively.

... he was 100 impalient 10 think a response lhrough.

... there were severa! occasions when he would nOllisten lhrough
10 the end of a question.

When a problem has 100 many variables he gave up.



7.11.0 - 7.15.0

7.16.0

7.17.0

7.19.0.7.26.0
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WISC-R SCORES
VERBAL TESTS
Information 8
Similarities 9
Arithmetic 10
Comprehension 10
Digit Span (10)

VerballQ 98

PERFORMANCE TESTS
Picture Completion 8
Picture Arrangement 8
Block Design 9
Object Assembly 8

Coding '15

Performance IQ 96

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. PlAT
SCORE, GENERAL INFORMATION SUBTEST - Grade 6.3.

DURREL AI': YSIS OF READING DIFFICULTY.
ORAL REAl.: ., SUBTEST SCORE - GRADE 6, HIGH.

Linearised Representation of Information from Case·File Text used by
Subjed EK

The information from the case-file used by this subject, represented in !inear forro. is
contained in Appendix F and is not reproduced again here. In Appendix F the
superscript numben: reCer to proposition numbers. Thus, the case-file information
referred to in the subject's protocol could be rnatched 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-tCONO-tADD:*x-tCOND-tmay have tried Ritaiin

6.1.0-tCONO-tADD*X-lCAU-l6.8.I,6.18.4-6

3.10.0, 3.18.0-4 -
CONO-lfamily interview

CAU~letting out frustration

7.11.0-7.15.0, 7.16.0-lCONO-lbelow average~NEGCONO~7.17.0

7.19.0-7.26.0 -
CONO-lgood,(surprising with

history of difficulty)
CONO-lhas been learning

NOTE: Only pan of this subject's protocol was used in this exarnple. (Appendix G
contains the complete representation for Subject EK.) However, it is representative of
the entire protocol in that few inferences about the slUdent wcre combined into
complex theories. There was ooly one instance of a cross-referenced inference in lhe
representation of the protocol, that conceming allp.ntion deficit disorder (ADD) which
is included in the above extracl. The remainder of the representation was Iist-like.
Hence, this protocol was judged to he poorly integrated.



CODING CATEGORIES

PAGE NO: 1
SUBJECT CODE: El'(
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PROPNO OUOTE AESTATE~NT INFERENCE

TYPE A TYPE B

DATA REoue5TS COMPARATIVE
(NQN.INFERENTIAL

COIAMENTSJ

1.1.0 J.I 3. .1..
1.,.U'.I,r 1.J

1"'.1..0-1 4-. ,

Tep,c 6.1.0 6.1

6. g.' 6.J-
6'.111.1..-6

b./I!·/)- 3 ~.3 b.3

b./~.0-3 {;.I... G.t..

,.·,t·O •• 2. 7-./

7-.".0 ;:.3 ..,S, 7-.(0_

111/.0-1-.15.0. 7.1..
~.I••O. '2o.,;lJ

1.11.0-·1.1A.~ 7.1-.7-. i



PAGE NO l
SUBJECT CODE. él;

CODING CATEGORIES (Cont.)

PROP, NO EDUCAT~L EMOTIONAl PHYSiOlOGK::AL CONTEXTUAl PRE SCRIPT IvE

+119 -Y8 +ve ·V9 +118 ·Y8 +118 -lolO PHYSICAl EDUCATlQ'iAl EYOTIONAt

1,.,.~·3.M,: 111.1.3

rci., ,".1,0 C.I

6.... 1-
l •• 01 .. -l: 6.2

~O-~ 6.:3

~-~ r;;:I::

;1; ,,(ï:.,./iJ:
~.I'.n."I, I1-Î [7;..J..

1_ .DA _~y""'~,,<,
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SUMMARY STATISTICS
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Summary statlstlcs for Inference categories.

The lollowing resuns are for:
Group = 1 (Expen)

Inference category

Negative Positive Rejected Prescnpllve

Nol 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 1659
Standard dev. 7.569 8.979 3.857 3.415

The following resuns ale for:
Group ~ 2 (Novice)

Inference category

Negative Positive Rejected Prescriptive

Nol cases 14' 12 12 12
Minimum 5 6 0 1
Maximum 38 19 8 10
Range 33 13 8 9
Mean 14.667 11.750 1.917 4.917
Variance 82.970 15.477 5.720 8.083
Standard dev. 9.109 3.934 2.392 2.843

Sum 01 squares and cross proctucls matrix

Group
Negative
Positive
Rejecled
Prescrip.

Group

6.000
-13.000
-18.500
- 5.500
-11.000

Negative

1599.985
758.833
314.125
226.833

Positive

1085.333
345.500
135.333

Rejected

231.625
82.500

Prescriplive

237.333



The following resuns are for:
Group = 1 (Expert)

Inference category

Educational Emotional Physiological Contextual

Nol cases 12 12 12 12
Minimum 5 1 0 0
Maximum 29 16 8 é
Range 24 15 8 6
Mean 14.167 8.250 3.333 3.167
Variance 56.515 28.386 8.424 5.061
Standard dev. 7.518 5,3~8 2.902 2.250

The lollowing rasuhs are for:
Group. 2 (Novice)

Inference category
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Nol cases
Minimum
Maximum
Range
Mean
Variance
Standard dev.

Educafional

12
6

20
14
11.333
21.515

4.638

Emotlonal

12
3

14
11
6.250

10.932
3.306

PhysioJogical

12
o

13
13

4.083
13.720
3.704

Contextual

12
o
6
6
3.000
4.364
2.089

Sum 01 squares and cross produdS malrix

Group Educationa: Emotional Physiological Conlextual

Group 6.000
Education -17.000 906.500
Emotional -12.000 330.500 465.500
Physiolog. 4.500 111.250 54.750 248.958
Contextual -1.000 140.500 50.500 28.583 103.833

:[



The following resuhs are lor:
Group = 1 (Expert)

Educatlonal

Inlerence category

Negative
EmotionaJ Physiologicai Contextual

Nol cases
Miuimum
Maximum
Range
Mean
Variance
Standard dev.

2
1

11
10

5.167
7.061
2.657

12
1

13
12

6.000
15.818
3.9n

12
o
5
5
2.500
4.636
2.153

12
o
6
6
2.417
4.629
2.151

The lollowing resuhs are lor:
t;~:.;.:: .& 2 (Ncvice)

Educational

Inference category

Negative
Emolional PhysiOlogical Contextual

Nof cases
Minimum
Maximum
Range
Mean
Varlance
Slandard dev.

12
1
9
8
3.750
8.023
2.832

12
1

10
9
4.000
8.000
2.828

2
o

12
12

3.167
12.515

3.538

'2
o
6
6
2.417
4.265
2.065

Sum 01 squares and cross products malrix

Group Educ.neg. Emot.neg. Phys.neg. Cont.neg.

Group 6.000
Educ.neg. - 8.500 177.958
Emot.neg. -12.000 142.000 286.000

,. Phys.neg. 4.000 44.833 30.000 191.333
Cont.neg. 0.000 43.417 11.000 18.667 97.833



The following resuns are for:
Group = 1 (Expert)

Educational

Inference category

Positive
Emotional Physiological Contextual
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Nof cases
Minimum
Maximum
Range
Mean
Variance
Standard dev.

2
2

21
19

9.000
38.182

6.179

12
o
6
6
2.250
5.295
2.301

12
o
3
3
0.833
0.879
0.937

12
o
4
4
0.750
1.4n
1.215

The lollowing resuns are for:
Group. 2 (Novice)

Educational

Inference category

Positive
Emolional Physiological Contextual

Nof cases
Minimum
Maximum
Range
Mean
Variance
Slandard <lev.

12
4

12
8
7.583
7.720
2.n8

12
o
4
4
2.250
2.386
1.545

12
o
2
2
0.917
0.629
0.793

12
o
2
2
0.583
0.629
0.793

Sl'm 01 squares and c;oss products mNrix

Group Educ.pos. Emot.pos. Phys.pos. Cont.pos.

Group 6.000
Edue.pos. -8.500 516.958
cmot.pos. 0.000 54.250 84.500
Phys.pos. 0.500 24.875 10.750 16.625
Cont.pos. -1.000 3.33:! 3.000 7.000 23.333



The lollowing resu~s are lor:
Group = 1 (Expert)

Educational

Inlerence category

Prescriptiye
Emotional Physical

Nol cases
Minimum
Maximum
Range
Mean
Variance
Standard dey.

12
o
5
5
2.500
3.182
1.784

12
1
8
7
3.500
4.636
2.153

2
o
2
2
0.750
0.568
0.754

The following resutts are lor:
Group = 2 (Novice)

Educational

Inference calegory

Prescripliye
Emolional Physical

Nol cases
Minimum
Maximum
Range
Mean
Variance
Standard dev.

12
o
4
4
2.250
2.023
1.422

12
o
6
6
2.417
2.992
1.730

12
o
1
1
0.250
e.203
0.452

Sum of squares and cross produc!s malnx

Group Educational Emolional Physical

Group 6.000
Educatlonal -1.500 57.625
Emotlonal -6.500 37.375 90.958
Physical -3.000 3.5eO 1.500 10.000
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Summary S1atlS1lcs lor Counselor Orientation Scale scores.

The following resutts are lor:
Group. 1 (Expert)

Counselo( Orientation Scale scores

B E F TF CC G RE

Not cases 8 6 8 10 11 9 9
Minimum 9 13 12 11 13 9 9
Maximum 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 16.000 13.1 11
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 1.567 1.500 1.691

The lollowing resutts are for:
Group. 2 (Novice)

Counselor Orientation scale scores

B E F TF CC G RE

Not cases 12 11 11 11 12 10 12
Minimum 9 12 10 11 13 12 9
Maximum 14 17 15 17 20 18 18
Range 5 5 5 6 7 6 9
Mean 11.417 14.091 13.545 13.455 16.333 15.200 13.833
Variance 2.629 2.491 2.473 2.073 4.242 3.298 7.606
Standard dev. 1.621 1.578 1,572 1.440 2.060 1.814 2.758

B • Behav'.oural. E • Existentlal, F • Freudian,
TF • Trait Factor, CC • Cient-Centrad, G ~ Gestatt,
RE. Ratlollé'l-Emotive
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The lollowing resu~s are lor 13 complete cases:

Counselor Orientation Scale scores

B E F TF CC G RE

Nol cases 13 13 13 13 13 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
Variance 2.641 2.064 2.~08 1.410 3.744 2.141 4256
Standard dev. 1.525 1.437 1.519 1.188 1.935 1.463 2.063

B =Behavioural, E • 2xislen1ial, F =Freudian,
TF. Trail Factor, CC • CUenl-Centred, G • Gesta~,

RE • Rational-Emotive

Sum of squares and cross products malrix

B E F TF CC G RE Group

B 31.692
E 4.385 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 -1.769 1.385 16.385 8.231 51.077
Gr. -1.231 0.538 -2.231 1.615 0.615 -1.231 0.923 3.077



Summary stallstlcs lor causal links.

The lollowing resuUs are for:
Group ~ 1 (Expen)

Causal links

Total FOM'ard 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 24.909
Standard dev. 6.653 2.539 4.991

The followlng resuns are lor:
Group. 2 (Novice)

Causal Unks

266

"

Nol cases
Minimum
Maximum
Range
Mean
Vartance
Standart1 dey.

Total

12
4

36
32
11.667

109.697
10.474

Forward

12
o

14
14

4.500
17.364

4.167

Backward

12
2

27
25

7.167
56.333

7.506
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Summary stallsllcs lor relerences to caso-fIIe.

The following resuns are for:
Group =, (Expert)

Numbers of references 10 case-file lopics

Topic 1 Topic 2 Topic 3 Topic 4 Topic 5

Nol cases 12 12 12 12 12
Minimum 0 1 2 1 0
Maximum 10 29 33 9
Range 7 9 27 32 9
Mean 2.917 4.917 15.667 11.500 4.333
Varianc'3 4.265 8.083 84.424 86.636 10.788
Standard dey. 2.065 2.843 9.186 9.308 3.284

Topic 6 Topic 7 Topic 8 Topic 9

Nol cases 12 12 12 12
Minimum 1 3 0
Maximum 14 74 6 9
Range 13 71 6 6
Mean 6.000 21.167 3.333 3.917
Variance 20.000 375.788 7.333 6.083
Standard dev. 4.472 19.365 2.706 2.466
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The lollowing resuhs are for:
Group a 2 (Novice)

Numbers 01 references to case·file topics

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 12.417 8.00n 4.333
Variance 3.152 4.023 76.811 13.8W 19.697
Standard dev. 1.775 2.006 8.764 3.717 4.438

Topic 6 Topic 7 Topic 8 Topic9

Nol cases 12 12 12 12
Minimum 1 5 1 0
Maximum 22 31 6 6
Range 21 26 5 6
Mean 7.417 13.833 2.167 1.917
Variance 37.356 58.879 2.333 2.447
Standa"i t1ev. 6.112 7.673 1.528 1.564

Sum 01 squares and cross producls matrix

Group Toplc 1 Topic 2 Topic 3 Topic 4
Group
Topic 1 6.000
TopIc2 -7.500 90.958
TopIc3 -13.000 66.167 161.333
TopIc4 -19.500 151.708 418.167 1836.958
TopIc5 -21.000 111.750 154.000 796.250 1178.500
TopIc8 0.000 29.667 93.333 351.667 247.000
TopIc7 -3.500 68.042 130.833 861.29" 512.250
TopIc8 -1.000 29.750 32.000 199.250 209.500
TopIc9 -12.000 54.583 82.667 178.083 68.500

TopIc5 Topic 6 Toplc 7 Topic 8 Topic9

Topic 5 335.333
TopIc6 162.333 632.958
Topic 7 495.000 1012.500 5104.000
TopIc8 98.000 134.250 456.000 114.500
~~C9 88.667 45.417 287.000 41.500 117.833
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The fallowing resuns are for:
Group = 1 (Expert)

References ta case-file tapies: percentage of total relerences

Tapie 1 Tapie 2 Tapie 3 Tapie 4 Tapie 5

Not cases 12 12 12 12 12
Minimum 0.000 2.900 6.000 3.000 0000
Maximum 9.000 13.000 31.000 32.400 33000
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 43.108 60.622 7,: .759
Standard dey. 3.136 3.396 6.611 7.786 8875

Tapie 6 Tapie 7 Tapie 8 Tcl)je 9

Nol 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 6225
Variance 24.248 76.374 31.174 27.949
Standard dev. 4.924 8.739 5.583 5.287
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The following resuns are for:
Group· 2 (Novice)

References 10 case·lile topics: parcenlage of lolal references

Topic 1 Topic 2 Topic3 Topic 4 Topic 5

Nol cases 12 12 12 12 12
Minimum 0 0 2 4 2
Maximum 10.000 13.900 33.300 23.000 21.000
Range 10.000 13.900 31.300 19.000 19.000
Mean 3.150 5.225 22.200 15.683 7.775
Variance 12.154 15.577 70.220 30.054 48.437
Standard dey. 3.486 3.947 8.360 5.482 6.960

Topie 6 Toplc 7 Topic 8 Topie 9

Nol cases 12 12 12 12
Minimum 2.800 13.900 2.000 0.000
Maximum 22.000 52.000 6.000 7.000
Range 19.200 ",8.100 4.000 7.000
Mean 12.608 26.150 3.883 3.583
Variance 35.703 120.214 1.597 5.031
Standard dev. 5.975 10.964 1.264 2.243


