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Abstract 

Research in several domains has revealed that when individuals are asked 

to estimate the probability that their judgments are correct, they reveal an 

overconfidence effect. Judgments produced in decision environments such as 

psychodiagnosis, which are by their nature ambiguous and cornplex, appear to be 

most wlnerable to overconfidence. By implication, this phenornenon threatens the 

validity of clinical judgment and subjects clients to risks of flawed diagnoses and 

unsuitable treatrnents. 

In an effort to identify variables implicated in judgment confidence and 

overconfidence, this study examined the relationship between four different 

inferential biases (dispositionalism, confirmationism, tmncated data search. and 

narrow problem formulation) and diagnostic confidence in the context of a 

psychological assessrnent task. A second aspect of this study examined the effect 

of clinical experience on psychodiagnostic confidence. Thirty-six clinicians ( 1 8 

experienced professionals and 18 clinical trainees) were individually presented a 

written client casefile, which was segmented and serially presented, io read and 

clinically interpret aloud. Analyses of participantso verbal protocols reveaied that 

one of the four inferential biases studied (i.e., dispositionalism) accounted for a 

significant proportion of the variance in psychodiagnostic confidence scores. The 

author concludes that other clinician variables likely moderate the relationship 
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between particular heuristics and judgment confidence. Regarding the second 

hypothesis, the data revealed no difference between experienced clinicians and 

clinical trainees in the degrees of psychodiagnostic confidence manifested in their 

verbal protocols. 

The author proposes that effective rernedies to overconfidence begin in 

training programs diat lead students through problem-solving experiences that can 

invalidate facile, premature, and dubious diagnostic judgments. The author 

delineates a number of strategies that may be used by educators to achieve this 

end. 
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Résumé 

La recherche dans divers milieux a démontré la présence d'un effet de 

surconfiance parmis les individus lorsqu'ils estiment la probabilité de l'exactitude 

de leurs jugements. Les jugements produits dans l'environnement décisionnel de 

la psychodiagnose, sont de par leur nature ambigus et cornpiexes. De ce fait. ils 

semblent les plus vulnérables à l'effet de surconfiance. Ceci implique donc que ce 

phénomène menace la validité des jugements des cliniciens et soumet les clients à 

des risques de faux diagnostics et de traitements non appropriés. 

Cette étude tente d'identifier les variables impliquées dans la confiance et 

la surconfiance des jugements en examinant la relation entre quatre différents 

biais inférentiels (le dispositionalisme, le confirmationisme, la recherche tronquée 

de données et la formulation étroite des problèmes) et la confiance du diagnostic 

lors d'une évaluation psychologique. Le chercheur demanda à trente-six cliniciens 

( 18 professionnels et 18 stagiaires) de lire et d'interpréter individuellement le 

dossier d'un client. Ce dossier écrit était segmenté et présenté en série. L'analyse 

des propos verbaux des participants révéla que seulement un des quatre biais 

inférentiels étudiés (le dispositionalisme) expliquait une importante variance du 

niveau de confiance psychodiagnostique. L'auteur suggère que d'autres variables 

pertinentes au clinicien pourraient modérer la relation entre les heuristiques de 

jugement populaires et la confiance dans le jugement. Concernant la deuxième 
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hypothèse, les données ne révélèrent aucune différence entre les cliniciens 

professionnels et les stagiaires concernant le niveau de confiance 

psychodiagnostique manifestée par leur propos verbaux. 

Pour remédier effectivement au problème de la surconfiance, l'auteur 

propose des programmes dc formation qui amèneraient l'itudiant à passer au 

travers du processus de résolution des problèmes et qui rendraient invalide les 

jugements diagnostics faciles, prématurés et douteux. L'auteur décrit plusieurs 

stratégies que les éducateurs pourraient utiliser pour réaliser cet objectif. 
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Preface: Contributions to Knowledge 

Recent studies in the areas of social and clinical judgment have attempted 

to explain the frequently observed overconfïdence effect in human judgment and 

decision making. This study advances these efforts by investigating a suspected 

source of overconfidence, namely inferential heuristics and biases, which 

presurnably are used to simpliQ complex judgment tasks. Specifically, this study 

exarnined the relationship between clinicians' reliance GLI inferential heuristics to 

aggregate and interpret a clinical casefile and the degrees of psychodiagnostic 

confidence they manifested in their verbal reports. The findings do not support a 

direct, linear relationship between reliance on heuristics and judgment confidence. 

and it appears that, at least in a clinical context. other variables may moderate the 

relationship between particular heuristics and psychodiagnostic confidence. 

Another contribution of this snidy to knowledge is the development of a 

procedure to measure linguistic expressions of psychodiagnostic confidence. This 

procedure to quantiq verbally expressed confidence in clinicians' verbal 

protocols was developed and validated specifically for this study, which used the 

"think-aloud" methodology to indirectly elicit participants' clinical judgments and 

confidence assessments. Al1 previously documented studies used a question- 

answenng format to elicit confidence assessments from research participants. The 

principal advantage of the more natwalistic and ecologically valid method of 
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measuring judgment confidence used in this study is that it circumvents a number 

of potential biasing effects stemming fiom the question-answenng paradigm. An 

interesting finding arising from this original approach to the problem domain is 

that expenenced dinicians expressed degrees of psychodiagnostic confidence that 

did not significantly differ fiom ihose expressed by clinicians-in-training. This 

finding diverges from results of earlier studies and can be esplained in terms of 

the advantageous aspects of the think-aloud procedure. 
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CHAPTER 1: iNTRODUCTION 

Introduction to the Problem Domain 

To the extent that mental health professionals are required to make clinical 

decisions about clients on the basis of limited data and quickly formulated 

hypotheses, they are vulnerable to a wide array of inferentiai errors and biases rhat 

have been documented in the social attribution literature in the last few decades 

(for reviews see: Ross, 1977; Ross & Nisbett, 199 1 ; Turk & Salovey, 1988). A 

large body of scientific evidence compiled in this time has demonstrated that 

people are limited in the amount of information they can process from arnong al1 

the data bornbarding their senses at any moment. Consequently, people "go 

beyond the information given" in order to make meaning of and ultimately 

control events in the world around them (Kelly, 1955; Ross, 1977, Turk, Salovey, 

& Prentice, 1988). 

Research in this domain has focused on uncovering the kinds of heuristics 

that distort information processing and give rise to biased inferences. The term 

heuristic, deriving fiom heuriskein, a Greek word meaning ' to f ind,  refers in the 

present context to a cognitive strategy used to reduce the complexity and 

diffculty of judgment tasks (Tversky & Kahneman, 1974). Heuristics can be very 

useful decisional aids, especially when the amount of information and the nurnber 

of variables available to the decision maker reach ovenvhelming proportions. 
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However, a voluminous empirical literature has dernonstrated that reliance on 

such cognitive shortcuts can at tinies result in biased and erroneous inferences. 

Inferences are the end product of cognitive processes (which implicate heuistics) 

that transform information that is gathered and which is operative in memory 

(e.g., Nisbett & Ross, 1980; Rahneman, Slovic, & Tversky, 1982;). They include 

(but are not lirnited to) judgments, hypotheses, predictions, estimates, intuitions, 

and hunches. 

A robust finding that has emerged from this line of inquiry is the 

" o ~ e r c o ~ d e n c e  effect." Research on the overconfidence effect, a phenomenon 

evidenced across a broad range of judgment and prediction tasks. has consistently 

demonstrated that people tend to express degrees of subjective confidence in their 

inferences that significantly exceed the accuracy of those inferences (Lichtenstein. 

Fischhoff, & Phillips, 1982; Dunning, Griffin, Milojkovic, & Ross, 1990; 

Vallone, Griffin, Lin, & Ross. 1990). There is a growing recognition that 

professional psychologists, constrained by limits of the same human information 

processing system as "lay psychologists", are equally susceptible to inferential 

errors and biases (Dumont, 1993; Cline, 1985). 

Severai studies have investigated overconfidence arnong psychoiogical 

practitioners. Participants evidenced o ~ e r c o ~ d e n c e  in three studies (Faust, Hart, 

Guilmette, & Arkes, 1988; Moxley, 1973; Oskamp, 1965) and underconfidence in 
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one (Wedding, 1983). A larger literature has addressed the relationship between 

confidence and the validity of clinical judgments. Findings have been mixed, 

providing only limited support for the notion that experienced clinicians make 

more appropriate confidence ratings than less experienced or untrained controls 

(Garb, 1989). However, even when clinicians pravide more appropriate 

confidence ratings relative to another group, they c m  still be overconfident (cf. 

Levenberg, 1975). 

Confidence and Probabilify 

Clinical decision making is a highly probabilistic enterprise. especially in 

cornparison to the more deterministic systems found arnong the " hard" sciences 

(Dumont. 19%). Clinicians regularly work with complex data sets that are usually 

incomplete and only partially understood. Moreover, there is no agreement arnong 

mental health professionals as to what variables are critical for clinical problem 

solving. Finally, rnany procedures for identifjhg and treating psychological 

problems do not have solid empirical foundations and are ohen tenuously based 

on one's clinical experiences--experiences that are shaped significantly by the 

familial and cultural lore derived from one's pre-clinical experiences (Mahoney, 

1991). As such, professional psychology remains largely a fuzzy problem domain, 

and clinical judgment can be characterized as decision muking under uncertainiy. 

In the daily work of clinicians, this means that decisions are made in part as 
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h c t i o n  of the degrees of confidence associated with various diagnostic and 

treatrnent alternatives being considered in individual cases (Meehl, 1957). 

SpeciQing and delineating the role of variables affecting confidence assessments 

in clinical practice should serve to improve judgment processes in professional 

psyc hoiogy. 

Although the concepts of confidence and probability are closely related, 

they are not identical. Probability can be conceptualized as being an objective 

phenomenon, and events can be seen as possessing a probability of occurring. 

Confidence, on the other hand, is a subjective phenomenon and concerns making 

a judgment about a judgment (Smith & Dumont, 1997). In studies of judgment 

confidence, individuals are typically instructed (a) to make a judgment about 

some entity and (b) to assess the accuracy of that judgment in probabilistic terms. 

The latter judgment (termed a confidence assessrnent or rating) involves 

indicating the degrer of one's beliefin the initial judgment (Lichtenstein et al.. 

1982). This conceptualization finds support in linguistic theory, where verbal 

confidence expressions are referred to as "modal adjectives" (Lyons, 1977; Reyna, 

198 1). Research in this domain has found that modal adjectives are used in 

ordinary speech to "qualify the truth of a statement" and are represented 

psychologically as continuous values on a unidimensional scale (Reyna, 198 1, p. 

643). 
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Although both probability and confidence can be expressed in linguistic 

terms, their respective numerical representations differ. While probability, in 

numerical form, c m  Vary between O and 1, confidence c m  only Vary between 0.5 

and 1, where 0.5 represents complete uncertainty and 1 represents complete 

certainty. By way of example, consider a coin toss. One may, using an array of 

data gathenng and interpretative strategies, determine that the probability that a 

coin will tum up heads on any one toss is 0.5 or 50%. This probability is, for al1 

intents and purposes, indisputable. On the other hand, an individual, if asked to 

state his degree of confidence that a particular coin toss will tum up heads, has 

many more options available to him. Although he would be wise to Say 50 %. this 

individual, noting that the five previous tosses turned up tails, could likewise Say 

that he is 90% confident that the next toss will tum up heads. Given this 

conceptualization cf confidence, it is clear that producing a confidence assessment 

implicates a complex network of cognitive functions, including data search and 

evaluation strategies, and at the end of this process judgment confidence may be 

experienced as an intuition or a "feeling" of uncertainty. 

W~at is overconfdence? The construct overconfidence has been 

operationalized in various ways, but the most comrnon measure used by 

researchers is termed "calibration" (see Lichtenstein et al., 1982). This method 

involves making observations of the correctness of judgments, on the one hand, 



Psychodiagnostic Confidence 

and the correctness of confidence levels assigned to those judgments, on the other. 

Overconfidence occurs when the mean of confidence ratings assigned to a series 

of judginents exceeds some objective and comparable measure of their accuracy. 

Other measurements of overconfidence, including "resolution" (i.e., the degree to 

which correct responses are assigned higher confidence ratings than incorrect 

responses; see Sharp, Cutler, & Penrod, 1988) and "confidence intervals" (i.e., 

specifiing an interval having a specific probability of containing an unknown 

quantity; see Plous, 1995) are essentially variations of calibration inasmuch as 

they al1 reflect a quantitative relationship between confidence and accuracy. 

While these measures are suitable for gauging the appropriateness of 

confidence in tasks invoiving judgments of facts, they are less applicable to ill- 

stmctured diagnostic tasks in which it is dificult, sometimes even impossible, to 

delineate a single correct diagnosis. Moreover, in appiied fields, it is extremely 

important to practitioners to know whether or not variability in their judgments 

(and the levels of confidence expressed therein) entails ciinically meaningfbl 

consequences. Another method of rneasuring overcofidence that accounts for 

these issues (and a method that has received considerabiy less attention than 

calibration) involves the complementary notions of an "action threshold and 

"consequentiai variation" (see Baumann, Deber, & Thompson, 199 1). In this 

formulation, using an action threshold delimits the definition of o v e r c ~ ~ d e n c e  to 
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those circumstances in which varying degrees of confidence give nse to difisrc~t. 

courses of action. The concept of consequential variation M e r  delimits the 

definition to situations in which confidence ratings falling on different sides of an 

action threshold differentially affect clinical outcomes. In this frarnework, poor 

calibration is relevant only whrn it is associated with divergent intervention 

strategies that differentially influence treatment outcomes. By this definition, only 

clinicians whose inferences eventuate in these anomalies are deemed to be 

overconfident. While this method of operationalizing overconfidence in 

psychological assessrnent has much to recommend it, it has not yet been used in 

this area of empirical inquiry. 

Implications ofoverconfdence. Over the years. various authors have 

discussed the problem of overconfidence and its implications for clinical 

judgment (cf. Arkes, 198 1 ; Meehl, 1957). It has been noted that overconfidence 

seems to obstnict natural learning processes. Overconfident individuais tend not 

to evaluate their decisions and, thrrefore, are less likely to learn from their 

expenences (Faust & Ziskin, 1988). This could lead mental health professionals to 

perseverate in clinical practices that are invalid and potentially harmful to clients. 

Overconfidence also may obscure ciinicians' ability to realistically assess their 

cornpetence in making certain decisions or undertaking particular tasks. Arkes, 

Dawes, and Christensen (1986, as cited in Baumann et al., 1991, p. 167) noted: 
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"One of the dangers of overconfïdence is that one feels that no assistance is 

needed. If one assumes that his or her judgment is quite good, decision aids would 

be entirely superfiuous." 

The clhicai sequelae of overconfidence are potentially far-reaching, since 

it is recognized that clinicians' diagnostic confidence affects their treatment 

decisions (Garb, 1986). Mental health professionals, like al1 people faced with 

difficult decisions, are likely to commit resources on the basis of highly confident 

assessments (Dunning et al., 1990). The issue of how clinicians commit resources 

has become more salient since the introduction of managed care, which requires 

psychologists to justiQ how they allocate costly health care services. 

Additionally, clinicians, when they are sure of their judgments, are less likely to 

undertake "insurance" measures to attenuate negative outcornes in the event of 

diagnostic error (Duruiing et al., 1990). In the most extreme cases, this can entai1 

serious risk to clients' well-being, such as when an acutely suicida1 patient or a 

potentially dangerous patient is misdiagnosed. 

Statement of the Problem 

The research findings briefly discussed above suggest that the 

appropriateness of clinicians' diagnostic confîdence is affected by a multitude of 

variables that operate differently across clinical contexts. This is consistent with 

evidence suggesting that reasoning processes, which implicate heuristics, biases, 
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and inferential errors, are context-bound and "cannot be adequately described in 

terms of content-independent formal d e s "  (Kahneman & Tversky, 1982, p. 1 30). 

For example, two variables that mediate the correlation between judgment 

confidence and validity are (a) length of professional experience and (b) validity 

of the clinical data on which the judgments are based (Garb, 1986). Both have 

been s h o w  to Vary directly with the appropriateness of diagnostic confidence. 

Other studies have s h o w  how task charactenstics (i.e., level of difficulty, 

quantity of information and its level of redundancy) affect levels of diagnostic 

confidence (e.g., Heller, Saltzstein, & Caspe. 1992; Lichtenstein et al., 1982; 

Oskamp, 1965). Additionally, Duming et al. (1990) suggested (but did not 

dcmonstrate) that inferential biases arising from reliance on heuristics are a source 

of overconfidence. 

A review of the relevant literatures shed light on some of the problems 

with research that has been conducted in this domain. One problem is conceptual 

in nature. Earlier studies reported in the clinical judgment literature have 

addressed the question of whether or not professional psychologists tend to be 

overconfident in their clinical inferences. Reflecting a shift fiom description to 

explanation in this research domain, researchers are now asking the following 

question: In what conte- does a particular clinician operating with a particular 

clinical database articulate inferences with unwarranted confidence? Consistent 
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with this recent trend, this study seeks to identifi the variables that impact upon 

psychodiagnostic confidence. 

A second problem bears on an important assumption underpinning 

research in this problem domain, that is, that confidence in large measure 

determines post-decision actions of drcision makers. In the clinical domain, this 

means that diagnostic confidence is presumed to influence decisions such as 

whether or not an individual who is judged to be a poor candidate for treatment 

will be offered psychotherapy, whether or not hospitalization will be sought for a 

client assessed to be suicidai, and what specific treatment plan will be 

implemented given a particular diagnosis. While there are theoretical reasons and 

some indirect evidence that lend support to this assumption, it has not yet been 

subjected directly to empirical scrutiny. 

A third problem with previous research in this domain is methodological 

in character. In al1 studies cited in the foregoing review, psychodiagnostic 

confidence has been measured exclusively by having participants provide 

numerical ratings of their degrees of confidence in particuiar clinical hypotheses. 

On both empirical and theoretical grounds, this is not an optimal approach. 

Aithough it has been argueci that decision makers shouid use precise (i.e., 

numerical) rather than vague (i.e., lexically descriptive) representations of 

subjective probabilities in order to optimize decision making (Beyth-Marom, 
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1982; Bryant & Norman, 1980), several compelling arguments have been made 

against this recommendation. First, lay people and professionals alike prefer to 

comrnunicate subjective probabilities verbally rather than numerically because 

they are more natural, easier to use, and consistent with underlying uncertainty 

(Men, Druzdzel, & M a r ,  199 1 ; Wailsten. 1990). Although those receiving this 

communication tend to prefer numerical probability statements to verbal ones, 

research has demonstrated that people often misunderstand the events to which 

the numerical probabilities refer and the statistical meaning of such probabilities 

(Brun & Teigen, 1988; Murphy, Lichtenstein, Fischhoff, & Winkler. 1 M O ) .  

Second, using verbal probability terms may facilitate thinking about uncertainty. 

Zirnmer (1983) suggested that people, being more familiar with the rules of 

language than probability, may handle linguistic information better than 

numerical information. Finally, having to make verbally qualitative probability 

judgments seems to encourage decision maken to exploit qualitative data they 

have at hand (Fox, Barber, & Bardhan, 1980; Zimrner, 1984, 1986). 

A fourth problem with the method of directly asking clinicians to provide 

confidence ratings is that it inadvertently draws attention to the variables under 

study and subsequently alters participants' responses to experimental protocols 

(Kahneman & Tversky, 1982). Clearly, this raises questions about the quality of 

data reported in previous studies of psychodiagnostic confidence. Finally, 



Psychodiagnostic Confidence 

Kahneman and Tversky (1982) raised broader questions about the question- 

answering paradigm that predominates the human decision making (and clinicd 

judgment) literature. They suggested that it is inappropriate to assume that 

inferences generated within an "experimental conversation" simulate perfectly 

inferences that occur in response to daily interactions with the environment. For 

example, in contrast to what typically occurs in expenmental settings, inferences 

rarely arise in response to explicit questions in an individual's daily life. 

Additionally, they noted that study participants apply the "cooperativeness 

principle" to experimental conversations (cf. Clark & Clark, 1977) and assume 

that the experimenter is trying to be "informative, truthful, relevant. and clear" (p. 

132). On this basis, nothing in an experimenter's questions is presumed to be 

neutral or irrelevant. 

Purpose of the Research 

The principal goal of this research project was to investigate the 

relationship between psychodiagnostic confidence and inferential heuristics. 

Specifically, this study sought to measure the contribution of four inferential 

biases evidenced by mental health practitioners when aggregating and interpreting 

a client casefile to degrees of diagnostic confidence (expressed in linguistic terms) 

assigned to judgments in the context of a psychological assessrnent task. The four 

inferential biases that were examined in this investigation are dispositionalism, 
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confirmationism, data-search tnuication, and narrow problem construal. There is 

evidence (which is reviewed in the next chapter) suggesting that these biases 

influence confidence assessments and contribute to o ~ e r c o ~ d e n c e  effects. To 

date, though, no studies documented in the literature have directly examined this 

research problem, nor have they examined the role of these heuristics in judgment 

processes in professional psychology. 

For the purposes of this investigation, the four inferential biases are 

defined as follows: 

1. Dispositionalism: This refers to clinicians' tendency to situate problerns 

pnmarily within clients rather than in the circumstances in which they live 

(Dumont. 1993; cf. the Fundarnental Attribution Error, Ross, 1977). 

2. Confirmationism: This refers to clinicians' tendency to perseverate on 

initial diagnostic impressions throughout an assessment, even in the face of 

disconfiming clinical evidence (Gauron & Dickinson, 1969; Meehl, 1 960; cf. 

anchoring effect, Tversky & Kahneman, 1974; cf. primacy effect, Asch, 1946; 

Ross & Nisbett, 1980). 

3. Data-search tnincation: This bias bears on clinicians' tendency to truncate 

information-gathering procedures when compiling a clinical database (cf. single- 

cause etiologies, Dumont, 1993; Nisbett & Ross, 1980). 
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4. Narrow problem construal: This refers to clinicianst tendency to narrowly 

constme client problems by formulating and testing fewer than optimal diagnostic 

hypotheses (cf. situational constnial, Griffin, Dunning, & Ross, 1990). 

A secondary objective of this study was to improve upon methodological 

shoncomings of earlier studies by using a data-gathering technique not yet applied 

to this problem domain, namely the "think-aloud" protocol methodology used in 

discourse analysis (Ericsson & Simon, 1993). In this procedure, subjects are 

instructed to verbalize al1 of their thoughts as they clinically interpret a client file. 

Their responses are tape-recorded for later transcription and detailed analysis. 

There are at l e s t  three benefits to using this novel approach to measure diagnostic 

confidence over the more cornmon approach of directly asking subjects to indicate 

their level of confidence on a Lykert-type scale. First, it allows participants to 

express their confidence in words rather than numbers, which is the natural and 

preferred approach among professionals (Men et al., 199 1 ; Wailsten, 1990). 

Second, it is a less obtrusive method of gathering data, as it does not draw direct 

attention to the variables being investigated. Finally, although the think-aloud 

procedure is still an analog methodology, it roughly approximates some cornrnon 

professional activities of clinicians, especially informal case consultation with 

colleagues and more formal case conferences. Together, these advantages lend 

support to the ecological validity of the methodology, thus increasing the potential 
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meaningfuiness of the data and the yeneralizability of the findings to clinical 

practice. 

Signif cunce of the Research 

The vital role that diagnostic assessrnent (and the confidence expressed 

therein) play in the deiivery of psychological services to the public and the 

implications it has for the society at large underscore the importance of this 

research. In a clinical context, accurate diagnosis expressed with appropriate 

confidence makes possible an effective treatment process (Garb, 1986; 

McReynolds, 1989). In some legal cases, diagnostic assessments are instrumental 

in determining the degree of responsibility attributed to an individual in the 

commission of a criminal act. Finally, diagnostic assessments and the "labels" that 

inevitably accompany hem can detrimentally influence society's perceptions of a 

person's staius, condition, and worth (McReynolds, 1989) and cm entai1 serious 

persona1 consequences, such as limitations on career opportunities or 

advancement. 

The ultimate goal of this research, as with the other studies in this domain, 

is to enhance the integrity of clinical judgment in professional psychology. 

Confidence is an integral aspect of clinicai judgment, and when clinical inferences 

are articulated with unwarranted degrees of confidence, the validity of those 

inferences is proportionately diminished. Confidence assessments, to be valid, 
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must accurately reflect the foundations of the judgments they quali@. In 

professional psychology, these foundations necessady include the accuracy of the 

information on which the judgments are based, the eficacy of the methods and 

instruments used to collect clinical information, and, more broadly, the canonical 

knowledge of the discipline. In short. valid confidence assessments embody the 

realistic limits of our ability to know. Psychodiagnostic confidence that is 

artificially iflated by inferential biases arising from uncritical use of heuristics 

threatens the validity of clinical judgment. Understanding what variables 

contribute to confidence and overconfidence is a necessary antecedent to 

developing corrective procedures and training modules to sensitize clinical 

trainees and professional psychologists alike to the pitfalls inherent to clinical 

judgment. 
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CHAPTER II: LITERATURE REVIEW 

The Overconfidence Effecr 

Some generalizations. Research on judgment confidence has consistently 

demonstrated that the subjective certainty that people express in their judgments 

usually exceeds the overall accuracy of those judgments (Lichtenstein et al., 1952; 

Dunning et al., 1990; Vallone et al., 1990). The so-called "overconfidence effect" 

is evidenced across a broad range of judgment tasks. Several generalizations about 

the overconfidence effect have emerged from the research rqorted in the 

literature. One is that difficult tasks yield the highest levels of overconfidence and, 

conversely, easier tasks systematically yield less overconfidence (Lichtenstein et 

al., 1982). In fact, for easy tasks in which subjects achieve high accuracy rates, 

underconfidence rather than overconfidence often results. In an effort to explain 

this well documented pattern, Block and Harper (1 99 1, experiment 1) had two 

groups estimate the upper and lower limits of either familiar quantities or 

unfamiliar quantities such that there would be an equal likelihood that this range 

would contain the true quantity as not contain it (called a 50% confidence 

interval). Participants estimating unfarniliar quantities produced wider intervals 

than those estimating familiar quantities. This suggests that people seem to be 

aware of their limited knowledge when engaged in dificult estimation tasks (as 
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evidenced by the wider confidence intervals) but do not increase the intervals 

enough to compensate for these limitations. 

Anothrr robust finding is that high levels ofjudgment confidence are 

usually associated with high levels of overconfidence (Fischhoff, Slovic, & 

Lichtenstein. 1977; Dunning et al., 1990). Although highly confident predictions 

are associated with higher accuracy rates, confidence tends to increase at a rate 

that disproportionately exceeds the rate at which accuracy increases. 

Consequently, highly confident predictions tend to yield the highest levels of 

overconfidence. 

Finally, accumulating evidence suggests that overconfidence is more 

likely to be extreme when decisions are made spontaneously and with relatively 

little reflection (Sniezak, Paese, & Switzer, 1990). A number of studies have 

denionstrated that overconfidence decreases as the amount of cognitive processing 

involved in a particular decision-making task increases (Block & Harper, 199 1 ; 

Paese & Sniezak, 1 99 1 ; Sniezak et al., 1990; Zakay, 1985). The effect of 

diminished overconfidence on these tasks is attributable to both decreased Ievels 

of expressed confidence and increased decision accuracy. An implication of this 

finding is that overconfidence can be reduced by having decision makers consider 

evidence bearing on multiple solutions for any particular decision task. Moreover, 

such a strategy may help to improve judgment accuracy. 
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Confidence and clinical judgment. Few documented studies addressed 

overconfidence direct1 y within the field of professional psychology . Oskarnp 

(1 965) had clinicians, graduate students, and undergraduates read a case, answer 

questions bearing on the target individual's personality, and indicate the level of 

confidence in their decisions. Al1 three groups manifested o ~ e r c o ~ d e n c e  in their 

judgments at each of four prediction times. Moxley (1973) had graduate 

psychology students and clinicians predict the duration of counselling at four 

different times for each of several cases. Successive judgments were based on 

incrementally increasing amounts of information. Participants were overconfident 

in their judgments at each of the four prediction times. Wedding (1 983) had 

clinicians classify patients into one of five diagnostic categories (Le., 

schizophrenia, left-hemisphere impairment, right-hemisphere impairment, difhse 

brain darnage, or normal) using the Halstead-Reitan. In contrast to previous 

findings, a majority of participants (8 of 14) were found to be underconfident in 

their judgments. Faust et al. (1 988) presented neuropsychologists with pairs of 

casefiles comprised of diagnostic test results (e.g., Halstead-Reitan, Wechsler 

Adult Intelligence Scale-Revised, Wechsler Memory Scale, etc.). For each of the 

two cases evaluated, clinicians indicated whether the patient was malingering or 

suffering fiom neurological impairment. Accuracy on this task was well below 

chance at a 13% me-detection rate. However, 97% of the clinicians in the sample 
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were moderately confident or more than moderately confident that their 

judgments were accurate, and 70% were highly or very highly confident. 

A larger body of research has evaluated the appropnateness of clinicians' 

confidence in their diagnostic judgments. In general, this research, which has been 

correlational in design, has investigated the effects of moderating variables on the 

relationship between judgment confidence and j udgment accuracy . The e ffect of 

one rnoderating variable, namely length of experience, has bezn probed in a 

number of studies. In Goldberg's (1 959) widely cited study, participants 

(experienced clinicians, clinical trainees, and secretaries) differentiated "brain- 

damaged" patients from "psychiatrie" patients on the basis of Bender-Gestalt 

protocols and provided confidence ratings. There were no significant differences 

in diagnostic accuracy across groups. but there were significant differences 

regarding their diagnostic confidence. Results revealed an inverse relationship 

between level of clinical experience and mean confidence rating, with lay 

participants, on the whole, expressing more confidence in their judgments than 

experienced psychologists. Oskamp (1962) asked experienced clinicians and 

students to judge 200 MMPI profiles as indicative of either psychiatnc or medical 

dysfunction and assign a confidence rating to each of their judgments. He reported 

similar results: the experienced clinicians expressed significantly less confidence 

in their judgments than the inexpenenced judges. Clinicians' tendency toward 
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lower confidence ratings (but not greater accuracy) resulted in significantly better 

calibration of confidence levels with judgment accuracy compared to the 

inexperienced judges. Levenberg (1 975) had judges (clinicians, intems, 

secretaries, and one expert) discriminate Kinetic Family Drawing protocols 

obtained frorn children in psychiatrie treatment from those belonging to normal 

children. Results were consistent with earlier findings: the groups did not differ 

significantly with respect to accuracy. (Of note, the expert performed the wont on 

this task.) However, with judgment confidence taken into consideration, level of 

experience correlated positively with the appropriateness of participants' clinical 

j udgments. 

Friedlander and Phillips (1984) reported data that conflicted with previous 

findings. They had undergraduates assess a casefile on two dimensions, severity 

and prognosis, using the Global Assessrnent Scale (GAS) and Axis V of the DSM 

III, respectively. Post hoc analyses indicated that while the students' assessments 

did not differ significantly from those of the experienced clinicians (who were 

administered the sarne procedure in Friedlander and Stockman [1983]), their 

confidence ratings were significantly lower than clinicians' ratings. Additionally. 

the clinicians evidenced an anchoring bias, whereas the students did not. The 

authors speculated that the more confident clinicians had more elaborate clinical 

prototypes than the students. According to their hypothesis, because new data 



Psychodiagnostic Confidence 

were more easily accommodated by the clinicians than inexperienced students, it 

was less likely the clinicians ever considered that their initial impressions might 

be in error. The students, on the other hand, might have had more difficulty 

accornmodating new clinical data leading them to make more fiequent 

adjustments to their problem formulations. The authors suggested that these 

factors possibly undermined their diagnostic confidence. 

On the basis of this hypothesis, Richards and Wierzbicki (1 990) expected 

to find an anchoring effect that would be more pronounced arnong participants 

who expressed greater degrees of confidence. The predicted interaction between 

confidence and anchoring did not matenalize. A critical methodological 

difference between this study and Friedlander and Phillips (1984), however, was 

that the former researchers compared confidence levels within-subjects across 

their sample of undergraduates students whereas Friedlander and Phillips 

contrasted the group means of experienced clinicians and undergraduates. These 

results suggest that the anchoring bias in clinical judgment aises more fiorn 

features inherent to clinical experience, such as sophistication of clinical 

prototypes, as Friedlander and Phillips proposed, rather than just simply from 

higher confidence levels. 

Garb (1986; 1 Mg), who reviewed the research bearing on confidence in 

clinical assessment, concluded that there is only weak evidence supporting the 
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notion that experienced clinicians tend to make more appropriate confidence 

ratings than inexperienced judges. He stated that the relative scarcity of studies 

that bear on this issue dong with the fact that this research has been 

ovenvhelmingly correlational in design weakens the conclusions that can be 

drawn fiom the data. One problem with this type of design is that clinicians who 

express more appropriate drgrees of confidence in their inferences can still be 

overconfident (cf. Levenberg, 1975). 

Some researchers have studied the effect of increasing arnounts of 

information on the relationship between judgment accuracy and confidence levels. 

Oskamp (1 965) found that increasing the arnount of information available to 

judges served to significantly increase confidence over the four stages of the 

casefile (33,39,46, and 53% respectively) in the absence of a corresponding 

increase in the accuracy of those judgments (which leveled off around 27%). This 

lrd the author to conclude that "a psychologist's increasing feelings of confidence 

as he works through a case are not a sure sign of increasing accuracy for his 

conclusions" (p. 265). Richards and Wienbicki (1 990) had undergraduates assess 

the level of pathology in four clinical cases, each of which was divided into five 

paragraphs that were sequentially presented. Results revealed that subjects' 

confidence in their judgments escalated significantly over the five successive 

ratings, thus confinning Oskamp's earlier finding. 
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Another important variable mediating the relationship between judgment 

accuracy and confidence is the validity of the clinical data on which judgments 

are based (Garb, 1986). Generally, the more valid the clinical data, the stronger 

the correlation between validity and confidence. For exarnple, while Moxley 

(1 973) also demonstrated that incrernental increases in the data provided to 

subjects leads to corresponding increases in confidence ratings, she f o n d  that 

confidence ratings were increasingly appropriate (in relation to judgment 

accuracy) at each of four informational levels. The dissimilarity between this and 

other studies reporting divergent results may be accounted for by the quality of 

the information provided to participants. In short, it appears upon examination 

that the information supplied to judges at successive judgment times in Moxley's 

study was more informative and clinically valid than the information provided 

incrementally in other studies (cf. Garb, 1984; 1986). Similady, Heller, Saltzstein, 

and Caspe (1 992) demonstrated that the informational value of the data can affect 

confidence ratings. In their study, medical residents estimated the probability that 

their medical and non-medical inferences were accurate based on information 

presented in list fom. In the expenmental condition, the list was longer than in 

the control condition because redundant information had been added. Virtually al1 

participants expressed greater confidence in judgments based on the list with 
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redundant information than on the Iist with no redundant Uiformation for both 

medical and non-medical problems. 

There is evidence that environmental variables c m  alter decision making 

processes and lead to overconfixdence. Schaeffer (1 989) had groups of participants 

respond to a questionnaire that was designed to detect the extent to which they 

relied on cognitive heuristics to answer questions. Participants provided 

confidence ratings along with their responses. One experimental group completed 

the task while being exposed to an unpredictable and uncontrollable stressor (a 

loud noise) while another completed the task following exposure to the stressor. 

Participants cornpleting the task following exposure displayed (a) significantly 

more reliance on cognitive heuristics and (b) significantly greater confidence in 

their decisions than those completing it during exposure. This suggests that the 

effects of environmental stress on decision making appear following the cessation 

of a stressor and not during exposure to it. Schaeffer proposed that stress acts on 

decision-making processes by constricting data gathering patterns and 

diminishing problem solving abilities. These have senous implications for 

clinicians and their patients, both of whorn often make cntical decisions in the 

aflennath of persona1 crises. 
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Anchoring Errors und Confirmatory Bias 

There is abundant evidence that clinicians formulate hypotheses about a 

client's problems quickly and on the basis of very Iimited data (cf. Dumont, 1993). 

Asch's (1946) primacy and recency effects, which were identified in his extensive 

social psychological research, are early evidence of this tendency. These two 

effects tefer to the undue influence of information that is presented early (in the 

case of primacy effects) or presented late (in the case of recency effects) on social 

judgments. Nisbett and Ross (1 980) concluded that "several decades of 

psychological research has s h o w  that primacy effects are overwhelmingly more 

probable" (p. 172). 

Tversky and Kahneman (1 974), working within an information processing 

framework, delineated several heuristics that people use to compensate for the 

limitations of their information-processing capabilities and to streamline 

inferential processes. When using the anchoring and adjtistment heuristic to 

estimatr uncertain quantities, an individual starts with a specific value and then 

adjusts it to yield a final answer. Typically, the adjustment is insufficient, and 

final judgments are biased toward initial values. These authors proposed that the 

widely documented overconfidence effect "is attributable, in part at ieast, to 

anchonng" (p. 1 1 30). 
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Block and Harper (199 1) reporied data supporting the anchoring-and- 

adjustment heuristic and its role in producing this effect. However, they observed 

that anchoring does not invariably lead to overconfidence and suggested that the 

anchoring process is more complex than first thought. In a series of experiments, 

these researchers had participants estimate uncertain quantities under various 

anchoring conditions. Those who had to explicitly generate and state a point 

estimate (the anchor) before providing a specified confidence interval (the final 

answer) displayed significantly less overco;ifidence than participants in al1 other 

anchoring conditions, presumably because it sensitized them to the dificulty of 

the task. Block and Harper proposed that overconfidence may resuit from the 

unrealistic assessrnent of one's estimation ability rather than the anchorhg process 

per se. 

Within the domain of professional psychology, the tendency of clinicians 

to become anchored in their early impressions of clients and to inadequately 

adjust these impressions as new information becomes available has been widely 

documented. Meehl(1960) demonstrated that clinicians diagnose a client's 

problems within the first few sessions and that these formulations remain largely 

unchanged afler 24 sessions. Similarly, Gauron and Dickinson (1969) showed that 

clinicians' diagnoses, formulated within moments of seeing clients, resist 

significant alteration thereafter. Mahoney (1976) observed that: "The scientist is 
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not a paragon of reason. In fact, he may often be expedientiy illogical and 

prejudicially confirmatory" (p. 16 1). 

In a more recent study of clinical judgment, Friedlander and Stockman 

(1983) hypothesized that clinicians who are presented pathognomonic information 

early in a casefile would display an anchoring effect, assessing the client as more 

pathological than clinicians who encountered the same information later in the 

casefile. Results revealed an anchoring effect in clinicians' assessments of a 

rnoderately disturbed client but not of a severely disturbed client. In a follow-up 

study, Friedlander and Phillips (1984) attempted to rnitigate the anchorhg error 

by waming experimental subjects about it and instructing them how to avoid this 

pitfall. Their subjects, undergraduate psychology students, were presented with 

the casefile of the moderately disturbed client, which had elicited a robust 

anchorhg effect in Friedlander et al. (1983). However, there was no evidence of 

anchoring errors for either the experimental or control group in this study. In 

Richards and Wierzbicki's (1990) investigation of mchonng in clinical judgment. 

undergraduate psychology students assessed four casefiles and displayed a strong 

anchoring effect for two of the four cases and a rnoderate and modest effect for 

the other two cases, respectively. 

In an analogue study, Strohmer, Shivy, and Chiodo (1990) examined the 

way in which counsellors collect and remember information about a client. They 
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found that their participants selected and remembered more con f i a to ry  than 

disconfirmatory information, even when the information they read about a client 

contained disproportionately more disconfinnatory information. Additionally, 

participants displayed higher levels of confidence about the accuracy of a clinical 

hypothesis (which had been provided by the experirnenter) as the amount of 

confirmatory information they recalled increased. 

The pattern of findings on confirmationism in earlier research is not 

completely uniform, and divergent findings have been reported. For instance, 

Strohmer and Chiodo (1 984) presented data suggesting that (a) the confirmatory 

bias is not as pervasive arnong counsellors as alleged and (b) some of the 

confirmatory effects reported in the literature (e.g., Snyder, 198 1) are, actually. 

methodological artifacts. They had counsellors (novice and experienced) develop 

questioning strategies to test a particular clinical hypothesis. In the experimental 

conditions, the hypothesis was (a) generated by the participants in order to 

enhance their personal investment in the hypotheses to be tested or (b) consistent 

with participants1 self-schemas (e.g., an extravert testing whether a client was 

extraverted). Results revealed no evidence of a penchant for confinnatory testing 

strategies, and, in fact, counsellors demonstrated a strong preference for unbiased 

questioning strategies in al1 conditions. However, these data, which bear on 

information gathering procedures used in the earliest stages of counselling, do not 
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rule out the possibility that a confirmatory bias is implicated in other clinical 

processes (e.g., interpretation of data) or at later stages in counselling. 

In a study of anchorîng and confidence in clinical judgment (Lee, Barak, 

Uhlemann, & Patsula, 1995), two groups of clinical trainees interpreted a client's 

casefile and provided confidence assessments with îheir judgments. In order to 

induce an anchoring effect, the experimenter presented participants with two 

different segments of client information prior to begiming the assessrnent task. 

Results revealed no significant anchoring effect arising from presentation of pre- 

interview information about the client, nor was there any significant difference 

between the two groups in their levels of psychodiagnostic confidence. The data 

did reveal, however, a significant tendency toward confirmatory memory on the 

part of participants, but only after the passage of time (in this case, several 

weeks). 

Dispositionalism 

Another inferential bias that people evidence as a result of their efforts to 

reduce demands on their limited information processing capacities is referred to as 

"dispositionalism" (Dunning et al., 1990) or the "Fundamental Attribution Error" 

(Ross, 1977; Ross & Nisbett, 1990). This phenornenon occurs when observers 

overestimate the role of broad personaiity traits in motivating an actor's behaviour 

and simultaneously underestimate the impact of situational factors. It is an 
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abundant source of inferential errors. This tendency is manifested in people's 

willingness to make judgments about actors' personalities based on particular 

behaviours, while inadequately adjusting for situational cues and constraints faced 

by the actors (Ross, 1987). Experiments designed to probe the Fundamental 

.4ttnbution Error have convincingly demonstrated that subjects are apt to draw 

dispositional inferences about actors in a broad range of circumstances whose 

even when the latter's behzviour is motivated less by personality traits than by 

situational factors. 

Observers tend to make dispositional inferences about actors when their 

behaviour is or appears to be exceptional, that is, when the behaviour is contrary 

to known base rates or to what observers assume to be normative responses (Paese 

& Kinnaly, 1 99 1 ; Ross, 1987). Furthemore, studies have demonstrated that these 

inferences are expressed with higher levels of overconfidence than when an actor's 

behaviour is consistent with the known base rates or simply the observer's 

behaviour (Dunning et al., 1990; Paese & Kinnaly, 199 1 ; ValIone et al., 1 990). 

Presumably because judgments are made against base rates, the accuracy of these 

judgments is usually significantly worse than judgments that are consistent with 

base rates. 

There is evidence that mental health professionals might be more 

susceptible to this dispositional bias than non-professionals (Dumont & Lecomte, 
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1987). Batson (1975) tested Jones and Nisbett's (197 1) fmding, that observers are 

more likely to make dispositional attributions about actors than the actors about 

themselves, using a clinical assessment task with trained and untrained helpers (or 

observers, in terms of Jones and Nisbett's framework). Participants listened to 

recorded interviews in which the clients (the actors in this context) complained of 

circumstantial problems they were facing. Participants were instructed to indicate 

the locus of the problem (that is, in the clieiit or in the environment) and make a 

treatrnent referral to an institution that would provide suitable help. In spite of 

clients' assertions to the contrary, trained helpers ovenvhelmingly perceived the 

client as the problem and subsequently made treatment referrals that were directed 

toward changing the client rather than the environment. 

Paese and Kinnaly (1 99 1) sought to determine (a) whether or not assigning 

social roles and providing opportunities to verbally interact served to increase 

people's tendency to rely on individuating (Le., dispositional) cues; and (b) how 

these factors impacted on judgment accuracy and confidence. They had 

participants in the experimental group assume the role of a "job interviewer", 

which, like the role of counsellor or psychologist, entails an implicit expectation 

to use individuating information to make professional judgments. Their task was 

to predict responses of "interviewees" (whom hdf  of the interviewers had the 

opportunity to interview) on a work-values inventory. Results revealed that both 
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role assigrnent and verbal interaction increased participants' tendency to rely on 

individuating cues and subsequently make interpersonal judgments contrary to 

base rates (which were inferred fiom interviewers' own responses to the 

inventory). Consistent with previous findings, this tendency led participants (in 

the role condition only) to make less accurate judgments about targets and display 

more overconfïdence in their judgments compared to controls. 

The Problem of Situational Constrltal 

Ross (1987) proposed that, of the many possible determinants of the 

overconfidence people often evidence, one of the most powerful arises from 

people's failure to understand the role of the construal process when predicting 

others' behaviour. In order to understand, predict, and control events in their 

social environment, people are required to discem the minute details of a situation 

and anticipate their impact on actors. Errors at any point in this perceptual process 

will give rise to erroneous predictions expressed with unwarranted confidence. 

Ross, Greene, and House's (1977) account of the false consensus effect illustrates 

this point. They suggested that observers in their study resolved situational 

ambiguity by filling in missing details using highly idiosyncratic strategies and 

then selecting a response they deemed appropriate based on their formulations. 

From the observen' perspective, anyone choosing a different course of action 
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would be doing so in spite of the situational demands (as constmed by the 

observer) and, thus, would be manifesthg his or her personality traits. 

Griffin et al. (1990) demonstrated that people do not make adequate 

inferential allowance for their uncertainty about relevant details of constnials of 

situations facing actors. Moreover, "to the extent that people naturally and 

habitually treat their situational construals as if they are error-free representations 

of reality, their predictions and assessments are bound to be overconfident" (p. 

1 138). Their data also supported the notion that people typically generate only one 

construal of an arnbiguous situation and then make inferences as if that construal 

were perfectly correct. The clinical parallel of this phenomenon has been tenned 

"single-cause etiologies", by which clinicians seek an explanation of a client's 

probiem(s), and finding one, go no further (Dumont, 1993). Dumont (1  993) 

argued that such truncated formulations of client difficulties militate against 

holistic conceptualizations of client problems and could have negative 

implications for the treatment rendered. 

Research Questions 

This study investigated the effect of four inferential biases on experienced 

clinicians' and clinical-trainees' confidence in their problem formulations. n ie  

four inferential biases targeted in this study included the following: Clinicians' 

tendencies (a) to attribute behaviour disproportionately to dispositional factors 



Psychodiagnostic Confidence 

and neglect cunent environmental factors, (b) to c o n h  initial hypotheses, (c) to 

tmcate  data searches, and (d) to narrowly construe client problem formulations. 

It was hypothesized that psychodiagnostic confidence would Vary according to 

participants' reliance on inferential heuristics (that resulted in biased judgments) 

to aggregate and interpret a client casefile. Furthemore, it was expected that 

clinical trainees would evidence higher degrees of aggregated confidence in their 

problem formulations than the experienced clinicians. 

These questions were investigated using archival data in the t o m  of 

clinician-generated "think-aloud" protocols (see Ericsson & Simon, 1993 for a 

description and critique of this technique). The conditions under which these data 

were gathered are delineated in detail beiow (see Chapter III). 

Hyporheses 

This study tested the hypothesis that levels of psychodiagnostic confidence 

will positively v q  with participants' manifest reliance on the following 

inferential biases: 

1. confirmationism, that is, a tendency to confirm their initial hypotheses; 

2. dispositionalism, that is, the tendency to explain the client's problem with 

dispositional, as opposed to contextual, inferences; 

3. data-search truncation, as evidenced by the range of informational 

categories used in formulating diagnostic inferences; 
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4. narrow problem-construai, as evidence by the number of initial diagnostic 

inferences posited. 

The second part of this study examined the relationship between clinical 

experience and psychodiagnostic confiidence using the think-aloud technique as 

opposed to the question-answering format, which was the data-gathering method 

used in al1 previous studies of judgment confidence. Although previous research 

had identified an indirect relationship between length of clinical experience and 

psychodiagnostic confidence, the novelty of the think-aloud method in this 

research domain precluded assuming that a similar group difference would 

materialize in this study . There fore, the second researc h hypothesis for this stud y 

was posed as an exploratory question in the following fom:  Would clinical- 

trainees differ significantly fiorn experienced clinicians in their aggregate 

confidence assessrnents in a clinical assessrnent task? 
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CHAPTER III: METHOD 

Design 

Using a quasi-experimental analogue design (Cooke & Campbell, 1979), 

this study examined the effects of four independent variables, narrow problem 

formulation, truncated data search, confirmationism, and dispositionalisrn, on one 

dependent variable, psychodiagnostic confidence. 

Par f icipants 

Thirty-six English-speaking psychological practitioners from the Montreal 

area were recruited for participation in this study. Half of the participants had 

trained or were training in clinical psychology and the other half had trained or 

were training in counselling psychology. Additionally, exactly half of each 

disciplinary group was experienced professionais with at least five years of full- 

time clinical experience; the other half was enrolled in either the doctoral prograrn 

(Ph.D.) in clinical psychology or the master's prograrn (M.Ed.) in counselling 

psychology at McGill University. Ali students who participated in this study had 

compieted at least one full year of study and one practicum course as prescnbed 

by their respective programs. 

Candidates for participation were selected randomly (using a table of 

random nurnbers) fiom lists provided by (a) the university departments in which 

they were enrolled for their graduate studies (in the case of students) and (b) the 
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professional orders in which they were inscnbed (in the case of professionals). 

Those candidates selected through this procedure were contacted by the 

experimenter by telephone and asked if they wished to participate in a study 

investigating how clinicians process information about clients. Al1 candidates 

were informed that they would be monetarily remunerateci for their participation 

upon completion of the tasks. Professionals were paid $60 and students were paid 

$15. 

St im z r l  us Materials 

A dormant casefile (see Appendix C) of a middle-aged man in an 

outpatient clinic of a local hospital. diagnosed in the mid- 1980s as suffenng from 

passive-aggressive personality disorder (30 1.84 in DSkf-III-R, but with elements 

of borderline personality disorder), was edited into 63 segments, each containing 

one to three sentences. The segmented casefile was presented in a serial fashion 

on 16 type-written pages to participants individually. The segments. of which 

there were four to a page, were widely separated on the page to rninimize the 

influence of the succeeding segment on the interpretation of each unit of matenal. 

The file was redacted according to the following standards: 

1. It contained approximately equal amounts of information about (a) 

historically remote events and conditions (i.e., dispositional Somat ion)  and (b) 

current events and conditions (i.e., contextual information) in the client's life. 
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2. The client data it contained were d r a m  fiom a broad range of 

informational categories permitting participants to assess the client's 

psychological status and hctioning in several different and important areas. 

Aronoff (l997), who aiso studied clinical judgment processes using the think- 

aloud methodology: classified each segment of a clinical casefile into one of 20 

informational categories. Using a slightly modified version of this "kind-of- 

inference", a post-hoc analysis revealed that the casefile used in this study 

included the following 15 different informational categories of client data (the 

total number of segments drawn from each category appears in parentheses): 

fmi ly  of origin (22), family of procreation (3), education (9, career and work 

(14), sport and leisure (3), social relationships (1 l), romantic and sexuai 

relationships (1 1), clinical presentation (2), presenting symptorns or illness (1 9), 

medical conditions (2), psychiairic conditions (l),  non-symptomatic affect (5). 

living environment (2), demographic data (1). culture and ethnicity (2). 

Procedure 

The experimenter met participants individually in their own offices or in 

university facilities provided for clinical interviews. On each occasion, the 

expenmenter first read the instructions aloud and then presented the participant 

with three practice tasks (see Appendix A for detailed instructions). The last 

practice task was a short casefile consisting of five segments of client data, which 
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participants were asked to read and interpret aloud. While assessing the practice 

case, participants were fkequently and explicitly encouraged to verbalize their 

thoughts as they occurred. They were then presented with the expenmental 

casefile, which they were asked to read aloud and interpret segment by segment. 

The assessrnent task concluded with three questions that requested participants to 

summarize their understanding of the client's problems and their causes and to 

indicate the information in the casefile on which they based these judgments. 

Finally, participants cornpleted a questionnaire in writing that sought information 

about their educational and professional expenences and posed several questions 

related to the casefile. Each experimental session was audio-taped for later 

transcription. 

Coding the Independent Variables 

The verbal protocols collected through the think-aloud methodology were 

previously segmented and coded on a11 but one of the coding dimensions (Le., 

psychodiagnostic confidence) used in the present study (see Coding Dimensions 

below). The segmentation and coding of verbal protocols were completed by two 

graduate students from the Department of Educational and Counselling 

Psychology (the author of this study being one of them) over a period of about 8 

months between 1 99 1 and 1992. This work was completed within the context of 

another study of inferential processes in clinical judgment. 
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Segmenting the protocols involved dividing the verbal output of 

participants, which had been transcnbed fiom the audio-tapes, into units that 

contained a single idea or thought. The length of segments varied from one word 

to a phrase or complete sentence containing nurnerous words. The following are 

two consecutive segments (separated by "!") articulated by a participant that 

illustrate the degree of variation typically seen in the think-aloud protocols: " Well 

it's an important symptom that could indicate a variety of things, ranging al1 the 

way from an organic diffîculty / to social phobia." 

Both raters coded al1 of the 36 protocols individually. After completing the 

coding of each of the 36 protocols. the two raters met to compare their work and 

to discuss and resolve any discrepant codes. This was done in the interests of 

having interrater agreement at 100% so that a single segment had only one code. 

This double-coding technique was used in order to circumvent occasional 

oversights on the part of one or the other rater in this demanding task that required 

fine-grained analyses and judgments. The large majority of these discrepancies 

were resolved quickly and easily to the satisfaction of both raters. On the rare 

occasions that the raters were unable to reach agreement on a segment code even 

after extensive discussion, the raters consulted the director of the research project 

for a tie-breaking vote. 



Psychodiagnostic Confidence 

Coding Dimensions 

Every segment in the verbal protocols was coded on four different 

dimensions. Three of the dimensions consisted of two coding categories, and one 

dimension consisted of three categories. The coding dimensions along with the 

categories with ivhich each is comprised are defined as follows: 

lnferential dimension: An inference is defined as a statement that not only 

transforms the text of the case history but goes beyond what is explicitly 

contained in that text or is necessarily implied by it. This coding category 

includes, but is not limited to, judgments, hypotheses, diagnoses, hunches, 

guesses that relate directly to the experirnental casefile. A non-inference is a 

segment that simply repeats or paraphrases what is stated in the casefile. Al1 

statements made by participants were classified as being either an inference or a 

non-inference. Al1 statements coded as non-inferences were subjected to no 

further analysis. 

Problem formulations: The first category on this dimension, diagnostic, 

includes al1 inferences that indicate the presence of clinically relevant problems or 

disorders, either psychological or organic in nature (e.g., "This guy is looking 

more and more depressed."). These judgments refer to client behaviours that are 

(a) inappropriate or excessive under given circumstances or (b) of such intensity 

that they significantly interfered with some aspect of the client's functioning. The 
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second category on the problem-formulation dimension includes al1 etiologic 

inferences, which are inferences that make reference to factors, either temporally 

recent or remote, that are causally related to the client's problems (e.g., "The client 

endured punishing abuse at the hands of his father while growing up."). Only 

diagnostic inferences received further consideration in this study; etiologic 

inferences were given no funher attention. 

Attribzrrions: The first category on this dimension includes al1 

dispositional inferences, which are attributions that explain behaviour pnmarily 

by reference to iong-standing intrapsychic dynamics or personality traits (e.g.. "It 

appears that this man has lived with social anxiety al1 of his life."). By making 

dispositional attributions, clinicians situatr problems within the client and view 

them as being rooted primarily, but not exclusively, in historically remote events. 

On the other hand, contextical inferences are attributions that explain behaviour by 

reference to contemporary conditions or events, in other words. the context in 

which the client presently lives (e.g., "He is very distressed following the deaths 

of al1 these people that were close to hirn."). As such, client problems are viewed 

as being precipitated by extemal conditions. Al1 inferences were assigned to one 

of the two categories on the attribution dimension. 

Hypothesis testing: The first of three coding categories on this dimension, 

called initial, includes clinical inferences stated by participants for the first time. 
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Inferences in the second category, called confirmatory, include (a) d l  repetitions 

of initial inferences and (b) ail inferences that are directly linked to any initial 

inference and serve to lend support to the latter. The third category, referred to as 

disconjrmatory, includes (a) inferences that explicitly disconfïrm an initial 

inference and (b) al1 repetitions of disconfirmatory inferences. 

As mentioned above, not al1 segments in the think-aloud protocols were 

included in this investigation. The basic data set for this study consisted only of 

inferences that were classified as diagnostic; al1 other segments in the verbal 

protocols were ignored. The majority of protocol segments that were excluded 

were non-inferences, the largest proportion of which were requests from 

participants for specific information about the client described in the casefile (e.g., 

"I'd like to know whether or not he ever lost consciousness as a result of beatings 

from his father."). The remainder of inferences excluded from this investigation 

were al1 etiological inferences about the client's problems. This was done in order 

to eliminate "noise" in the data and facilitate clearer interpretations of the results. 

It seems safe to assume that there is greater agreement arnong mental health 

professionals on the kinds of psychological syndromes and disorders that exist 

than on the causes of such dysfunctions. Moreover, etiology more than diagnosis 

appears to Vary as a function of theoretical orientation. The preeminence of the 

Diagnostic a d  Statistical Manual of Mental Disorders (DSM-IV; American 
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Psychiatrie Association, 1994) among nosological systems, at least in North 

America, is likely most responsible for this phenomenon. The DSM-IV is a 

descriptive system that explicitly attempts to stay neutral with respect to the 

causes of mental disorders (p. xviii). In doing so, it cuts across the boundaries of 

theoretical orientation in order to appeal to the widest possible range of users. On 

this basis, the author decided not to include etiological inferences in the present 

study, as it would risk introducing theoretical orientation as a confounding 

variable that would hinder clear interpretations of the data. 

Reliability of the Coding Scheme 

The two individuais who undertook the coding of verbal protocols 

received extensive training pior to commencing the coding task. Bnefly, in the 

first part of the training, the coders were oriented to the coding criteria through 

reading materials and group discussions under the tutelage of the investigators 

directing the research project. Throughout the training, the coders completed 

nurnerous coding exercises on selections of transcribed sessions from the verbal 

protocols. Their work was reviewed and discussed in detail by the coders 

themselves and the investigators during the regular weekly meetings of the 

research team. The actual coding of protocols did not occur until the coden 

demonstrated their readiness for the task as evidenced by acceptable levels of 

intenater agreement. Unfomuiately, data bearing on the interrater agreement for 
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this coding task are not available to the author and, therefore, cannot be reported 

here. However, two closely related investigations into clinicians' inferential 

processing of casefile material using the think-aloud methodology classified data 

on the same dimensions that were used in the present study (Aronoff, 1997; 

Goodin Waxman. 199 1). The levels of interrater agreement for the coding done in 

these investigations provide suppon for the reliability of the coding scheme used 

in the present study. 

In both of these investigations. interrater agreement was assessed on an 

item-by-item basis; that is, the codes for al1 dimensions for a single segment were 

exarnined simultaneously, and disagreement on any one dimension yielded a 

negative result for that particular item. Goodin Waxman (1991) had pairs of 

trained coders, following a period of extensive training, classify al1 inferences 

contained in a set of clinician-generated think-aloud protocols on several 

dimensions, including the attribution and hypothesis-testing dimensions used in 

the present study. She reported that on average 95% of al1 inferences in the think- 

aloud protocols were identically classified within rating pairs. In another study 

using the s m e  two dimensions @lus a third dimension not relevant to the present 

study), a sirnilarly high degree of consistency was found in the classification of 

inferences in clinician-generated think-aloud protocols (Aronoff, 1997). In this 

study, a pair of coders, following a period of training, identically classified 87.5% 
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of protocol segments on the three dimensions. In both studies, a strong practice 

effect was evident in the coding task. Initial measures of interrater agreement fell 

around 60%, and these numbers rose steadily through the training phase to a 

satisfactory level before the actuai coding comrnenced. 

Codhg the Dependent Variable 

For the purposes of the present study, the same 36 verbal protocols were 

re-coded by two different graduate students from the Department of Educational 

and Counselling Psychology on the psychodiagnostic-confidence dimension. 

Unlike the previous coding for the independent variables, protocols were not 

doubie-coded on the confidence dimension. Instead, ratings fiom a single rater 

were the unit of study in this investigation. This decision was made as success in 

this task depended more on raters following the explicit criteria developed by the 

investigator than on their ability to make discriminating judgments about protocol 

segments. In the earlier coding of the independent variables, the double-coding 

technique served to compensate for the fallibility of the coders' judgment. 

Because of the relative simplicity of rating confidence in the verbal protocols, this 

technique was deemed unnecessary and, therefore, dropped because of its 

considerable cost, both in terms of time and money. It was subsequently observed 

by the author that considerably less t h e  was required to train the raters for this 

task (i.e., to reach acceptable levels of interrater agreement) compared to the t h e  
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required to train the assistants who coded the independent variables. This finding 

was taken as support for the decision not to double-code protocols on the 

confidence dimension. 

Training of raters. Training of raters took place over two months in 1996. 

During this time. the raters met with the author on a total of six occasions. Half- 

way through the training process, one of the two raters withdrew from the task 

and was subsequently replaced by another graduate student fiom the same 

department. Both the author and the rater who remained participated in the 

training of the replacement rater. 

Throughout the training phase, the author and the research assistants met 

regularly to discuss al1 matters relevant to the task. Selections of segments from 

verbal protocols were presented to the assistants, whose ratings were solicited and 

discussed. At the end of each meeting, the raters were assigned homework (rating 

a selection of protocol segments) that they were instructed to complete 

individually and bring with them to the next meeting. Succeeding meetings began 

by reviewing homework and identifying and resolving problems that the raters 

encountered during the task. 

The rating procedure. The rating task involved reading al1 segments 

containing diagnostic inferences in each of the think-aloud protocols (which had 

been identified by the author with a highlighter) and determining the level of 
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confidence expressed in these inferences. To do this, the raters were instructed (a) 

to select the word or words in a segment that expressed a participant's confidence 

and then (b) to assign the verbal confidence expression a numerical rating 

between .5 0 (complete uncertainty) and .99 (complete certainty) inclusive. In 

some instances, a single inference was qualified by more than one verbal 

confidence expression. In such cases, a11 confidence expressions were rated, and a 

single rating for the segment was derived by averaging the ratings for the various 

expressions in the segment. 

To assign a numerical confidence rating to a protocol segment, the rater 

simply selected the numerical equivalent for the particular verbal confidence 

expression(s) identified in the protocol segment from an extensive list of 

numerical equivalents for such expressions that had been provided to the raters 

(see Appendix G for the complete list of numerical equivalents). This iist was 

generated from published studies that have mapped verbal probabilistic 

expressions (numbering several hundred in total) over the [O, 11 probability 

interval (e.g., Budescu & Wallsten, 1985; Lichtenstein & Newman, 1967; Reagan, 

Mosteller, & Youtz, 1989; etc.). Many of the expressions in the list were 

researched in more than one study. In instances where multiple numerical 

equivalents existed for a single expression, the mean probability for that particular 

expression was derived by averaging the numerical equivalents reported in the 
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various studies weighted by their respective sarnple sizes. (See Appendix D for a 

more detailed review of the research literature on linguistic expressions of 

probability.) 

The foregoing procedure applied only to clinical inferences that were 

explicitly quaiified by verbal confidence expressions. However. inferences 

expressed with complete uncertainty (e.g., "Is this man depressed?", "I don? know 

whether this is an organic problem.", "He may or may not be a social phobic.") or. 

conversely, with complete certainty (e.g., "This man is depressed.", "Here's his 

paranoia surfacing again.") are unqualified by confidence expressions. 

Consequently, these segments were respectively rated (a) with the lowest rating 

on the scale (S0) when they expressed complete uncertainty or (b) with the 

highest rating on the scaie (.99) when they expressed cornplete certainty. 

Validation of the Rating Procedure 

As this was, to the author's knowledge, the first atternpt to develop and use 

such a procedure to rate linguistic confidence expressions in think-aloud 

protocols, it was necessary to investigate the validity of the procedure. An 

important question bearing directly on its validity is whether or not there is 

adequate consistency, both within and between individuals, in the way that verbal 

probabilistic expressions are interpreted and used. This was investigated in a 

validation study that is described below (see A validarion study). 
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Several features of the sample of clinicians who participated in this study 

likely served to enhance the degree of consistency with which they used 

confidence expressions in their clinical assessments. Since the decision-making 

context influences the consistency with which verbal probability expressions are 

interpreted, several contextual variables in this study were held constant in the 

present study (cf. Brun & Teigen, 1988; Men et al., 199 1 ; Wailsten, 1990; 

Zimrner, 1984). In the first place, the people who participated were either 

professional psychologists or training to be so. It was expected that using a more 

homogeneous sarnple (in this case, clinicians who shared relatively similar 

educational and work histones) would promote consistency in the rnan.net in 

which they used verbal confidence expressions in the assessrnent task (Nakao and 

Axelrod, 1983). Secondly, participants in this study were asked to clinically 

interpret the sarne clinical database, a single casefile that was presented to al1 

participants. 

A validation study. To M e r  ver@ the validity of the rating procedure, 

three empiricai issues were addressed in a study of how verbal probabilities are 

interpreted by a sarnple of psychologist-trainees. As research mapping probability 

words over the [O, 11 probability interval had not yet been conducted within the 

field of professional psychology, the generalizability to this field of findings from 

earlier studies was not yet established. The first objective of this validation study 
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was to determine whether or not earlier fmdings could be generalized to this field 

and used in the development of the procedure for rating psychodiagnostic 

confidence. This was accomplished by comparing group (Le., mean) ratings from 

this study to comparable data reported in the literature on verbal probabilities. 

One assumption underpinning the rating procedure is that there is adequate 

consistency in the intended meanings of psychologists' linguistic probabilities. 

Although, as indicated above, this assumption has some empirical support, it had 

yet to be verified within the field of professional psychology. Thus. the second 

objective of the validation study was to test this assumption by rxarnining the 

degrees of consistency. both within and betwcen individuais, with which verbal 

probabilities are interpreted. 

Third, a perusal of the 36 verbal protocols gleaned from the think-aloud 

assessment task revealed that several probabilistic expressions had not been 

researched in eariier mapping studies. The third objective of this study was to 

derive numerical equivalents for these as yet unstudied expressions. 

In brief, this validation study (see Appendix E for a detailed description of 

the methodology) employed a sample of advanced graduate students in 

counselling and clinical psychology. They were presented 15 verbal expressions, 

each embedded in a different diagnostic statement, and they were asked to 

indicate (on a 9-point scale) what numerical probability corresponded to each 
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expression. This procedure was repeated with the same expressions embedded in 

different statements. In the fd part of the questionnaire, the participants were 

asked to rank the expressions fiom lowest to highest probability. The 9-point scale 

was used instead of the more common 1-99 percentage scale because it is more 

compatible with the actual capacity of working memory, which imposes 

considerable limitations on the number of information bits people can work with 

at any time (cf. "The rnagic nurnber seven, plus or minus two", Miller, 1956). 

Furthermore, research has s h o w  that using such simpler, coarser scales has a 

negligible impact on the precision and reliability of the resulting ratings (Brun & 

Teigen, 1988). 

~tleas tires 

For the purposes of this study, the five variables (four independent 

variables and one dependent variable) were operationalized in the following ways: 

1. Narrow problem formulafion: Each participant's score on this variable was 

operationalized as the total number of different initial diagnostic inferences 

contained in the think-aloud protocol. 

3 -. Truncuted data search: This variable was operationalized as the total 

number of different categories of client information used by each participant in 

generating al1 of the initial diagnostic inferences contained in the verbal protocol. 
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3. Confirmationism: In order to measure each subject's tendency to confimi 

previously stated judgments while controlling for the total of inferences posited, a 

ratio of the total number of conf ia to ry  inferences to the total number of 

diagnostic inferences overall was calculated for each subject and constituted the 

score on this variable. 

4. Dispositionulism. The total number of dispositional diagnostic inferences 

posited in the course of the think-aloud assessrnent task was obtained for each 

participant. A ratio of the total number of dispositional inferences to total number 

of diagnostic inferences was calculated for each subject and constituted the score 

on this variable, 

5. Diagnostic confidence. The mean of al1 confidence ratings made within 

each protocol was calculated, and this value represented each participant's 

diagnostic confidence score. 

Data Analyses 

Reliability und validiiy of the ratingprocedure. In order to measure the 

reliability of the rating procedure, the percentage of identically categorized 

responses between the two raters was determined at four points during the entire 

task: Two assessments of interrater reliability were made during training (early 

and late) and two during the actual rating of protocols (early and late). One 

problem with using percentage of identicaliy categorized responses as an index of 
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interrater agreement is that it does not take into account the effect of chance on 

ratings. While statistical techniques have been derived to correct for this 

limitation (e.g., Cohen's kappa; Cohen, 1960), the nature of the rating procedure 

in this study renders such techniques inappropnate choices. Using an index of 

interrater agreement, such as Cohen's k, assumes that raters are presented with a 

discrete number of coding categones. This nurnber is then used in determinhg the 

percentage of agreement expected by chance alone, which is included in the 

calculation of the coefficient. However, in the present study, the actual number of 

coding categories available to the raters is, for al1 intents and purposes, 

indeteminate. This is because the number of possible categories depends on. 

arnong other things, the size of participants' vocabulary of verbal confidence 

expression and the number of words in a particula. protocol segment, both of 

which vary across participants and segments. 

In order to assess the validity of the rating procedure, various descriptive 

statistics were compiled in order to show the levels of consistency in the 

numerical interpretations of verbal probability expressions. Indices of within- 

participant consistency were generated for each expression by correlating 

participants' in-context ratings at time 1 with their ratings of the same expression 

(presented in a different psychodiagnostic statement) at time 2. A Pearson 

correlation between these two vectors (i.e., ratings at time 1 and ratings at time 2) 
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was calculated for each expression. Indices of between-subject consistency were 

derived by correlating 15 rankings provided by each participant in the ranking 

task with each set of 15 ranks provided by each of the other 22 participants. A 

second matrix of intersubject correlations was generated by correlating each 

participant's set of 15 mean ratings (the mean ratings were derived by averaging 

the time 1 and time 2 ratings for each expression) with each of the other 22 mean- 

rating sets. This resulted in two matrices, each containing 253 intersubject 

correlations. 

Finally, to test consistency with which probabiiistic expressions are 

interpreted across different groups of experirnental participants, the grand-mean 

rating (collapsed across rating times [l and 21 and participants) for each of the 

expressions was calculated. These data were compared to mean ratings of 

probabilistic expressions documented in the literature that were researched in the 

present study. In total, seven previously researched expressions common to this 

study (Le., consistent with, could, maybe, perhaps, possible, unlikely, usually, 

very probable) were examined for interpretative consistency. 

Tesring the experimenta! hypotheses. Hypoîhesis 1 (see Hypotheses above) 

was tested using multiple regression analysis. In general, multiple regression 

assesses the separate and combined effects of the independent variables on the 

dependent variable. In the present study, four independent variables, breadth of 
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problem formulation, scope of data search, dispositionalism, and confirmationisrn, 

were regressed onto one dependent variable, psychodiagnostic coni?dence, in 

order to determine the best-fïtting linear mode1 that accounted for the relationship 

between the independent and dependent variables. The beta-weights generated in 

this analysis were then tested in order to determine (a) whether or not a significant 

proportion of variance in the dependent variable was explained by the 

independent variables and (b) to what extent each independent variable 

contributed to the effect resulting from the multiple regression. 

Hypothesis 2 was tested using ANOVA. In this procedure, the experience 

factor, with two levels (novice and expert), was entered as the independent 

variable and psychodiagnostic confidence as the dependent variable. The observed 

variance in the psychodiagnostic confidence scores attributable to the experience 

factor was then tested for statistical significance. 
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CHAPTER IV: RESULTS 

This chapter reviews pertinent findings for the present study and is divided 

into three main sections. The first section provides some general comments and 

observations about how the two studies comprising the present research project 

unfolded. In particular, comments on the validation study bear on the 

questionnaires retumed by participants and cornments on the experirnental study 

address the quality of interviews with participants in the think-aloud task. In the 

second section, results bearing on the first objective of this research project, to 

develop a procedure to rate psychodiagnostic confidence in think-aloud protocols. 

arC reviewed. Specifically, the reliability and validity of this rating procedure will 

be discussed and pertinent statistical data presented. Finally, the third section, 

using statistical and tabular data, addresses the findings of the experimental study, 

namely the relationship between the four inferential heuristics clinicians used in 

aggregating and interpreting a client database, on the one hand, and the 

confidence expressed in their diagnostic inferences, on the other. 

General Observations 

me validation study. Two batches of 30 questionnaires (i.e., 60 in total) 

were distnbuted to candidates through their University mailboxes. From these 60, 

36 questionnaires were retumed completed. Thirteen of these were ultimately 

rejected because they were improperly completed. A p e n d  of the 13 rejected 
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questionnaires suggested that the same problem afflicted al1 of them. Specifically, 

the participants who completed these questionnaires appeared to interpret the 

- verbal probability expressions as confidence expressions. The evidence of this 

apparent confusion was that similar ratings were given to two probabilistic 

expressions, "certainly" and "very improbable", that, in fact, lie at opposite ends 

of the probability interval. Interpreted as confidence expression, however, these 

two expressions would be situated at the same end of the confidence interval, as 

they reflect approximately the sarne level of confidence. As noted previously, the 

full probability interval ranges fiom O to 1, whereas the full confidence interval 

ranges only from 0.5 to 1. 

Based on these obsentations, the foliowing criterion was used to eliminate 

questionnaires with improper responses: If a participant in the third part of the 

questionnaire ranked the expression "very improbable" in the upper half of the 

probability interval (Le., as corresponding to a probability higher than OS), then 

the questionnaire was rejected. Such a rating was considered as evidence of 

confusion between the concepts of probability and confidence. It should be noted 

that this was a conservative means of eliminating faulty questionnaires: A few 

questionnaires evidenced this confusion in one or other of the two in-context 

rating tasks, but not on the ranking task. Questionnaires falling into this category 

were retained. 
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Because this error came to the author's attention after receiving some 

completed questionnaires following the initial distribution and before the second 

distribution, slight modifications in the instructions to participants were made in 

the second batch of 30 questionnaires. These included (a) changing the word 

"confidence", which appeared once in the first paragraph of the instructions. to 

"probability" and (b) adding a second example of a diagnostic statement 

containing a verbal probabilistic expression (see Appendix H). These changes 

reduced, but did not eliminate, the apparent confusion between confidence and 

probability, since a smaller proportion of questionnaires was rejected in the 

second batch. 

The experimental stirdy. Without exception, the 36 participants in the 

experimental study were cooperative with the experimenters throughout the 

experimental task, completing it from begiming to end as instructed. Overall, 

nearly al1 participants completed al1 think-aloud tasks, both practice and 

experimental, without any difficulty and without prompting from the 

experimenters. When problems "thinking aloud did emerge during the various 

practice tasks, they were identified promptly and corrected with feedback. 

Practice tasks were repeated when, in the experimenter's judgment, it seemed 

necessary. Most participants finished reading and interpreting the experimental 

casefile in 45-60 minutes. There were only a few exceptions to this pattern. 
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Among them were the shortest i n t e ~ e w ,  which lasted about 25 minutes, and the 

longest interview, which lasted about 90 minutes. 

During the experimental task, participants were discouraged fiom lapsing 

into extended silences. In the rare instances that this occurred, the experimenter 

prompted the participant by asking, " What are you thinking about?" or something 

similar. Participants were similarly discouraged fiom not responding verbally to 

the casefile material that they were reading aloud. Participants who did not 

respond to two consecutive segments in the casefile were prompted with a 

question such as, "Do you have any thoughts about what you are reading?" Such 

prompts were required infrequently, and never more than once or twice with an 

individual participant. Occasionally, a participant would pose a question directly 

related to the casefile. In al1 such instances, the experimenters responded by 

stating that they could not answer such questions. Only questions of a procedural 

nature received direct replies. 

A Procedure to Rate Psychodiagnostic Confidence 

Interrater reliabifity. Table 1 shows the percent agreement between the 

two raters on item-by-item ratings over time for ratings of psychodiagnostic 

confidence in the think-aloud protocols. At each time interrater reliability was 

assessed, a different think aloud protocol was rated. Overall, these data show that 

raters were quite consistent in their ratings throughout the rating task. 
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Furthemore, these levels of interrater reliability are consistent with the levels of 

reliability attained in coding the independent variables (Aronoff, 1997; Goodin 

Waxman, 199 1). As in these previous studies, raters became more consistent in 

their ratings with practice. 

Table 1: Interrater Reliability over Time 

Time Assessed 

During training (early) 

End of training 

During rating task (early) 

During rating task (late) 

Agreement 

Validity of the rating procedwe. Fundamental to the efficacy of this rating 

procedure is its validity: Does this procedure measure what it purports to 

measure? A validation study examined two important questions that speak to the 

validity of this rating technique (see Appendix E for a detailed description of the 

methodology). The task presented to participants in this study was constructed 

such that each participant (N=23) gave two ratings of each of the 15 probabilistic 



Psychodiagnostic Confidence 

expression, thus allowing various indices of interpretative consistency to be 

calculated. In the fust section of the questionnaire, each of 15 expressions that 

participants were instnicted to rate was presented in a psychodiagnostic statement. 

The same expressions were presented in different psychodiagnostic statements in 

the second section, and participants were instnicted to rate them in the same 

manner as those presented in the first section. For example, the expression 

"perhaps" was presented in the following two statrments: "Perhaps she is denying 

the true impact that this event had on her" and "Perhaps her mother's death evoked 

feelings of guilt in her." 

To determine the degrees of consistenc y within-subjects for each of the 1 5 

different confidence expressions, numencal ratings of identical confidence 

expressions given at times 1 and 2 were compared. Pearson correlations were 

calculated for al1 15 expressions and are reported in Table 2. Correlations ranged 

from a low of 0.033 ("possible") to a high of 0.896 ("consistent with"), and the 

mean of the within-subject correlations for al1 15 expressions is 0.606. Within- 

subject consistency was also exarnined by comparing the rank order of the 

numerical ratings to the ranks assigned to confidence expression in the third task 

using a Spearman correlation. The mean of the two numerical ratings given in the 

first and second rating task constituted the score in the rating vector. This analysis 
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yielded more modest correlations. The mean of these correlations is 0.284 and the 

range extends fiom -0.264 to 0.599. Table 2 lists these correlations by expression. 

To determine the degree of between-subject consistency in numerical 

interpretations of the 15 linguistic probabilities, correlations between the mean of 

the ratings given at times 1 and 2 in the in-context rating task and the ranks were 

calculated for each subject pair. Inter-subject correlations for these two data sets 

are reported in Tables 3 and 4 respectively. The average of the 253 

between-subject correlations for the ratings given in-context is 0.705 and for the 

ranking task is 0.773. These data provide evidence that there is reasonable, but not 

perfect, consistency both within and among participants in their interpretations of 

verbal probability expressions. These findings are consistent with previous 

findings bearing on the consistency of the interpretations of such expressions 

(Budescu & Wallsten, 1985). 
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Table 2: Within-subject Correlations by Expression 

Expression 

very improbable 

unlikely 

can't rule out 

could be 

perhaps 

possible 

rnaybe 

seems 

1 think 

tend to believe 

consistent with 

usually 

very probable 

certainly 

Rating I * Rating 2 Mean Rating * Rank 

0.623 0.490 

0.690 O A90 

0.719 0.599 

0.697 -0.264 

0.279 -0.004 

0.392 0.193 

0.033 0.298 

0.702 0.295 

0.8 19 0.46 1 

0.855 0.558 

0.282 -0.069 

0,896 0.347 

0.728 0.188 

0.778 0.283 

0.59 1 0.398 



I1sycliodiagnostic Cori fidccicc: 78 
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In order to assess the degree of between-group consistency in the 

interpretation of verbal probabilities, descriptive statistics for expressions fiom 

this study were compared to those reported in other studies that investigated a 

number of identical expressions. Table 5 lists these expressions, along with their 

means. A pcrusal of this table shows that for most expressions there is 

considerable consistency in the manner that different groups of subjects interpret 

probability expressions. Two noteworthy exceptions to this are the expressions 

"unlikely" and "possible" for which there are, respectively, a 23 and 20 

percentage-point spread between the highest and lowest sample means. Based on 

these data, it was concluded that enough consistency exists arnong the various 

sample means of numerical equivalents for verbal probability expressions to 

support their use in developing the rating procedure in the present study. 
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C O U I ~  l i I 

EXPRESSION 

consistent with 

maybe I I I 

B & W, 85 

(N=32) 

L & N, 67 

(N=l88) 

perhaps 

possible 

very probable I 87 I I 

' 13 & N, 80 

(N=16) 

66 

unlikely 

usual l y 

Legend 

37 

L & N: Lichtenstein and Newman (1 967); sample of male employees of System Development Corporation 
B & N: Bryant and Norman (1 980); sample of physicians 

18 

77 

B & W: Budescu and Wallsten (1  985); sample of faculty and graduate students in university psychology department 
K, B, M, & Y: Kong, Barnett, Mosteller, and Youtz (1986); sample of physicians, medical students 
H, 77: Hartsough (1 977); sarnple of introductory psychology students 
B & T, 88: Brun and Teigen (1988); sample of advanced psychology students 
S, L, T, S, B. &T, 91 : Sutherlalnd, Lockwood, Tritchler, Sem, Brooks. and Till (1991); sample of cancer patients 
S, 98: Smith (1 998; this study); sample of advanced graduate students in counselliny and clinical psychology 

43 

20 1 20 

78 

38 
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The Conrribution of Four Biases ro Psychodiagnostic Confidence 

In the experimental study, four independent variables, breadth of problem 

formulation, scope of data search, dispositionalism, and confirmationism, were 

regressed ont0 one dependent variable, psychodiagnostic confidence, using the 

Multiple Regression program of SYST.4T for Windows. Version 5 (1 992). Multiple 

regression allows one to examine the separate and collective contributions of the 

independent variables to the variation in scores on the dependent variahle. In 

general, the purpose of this analysis is to select a line that passes through a set of 

data points such that the average square error (Le., the distance between the 

observed scores and the regression line) is minimized. In the present study, it was 

hypothesized that a statistically significant proportion of the observed variance in 

participants' scores on the dependent variable, psychodiagnostic confidence, 

would be explained by the four independent variables, that is, the inferential 

heuristics used by participants in interpreting the client casefile. 

This multiple regression analysis yielded the following best-fitting linear 

mode1 to explain the relationship between the four independent variables and the 

dependent variable: 

Y = -0.00 1X 1 + -0.002Xt + 0.081X3 + 0.237% + 0.58, 

where Xi-Xq are, respectively, the independent variables, breadth of problem 

formulation, scope of data search, confirmationism, and dispositionalism. 
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The multiple R derived in the present analysis was 0.48 1. The multiple R 

statistic represents the correlation between the predicted scores for the dependent 

variable generated fiom the regression equation and the obtained scores on the 

dependent variable. The square of this statistic, the squared multiple R, represents 

the proportion of variance in the dependent variable explained by the independent 

variables and in this case equals 0.232. ANOVA was used to test whether or not 

the variance in the dependent variable explained by the independent (i.e., the 

squared multiple R) was statistically significant. As is shown in Table 6, this 

analysis yielded an effect (F [4,3 1]= 2.337, p=0.077) whose corresponding alpha 

level falls just short of the conventionally accepted alpha cutoff of p=O.O5. 

Examining the size of the coefficients permits one to infer the relative 

contribution of each variable to the variance in the dependent variable. The 

coefficients for the four independent variables are listed in Table 7. The weight of 

the dispositionalism variable relative to the weights of the other three independent 

Table 6: Analysis of Variance: Regression 

Source 

Regression 

Residual 

d f Mean-square F P 

4 0.008 2.337 0.077 

3 1 0.003 
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variables suggests that the former accounts for considerably more variance in 

psychodiagnostic confidence scores than the other three independent variables. 

Table 7 also shows the results of f-tests that were conducted on the regression 

coefficients. Three of the variables, breadth of problem formulation, scope of data 

search, and confirmationism failed to reach statistical significance. whereas the 

variable dispositionalism did reach statistical significance (t=2.975, p=0.006). 

Table 7: Regression Output for lndependent Variables 

Variable 

Truncated data search 

Coefficient 1 P 

Narrow problem formulation 

Confirrnationism 

-0.00 1 -0.5 18 0.608 

Dispositionalism 

Stepwise regression was used in order to determine exactly how much 

variance each of the independent variables explained in the dependent variable. In 

the SYSTAT for Windows (1 992) stepwise (forward) regression program, the 

variables are entered into the regression equation individually beginning with the 

variable that accounts for the largest portion of variance in the dependent variable. 

The sequence continues by entering variables one-by-one into the equation that 
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account for the largest increase in the squared multiple R, but only if this value 

equals or is less than a criterion alpha level, which in this case was 0.15. ïhe  

sequence ends when there are no independent variables that add significantly to 

the explained variance (i.e., no variables have corresponding alpha values of 0.15 

or less). 

In the present analysis, the variable dispositionalism was entered at step 1. 

Its corresponding multiple R was 0.45 1 and squared multiple R was 0.203. An F- 

test performed on the latter value reached statistical significance (F=8.684, 

p=0.006). The stepwise sequence ended at this point, as no other independent 

variables met the entry criterion. Cornparhg the results of this analysis to the 

previous multiple regression and, in particular, the squared multiple Rs revealed 

that of the 23% of variance in the dependent variable explained by the four 

independent variables, 20 % is explained by dispositionalism alone. The 

rernaining three heuristics account for only 3% of the variance in confidence 

scores. 

Psychodiagnostic Confidence and Experience 

The analysis of variance program of SYSTAT for Whdows (1 992) was 

used in order to examine the effect of level of clinical expenence on the degrees 

of confidence participants expressed in their psychodiagnostic formulations in the 

think-aloud assessrnent task. The single factor included in this analysis consisted 

of two levels, experienced and novice. Experienced clinicians had a minimum of 
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five years of full-time clinical experience and the novices were advanced graduate 

students in clinical and counselling psychology. As in the previous analysis, the 

mean of al1 confidence ratings made within each protocol constituted the score on 

the dependent variable. It had been hypothesized that experienced clinicians 

would have lower overall confidence than the clinical trainees. Table 8 lists the 

means for the two groups comprising the experience factor. 

Table 8: Group Means for Confidence Scores 

The results of the analysis of variance, s h o w  in Table 9, reveal no 

statisticall y signi ficant difference between the two groups in their mean 

confidence ratings (F [l, 34]=0.06 1, p=0.806), therefore, the nul1 hypothesis 

cannot be rejected. 

Group 

Clinical trainees (N= 1 8) 

Experienced clinicians (N= 1 8) 

Mean 

0.749 

0.754 
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Table 9: ANOVA: The Effect of Clinical Experience on Confidence Scores 

Factor 

Experience 

Error 

d f Mean-square F P 

1 <0.0005 0.06 1 0.806 

34 0.004 
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CHAPTER V: DISCUSSION 

The present study represents a distinct segment of a growing body of 

research that is atternpting to explain the cognitive processes by which mental 

heaith professionals gather information in clinical interviews and use this 

information to generate hypotheses about their clients. Numerous studies in 

various disciplines, including social cognition, human decision making, medicine, 

and clinical and counselling psychology, have demonstrated that the processes 

underlying human judgment are often flawed and lead to biased, even erroneous. 

inferences in many instances. This dissertation focuses on one aspect of clinical 

judgment in professional psychology, namely the confidence with which 

clinicians express their diagnostic judgments. In particular, the following 

questions were addressed in a study of clinical judgrnent in the context of a 

psychological assessment task: 

1. Does reliance on cognitive shortcuts (which implicate inferential 

heuristics and often eventuate in biased judgments) for aggregating and 

interpreting a clinical database lead mental health practitioners to express high 

degrees of confidence in their inferences? 

2. Are there differences between experienced and novice clinicians with 

respect to the overall confidence with which they state their problem 

formulations? 
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The data for this study were drawn fiom 36 think-aloud protocols 

collected in the context of an earlier study of iderential processes in clinical 

assessment. ï h e  experimental procedure involved presenting a sample of 

clinicians, both experienced and novice, with a client casefile that they were 

instructed to read and clinically interpret aloud. The four inferential biases served 

as the independent variables for the investigation bearing on the first research 

question above. These variables were operationalized using criteria developed in a 

number of earlier investigations in related problem domains (Aronoff, 1997; 

Dumont, 1996; Goodin W m a n ,  199 1). For the second question, the experience 

factor with two levels was the independent variable. In both of these 

investigations, psychodiagnostic confidence was the dependent variable. 

In order to operationalize psychodiagnostic confidence, it was necessary to 

develop a procedure to quanti& linguistic expressions of confidence that 

clinicians used in the course of their verbal analyses of the casefile. A separate 

study was conducted to ascertain the validity of this procedure. In it, a sample of 

adviuiced trainees in counselling and clinical psychology completed a 

questionnaire that asked them to speciQ in numeric ternis their understanding of 

15 linguistic probability expressions. Evaluations of interpretative consistency 

were made at several levels, including within iridividuals, between individuals, 

and between groups. High levels of interpretative consistency would lend support 
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to the validity of the procedure to rate verbal confidence expressions that occurred 

in the verbal protocols. 

The findings of this study as they relate to each of the objectives described 

above are reviewed in this chapter. The implications of these findings are also 

discussed, dong with limitations of the snidy and directions for future research. 

Before addressing these issues, results of the validation study and their 

implications for the procedure to rate psychodiagnostic confidence are first 

reviewed. 

The Validation Strtdy 

The procedure to rate linguistic confidence expressions in verbal protocols 

is founded on the assumption that people are generally consistent in the way they 

interpret and use linguistic expressions of probability. Furthemore, this 

consistency is high enough to permit the use of noms (derived from aggregate 

group data) to numencally rate single expressions used by individual study 

participants. In other words, the intended meaning of linguistic probabilities used 

by individuals c m  be approximated within reasonable limits by noms. 

Intra-individual consistency. Examination of the ratings assigned to the 

verbal probabilistic expressions embedded within psychodiagnostic statements 

revealed a high level of interpretative consistency within individual participants. 

Ten of the 15 expressions studied yielded correlations exceeding 0.62; an eleventh 

expression approached this cut-off, falling at 0.59. Correlations for four 
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expressions fell below 0.4. These four expressions with weak intra-individual 

correlations fa11 within the rniddle of the [O, 11 probability interval, which is 

consistent with earlier findings in this domain (Reagan, Mosteller, & Youtz, 

1 989). It c m  be explained in part as an artifact of the boundedness of the full 

probability interval. Specifically, the structural limitations of this interval (Le.. it 

starts at O and ends at 1) permit broader numenc interpretations of verbal 

probabilities falling within the mid-range of the interval as opposed to those 

expressions falling at the extrernes of the interval. Additionally, many words 

falling in the middle of the probability range represent very fuvy concepts with 

very vague meanings. Graphically, these expressions are represented by wide 

membership functions (e.g., Reagan et al., 1989; see Appendix D for an 

explanation of this concept). Data for the words "perhaps" and "possible" in this 

validation study reflect this effect. These expressions yielded lower than average 

intra-individual correlations. 

To test the consistency between repeated rankings for each expression. 

ranks were inferred fiom the mean of the two ratings for each expression given by 

participants in the in-context portion of the questionnaire and correlated with the 

explicit ranks for each expression provided in the final part of the questionnaire. 

Compared to the data for the ratings given in-context, there were considerably 

lower correlations yielded fiom this andysis. The majority of expressions (1 1 of 

15) had intra-individual correlations below 0.4, and no conelation exceeded 0.6 
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The finding of greater consistency in numeric ratings of verbal probabilities 

compared to rankings is divergent with earlier findings. Typically, people display 

greater variability in the numeric values they assign probabilistic expressions than 

in the rankings they give expressions (Budescu & Wallsten, 1985; Kong, Bamett, 

Mosteller, L Youtz, 1986). However. several aspects of the task may have led to a 

reversal of this more comrnon finding. 

In the first place, at least one contextual variable in the questionnaire 

likely influenced the data in this respect. Specifically, it appears that asking the 

participants to assign numeric ratings to probabilistic expressions within a 

particular context increases the consistency of their ratings. In the validation 

study, the repeated numeric ratings for each of the 15 expressions were given 

within highly similar task environrnents; that is, ail expressions were embedded in 

psyc hodiagnostic statements. Correlations of the rank data, however, were derived 

from data generated in two different tasks: (a) the rating task in which expressions 

were embedded within psychodiagnostic statements, and (b) the ranking task in 

which participants were instructed to rank the 15 expressions, which were 

presented in a randomly ordered list without a specific psychodiagnostic context. 

This notable difference in the task contexts may have engendered the higher 

correlations between the two rating sets compared to the ranking scores. 

An interesting implication of these data is that it appears that various 

aspects of the context in which verbal probabilistic expressions occur c m  
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systematically affect how people interpret these expressions. Therefore, when a 

task is contexnialized, such as in psychodiagnostic statements in the present study, 

the consistency with which individuals interpret probabilistic expressions is 

enhanced. This conclusion finds support in other studies of the effects of context 

on numeric interpretations of verbal probabilities (cf. Brun & Teigen, 1988; 

Nakao & Axelrod, 1983; Zhu, 1992). 

A second factor that may account in part for the difference between the 

results for the rating and ranking of probability expressions involves the scales on 

which scores were generated in this study. By vinue of ranking the 15 expressions 

in ascending order, a I 5-point scale with ordinal properties was created. Numeric 

probability ratings though were given on a 9-point probability scale. In general, a 

scale with more intervals, such as the 15-point ordinal scale in this study, permits 

a broader range of scores and, al1 things being equal, such a scale would be more 

Iikely to produce lower intra-individual correlations. 

Inter-individual consistency. To assess the level of consistency between 

individuals, two sets of correlations, one derived from the means of the repeated 

rating scores and the other derived from the ranking scores, were calculated for 

each subject pair, resulting in 253 intersubject correlations in each of the two sets. 

In both sets, correlations spanned nearly the entire range between O and 1 but were 

more numerous in the high range, as reflected in the strength of the mean 
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correlation for each set (0.71 and 0.77 for the rating and ranking sets, 

respectively). 

niese data reveai that different people tend to assign similar, but not 

identical, meanings (in numenc tems) to linguistic expressions of probability. 

The difference between the mean correlations for the rating and ranking sets 

suggests that there is higher agreement arnong individuals on relative ordenng of 

expressions than on ratings with absolute numeric values. The finding is 

consistent with results of earlier studies that showed that the ranks of probabilistic 

expressions tend to be more stable than the numeric values (on ratio scales) they 

are assigned in rating tasks (Budescu & Wallsten, 1985; Kong et al., 1986). It 

contrasts, however, with the weaker intra-individual correlations for the ranking 

task discussed above. It is noteworthy that the means for the intersubject 

correlations are derived fiom many more data points than the mean of the intra- 

individual correlations (253 versus 1 5, respectively). Thus, the considerably 

stronger mean correlations for the intersubject data may be explained in part as a 

regression-to-the-mean effect. Again, the contextuai uniformity of the task fiom 

which the inter-individual correlations were derived likely enhanced the 

consistency of scores. This conclusion is based on the fact that the correlations 

reflect cornparisons on the same task rather than two different tasks, as was the 

case with the intra-individual ranking data. 
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Inter-groirp consistency. One of the more consistent findings in this 

domain of research is that when aggregate group ratings are compared with one 

another, there is relatively Iittle variation in scores. The results of the present 

study appear to be no exception to this trend. Aggregate group ratings of 8 

probabilistic expressions researched in this study were compared to aggregate 

ratings documented in earlier published studies. For the majority of these 

expressions (5 out of 8), there was no meaningful variation in these ratings; 

specifically, variation was confined to 1 percentage point for three of the 

expressions. 3 percentage points for one expression, and 5 percentage points for 

one expression (see Table 5). One expression showed modest variation in a 14- 

percentage-point spread, and two expressions showed moderate variation in their 

percentage-point spreads of 20 and 23. Overall, these data for aggregate group 

ratings display considerably greater consistency than data bearing on either intra- 

individual consistency or inter-individual consistency. This finding replicates 

results of other studies that have looked at variations in group-mean ratings of 

probabilistic expressions across studies (Reagan et al., 1989; Robertson, 1983). 

Looking at these data across studies also pemits an assessrnent of the 

effect of the passage of time on numeric interpretations of probabilistic 

expressions. According to the data reported in Table 5, there seems to be no 

discernible effect of the passage of time on interpretations of these expressions, at 

least within a range of a few decades. Consequently, data fiom studies that 
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researched probabilistic expressions in earlier decades were used to develop the 

procedure to rate verbally expressed confidence in think-aloud protocols. 

Conclusion. The purpose of the validation study was to assess the degrees 

of consistency in clinical trainees' interpretations of verbal probability 

expressions at three levels, within individuals, between individuals, and between 

groups. The findings of the validation study at each of these three levels can be 

summarized as follows: 

1. When individuals malre repeated ratings of a single expression, they 

tend to give the same or a similar ratings for that expression over time. This 

consistency is enhanced by contextualizing the task, as this tends to foster greater 

uniformity within individuals in their numeric interpretations of expressions. 

Interpretative consistency also varies depending where expressions fall dong the 

probability interval: Consistency tends to dirninish when very vague expressions 

that fa11 around the middle of the probability interval are rated (e.g., "perhaps" or 

"possible"). 

2. There is reasonably high, but not perfect, agreement between 

individuals when they interpret linguistic probability expressions. Moreover, 

agreement increases when people are asked to indicate the relative location of 

these expressions on an ordinal scale as opposed to generating absolute numeric 

values on a ratio scale like a 100-point percentage scale or even a coarser 9-point 
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scale as was used in this study. Again, it appears that contextualizing a task serves 

to enhance interpretative consistency. 

3. Aggregate ratings denved from groups reveal high consistency in 

mean ratings of verbal probability expressions. Moreover, meanings of 

probabilistic expressions do not Vary over periods of tirne limited to a few 

decades. 

Together, findings of this validation study, which For the first time 

examined how people belonging to the field of professional psychology interpret 

linguistic probability expressions, lend support to conclusions reached by other 

researchers, namely (a) that there is reasonable interpretative consistency of 

expressions and (b) that the goal of codiQing these expressions is both realistic 

and attainable (Kong et al., 1986; Reagan et al., 1989). While these data lend 

empirical support to the validity of the procedure to rate verbally expressed 

confidence in think-aloud protocols, they obviously do not provide unequivocal 

support for the assurnptions underpinning the procedure. Several caveats seemed 

to be indicated by the data, and these will now be discussed. The limitations and 

shortcomings of the procedure are considered later in this chapter (see 

Delimitations and Limitations below). 

Caveats. Confidence is in essence a multifaceted psychological state. The 

process of generating confidence assessments involves the interaction of cognitive 

and affective phenornena operating at both conscious and unconscious leveis in 
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the rninds of individual judges. Because of the sheer complexity of these 

phenornena, relatively little is known about precisely how confidence assessments 

are generated. Additionally, several researchers have demonstrated that linguistic 

expressions of probability communicate more than just subjective confidence. For 

example, the severity of consequences associated with a decision outcorne and 

non-cornmitment to a choice or judgment are other communicative aspects of 

probabilistic language (Men et al., 1991; Teigen, 1988). These other aspects of 

judgment confidence, which are poorly understood and inadequately specified, 

serve to compiicate efforts to operationalize the constnict with precision. 

It is noteworthy that other researchers who presented data showing 

interpretative consistencies of a similar magnitude to those reported in this study 

have suggested that the use of verbal probabilistic expressions is unacceptable in a 

professional context (in diis instance, a medical one) (Nakao & helrod, 1983; 

Robertson, 1983). One reason that may account, at least in part, for these 

apparently discrepant perspectives on the same or similar findings is that one's 

tolerance for the fuzziness conveyed by verbal probabilities is not independent of 

the fuzziness inherent in one's clinical or research discipline (see fuzzy-set theory, 

e.g., Azevdo, Lajoie, & Fleiszer, 1996; Deny & Hawkes, 1993). Verbal 

probabilities may not serve well those disciplines that are capable of defining 

problems with relatively high degrees of precision using highly advanced 

technologies. Other disciplines, professional psychology among them, operate 
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fiorn knowledge bases and with technologies that limit them to defining problems 

using fuvy descriptors (Smith & Dumont, 1997). In counselling and clinical 

psychology, the data sets clinicians use to constmct clinical portraits are 

ambiguous, based as they are on clients' flawed inferences and their idiosyncratic 

constmals of reality. Moreover. psychological theones and models consist in part 

of intnnsically f u v y  sets, which are constituted by numerous continuous 

variables to which it is difficult to assign anything but rough numeric values. In 

these disciplines, using verbal probabilities to qualiQ problem definitions appean 

to be appropriate and, therefore, acceptable to their practitioners. 

In feren fial Biases and PsychodiPgnostic Confuience 

Recent findings in several studies suggest that levels of confidence and 

overconfidence inversely Vary as a function of the arnount of mental effort applied 

to judgment tasks (Block & Harper, 1991 ; Sniezek et al., 1990). Inferential 

heuristics presumably underlie this effect, as they are used to reduce the difficulty 

and complexity of judgment tasks. It was therefore hypothesized that clinicians 

who manifested greater reliance on heuristics to aggregate and interpret a client 

database would evidence higher levels of psychodiagnostic confidence. 

Four inferential biases (i.e., dispositionalism, confirmationism, truncation 

of data search, and narrow problem constmal) were studied in order to determine 

their separate and combined effects on the dependent variable, psychodiagnostic 

confidence. Multiple regression analysis reveded that the proportion of variance 
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in the dependent variable explained by the four independent variables achieved a 

marginal level of statistical significance (F=2.337, p=0.077). Stepwise regression, 

however, revealed a clearer picture of the individual and collective contributions 

of the four heuristics to scores on psychodiagnostic confidence. It showed that one 

bias, namely dispositionalism, accounted for 10% of the total 23% of variance in 

psychodiagnostic confidence scores that was explained by the four inferential 

biases considered together. The regression coefficient for dispositionalism was 

statistically signifiant (F=8.684, p=0.006), whereas the regression coefficients 

for other three heuristics fell far short of statistical significance. These results do 

not support the broad hypothesis tested in this study that an indirect relationship 

exists between the amount of mental effort applied to a psychological assessrnent 

task, as revealed by clinicians' reliance on the four inferential biases, and 

psychodiagnostic confidence. 

There are two mutually exclusive explanations for these particular results. 

The first is that the research hypothesis is essentially untenable, and the present 

data provide conclusive evidence to this effect. The second possibility is that the 

present study was a less than completely adequate test of the hypothesis due to 

problems in the design andor execution of this study. In order to explore each of 

these possibilities and arrive at a judgment about which of the two expianations is 

most plausible, data bearing on each inferential bias along with its relationship 

with psychodiagnostic confiidence are reviewed below. 
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Dispositionalism. The present study revealed a strong, direct relationship 

between dispositionalism, which is the tendency of clinicians to attribute clients' 

problems to aspects of their personalities rather than features of the environments 

in which they live, and the overail degrees of confidence expressed in diagnostic 

judgments. In practicd terms, this means that the more clinicians favour 

dispositional explanations of clients' problems, the more confidence they tend to 

place in the accuracy of these explanations. This finding is consistent with number 

of studies in the area of social attribution have exarnined the relationship between 

these two variables (Dunning et al., 1990; Paese & McKinnaly, 199 1 ; Vallone et 

al., 1990). 

Most previous studies investigating the relationship between these 

variables have employed undergraduate students who made various kinds of 

social judgments. This research revealed that predictions people make about 

others tend to be highly confident and highly overconfident when the predictions 

are based on inferred aspects of personality. The results of the present study 

represent an interesting extension of these findings to professional psychologists 

as a group, since it appears that a similar conclusion can be made about the 

clinicians in this study, both experienced professionals and advanced clinical 

trainees alike. Specifically, clinicians displayed more confixdence in their 

judgments when they favoured dispositional over situational explanations of the 

client's problems. 
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Although this was by no means an unexpected fmding, it is still interesting 

to consider why professional psychologists continue to place such high degrees of 

confidence in dispositional judgments when numerous studies have demonstrated 

the tenuousness of this kind of inferencing (e.g., Mischel, 1968; Nisbett & Ross, 

1980; Ross, 1977). Their persistence in doing so may be in part a function of the 

professional role that psychologists fùlfill. Specifically, making judgments about 

people and, in particular, aspects of their personalities based on limited and 

selective data sets is what psychologists train many years to do and what they are 

usually expected to do to earn a living. We should not be surprised to see them 

fùl filling this role. Conversely, we might expect sociologists to resort more O ften 

than psychologists to social constructs than psychological ones to explain a 

person's behaviour. (In passing, this could be an interesting way of assessing the 

impact of education on clinical problem solving.) 

These findings also suggest that psychologists could benefit fiom 

educational interventions designed to sensitize them to the pitfalls inherent in the 

work they do. To be beneficial, interventions would have to target specific 

shortcomings of clinical judgment. Although much research remains to be done to 

speciQ the precise nature of these pitfalls, we are begiming to understand how 

judgrnent overconfidence arises. In particular, it has been shown that a source of 

overconfïdence (among numerous possible sources, some of which are discussed 

later) is the implicit personality theories that people use to genente predictions 
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and judgments about others (Dunning et al., 1990; Vallone et al., 1990). It 

appears, based on the findings of this study, that psychologists, like lay judges in 

earlier studies, place too much stock in the personality theories that inform their 

clinical judgments. The accuracy of clinical judgments is additionally diminished 

at times by the questionable validity of some of these theories, many of which 

probably pre-date clinicians' formal education in such matters. For example, 

research on illusory correlations suggest that implicit theories that have no 

scientific foundation are as tenacious and pervasive arnong professional 

psychologists as arnong Iay individuals (Chapman & Chapman, 1967, 1969). 

Similarly, the continued use of projective devices, such as the hurnan figure 

drawing (see Machover, 1949), to derive personality judgments based on features 

of a drawing despite overwhelming empirical evidence contraindicating such 

practices demonstrates that implicit (and flawed) personality theories that 

constitute part of the lore of our culture are not easily eliminated (Smith & 

Dumont, 1995). 

Confrmationism. This investigation revealed no significant relationship 

between confirmationism, which is the tendency to use a positive or confirmatory 

hypothesis-testing strategy when interpreting a clinical history, and degrees of 

psychodiagnostic confiidence. AIthough data from earlier studies pointed to a 

possible relationship between these two variables, the overall pattern of findings 

in the literature has been somewhat inconsistent. For example, Block and Harper 



Psychodiagnostic Confidence 

(1 99 1) found that anchoring does not lead to overconfidence in al1 cases and 

suggested that other variables mediate the relationship between these two 

variables. Specifically, they proposed that judgment overconfidence arises from 

overestimation of one's judgment abilities rather than the anchoring heuristic per 

se. 

Looking at the literature from a broader perspective, it is not yet clear 

whether or not an anchorhg or confirmatory hias is a pervasive problern m o n g  

clinicians. Earlier research on this inferential bias showed clear evidence of 

anchoring in prediction tasks of considerably less complexity than clinical 

judgment(e.g., numencal estimation; see Tversky & Kahneman, 1974). Evidence 

of confirmationism and anchonng in clinical judgment is actually mixed. In a 

m e n t  study of clinical judgment, researchers found no evidence of anchoring 

among clinical trainees who were presented pre-interview information about a 

client prior to assessing the client's casefile, although participants displayed a 

tendency to remember information that confirmed rather than disconfirmed their 

clinical judgments following a delay of several weeks (Lee et al., 1995). Aronoff 

(1 997) had professional clinicians interpret different versions of a client casefile 

and solicited concurrent verbal reports as well as final judgments about the client. 

His results revealed an anchoring effect, but only among clinicians who were 

initially presented with healthy information about the client. Moreover, this effect 

appeared only in their fmd clinical judgments, but not in their think-aloud 
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protocols. On the other hand, the think-aloud protocols revealed an anchoring 

effect among clinicians who were initially presented with pathonomonic 

information, but the effect was absent in their final clinical judgments. Such a 

variety of findings in this problem domain indicates that there likely are 

intervening variables that moderate the effect of the anchorhg and confirmatory 

biases on clinical judgment and the cognitive processes involved in generating 

them. The precise nature of these variables remains to be explored and specified 

by future research. 

A methodological limitation of the present study makes the interpretation 

of the results difficult and attenuates the test of the original research hypothesis. 

This limitation bears on the operational definition of the confirmatory bias that 

was used in this study. Specifically, al1 repetitions of any initial diagnostic 

judgment were coded individually as confirmatory inferences and interpreted as 

instances of a confirmatory hypothesis-testing strategy. Although this operational 

definition reveals what hypotheses are retained (and, conversely, which are 

rejected) as clinicians proceed through the casefile, it may be an insensitive 

measure of the construct for other reasons, as the following example highlights: A 

clinician makes 50 initial inferences and 50 confirmatory inferences in the course 

of his assessment. Each initial inference is confirmed once, resulting in 50 

different confirmatory inferences. Another clinician also makes 50 initial 

inferences and 50 confumatory inferences, however, in her case the same initial 
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inference is confirmed 50 times. Although the scores on this variable in the 

present study would be the same for each clinician, to Say that each relied to the 

same extent on a confirmatory hypothesis-testing strategy would not be an 

accurate representation of the data. Admittedly, this an extreme example that did 

not actually occur. Nevertheless, data in the think-aloud protocols do reveal that 

some clinicians evidenced more diagnostic variety among their confirmatory 

inferences than others. It would be interesting and informative if future research in 

this area explored this aspect of the confirmatory bias in think-aloud protocols 

using a more sensitive measure of the construct. 

Nurrow problem construal. Previous research in social judgment has 

indicated that a source of overconfidence is the tendency of observee io narrowly 

construe the situations facing acton (about whom the observerç are making 

inferences), which leads the observers to underestimate or even overlook the 

influence of situational variables on actors' behavior (Griffin et al., 1990). In the 

present study, it was hypothesized that an analogous phenomenon would occur 

among mental heaith practitioners making clinical inferences: That is, clinicians 

who construed the client's prablems narrowly by making fewer initial diagnostic 

inferences would display higher degrees of psychodiagnostic confidence relative 

to those who made more initial inferences. This hypothesis was based on the 

presumption that construing the client's problem narrowly reflected an 

underestimation or oversight of important aspects of the client's clinical history, 
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which would subsequently lead clhicians to express higher confidence in their 

inferences. In other words, clinicians conceptualizing the case in simpler t ems  

would have less to be uncertain about. However, the findings of this study failed 

to confirm this hypothesis. The data revealed no relationship between the number 

of initial inferences posited and the overall degrees of psychodiagnostic 

confidence. 

While this finding diverges with results of previous research, an important 

aspect of the data gathered in this study might account for this inconsistency. 

Specifically, Gnffin et al. (1990) found that observers typically generate only one 

construai of the situation facing an actor, uncritically filling in informational 

blanks and overlooking influential aspects of an actor's circumstances while 

making social judgments. In the present study, the clinicians without exception 

generated more than one initial inference about the client's problems. In fact, the 

lowest number of initial inferences generated by a participant in this study was 15. 

and the mean for ail participants was 39. When taken together. the results of these 

studies raise the possibility that beyond a certain threshold for the number of 

construals judges generate (perhaps 1 is the threshold), the effect of having a 

narrower constnial of an individual's situation on degrees of judgment confidence 

ceases to exist. 

One variable possibly responsible for attenuating this effect is the 

extensive training in differential diagnosis that psychologists normally receive in 
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the course of their clinical studies and training. In essence, the process of a.rriving 

at an accurate diagnosis of a client's problems normally requires that the clinician 

generate a list of al1 plausible diagnostic options and then evaluate each in light of 

the clinical evidence at hand. It seems reasonable to speculate that professional 

training in clinical assessrnent and differential diagnostics may offer some 

protection against the pitfall of narrowly formulating clients' problems. One piece 

of anecdotal evidence in support of this hypothesis was offered by a participant 

who was a trainee in clinical psychology . S he spontaneously remarked following 

the think-aloud procedure that a component of her training involved developing as 

plausibly broad a diagnostic formulation as possible by generating many different 

hypotheses about the client being assessed. Dumont (1993) stated that clinicians 

may be susceptible to narrowly construing their clients' problems in an analogous 

manner to the way lay people making social judgments narrowly construe the 

situations facing actors (Griffin et al., 1990; Nisbett & Ross. 1980, p. 127). 

However, results of the present study indicate that this may not be true, although 

it is up to future research to investigate the validity of this hypothesis. 

Truncated data search. Another aspect of social judgrnent examined in 

this study is the tendency to tnincate the search for relevant data about individuals 

and the situations in which they find themselves. Research has shown that 

observers typically have less than optimal amounts of information at hand when 

they make judgments about others (Grifin et al., 1990; Ross & Nisbett, 199 1, p. 
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136). People go about filling informational lacunae using idiosyncratic strategies 

that often lead hem down a path of inferential error (Dumont, 1993; Nisbett & 

Ross, 1980). Extrapolated to the clinical domain, it was hypothesized that this 

same shortcoming would manifest itself among the sample of clinician- 

participants as tnuicated searches for relevant data about the client being assessed. 

The present study looked into a possible link between the scope of casefile 

data clinicians integrated into their problem formulations and the degrees of 

confidence they expressed in those formulations. The results, however, revealed 

no significant relationship between these variables. As this variable is 

conceptually related to the variable discussed in the preceding section (i.e., narrow 

problem construal), it is possible that the same explanation accounts for these 

results: That is, participants in this study may have sampled a range of clinical 

data that was sufficiently large enough to surpass a critical threshold and show no 

effect on their confidence assessments. On this point, it is notewonhy that out of a 

maximum of 15 information categories available to participants in the casefile. the 

mean number of categories used by al1 36 participants was 9.8. The fewest 

number of categories used by a participant in generating a client problem 

formulation was 5. 

From a methodological perspective, the particular way the thînk-aloud 

technique was used in this study obscures somewhat the meaning of the data and 

prevents one fiom drawing a fim conclusion about these results. A fm 



Psychodiagnostic Confidence 

conclusion wodd rest on the assumption that the scope of casefile data 

participants used in generating their problem formulations was explicitly reflected 

in their verbal reports. However, it seems imprudent to make this assumption, as 

al1 participants in this study were given the entire casefile to examine and read 

aloud. It is possible that casefile segments to which they did not explicitly respond 

were, nonetheless, implicitly integrated into their evolving problem formulations. 

On this point, Ericsson and Simon (1 993, p. xxxv) acknowledge that concurrent 

verbal reports, while a rich source of information about thinking processes, are 

inevitably incomplete; not al1 mental events occurring during the completion of a 

task are reflected in the corresponding verbal reports. 

This limiting factor could be resolved in a future study exarnining the 

relationship between scope of data search and psychodiagnostic confidence by 

using a form of the think-aloud technique that is slightly different than the one 

used in this study. Rather than presenting clinicians with the entire casefile to read 

aloud and interpret, participants could collect client information they considered 

pertinent by directing questions to an experirnenter, who would answer these 

questions by refemng to a detailed client casefile that she or he had at band. This 

technique would give a much clearer view of the kind and quantity of information 

clinicians seek in the course of an assessment. This approach also has the 

advantage of being even more ecologically valid than the method used in the 
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present study, as it more closely approximates the tme manner by which clinicians 

gather information about their clients. 

Conclusion. While findings of this study do not support the hypothesis 

that reliance on heuristics to simpliQ clinical problem solving fosters higher 

levels of psychodiagnostic confidence, it seems premature to entirely rule out this 

hypothesis. As alluded to in the preceding discussion, data from this study raise 

the possibility that there are intervening clinician variables that moderate the 

relationship between confidence and specific inferential heuristics and biases, 

such as confirrnationism. As previously mentioned, professional training in 

making clinical diagnoses may be one such variable, but there are likely others. 

such as theoretical orientation and clinical discipline. There is some preliminary 

data indicating that these latter variables impact on clinical judgment processes. 

For example, Goodin Waxman (199 1) found a significant difference between 

psychodynamicalIy-oriented clinicians and behaviourally-oriented clinicians in 

their attributions of a client's problems. Dumont, Sladeczek, & Martel (1 998) 

found that length of clinical experience moderated the relationship between order 

of client information and attributions of a client's problems. Future research could 

investigate whether or not such clinician variables impact on the relationship 

between psychodiagnostic confidence and inferential heuristics. Additionally, this 

research could improve on the methodological limitations of this study and arrive 

at more definitive conclusions about the effects of biases such as tnincated data 
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search and narrow problem formulation on psychodiagnostic co&dence. Data 

bearing on these matters would be informative at this juncture for clinicians and 

researchers alike, as it would contribute to the development of more 

comprehensive and, presumably, more extemally valid models of human problem 

solving. 

Experience and Psychodiagnostic Confidence 

Results of a number of earlier studies suggested that experienced clinicians 

tend to make more appropriate confidence assessments (i.e., display smaller 

discrepancies between judgment confidence and judgment accuracy) than 

inexperienced clinicians or untrained participants (Goldberg, 1959; Oskarnp, 

1962; Levenberg, 1975; Garb, 1986). In each case, the source of this difference 

observed across the various levels of experience was not higher accuracy but 

lower confidence assigned to judgments. 

The present study also looked at this question in order to determine 

whether or not the same result would occur using a different and more 

ecologically valid technique, namely the think-aloud procedure, to probe clinical 

judgment processes. A univariate analysis of overall confidence ratings for 

experienced clinicians versus clinical trainees showed no significant difference 

(F[1,34]=0.061, p=0.806). The least-square means of overall confidence for the 

two groups (75.4 and 74.9 for experienced clinicians and clinical trainees, 

respectively) revealed a statistically non-significant difference that was in the 



Psychodiagnostic Confidence 

direction opposite to what was hypothesized. It appears on the basis of these 

results that expenenced clinicians do not differ fiom clinical trainees in the overall 

degrees of confidence assigned to problem formulations when they use a natural 

and ecologicaily valid means of expressing psychodiagnostic confidence. This 

finding raises a number of interesting questions, two of which are now considered. 

Firstly, why would using the think-aloud technique instead of the common 

method of simply asking participants to indicate their level of confidence on a 

numerical scale affect participants' confidence assessments? Secondly, in 

consideration of the present results along with earlier findings, why would there 

be an interaction of the type of data-gathering method with level of clinical 

experience? 

The research literature provides several clues about possible answers to the 

first question. Kahneman and Tversky (1 982) discussed the biasing effects of the 

question-answering paradigm that dominates the social and clinical judgment 

literatures. The relevarice of these effects to the present discussion bears on the 

information or cues inadvertently given to study participants when they are asked 

a question intended to messure an experimental variable. The authors state: "It is 

often difficult to ask a question without giving (useful or misleading) clues 

regarding the correct answer, and without conveying information about the 

expected response" (p. 135). Similarly, Fischhoff and Bar-Hillel(1980) 

demonstrated that study participants are sensitive to inelevant information 
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provided in experimental protocols if that is the only variable obviously 

manipulated across a set of judgment problems. By applying these arguments to 

the previous studies of psychodiagnostic confidence, one would expect that by 

simply asking research participants to indicate their level of confidence in their 

clinical judgments will alter. albeit indiscemibly, subsequent responses. For 

example. in the brief interlude between hearing or reading a question and making 

a response, it does not seem difficult to imagine a clinician's intemal monologue 

occumng along the following lines: "1 dont want to look foolish by appe'uing to 

be too sure of a judgment that may be wrong. And 1 rernember reading some time 

ago about research showing that professional clinicians are ofien no more accurate 

in their judgments than untrained subjects. So I'd probably be better off 

proceeding cautiously." The point illustrated in this example is that ostensibly 

innocuous questions c m  cue thoughts and mernories that can bias subsequent 

responses. 

The second question regarding the interaction of data-gathering method 

and level of experience on confidence assessments leads the present discussion on 

a more speculative path in order to explain the results of this study. This 

explanation goes as follows: Experienced professionals generally may be more 

sensitive than their inexperienced counterparts to the implicit cues that are 

inadvertently made available to study participants in the traditional question- 

answering format, the format used in vimially al1 previous studies of 
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psychodiagnostic confidence. This sensitivity may develop over time through 

professional experiences that expose clinicians to pertinent information about 

relevant clinical and research issues. Conferences, discussions with colleagues, 

and clinical practice are some of the mediums by which this information is iikely 

transmitted. For instance, recalling the intemal monologue described above. it is 

not inconceivable, as the exarnple indicates, that experienced clinicians would be 

more sensitive than clinical trainees to the problems and pitfalls inherent in 

clinical judgment as a fùnction of their broader and more frequent exposure to the 

literature bearing on this question. Therefore, by asking a direct question about 

confidence, the experimenter may be inadvertently cueing traces in long-term 

rnemory bearing on this literature. 

In contrast to the traditional question-answering format, the think-aloud 

technique circumvents this unintended cueing of previously encoded information, 

because participants' attention is not oriented to the variable under study 

(psychodiagnostic confidence in the present context). Consequently, the 

diflerential effect of experience on confidence assessments would be expected to 

disappear, as it did in the present study. Of course, M e r  research will be 

required to verify this hypothesis. 

Delimitations and Limitations 

Several factors related to the design, the methodology, and the individuals 

who participated in this snidy limit the generdizability of the findings of this 
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study. A number of limitations of the methodology specific to the independent 

variables have already been discussed in previous sections of this chapter. In this 

section, several more general limitations and delimitations will be discussed. 

One limitation of this project bears on the nature of the think-aloud 

methodology. Although this method has been demonstrated to yield valid data in 

many problem domains (Ericsson & Simon, 1993; Jones, 1989), it remains an 

analogue methodology and, as such, only approximates the clinicd assessment 

process. Sorne limitations of this method arise from the manner by which 

information is provided to study participants (Aronoff, 1997). Rather than 

gathenng clinical data fiom an emotionally charged and spoken exchange, 

dinician-participants read information that is considerably less voluminous and is 

organized and paced differently than typical clinical intake sessions. Additionally, 

this method provides no opportunities for clinicians to test their hypotheses about 

the client being assessed. Al1 of these factors could potentially affect the character 

of participantsf clinical judgments. 

This findings of this study are delimited (a) to the initial assessment phase 

of the counselling process and (b) to diagnostic judgments made therein. The 

results cannot be assumed to apply to clinicians' inferential processes at later 

phases of the counselling process, as it is conceivable that their problem 

formulations develop and change as the process unfolds over time and progresses 

into later therapeutic phases. On this point, it is noteworthy rhat relatively little is 
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known about clinicians' inferential processes at later points in the therapeutic 

process, as most research to date has focused on the assessment phase. Nor c m  it 

be assumed that the results apply to inferences that clinicians make about the 

specific causes of the problems they diagnose. The etiologies of psychological 

disorders are likely influenced to a greater extent by clinicians' theoretical 

orientations than are psychodiagnoses, and, as mentioned previously, we cannot 

presume that this variable does not impact on clinicians' judgrnent confidence. 

One limitation of the procedure to rate linguistic probabilities in the think- 

aloud protocols is that it uses noms derived from group data to quanti@ 

individual responses. Despite the reasonable consistency in the interpretation of 

such expressions among individuals, this consistency is not perfect. The 

variability in the interpretation and use of probabilistic expressions that was 

observed in this study and others, particularly between individuals, makes it 

reasonable to expect that a certain proportion of individuals' responses in the 

think-aloud protocols were inaccurately scored on the ba i s  of the noms that were 

used. In al1 Likelihood, some true scores were under-estimated while others were 

over-estimated. However, (a) assuming that this error is randomly distributed and 

(b) because al1 participants used numerous different expressions, under-estimated 

and over-estimated confidence scores likely balanced each other. Under these 

conditions, it seems reasonable to assume that the data derived fiom the 

experimental study were protected fiom this limitation and escaped b i s ,  however, 
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the data gathered in this study cannot be verified in this respect. In the fmal 

anaiysis, the rating procedure, aithough imperfect, represents a tradeoff between 

rough estimates of psychodiagnostic confidence scores, on the one hand, and the 

disadvantages of soliciting confidence assessments directly fiom study 

participants (low ecological validity among them), on the other. 

Although an important part of this research project was devoted to 

veriQing the validity of the procedure to rate psychodiagnostic confidence, it 

cannot be assumed that its validity has been definitively established. Establishing 

the validity of any data-gathering method is an ongoing process, and, ultimately, 

validity c m  only be inferred on the basis of the empirical evidence that 

accumulates over time. While the validation study completed as part of this 

project yielded data in support of the procedure, there remain outstanding issues 

that have yet to be submitted to empirical scmtiny. One such issue involves the 

extent to which confidence expressions verbalized in the think-aloud protocols 

represent the degrees of confidence participants actually place in their clinical 

hypotheses. While this procedure assumes this to be tme (and there is no 

compelling evidence to suggest otherwise), there are at least two arguments that 

qualie this assumption, suggesting it should not be taken for granted. The first is 

that studies have shown that verbal confidence expressions have communicative 

properties that extend beyond simply expressing a probability. These include @ut 

are not limited to) (a) the severity of consequences associated with a judgment 
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and (b) degree of cornmitment to a judgment or choice (Men et al., 199 1 ; Teigen, 

1988). It is thercfore possible that these other communicative bc t ions  confound 

the relationship between clinicians' actual confildence and the manner in which 

they choose to express it. The second point arises from some anecdotal data 

gathered in the study. A small number of participants in this study showed 

idiosyncratic predilections for using particula. expressions in their verbal 

protocols. In these cases, it is dificult to know whether the e x p r e s h s  

represented the clinician's actual confidence assessrnent or whether they were 

simply "pet" phrases these participants habitually used in conversation. Future 

research will be required to venQ this assumption. 

Several limitations and delimitations bear on the sample of clinicians who 

chose to participate in this research project. Findings of these investigations are 

delimited to the population of counselling and clinical psychologists. They are 

generalizable to this population only to the degree that it is accurately represented 

by the sarnple. Although steps were taken to maximize the representativeness of 

the sarnple (e.g., in terms of discipline, gender, experience, etc.), it is impossible 

to control or even account for al1 variables that potentiaily impact upon the self- 

selection of clinicians. 

Participants may have been also unduly influenced by concerns about self- 

presentation and the social desirability of their responses. Abramowitz and 

Dokecki (1977) suggested that clinician-participants are usually able to detect the 
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purposes of such studies and, as a result, often respond atypically to study 

instructions or questions. These influences might have led participants in this 

study to make more conservative clinical judgments than they typically would in 

practice. It is possible that these factors might even have potentiated the 

inferential biases under investigation. For example, participants may have felt 

obliged to demonstrate mastery in making judgments about a client's personality 

(since this is one of the distinguishing fùnctions of the profession) and 

consequently evidenced a dispositional bias. It should be notedo however, that no 

data from this study, either empirical or anecdotal, lend strong support to this 

hypothesis. The fact that participants were paid for completing the experimental 

protocol is another potentially biasing factor that may limit the meaningfblness of 

the data. For example, participants might feel obliged to produce ideas and 

inferences about the casefile in order to justify being paid when, under other 

conditions, they might have delayed their responses until they had more 

information about the client. The fact that a small nurnber of participants asked 

the experimenters questions such as, "How am 1 doing?' or "Am 1 doing a11 

right?", raises the possibility that these individuals had some concems about self- 

presentation that could have influenced their responses. 

Implications of Reseorch in Psychodiagnostic ConJidence 

Options for Training and Practice. Research in several domains has 

revealed that overconfdence pervades human judgment, especially judgments 
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produced in decision environrnents characterized by uncertainty and arnbiguity. It 

is apparent that many variables in differing combinations are involved in 

generating confidence assessments and contribute to overconfidence effects. The 

present research project focused on a subset of those variables. narnely inferential 

heuristics. From a broader perspective, enduring solutions to overconfidence cm 

be as complex as understanding (a) the nature of human judgment processes, 

dong with the heuristics that often undermine their efficacy, (b) the belief systems 

that drive these processes and (c) the chancterological profiles of those who 

perseverate in their biased products. 

Thousands of variables and many solutions can present themselves when 

one is faced with a problem. Cognitive heuristics, which are strategies that reduce 

the complexity of mental tasks, make such problems manageable. These shortcuts 

befnend us when the problem is in reality a simple and straightfonvard one. They 

betray us when the problem conceals unusual features that only deeper probing 

can reveal. Accumulating evidence suggests that professional psychologists will 

be overconfident to the degree that they make uncritical use of cognitive 

heuristics. In consideration of the results of the present study and previous 

research in this domain, it appears that heuristics do play a role in generating 

confidence assessments, although the precise nature of the relationship (or 

relationships) between psychodiagnostic confidence and heuristics is not 

completely understood, and more research is certainly needed to probe this issue. 
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While there is scant research on the topic, personological factors are in all 

likelihood causally related to overconfidence (cf. Spengler & Strohmer, 1994). 

Clinicians' confidence in their judgment denves partly from the socio-educational 

culture in which they were raised and which disposes them to construe the world 

in a way that makes other visions opaque to them. The simpler one's world view- 

and the more one has been indoctrinated into it by farnily, religious affiliations, 

and political community-the more difficult will it be for that person to entertain 

hypotheses that are noi in accord with it. It cannot be denied that the lengthy 

professional training of psychologists also shapes the biases that inevitably play in 

their assessrnent of clients. Graduates of certain programs display diagnostic 

propensities that graduates of others do not. We have long known that the theories 

in which we have been trained and o u  indoctrination into a particular therapeutic 

approach, say a cognitive-behavioral as opposed to a psychodynamic one, have a 

profound influence. (See Nisbett and Ross [1980] for a discussion of how theory- 

biased data sarnpling cm distort and even thoroughly corrupt the analysis of client 

problems.) 

Solutions for overconjidence. A number of researchers have developed and 

tested strategies to reduce overconfidence in judgments (e.g., Block & Harper, 

199 1, Plous, 1995; Sharp, Cutler, & Penrod, 1988; Sniezek, 199 1). It is 

noteworthy that the tasks used in these studies are alrnost exclusively general 

knowledge or estimation of unknown quantities tasks, which are only remotely 
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related to the inferentiai tasks facing psychologists in their daily work. Despite 

this obvious shortcoming, they do provide some guidelines for developing 

educational modules for mitigating psychodiagnostic overconfidence. 

Perhaps most fhdamental to any method is that students must be brought 

experientially to the realization that their diagnostic hypotheses are precisely that- 

hypotheses. Feedback on one's judgments, with special emphasis on one's 

fallibility in these matters, needs to be Frequent!~ repeated until such time as 

tentativeness becomes second nature in arriving at a diagnosis. To achieve this 

goal, students should be presented with numerous occasions to experience the 

pitfalls of diagnostic inferencing. Though one failure would seem to be sufficient 

to undemine one's sense of infallibility in some domains, repeated failure would 

seem to be necessary in probabilistic domains such as psychotherapy where 

feedback is spotty and never seems to be conclusive. Presenting trainees with 

many case histories that are complex and difficult to assess would allow them to 

experience the enigmatic quality of much hurnan behavior, stumble in their 

problem-solving, and collectively work through the pitfalls that threaten even the 

most expenenced and expert of therapists. These exercises can be especially 

instructive when conducted in groups where trainees are exposed to divergent 

ideas, but only if they remain cognizant of the conditions that detrimentally inflate 

confidence in group judgments (see Sniezek, 1992 for a review). Although we 
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have framed these interventions as instructional techniques for clinical trainees, 

with slight modifications they could also be usehl for professional practitioners. 

To develop such a training module, one could begin by selecting segments 

of a case history that present multifaceted aspects of a client's personality. These 

could be compiled in such a manner that one could easily misjudge the character 

of the client if one had available the information in one pile but were missing 

salient information of one sort or another in the other pile (which, of course. ofien 

happens in the course of many therapeutic relationships). One group of students 

would then be given half of the case material and a second group the other half of 

the same casefile. Important diagnostic events that took place in one setting would 

be presented to one of the groups; important events that took place in a very 

different kind of setting would be presented to the other. The behavior of a client 

in a bar or at a football rally will suggest one profile. The behavior of that same 

client at his mother's fùneral or in a courtroom or in a job interview will suggest 

another. The great divergence in the assessments of the two groups c m  then be 

made evident to the entire class, and they are asked to discuss the reasons why this 

one client appeared to be such a different kind of person as a function of the data 

set selected for analysis. The instnictor would then lead the class to a maximum 

likelihood assessrnent of the integral casefile. 

Giving students problems in covariation is another method of reducing the 

penchant for making snap judgments and then clinging to them tenaciously. In 
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general, people like to think that they are skilled in judging covariations. The 

reality is othenvise. "Much research," stated Nisbett and Ross (1 980, pp. 90-9 1) 

"that has dealt explicitly with people's abilities to recognize and estimate 

covariation has not been flattering to the layperson's abilities." In al1 likelihood, 

the same applies to mental health professionals also. To combat this problem. an 

instructor could fabncate some illustrative sets of data in which symptorns both 

present and absent are correlated with disorders both present and absent. These 

sets could then be presented to students in a simple but classic fourfold table (see 

Peterson & Beach, 1967). Such a graphic demonstration of the complexity of 

clinical judgment will lead them to readily grasp the challenge that diagnosticians 

face in estimating the correlation of two dichotomous variables. Collectively 

studying a 2 X 2 matrix of symptom and disorder (simply present vs. absent in 

both cases) readily convinces hem, statisticians as tliey al1 are, that they must 

examine al1 four cells of the matrix. Progressing to more cornplex examples 

involving continuous and multifanous variables involving both current situational 

and persona1 historical data can truly be mind-boggling. 

Another effective method of breeding caution is to ask students to develop 

a realistic fictional case history that they could use for the purpose of sensitizing 

othea (their classrnates, the professoriate, and expenenced clinicians) to the 

hazards of unwarranted confidence in their clinical judgments. Omitting critical 

information as well as sprinkling the case history with plausible red hemngs 
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generates a dificult diagnostic task. The simple exercise of developing such a 

scenario, independent of the discussions and case conferencing it can prime, gives 

students a heightened sense of the pitfalls they must be alert to in their own client- 

problem formulations. 

These are a sample of training strategies that may have a certain 

psychopedagogic warrant. There are other methods, of course, of reducing the 

overconfidence that some if not al1 clinicians manifest in their work. Readers will 

note that their effectiveness has yet to be scientifically tested, a point that leads us 

to the next section. 

Fzttztre Research 

The literature on psychodiagnostic confidence and overconfidence 

suggests a number of important directions for future research in this problern 

domain. First, accumulating research findings imply that, rather than 

psychologists having a pervasive tendency to be inappmpriately confident. their 

diagnostic confidence is affected by a multitude of variables operating differently 

across ciinical contexts (cf. Dunning et al., 1990). For example, two variables that 

mediate the relationship between judgment confidence and validity are (a) length 

of professional experience and (b) validity of the clinical data on which the 

judgments are based. Both have been shovm to vary directly with the 

appropnateness of diagnostic confidence (for a review, see Garb, 1986; 1998). 

Other studies have show how task charactenstics (e-g., Ievel of dificulty, 
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quantity of information and its level of redundancy) affect levels of diagnostic 

confidence (e.g., Heller et al., 1992; Lichtenstein et al., 1982; Oskamp, 1965). 

Therefore, future research should address the question, in what contexts does a 

particular clinician operating with a particular clinical database articulate 

inferences with unwarranted confidence? 

A subset of this research could M e r  invcstigate the relationship between 

psychodiagnostic confidence and cognitive heuristics. This study, along with 

eulier research on these variables, suggests that heuristics play a primary role in 

the generation of confidence assessrnents and in fostering overconfidence. 

However, such intemenhg variables likely mediate the relationship bctween 

heuristics and confidence. At this juncture, data bearing on these questions would 

be highly informative to the discipline and usehl inasmuch as this knowledge 

could be used to enhance the validity of the assessments that mental health 

professionals make. 

An important area for future research is to delineate precisely the clinical 

sequelae of overconfidence for clinicians, clients, and clinical processes. Although 

research on overconfi~dence is underpinned by the assumption that the confidence 

people place in their judgments largely determines how they will subsequently 

act, this assumption has never been directly tested, and there is presently only 

very iimited, indirect support for it (Sniezek, 1992). This point is of particular 

relevance to professional psychologists, as it is not dificult to imagine the far- 
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reaching and potentially detrimental ramifications when confidence &ses From 

idiosyncratic clinician variables unrelated to pertinent client data. The concepts of 

action threshold and consequential variation descnbed earlier could be usefbl 

points of departure for this research (Baumann et al., 1991). The use of action 

thresholds delimits the definition of overconfidence to those circumstances in 

which varying degrees of confidence give rise to different courses of action. 

Consequential variation further delimits the definition to situations in which 

confidence ratings falling on different sides of an action threshold differentially 

affect clinical outcomes. In this framework, poor calibration is important only 

when it is associated with divergent intervention strategies that differentially 

influence treatment outcomes. By this definition, only clinicians whose inferences 

eventuate in these anomalies are deemed to be overconfident. These measures are 

more suited for gauging the appropriateness of confidence in ill-stnictured 

diagnostic tasks in which it is difficult, sometimes even impossible, to delineate a 

single correct diagnosis. Moreover, in applied fields, it is extremely important to 

practitioners to know whether or not variability in their judgments (and the levels 

of confidence expressed therein) entails clinically meaningful consequences. 

While this method of operationalizing overconfidence in psychologicai 

assessrnent has much to recornmend it, it has not yet been used in this area of 

empirical inquiry. 
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Finally, psychologists would appear to need to develop and evaluate 

strategies for eliminating unwarranted confidence in clinical judgment. It is clear 

that the implications of research based on generai knowledge and numerical 

estimation tasks can only be stretched so far for professional psychology. 

Formalizing such strategies as those described in the previous section and 

submitting them to empincal scmtiny could prove valuable to a field that 

presently lacks effective and enduring solutions to psychodiagnostic 

overconfidence. 

Conclusion 

The baneful consequences of prematurely locking onto a diagnosis or any 

other judgment in the domain of uncertain contingencies and unidentified 

variables and doing this with unshakable confidence need to be exarnined, and 

remedies thereto need to be developed. This is especially true in psychotherapy 

and medicine where the personal costs of errors can be serious if not tragic. The 

profession is not for those who cannot live with some degree of ambiguity and 

uncertainty. Neither is promoting a false certitude warranted. In that perspective, 

it is evident that increasing attention must be paid by clinicians, educators, and 

students to the numerous threats to the validity of the judgments they are making. 

It is clear that no single, specific strategy will eliminate overconfidence in clinical 

judgment. Rather, successful interventions will foster realistic beliefs about how 

much clinical knowledge one possesses, and like any good therapeutic 



Psychodiagnostic Confidence 

intervention, they will have to be repeated fiequently throughout training. 

Ultimately, clinicians working in this fuPy domain rnust confiont the dilemma 

posed by excessive reliance on dubious psychotherapeutics, on the one hand, and 

the inability to definitively formulate problems and appropriate plans of action, on 

the other. 
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APPENDICES 

Appendix A: Instructions to Participants 

You are going to be presented with a case file of a person who has sought 

help fiom a mental health professional. This case file is not complete, nor is it 

organized in a traditional assessment format. Your task is to provide a clinical 

assessment of this client in the sarne rnanner you do for other clients you meet in 

your clinical practice. Please use the assessrnent style or diagnostic method that 

you are most cornfortable with. We are not, however, necessarily lookiiig for a 

technical diagnostic label. Rather, we would Iike you to f in ish  us with your 

understanding of this client's problems or disorder. 

The information in the case file d l  be presented in short segments. one at 

a time, which you are to read aloud. Aher reading each segment, or, preferably. at 

any time while reading the segment, we want you to express verbally any 

thoughts you may have bearing on your assessment. If the information does not 

enhance your understanding of this client's problems or disorder in any way, 

please indicate this aloud. Because it is the rnanner in which you process this 

information that is of interest to us, it is important that you express ALL YOUR 

THOUGHTS AT THE MOMENT THEY OCCUR. 

Before you begin, we will do a short task in which you can practice 

reading and thinking aloud. Do you have any questions before you begin? 
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Appendix B: Consent Form (Main Study) 

1 am consenting to participate in a research project in which 1 will be 

making an assessment of a client who has sought psychological help on the ba i s  

of a written case file. 1 have been informed that the purpose of the project is to 

understand some of the ways in which clinicians process client information during 

the assessment procedure. 1 understand that my responses to the information in the 

case file will be recorded on a cassette recorder and anonyrnously subjected to 

techniques of discourse analysis. 

1 have been informed that any information obtained in comection with this 

study that c m  be identified with me will remain strictly confidential and that any 

wrîtten reports or publications will only include aggregated data. 1 am aware that I 

am free at any time or for any reason to discontinue participation in this study. 

Signature of Participant 

Signature of Researcher Date 



Psychodiagnostic Confidence 

Appendix C : Casefile 

Presenhg Problem: Mr. B., a 42-year old single male, cornplains of 

constant hand tremors. 

He has dificulty sleeping and reports having no energy. 

He suffee fiom a senous case of psoriasis (a skin disorder). 

Mr.B. reports that although he has been troubled by hand tremors for the 

past 20 years, these tremors have become worse in the past couple of years. 

He notices that his hand trembles most oflen when he is required to write, 

particularly in the presence of others. 

He is especially amious when he goes to the bank and needs to endorse 

his cheques. 

He notices that some of the tellers look at him strangely. He womes that 

people will notice his shakiness. 

The client. of Ukrainian extraction, was bom in a small f m i n g  

community in Ontario in 1948. 

The family moved to an upper-lower class suburb in Montreal when he 

was 8 years old. 

Mother, now aged 67, lived with his father until he died 2 years ago. 

a When Mr. B. was a child, his mother worked in a large office equipment 

firm as a maintenance woman. 
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Mother had a nervous breakdown when client was in middle childhood 

and was hospitalized as a day patient. 

The client's social and psychosexual activities reveal a checkered pattern. 

He had his first sexual experience when he was 16 years old. 

He then hooked up with an older woman; this relationship Iasted until he 

was 21. 

He reports that he was mean with her, although he dreaded becoming like 

his father, who had always mistreated his mother. 

He then had no steady girl friends but continued dating steadily, until he 

met his wife. 

He had a brief homosexual relationship in his mid-20's but reports no 

sexually rrlated illness. 

Thirteen years ago, Mr. B. became involved with a divorced wornan who 

had a baby daughter. He lived amicably with this woman and his adoptive 

daughter until 18 months ago when the wife died. 

The daughter then returned to live with her biological father. He was 

devastated by this double loss. 

Patient had attended group meetings for one-parent families with his 

comrnon-law wife. 

The client describes his mother as a strong wornan whom he admires and 

still feels close to. 
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However, he was distraught by her sale of the family f m  soon after the 

father's death. He was very attached to that farm. 

Mother was diagnosed as having cancer 2 years ago. Her condition has 

worsened but she seems to be coping well. 

Client lost his uncle 2 and 112 years ago. 

The father had worked as a night foreman in his later years. Prior to that he 

had also worked as a boxing coach. 

Client reports tliat his father drank heavily, and was an insecure and 

irresponsible man. 

He recalls that the father had tits of rage when he was drunk, smashing 

objects about the house. He also beat the mother as well as the patient frequently. 

Physical examination reveals scars on the right buttock due, reports the 

client, to strappings by his father. 

a He is the second of three children. He has two sisters, one 4 years older 

than he and the other 6 years younger. 

Both sisters are living with their husbands and their children. 

He has a soft spot for his younger sister who was also abused by his father. 

She has recently moved back to Ontario with her family. 

The mother is also closest to the younger sister. 
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a Of his early educaîion Mt. B. recalls that the principal of the school stnick 

him on the knuckles with a d e r  for failing for answer a question. He was then in 

the second grade. 

In another elementary school year client recalls failing math. The client 

reports that he failed grade 6, a year when he was heavily involved in amateur 

boxing. 

The client the client reports that he completed secondary school and did 2 

years of undergraduate work in organization and management in evening courses. 

At this iime he was working at a large office equipment fim 

maintenance worker. 

The client has few fnends. He finds himself drinking daily. about 4 bon 

of beer per day, but he doesn't want to talk about it because it reminds him of his 

father. 

a He gets together with his buddy Joe, once a week to have dinner and share 

a bottle of wine. The two discuss their problems and despair over their solutions. 

a His fiiend is married but has no children. 

Even as a child, the client kept pretty much to himself. He did not feel like 

one of the group. The kids at school made fun of him. He preferred to be alone, 

though secretly he feared others would not accept him. 

a He was not active in social sports, but under his father's guidance he began 

to train as a boxer. 
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The client's hand tremors are a hurdle for social involvement. 

He womes that his hands will shake so badly that his coffee or other 

drinks will spill. He thinks that if this happens he will have to explain this 

problem to the person he is with. 

He is afiaid that they will think he is weird. This prevents him from 

becoming socially and intimately involved with others. 

He has recently met a woman he would like to get to know but he is afiaid 

that she will find out about his tremors, especially in a restaurant. 

Although he has always been nervous and shaky inside, his problems in 

writing and holding cups of coffee have begun to seriously trouble him during the 

past 2 years. 

Although the client has experienced difficulties in the p s t  in falling 

asleep, he is having even more trouble now. 

He thinks about the nervousness and finds that this prevents him from 

falling asleep. 

His recent insomnia has begun to incapacitate him, and he feels less 

energetic than in the past. This chronic fatigue has kept hirn fiom doing much 

outside of his wotk. 

He still suffers fiom this fatigue but pushes himself to get going. 

During most of the client's work history he has worked as a maintenance 

worker. 
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0 He has worked in large institutions but also in a small neighbourhood 

community centre. 

About 5 years ago he left the comrnunity centre after he had become chief 

superintendent. He quit that job, for unspecified reasons, to return to a large fim. 

He is still employed there although he is now on sick leave. 

His present boss has shown much hostility towards him. He thinks his 

superiors want to fire him. 

He attributes the hostility to the fact that he is the only person of his e h i c  

bac kground in the maintenance-worker group. 

The others are al1 of a different (but homogeneous) ethnic background. 

They treat him like an outsider; they'd like to get rid of him. 

His work situation has wonened drastically since his wife's death. One 

superior has officially reported that he has been angry with this employee (that is. 

the client). 

When he has to fil1 out reports in front of his boss his hand tremors 

increase to the point where his writing is not legible. 

His leave of absence is now ninning out. He fears that the hospital staff 

who will file the insurance report will not justify extension of his leave. 

The client has recently broken off with a girl fnend who thinks that she 

has picked up genital warts fiom him. 

He reports having no other women fnends outside of his family. 
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He relates well with hospital staff. He reports that they, including the 

psychiatrist, the clinical psychologist, and art therapist who have worked with 

him, are warm and supportive. He has reciprocated with warmth and cordiality. 
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Appendix D: Verbal Probabilities: Selective Literature Review 

Fuz-y Sets and Subjective Probability 

Much of the information that we communicate and receive is vague rather 

than precise. A statement or word is precise if it can be undentood in one and 

only one sense and vague if it is not clearly defined or cannot be understood in at 

least one specified and precise way (Wallsten, 1990). Fuzzy set theory provides a 

frarnework for conceptualizing these notions (cf. Zedah, 1965). Within fuvy set 

theory, an element may partially belong to a set rather than belong completcly or 

not at al1 to a set, as defined in classical set theory (Smithson, 1987). 

Fu- sets have gradations of set membership and, as such, resemble 

categories of meaning used in natural Ianguage. Fuzzy set theory has been used to 

conceptualize and quanti& the meanings of cornmon verbal expressions of 

probability (e.g., unlikely, possible, probable, etc.) (Wallsten, Budescu, Rapoport. 

Zwick, & Forsyth, 1986; Zirnmer, 1984). The subjective probability of a fuzzy 

concept, defined as the measure of one's degree of belief in that concept, cm be 

represented formally as a function on the [O, 11 probability interval, as is 

illustrated in Figure 1 (Zwick & Wallsten, 1989). Functions usually take zero as 

their minimum value to represent probabilities that are definitely not in the 

concept represented by the expression and one as their maximum value to 

represent probabilities that are definitely in the concept. Probabilities with 

intermediate degrees of rnembership in the concept are represented by 
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intermediate values (between zero and one). Within fuzzy set theory, this function 

is called a membershipfinction, which is generally detined as a d e  that assigns a 

nurnber between zero and one to each element within the universe of discourse 

indicating the degree of membership of that element in a particular set (Wallsten 

et al., 1986). As applied to linguistic concepts such as verbal probability 

expressions, a membership function graphically represents the degrees of 

vagueness inherent to a concept, a charactenstic capnired by the breadth of the 

function. 

Verbal Probabilities 

People's verbal interactions are regularly and frequently laced with 

expressions of subjective probabilities bearing on an immense range of judgments 

and predictions (e.g., it might snow today; interest rates are sure to drop; he's 

uniikely to be acquitted.). This applies as much to communication among experts 

and professionals as it does to conversations among lay individuals. Because of 

the importance of probability assessments in professional decision making 

processes, the rich lexicon of probability expressions in the English language, and 

the potential for ambiguiîy and confusion in their use, investigators have 

undertaken to specifi precisely (Le., numerically) what these words and phrases 

mean. Ultimately, the goal of this research is to improve human decision making 

processes by reducing the ambiguity of these expressions. 
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Intra-individual consistency. Research has demonstrated that the 

numericd estimates or rank ordering of probability words and phrases that an 

individuai provides are Iargely consistent over time. Budescu and Wallsten (1 985) 

had subjects compare and rank 19 probability expressions on three different 

occasions. Their subjects provided stable rankings of these expressions over time. 

Beyth-Marom (1 982) had subjects provide multiple numerical estimates of the 

same probability expressions in two expenments. In the first, expressions were 

presented alone and in the second, they were embedded in a meaningful contcxt 

(i.e., a paragraph). In both parts, subjects' ratings were "highly consistent.)) 

Finally, Wallsten et al. (1986) demonstrated that, in addition to high test-retest 

reliability of ratings. the shapes of membership bc t ions  (i .e., the numerical 

distribution represented by a probability expression) remain constant over time 

wi thin-subjects. 

Infer-individual consisfency. In contrast, studies mapping probabilistic 

expressions over the probability interval [O, 11 have consistently revealed that 

there is a considerable variability between individuals in the numerical values they 

assign to specific probability words or phrases (Budescu & Wallsten, 1985). 

However, there is some systematic variability depending where the expression 

falls on the probability interval. Expressions that fa11 near anchor points (0, 0.5, 

and 1) show the most consistency across subjects compared to expressions falling 

between these anchor points (Wallsten et al., 1986). Another robust finding is that 



Psychodiagnostic Confidence 

there is considerable numencal overlap between probability tems (Budescu & 

Wallsten, 1985). For example, in one study (Lichtenstein & Newman, l967), the 

t ems  "likely and "unlikely" together covered a range of probabilities fiom .O1 to 

.99 across subjects and overlapped between 2 5  and .45. The medians of the two 

phrases were .16 and .75. The same tems in another study (Bryant & Noman, 

1980) covered a range of .O0 to .95, and their medians were, respectively, 2 0  and 

.75. These results highfight two other generalizations that can be made about 

verbal expressions of probabiiity. Fintly, in spite of individual differences, 

measures of central tendency calculated in many studies reveal that numerical 

estimates of verbal prababilities are quite consistent arnong groups (Kong, 

Barnen, Mosteller, & Youtz, 1986; Reagan, Mosteller, & Youtz, 1989), as Table 1 

illustrates. Secondly, "verbal1 y symrnetnc" tems (e.g., likely and unlikely) are no t 

"numerically syrnmetric" as one might intuitively expect; that is, they tend not be 

equidistant from the rnidpoint of the [O, 11 probability interval (Budescu & 

Wallsten, 1985). 

Confext effecfs. In order to explain the variation among numerical 

estirnates for specific probability expressions, researchers have investigated how 

different contexts in which verbal probabilities are interpreted affect the numerical 

ratings they are assigned. 

Beyth-Marom (1 982) had expert political forecasters provide single 

number equivalents for probability expressions (a) presented in isolation and (b) 
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embedded within text extracted fiom political forecasting documents. Her results 

revraied greater variability across participants when ratings were given inîontext 

rather than in isolation. She suggested that, aside fiom factors controlled in this 

study (participant's' field of expertise and the textual context in which expressions 

were embedded), other contextual variables might have contributed to this result. 

including (a) the arnbiguity with which events in the texts were described and (b) 

participants' diRering persona1 opinions and values regarding outcomes. Brun and 

Teigen (1 988) reported evidence supporting the latter. Their data revealed that 

participants' ratings of probability expressions were biased in various ways by 

personal opinions about the events under consideration, suggesting that less 

controversial topics elicit more consistency among raters. 

Several researchers have studied the effects of context within the domain 

of medical decision making. Mapes (1 979) had physicians interpret probability 

expressions that were used to describe the side effects of different drugs. Ratings 

tended to be more extreme (i.e., less probable) when an expression was associated 

with a drug with severe as opposed to mild side effects, leading Mapes to 

conclude that the meaning of an expression changes with the context. For 

example, 20.7% of participants matched the term "rare" with the category "less 

than 1 per 1000" when considering the relatively mild side effects of an 

antihistamine compared with 59.4% who matched it with "less than 1 per 1000" 

when considering the more severe side effects of a beta-blocker. Altematively, 
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this difference might reflect divergent perceptions of the rates of each drug's side 

effects (Kong, Barnett, Mosteller, & Youtz, 1986). 

Kong et al. (1986) had medical personnel interpret probabihty expressions 

indicating the likelihood that a particular symptom would occur in a patient with a 

disease that remained unspecified. Ratings were made on three structurally 

different scales: (a) free choice (0-1 00 in increments of l), (b) uniform scale (0-1 O 

in increments of 1), and (c) high or low probability scale (75-95 in increments of 5 

and 95-100 in incrernents of 1 or, conversely, 25-5 in incrernents of 5 and 5-0 in 

incrernents of 1). They found that ratings did not differ significantly among the 

different groups of participants (physicians, medical students, and other medical 

professionals), although the scale structure had a significant effect on ratings. 

Comparing their data to results of five other similar studies involving medical 

personnel, they noted that the order in the expressions were ultimately ranked 

varied considerably less than the actual probability values they were assigned, 

which they deemed as "encouraging for the future prospects of codifying the 

meaning of such expressions" (p.740). 

Men,  Druzdzel, and Mazur (1 991) studied how physicians acting as 

expert witnesses in informed consent litigation used verbal probabilities to 

characterize the risks of medical procedures. They found that probability 

expressions typically represented broad numeric interpretations, and their analyses 

only distinguished opposing extreme categories of probability expressions (Le., 
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"low" and "extremely low" corresponded to significantly lower numeric 

probabiiities than "high" and "very high"). Consistent with Mapes (1979), they 

also found that a significant proportion of variance in numeric interpretations was 

explained by the severity of consequences being characterized by the verbal 

probability. As such, expressions characterizhg a severe medical complication 

(e.g., a "tow chance" of death) relative to a less consequential outcome (e.g., a 

"low chance" of infection) tended to correspond to lower probabilities. 

Brun and Teigen (1988) varied knowledge domain and the presentation 

mode (i.e., written text versus video) to investigate their effects on numeric 

interpretations of probability expressions. Their results indicated that embedding 

expressions in a particular context ofien, but not always, impacted significantly on 

numeric ratings leading to higher inter-subject variability relative to control 

conditions in which expressions were presented in isolation. Ratings also varied 

within-subjects across contexts, in contrast to previous predictions (Budescu & 

Wallsten, 1985). Among the exceptions, variability was not significantly higher 

among physicians interpreting expressions within a medical treatment context 

compared to controls. Moreover, physicians as a group evidenced significantly 

less variability than a group of lay people interpreting the sarne expressions in the 

sarne context. This is consistent with a previous finding suggesting that 

individuals with homogeneous backgrounds interpret expressions more 
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consistently than individuals with more heterogeneous backgrounds (Moore, 

1977). 

Zhu (1992) developed and tested a mode1 to explain the effect of context 

on the interpretation of verbal probabilities. His results suggested that, when 

interpreting probability expressions, people start with a prototypical meaning of a 

word and then make adjustments given the contextual cues. The cues to which 

people attend in any context, however, are not always obvious nor the same. 

Contexts can differentially effect people, leading to either decreased or increased 

variability across individuals (cf. Brun and Teigen, 1988). 

Appendix E: Validation Study 

Participants 

20 participants will be solicited from the cohort of second-year graduate 

students in counselling psychology at McGill University to participate in a study 

of "how psychologists interpret verbal probability expressions cornmonly used in 

clinical practice.)) Al1 participants in this study will be treated in accordance with 

the Canadian Psychological Association's (CPA) "Canadian Code of Ethics for 

Psychologists" (CPA, 199 1). 

Materials 

Al1 20 candidates will be presented: (a) 2 copies of a consent form and (b) 

the research protocol. 
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1. Consentform (see Appendix F). Those students who choose to 

participate will be asked to complete a consent fom. It will infom them of their 

right to terminate their participation in the study at any time and assure them that 

their responses will remain confiidential and anonymous. 

II. Research protocol. The research protocol, which is essentidl y a paper- 

and-pencil rating task, will contain 30 different diagnostic statements. The 

diagnostic statements will be drawn from the clinician-generated think-aloud 

protocols. These think-aloud protocols, which contain clinicians problem 

formulations based on an anonymous individual's hospital file, were gathered 

previously and will be the subject of analyses in the main study in this research 

project. Each diagnostic statement will contain one probability expression 

(highlighted with an underline) that participants will be asked to rate. In total, 15 

different probability expressions will be presented. and each expression will 

appear twice. Participants will be asked to assign a rating to each expression on a 

7-point scale (cf. "The magic number seven plus or minus two", Miller, 1956) 

ranging fiom 1 (lowest probability) to 7 (highest probability). Brun and Teigen 

(1 988) demonstrated that ratings on this scale corresponded closely to ratings of 

the same terms on a 100-point probability scale and, thus, concluded that the 

precision and reliability of estimates was not significantly af5ected. 

On the fmal page of the research protocol, the list of 15 probability 

expressions will be listed in random order. Below this will be a list of 15 
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numbered blank lines, which participants will use to rank order the expressions. 

Lines 1 and 15 will be accompanied by linguistic anchors, "lowest probability" 

and "highest probability" respectively. In contrast to the first part of this study in 

which participants assigned expressions to a set number of ordered categories, the 

ranking task places fewer constraints on participants interpretations and leaves the 

final number of categories open (cf. Beyth-Marom, 1982). 

hem seleciion Two principal sources will be used for compiling the list of 

15 probability expressions to be presented to participants. The fint is the think- 

aioud protocols, described above, since these constitute instances of professional 

discourse fiom a representative sample of (novice and expert) clinicians. The 

second source is previous studies that have investigated the meanings of verbal 

probabilities from a related professional domain, narnely medicine. Using these 

two sources, it is expected that the final list of fifteen words will meet two 

conditions: (a) it will reflect probability expressions currently in use arnong health 

professionals, including psychologists and (b) it will cover the full numencal 

probability range. 

Procedure 

Participants will be solicited by distributing a memorandum by intemal 

mail. It will invite 20 second-year counselling psychology students to participate 

in this study and offer a remuneration (of about $5) to participants who complete 



Psychodiagnostic Confidence 

the experimental tasks. Participants will be instnicted to assemble at a 

predetermined time and place to complete the experimentd tasks. 

When the 20 participants are assembled, they first will be asked to read the 

Statement of Informed Consent (see Appendix F), and if they decide to participate 

in the study, to sign and date the form. Next, they will be presented with the 

research protocoi. Participants will be instructed to read each statement and 

indicate how they interpret the underlined probability expression contained in 

each statement by assigning an appropriate rating on a 7-point scale. Following 

this, participants will be asked to interpret the meaning of the 15 probability 

expressions by rank ordering them fiom lowest to highest probability. 

Data Anabses 

The data collected in this study will be analyzed in light of determining: 

(a) to what degree are participants consistent within themselves in their numerical 

interpretations of probability expressions: (b) to what degree are numerical ratings 

consistent across al1 participants; (c) to what degree are group ratings in this study 

consistent with aggregated data (e.g., medians) reported in previous studies; and 

(d) what levels of probability are typically assigned to particular probabilistic 

expressions. 

Testing consistency. Three sets of descriptive statistics will be used to 

determine the degree of intra-individual consistency. First, participants' 

probability raiings fiom the in-context task (the first part of the expenmentd 



Psychodiagnostic Confidence 

procedure) made at time 1 will be cross-tabulated with ratings made at time 2. A 

separate table will be constmcted for each expression. Second, the correlation 

between individual ratings given at time 1 and time 2 will be calculated for each 

expression. Finally, two separate correlation analyses of aggregated group data for 

the 15 expressions will be undertaken. The interquartile mean (Le., the mean of 

the middle 50% of ratings) will be used in these analyses, thus eliminating 

rxtreme and presumably unrepresentative responses (Beyth-Marom, 1983; cf. 

50% credible interval, Phillips, 1973 j. In the first analysis, interquartile mean 

ratings for the 15 expressions at time 1 will be correlated with interquartile mean 

ratings at time 2. In the second analysis, data from the in-context rating task will 

be compared to data fiom the ranking task, which constitutes the second part of 

the expenmental procedure. This analysis will involve correlating the 15 grand 

means from the in-context rating task (calculated as the averages of the IWO 

interquartile means at times 1 and 2) with the mean ranks assigned to the 15 

expressions. 

Several statistical procedures will be used in determining the degree of 

inter-individual consistency among ratings. First, a table will be constructed that 

includes the mean, standard deviation, interquartile range, and the full range of 

numeric ratings for each expression resulting fiom the rating (in-context) task. 

Similarly, a table of means, standard deviations, and ranges derived fiom the 

ranking task will be constmcted. The degree of intersubject agreement will be 



evidcnt in the amount of dispersion in both the numeric ratings and rankings as 

represented by these descriptive statistics. Finally, inter-individual agreement will 

also be assessed by generating a table of intersubject correlations In this analysis, 

each subject will be represented by a list of 15 numencal ratings, each of which is 

the mean of the two ratings given for each probability expression. The mean of 

the intersubject correlations will be calculated and will represent the overall level 

of agreement among participants for the 15 verbal probabilities. 
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Appendix F: Consent Form (Preliminary Study) 

Counsellors frequently use expressions of verbal probability (e.g., 

"improbable", "most likely") in their communications to others when they wish to 

c haracterize the likelihood of some event occurring. However, because the 

meanings of such expressions are by their nature vague rather than precise, they 

are not always correctly understood. The main objective of this research project is 

to determine what counsellors typically interpret different probability expressions 

to mean in numerical terms. Results of this research will help to clarify the 

intended meaning of probability expressions when they are used by counsellors in 

their professional work. 

If you agree to participate in this project, you will simply be asked to 

indicate what each of several verbal probability expressions means by furnishing a 

numerical equivalent of that expression as instructed in the task. It should take 

you about 15-20 minutes to complete the entire protocol. Your participation in 

this research project entails no conceivable risks to your persona1 welfare. The 

benefits you stand to gain by participating in this project include compensation for 

your time (a meal voucher worth about $5) and the persona1 satisfaction of 

contributing to a scientific endeavor. 

Be advised that your responses will be held in strictest confidence, and any 

public presentations or publications stemming fiom this study will include only 
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aggregated data. Also, it is your right to withdraw your consent to participate in 

this study at any time. 

1, , having been fully informed about the purpose 

and methods of this study, the risks and benefits it entails, and .my rights to 

confidentiality and to withdraw this consent at my discretion, agree fieely to 

participate in this study being conducted by: 

David Smith, Doctoral Candidate 

Department of  Educational and Counselling Psychology, McGill University 

Signature of Participant: 

Date: 



Psychodiagnostic Confidence 

APPENDTX G: CONFIDENCE RATING CHART 

EXPRESSION PROBABILITY: CONFIDENCE 
WEIGHTED MEANS RATING 

almost always 89.00 89.00 

aimost certain 78.00 78.00 

almost never 4.00 96.00 

always 94.00 94.00 

apparently 68.00 68.00 

atypical - 1 1 .O0 89.00 

barely possible - 13.00 87.00 

best bet 76.00 76.00 

better than even 5 8 .O0 58.00 -- -. 

bound to 89.00 89.00 

can't mle out 3 8.00 62.00 

cannot be excluded 47.00 53 .O0 

certain 95 .O0 95 .O0 

certainly 85 .O0 85.00 -- 

chance (for) 47.00 53.00 

characteristic 8 1 .O0 8 1 .O0 

characteristically 89.00 89.00 

classic 86.00 86.00 

cornmon 7 1 .O0 71.00 
! I l 

commonl y 1 72.00 72.00 
I 1 1 

I compatible with 1 65.00 65.00 
I 
I 

! conceivably l 60.00 1 60.00 
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! : consistent with i 69.00 69.00 
1 1 

1 consistently I 89.00 ! 89.00 

' could 5 1.00 5 1 .O0 

definitely 95 .O0 95.00 

doubtlessly 88.00 88.00 

effectively excludes 46.00 54.00 

exceptionaily - 5 .O0 95 .O0 
. .-.-- 

expec ted 75.00 75 .O0 -- - --A 

extremely common 86.00 86.00 

faintlv possible 1 3 .O0 87.00 

fair chance 5 I .O0 51 .O0 

fairly likely 66.00 66.00 
- - - - - - - 

fairly unlikely 25 .O0 75.00 

freauent 68.00 68.00 

frequentl y 73 .O0 73 .O0 - 

generall y 72.00 72.00 

guess 47.00 53 .O0 

good chance 72.00 72.00 

great chances 76.00 76.00 

has got to 86.00 I 86.00 

88.00 i high probability 88.00 
I I 

; highly improbable i 6.00 1 94.00 
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highly probable 89.00 89.00 

impossible 3 .O0 I 97.00 

improbable 13.00 87.00 

inconclusive 43 .O0 57.00 
, 

infieauent 19.00 8 1.00 

likely 69.00 69.00 ---- 

likely not 14.00 86.00 

low probability 18.00 --- 82.00 -- 

maj ority 70.00 70.00 - 

maY 36.00 64.00 - 

rnaybe 49.00 - 5 1 .O0 
-. P. 

might 45.00 55.00 

rnoderate probability 62.00 62.00 

moderate risk 54.00 54.00 

more often than not - 64.00 64.00 -------. 

most 75.00 75.00 

must 87.00 87.00 

no chance 3 .O0 97.00 

normally 79.00 79.00 

not certain 38.00 62.00 

not inconsistent with i 65.00 1 65.00 

not Mequently 48.00 t 52.00 
1 

not likely 1 3 .O0 1 87.00 
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1 
' not much chance 16.00 84.00 

not possible 3.00 97.00 

not probable 13.00 87.00 

not quite even 44.00 56.00 

not unreasonable 33.00 77.00 

not usual 20.00 80.00 

not very probable 20.00 80.00 

obviously 86.00 86.00 

occasionally -- 2 1 .O0 79.00 
- -4 

odds on 74.00 74.00 --- 

on occasion 37.00 73 .O0 
-- 

perhaps .- 43 .O0 57.00 -- -- 

possible 36.00 64.00 
--- 

possibl y 39.00 - 6 1 .O0 
- -  

predictable 72.00 72.00 

pretty good chance 67.00 67.00 

probabIe 67.00 67.00 

pro babl y 72.00 72.00 

quite certain 82.00 82 .O0 

quite likely 79.00 79.00 

quite unlikely 1 1 .O0 89.00 

rare 6.00 94.00 
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l 

rather 58.00 5 8 .O0 
---- - 

rather likely 69.00 69.00 

rather unlikel y 2 1 .O0 79.00 

scarcely 10.00 90.00 

should 7 1 .O0 7 1 .O0 

significant chance 58.00 5 8 .O0 

slight odds against -- 45.00 55.00 - - 

slight odds in favor 55.00 55 .O0 - 
small chance 16.00 84.00 

. -- 

sometirnes 26.00 74.00 

somewhat likely --- - 59.00 59.00 -". 

somewhat udikely 3 1 .O0 69.00 

sounds 68 .O0 68.00 

suggests 58.00 5 8 .O0 
-- 

supports 65.00 65 .O0 

sure 93 .O0 93 .O0 

tend to believe 63 .O0 63 .O0 

tossup 50.00 50.00 

typical 77.00 77.00 
1 

40.00 uncertain ! 60.00 

undoubtedly 9 1 .O0 9 1 .O0 
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-- 

1 

usuall y 76.00 

usually not 18.00 82.00 

vast maiority 89.00 89.00 

very doubtfùl 8.00 92.00 

very improbable 25.00 75.00 --- 

very likely 86.00 86.00 
- 

very often (happens) 80.00 80.00 -- - .  

very probable 86.00 -- 86.00 -- .- - - - 

very seldom 12.00 88.00 

very unlikely 
.- - 9.00 9 1 .O0 

very unusual 5.00 95.00 

well might 60.00 60.00 

wonder 41 .O0 59.00 

would (happen) 65.00 65 .O0 
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Appendix H: Instructions to Participants 

In the following pages, there are a number of statements that any mental 

health professional might make about a client in any one of various professional 

contexts, such as a case conference, an informal consultation with a colleague, or 

an assessrnent report. In each of these statements you will find an underlined word 

or phrase that expresses how much confidence the speaker places in his or her 

problem formulation. The following is an example of such a statement: 

There is a good chance that this man is depressed. 

Undemeath each statement is a scale with numbered points ranging from 1 to 9, 

which appears as follows: 

1 2 3 4 5 6 7 8 9 

This scale is simply a coarser version of the full probability scale ranging frorn O 

(or 0%) to 1 (or 100%). Therefore, the number " 1 " on this 9-point scale represents 

probabilities falling at or close to O and the number "9" stands for probabilities 

falling at or close to 1. Al1 other nurnbers represent values between these two 

extremes. 

Your task is to indicate what proba bility the underlined expression 

corresponds to by circling the appropriate number on the 9-point probability 

scale. In other words, if a counsellor says that there is a "good chance" that 

someone is depressed, what numerical probability does the expression "good 
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chance" refer to? If you feel that a particular expression actually falls between two 

numbers on the scale, circle the number which you believe the expression falls 

closest to, even if it is only rnarginally closer. Please circle only one number for 

each item, and please respond to every item. In the last section, you are asked to 

rank order a set of expression from lowest to highest probability. Please read the 

instructions carefully before beginning. 

The entire task is divided into three sections. When you are responding to 

items in each of these sections. please do not refer back to previous sections you 

have completed to help you select any of your responses. Remember that what 1 

am interested in is your interpretations of these probabilistic expressions, so it is 

impossible for you to respond incorrectly. 
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Instructions to Participants (Revised) 

In the following pages, there are a number of statements that any mental 

heaith professional might make about a client in any one of various professional 

contexts, such as a case conference, an informal consultation with a colleague, or 

an assessrnent report. In each of these statements you will find an underlined word 

or phrase that expresses the probability that the clinician's judgment is 

correct. The following is an exarnple of such a staternent: 

(a) There is a good chance that this man is depressed. 

(b) It is vew unlikelv that she will benefit from treatment. 

Undemeath each statement is a scale with numbered points ranging from 1 to 9, 

which appears as follows: 

1 2 3 4 5 6 7 8 9 

This scale is simply a coarser version of the full probability scale ranging 

from O (or 0%) to 1 (or 100%). Therefore, the number " 1" on this 9-point scale 

represents probabilities falling at or close to O and the nurnber "9" stands for 

probabilities falling at or close to 1. Al1 other numbers represent values between 

these two extremes. 

Your task is to indicate what probability the underlined expression 

corresponds to by circting the appropriate number on the 9-point probability 

scale. In other words, if a clinician says that there is a "good chance" that 
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someone is depressed, what numerical probability does the expression "good 

chance" refer to? What numencal probability does the expression "very unlikely" 

refer to? If  you feel that a particular expression actually falls between two 

numbers on the scale, circle the number which you believe the expression falls 

closest to, even if it is only marginally doser. Please circle only one number for 

each item, and please respond to every item. 

The entire task is divided into three sections. When you are responding to 

items in each of these sections, please do not refer back to previous sections you 

have completed to help you select any of your responses. Remember that what 1 

am inierested in is your interpretations of these probabilistic expressions. so it is 

impossible for you to respond incorrectly. 


