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Abstract 

Discretized analog (Discan) scaling is a reliable and precise quantitative scaling 

methodology used to measure an individual's target complaints. feelings. beliefs. attitudes. 

symptorns or problems such as emotionai distress and anxiety. Discan has k e n  s h o w  to 

be useful for various clinicai and research applications. Discan has not been formally 

tested for validity, however. whîch is the purpose of the present study. A longitudinal 

design was used in which thirty five undergraduate students with elevated levels of anxiety 

and six clinical participants undergoing anxiety-management therapy were assessed 

weekly, eight times each. Scores on Discan anxiety and impulsivity scales were compared 

with scores on the State Trait Anxiety Inventory, State form (STAI-S) and the Basic 

Personality Inventory - Impulse Expression (BPI-ImE) scaies. Results from Pearson's 

correlations, visual and qualitative analyses of the data provide support for the concurrent 

and discriminant validity of idiographic Discan scales. 
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Introduction 

A Studv of the Validity of Discretized Analoe Scaling 

Shapiro (1961) pioneered work in the field of idiographic assessrnent of 

subjectively experienced dysfunctions. His idiographic measure of target-problems was 

called the Personal Questionnaire technique. This technique was used to assess change 

over the course of thenpy and therapy outcome (Singh & Bilsbury, 1989a). It was one of 

the first attempts at contributing a tool or methodology with which to conduct idiographic 

single-case research designs that were soon to become so commonly recornmended 

(Barlow & Hersen, 1984). Improvements upon Shapiro's Personal Questionnaire 

technique have lead to the development of an idiographic measurement tool caIled 

Discretized Analog Scaling (abbreviated Discan) (Singh & Bilsbury, I989a). 

New tests, scales, questionnaires and other measures are developed regularly to 

fulfill the specific needs of researchers and practitioners (Silva, 1 993). This practice 

creates an availability of an overwhelming number of measures from which to choose 

(Bech et al., 1993; Fischer & Corcoran, 1994). It is often found that a single measure is 

inadequate for assessing the area of interest and as a result, a battery of tests must be used. 

The cost of designing a new measure for every specific need is great both financially and in 

te- of time taken to develop and evaluate the instrument. Shapiro (1961) noted these 

and other drawbacks to designing new and specific measures for each evolving purpose, 

and as a result designed the Personal Questionnaire Technique from which evolved Discan 

(Singh & Bilsbury, 1989a). 
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Discan assessment seeks not to measure a single construct but, rather, attempts to 

provide a broad framework within which to measure any subjectively experienced state 

imaginable. This framework then is the device with u-hich measurement occurs; the 

constmcts to be measured are selected to meet the mesurement needs of the clinician or 

researcher. In this way, Discan is not a new measure but is a new measurement technique. 

This feature makes Discan a unique type of assessment tool with wide applicability (Singh 

& Bilsbury, 1989a). It is important then to show that Discan is a sound device with which 

to make assessrnent of various constnicts. 

The purpose of this thesis is to atternpt to examine the validity of Discan 

measurement scales. By comparing scales of known vdidity and reliability to Discan 

measures, it is possible to determine whether or not Discan can be used as a valid 

assessment tool. Through a series of single-case studies and group designs, an attempt 

will be made to determine whether Discan c m  be used validly to assess change over time. 

A description of Discan methodology and the methods of validation follow a discussion of 

some of the relevant philosophies, controversies and fmdings covered in the literature. 

Reasons for Measurement in Psvchology 

Measurement methodology has been one of the most broadly discussed issues in 

the social sciences and this tradition continues today (Bech et al., 1993; Jones, 197 1). 

Psychologists involved in research and practice rely upon assessment or measurement. 

Quantitative assessment has replaced the traditional narrative case report that once formed 

the basis of clinical evaluation (Burdock, 1982). Objettivity in measurement becarne 

important for a nurnber of reasons, not the least of which was the development and 
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demands of pharmacotherapy (Engelsmann, 1982). The issue of adequate measurement 

inevitably must be considered, whether in pursuit of responsible intervention, observation 

or information concerning attributes of objects, organisms and events (Cone, 1988; 

Corcoran & Fischer, 1987; Jones, 197 1). 

Assessment and measurement methodologies are continually sought by 

professionals for numerous reasons. Barlow, Hayes and Nelson (1984) pointed out that 

collecting quantified measures of clients' problems and pmgress c m  be useful for any and 

al1 of the following general reasons. The first is to improve or enhance treatments and 

interventions. Measunng problems has been shown to contribute to the actual 

improvement of clients because it provides clients and therapists with feedback about the 

changes that occur over time. Monitoring therapeutic change allows therapy or treatment 

changes to be made when and if necessary. Measurement of client-specific problerns can 

help in treatment and goal formulation. A second reason for collecting measures is to 

enhance clinical science, research methods and the general body of relevant information 

that is accumulated as a result of this process. A third and final reason that quantitative 

measures are useful is that of accountability. In fact, managed mental health care is one of 

the most recent advocates of the development and use of sound assessrnent or 

measurement methodologies (Barlow et al., 1984; Wise, 1994). As a result of these 

reasons, there is a netxi for measures or  instruments that can accommodate al1 aspects of 

the concems of the clinician or researcher. In order to illustrate this further, some of these 

concepts are addressed in more detail in the following sections. 
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Measuring Outcome to Demonstrate Accountabilit~ and OuaIitv of Care 

Although there have been many controversies and difficulties surrounding it. the 

concept of managed health care has become increasingly prominent in the psychological 

Iiterature (Barlow et al., 1984; Callan & Yeager, 199 1: Hoyt & Austad, 1992). Managed 

heaith care was developed as a means of assisting health care professionals to cope with 

the demands of spirding health care costs and the public demand for high value care and 

accountabiiity (Schy ve & Prevost, 1990). 

Changes in the hea1t.h care system have introduced new challenges for 

psychologists (Broskowski, 1995). The practice of psychotherapy is no longer 

independent of the scrutiny of economic providers (Austad & Hoyt, 1992). Mental hedth 

providers have been called upon to demonstrate the necessity of treatments for particular 

clients in order to obtain sufficient funds to support the costs of the services provided 

(Mirin & Namerow, 1991; Schyve & Prevost, 1990)- Treatments for inpatients must be 

demonstrated as "active" rather than "custodial" (Mirin & Namerow, 199 1). 

Psychologists must demonstrate the effectiveness of short-term therapies as opposed to 

costly, ongoing long-term treatments (Austad & Hoyt, 1992). Furthermore, it may be just 

as important to monitor changes during the therapy process as well as outcome variables 

(Barlow & Hersen, 1984; Fauman, 1990; McAuliffe, 1979). In order to meet these 

demands, mental heaith pmfessionals must demonstrate empirically the effectiveness and 

quality of care through the use of well designed outcome studies using adequate 

assessrnent tools (Austad & Hoyt, 1992; Mirin & Namerow, 199 1; Schyve & Prevost, 

1990). 
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Mental health professionals maximize the value of psychological care by 

demonstmting the usefulness and effectiveness of psychotherapeutic treatments (Austad & 

Hoyt, 1992; McAuliffe, 1979). There is a need to determine aspects of care that are 

important, and to measure them quantitatively (Barlow et  al., 1984: Fauman, 1990). 

Quality of care and treatment outcome have become increasingly important measures of 

health care service (Broskowski, 1995; Fauman, 1990; Minn & Namerow, 199 1 : Sabin, 

199 1 : Schyve & Prevost, 1990; Sederer & St. Clair. 1990). As a result, the development 

and use of reliable and valid methods for establishing treaunent outcome and quality 

assurance criteria is crucial (Fauman, 1990). 

Treatment Outcome Measurement 

Evaluating the outcome of psychotherapy has long k e n  a topic of concern among 

mental W t h  professionals (Gde ld .  Prager & Bergin. 197 1 ; Luborsky, 197 1). The 

devetopment of cl inically meaningful outcome measures for psychotherapy has c hallenged 

clinicians and researchers for many generations (DeWin, Kaltreider, Weiss & Horowitz, 

1982; Kline, 1957). Rigorous scientific criteria with which to evaluate clinical changes or 

improvement are constantly sought by professionals hoping to dernonstrate the value of 

their therapies to their clients and independent evaiuators (Corcoran & Fischer, 1987; 

Schyve & Prevost, 1990; Sederer & St. Clair, 1990). These measures often consist of a 

battery of some of the most popular tools, including measures of affect, personality and 

other similar constructs. Endless lists of assessrnent twls  c m  be consulted in order to 

choose a measure that best suits the purposes of the research or clinical practice (Bech et 

ai., 1993; Fischer & Corcoran, 1994). Despite the plethora of existing scales, however, 
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clinicians and researchers continue to develop new scdes and seek scales that are more 

psychometrically sound and specific or suited to their particular purposes (Silva. 1993). In 

fact, the psychological literature conceming issues such as treatment outcome, 

accountability and managed care has indicated that there is a need for new measurement 

tuols that can assess change over the course of therapy in clients' symptoms, target 

problems, therapeutic goals and outcomes (Engelsmann, 1982: Sc hy ve & Prevost. 1 990). 

Regardless of their purposes, designing assessments or measures that rneet the high 

demands of today's scientific standards continues to be a challenge (Cone, 1988; 

Engelsmann, 1982; Silva, 1993) and the psychomeuic properties of measures are often 

unknown or  inadequately established (Johnson & Bolstad, 1973). Assuring that meaures 

are psychometrically adequate rneans testing for reliability and validity, and possibly a 

number of other psychometric attributes: responsiveness, accuracy, and utility (Cone. 

1988; Guyatt, Walter & Nonnan, 1987; Silva, 1993). The manner in which measures are 

collected aiso contnbutes to their adequacy and usefulness. Barlow et  al. (1984) have 

reviewed some guidelines for collecting quantitative measures of client's problems a d  

progress and these are described in the foiiowing sections. 

Issues In PsvchoIogical Measurement 

In order to help researchers and practitioners implemen t adequate data collection 

and measurement procedures in their respective settings, Barlow et al. ( 1984) have 

provided some guidelines that may be helpful. A few guidelines that are particularly 

relevant are surnmarized in the suggestion that one should delineaîe several of the client's 
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pro blems in specific terms using multiple meas~ires thrit are sensitive, rrteaningfril, 

accurate and psychomerrically sowtd. 

Adhering to a set of guidelines such as those proposed by Barlow et al. ( 1984) 

may appear simple, however decisions may become more complex when one considers the 

many different measures avaitable and many different measurement orientations from 

which to choose (Cone, 1988; Corcoran & Fischer, 1987; Engelsmann, 1982; Jones, 

197 1). For example, any given instrument rnight have an idiographic or a nomothetic 

basis, rnight be problem-specific or quite general in scope, might be state or trait focused, 

and may be examiner adrninistered or self-administered (Cone, 1988). Some of the 

competing measurement orientations, such as global versus specific measurement, 

nomothetic versus idiographic measurement, and groupdesign versus single-case 

methodology will be discussed in the following sections. 

General and S~ecific Measurement 

Most of the widely accepted measurement tools have k e n  designed to assess 

either specific variables or global changes in functioning, both having advantages and 

disadvantages (Guyatt, Feeny & Patxïck, 1991). Non-specific, generic measuress of 

functioning or adjustment such as the General Health Questionnaire (GHQ) or the Global 

Assessrnent of Functioning Scale (GAF) are useful tools for measunng broad changes 

over many difierent constructs. Generic measures, however, may be too general or vague 

to detect important fluctuations in particular or specific areas of concem (Guyatt e t  al.. 

199 1). Instruments that are vague are said to have low levels of responsiveness, often 

M i n g  to detect small but important fluctuations and changes in variables that are relevant 
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to the client (Guyatt et al., 199 1). Instruments that have low responsiveness are 

sometimes said to "drown out9* clinically important information. Pocock (199 1) has 

elaborated indicating that "any specific sigrtal could be swamped by the noise of al1 other 

influences [on the construct being measured] so that failure to demonstrate an effect on a 

global score should not be taken to mean that there is no important treatment difference" 

(p.261S). Generic measures that contain patients' target complaints may sometimes be so 

general or even comprehensive that the complaints endorsed on the scale may become 

inadequately expressed in the final score (Battle, 1966). This issue of non-responsiveness 

can be especially problematic when assessing treatment outcome because the 

responsiveness of an outcome measure is crucial to detecting differences between different 

treatments and whether or not significant changes have occurred (Deyo & Centor, 1986). 

Specific measures are those that aïm to assess a single consvuct or set of specific 

constructs such as depression, anxiety and personality. For example, the Beck Depression 

Inventory (BDI) and the sub-scales of the Minnesota Multiphasic Personality Scale 

(MMPI) were constructed to assess very specific domains of adjustment or functioning. 

Measures that have been designed to assess specific variables or specific types of 

situations are widely used partly because of the obvious advantage provided by assessing 

problem-specific constntcts, diseases or populations (Wiklund & Karlberg, 199 1 ). If 

selected carefully , specific measures are more likel y to be responsive to clinicall y relevant 

changes than are generic measures (Guyatt et al., 1991; Wiklund & Karlberg, 199 1). 

Specifrc measures can be advantageous when one is certain that the construct to be 

measured is defined by the items on the specific scale. Such instruments are no& always 
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useful in assessing non-specific problems or general changes in functioning (Guyatt et al., 

199 1). Specificity also becomes problematic when an instrument is so specific that it fails 

to detect related and important information or issues that contribute to a client's major 

problems or  the treatment outcome. This type of problem rnay be called "missing the 

mark" and constitutes a Type 1 error. This type of problem also occurs when the measure 

is specific to a particular construct that is relevant to the client, (for example, depression) 

but the instrument is not sensitive enough to gradua1 therapeutic improvements or  changes 

(Barlow et ai., 1984). Another probIem with instruments that are population specific is 

that they provide "measures [that] may not be applicable across cultures, i.e., [some] 

measures may be more acceptable to patients in North America than in some European 

countries. Difficulties in language translation, and social/intellectual differences within 

countrïes may also interfere with the general validity of any particular Iine of questionning" 

(Pocock, 1991, p.261S). 

It has been a stmggle to avoid the difficulties and complications involved in 

outcome measurement. In order to make a compromise between the too-specific and the 

overly vague, there is a need for scales that are general enough to accomodate a wide 

variety of problem and therapy issues and yet specific enough to assess variables of 

significance to clients. Theonsts have speculated that one way to avoid some of these 

pitfalls is to direct more attention "toward the specific changes which are sought with each 

individual client" (Garfield, Prager & Bergin, 197 1, p.321). Measuring target problems is 

one way to approach this issue. 
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Measuremen t of Tareet Problems 

Assessing outcome using a target-problem approach has been considered useful by 

many cesearchers and practitioners (Hesbacher, Rickeis & Weise. 1968: Fmk. Nash. - 

Stone & Imber, 1963; Frank, 1966; Mintz, 198 1; Nezu. Nezu & Pem, 1990). Frank 

(1966) reviewed the use of focal sympfom in psychotherapy and indicated that focal 

symptoms have again become the center of therapeutic interes t. Frank ( 1 966) de fined 

fixa1 symptoms as "any cornplaint for which the patient seeks treatment, including states 

of subjective distress ..." (p.565). Clients seeking treatment often present a number of 

focal symptorns or target problerns representing their chief cornplaints which therapists 

sometimes refer to as presenting problems (Hesbacher et al., 1968). Changes that occur in 

target problems have been recommended and shown to be useiul as indicators of treatment 

outcome (Freyhan, 1959; Hesbacher et al., 1968). Furthemore, it has been suggested that 

measures of target problems should be tailored to the individual (Bond, Bloch & Yalom, 

1979; Malan, 1973; Rickard, 1965) because ''client behavior patterns [that] therapists 

attempt to change are not the sarne for al1 clients or even necessarily the sarne for any 

individual client at différent stages of therapy" (Ford, 1959, cited in Rickard, 1965). 

Hesbacher et aI. (1 968) have reviewed some of the advantages of using target 

problern approaches in outcome measurement. One advantage of using a target problem 

measure is that it is often brief and simple, consisting of very few items as opposed to 

using long and cumbersome lists of symptoms to evoke responses. Another advantage is 

that the items to be measured are generally uttered direcdy by the patient using his or her 

own words or natural language, which is subsequently recordcd by the examiner with 
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minimal interpretation. This methodology can provide a measure of understandable, 

uncornplicated and personally relevant problem areas for the client (Hesbacher et al., 

1968). 

Treatment outcome studies that examine the differences between using target 

problem approaches versus global irnprovernent measures have shown that the problem- 

specific measures are often more sensitive to change (Battle et al., 1966; Guyatt et al., 

199 1 ; Hesbacher et al., 1968; Nezu et al. 1990). Research using global measures of 

change as outcome indicated that these rneasures are limited in scope and value as they are 

often ambiguous and open to question (Battle et al., 1966; Garfield et al., 197 1). More 

specific and clinically relevant measures, such as problem-specific instruments, have been 

shown to satisfactorily assess treatment outcome (Battle et al., 1966). 

Outcome research using target problem measures has provided a rationale for 

using problem-specific cntena (Garfield et al.. 197 1 : Hesbacher et al.. 1968). The 

increased specificity and responsiveness that these measures can provide may be a 

practicd solution to some of the measurement problerns faced by researchers and 

clinicians. it has been suggested that by measunng probIem-specific changes within the 

individual client, there is an increased likelihood of improving the quality of the assessment 

(Garfield, Prager & Bergin, 197 1). One way to approach t!!is task is through the use of 

idiographic methodology . 

Idiogra~hic and Nomothetic Measurement 

Psychologicd assessment approaches often have k e n  divided into the categories 

nomothetic and idiographic. The division began befoce 1858. when Samuel Bailey 
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proposed that the discipline of psychology be divided into two sepafate areas of study: one 

chiefly concerned with the subject of individual character and the other concemed with 

generai laws that are common to ail people (Allpon, 1937). In 1904, the German 

philosopher, Windelband introduced the ternis as a means of distinguishing between 

methods that are scientific (nomothetic) versus humanistic (idiographic) (Eysenck, 1954) 

and he suggested a separation of these nomothetic and idiographic disciplines (Allport, 

1937). 

The terms nomothetic and idiographic were first introduced into Anglo-Arnerican 

psychology by Allport in 1937. He described nornothetic methods as those "seeking only 

general laws," or looking for commondities among the subjects who undergo assessment, 

whereas idiographic assessment "endeavours to understand some particular event in nature 

or in society," or looks for distinguishing characteristics concerning a single individual 

who has undergone assessment (Allport, 1937, p.22). The distinction between the tenns 

nomothetic and idiographic rnight be clarified using chernistry and literature as examples. 

Chemistry is an exact science that deals with concepts such as the composition and 

structure of elements and it applies a set of general rules to al1 new problems that the 

chemist aims to solve. In this way, chemïstry is a "nomothetic science". Literanire, by 

contrast, can be regarded as an "idiographic science" (Allport, 1962). which aims to 

explain the specific importance of a particular event or story from which others can 

generalize and leam 

Idiographic methodology stems €rom the notion that individuals are both unique 

and important. This viewpoint is clearly reflected in Ailport's (1937) book, in which he 
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began with the statement, "The outstanding characteristic of man is his individuality" 

(p.3). Allport ( 1937) discussed idiographic psychology as a means of examining the 

individual as a whole, comparing aspects of a person to that person him or herself- Beck 

(1953) described idiographic psychology as the method through which one can corne to 

understand the "universe of traits [and] variables" that affect one another, and when these 

are combined they fonn an individual (p.357). Marceil (1977) indicated that according to 

Allpon, idiographic methods were those that served to highlight uniqueness, identity, will. 

and other humanistic concepts. These definitions imply that the idiographic rnethod of 

study in psychology is one that is concerned with the variables that are unique to an 

individual, and contribute to hisher differences and idiosyncrasies. According to this 

viewpoint, idiographic psychology examines the particulars of a penon and how those 

particulars work within that person's O wn sy stem. Idiographic methods are person- 

specific. 

The idiographic method does not always attempt to generalize the information 

learned about one person to other individuals, although idiographic psychology ofien 

attempts to understand concepts by using a specific case and then applies this 

understanding to other cases. It is from this perspective that the single case experinzental 

design was bom. Traditionally, however, psychology has sought to discover general laws 

based upon n o m s  that can be applied to the single case. Despite attempts to demonstrate 

the role of idiographic methods in psychology. it has k e n  striving to make itself a 

completely nomothetic discipline (Allport, 1937, 1962; Beck, 1953). 
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Despite clinical and penondistic psychologists' interest in how individuals differ. 

early investigators in psychology such as Wundt. Muller. Ebbinghaus. Kulpe. and Titchner 

were devoted to establishing psychology as a nomothetic science (Skaggs, 1945). With 

the advent of forma1 measurement techniques in psychiûtry and psychology. such as the 

Rorschach test, came an interest in supplementing subjective interpretation of clients with 

objective, nomothetic measures (Baldwin, 1942). This was an important advance in the 

science of psychology because the validity of the interpretative value of subjective records 

and accounts of individual lives was found to be unquestionably dependent upon therapist 

variables (Baldwin, 1942). Scientists in psychology have been preoccupied with 

"generalized tmths" and nornothetic measurement methods since that time (Allport, 1937). 

This interest served as the foundation of nomothetic methodology, that is, the study of 

laws and principles that can be applied to groups of people or individuals. 

Bromley (1968) explained that nomothetic psychology attempts to apply general 

laws, or norms, to the individual. Nomothetic assessrnent enables psychologists to l e m  

what is tme of persons and groups in general. It is concerned with the consistencies and 

regularities among people. Broverman (1962) explained that normative measurernent 

assumes that al1 members of the population possess varying arnounts of particular enti ties 

or traits which account for certain individual differences in behaviour. As a result, 

nomothetic measures assign the behaviour of a given individual to a point or mark on a 

normative scale. This procedure distributes the scores about the n o m  of the population. 

In this way, behaviours and other measured constnicts are "ordered on dimensions which 

transcend the individual" (Broverman, 1962, p.295). 
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Another way to understand nomothetic methodology is to view it as a continuum 

between what is considered normal and abnomal. For example, a population's average 

score on a scale can be said to be the nom and can be used to determine which individuals 

deviate from that nom (Broverman, 1962; Cone, 1988). In this way, nomothetic 

assessment c m  help to detect those individuals who differ from the normative group, and 

who may therefore be of particul interest. Objective nomothetic measurement 

procedures can be used in this way to supplement therapists' more subjective clinical 

interpretations. 

Despite the obvious benefits incurred by nomothetic measurement techniques, 

there are several cautions to using this method. Bromley (1968) cautions that when using 

nomothetic methods one is always at risk of overgeneralizing about people, and advocated 

idiographic methods to remedy this. Without the use of idiographic methods, there could 

be severe limitations in the ability to understand and predict individual behaviour (Runyan, 

1983). This is so because in the context of assisting cornparisons among individu& 

nomothetic methods of assessment sacrifice some sensitivity to the individual. By 

contrast, idioPphic assessment measures the idiosyncrasies in the activities and lives of 

individual people (B romley , 1 968). Using idiographic measurements. a clinician can 

assess specific variables that are relevant to the individual's situation without 

overgenerdizing. The use of idiographic assessment also allows the individual to be tested 

against what is "nomal" by his or her standards as opposed to what is "normal" in general 

(Bromley, 1968). This methdology is sometimes called ipsative measurement 

(Broverrnan, 1962; Cattell, 1944; Jackson & Alwin, 1980). 
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Another predominant argument against using nomothetic measures for essentidry 

idiographic purposes cornes from the following Iine of thinking. Cone (1988) pointed out 

that when nornothetic methods are used, there is enough information lost in creating the 

normative standards that the end-result is a measurement that c m  not be generalized to 

individuals in different circumstances. As a result of this, the nom-based measure will 

offer minimal generalizability to the individuai case (Barlow et al., 1984; Cone, 1988). 

This point of view has been assened repeatedly and is surnmed up nicely by Barlow et al., 

(1984), who stated that generalization to the individual cannot be made from nomothetic 

measures since "the complexity of the human condition will preclude any attempt at 

experimentally establishing generalization" (p.58). They also explained ttiat because group 

cornparison designs are using groups to obtain their information, those designs "have 

inherent limitations in the ability of practitioners to apply their results to individuals" 

(Barlow et al., p.66). Followers of this philosophy have asserted that generalizability to 

the individual cm be made only once an accumulation of singlecase studies has created 

sufficient data conceming any given area of concem (Barlow et al., 1984; Bromley, 1956; 

Cone, 1988). Bromley (1986) refers to this proçess as the development of case Law. The 

singlecase methodology that began in the 1950's is the trend that follows this logic, and is 

further described in a section below. 

The Nomothetic venus Idioora~hic Debate There has been a debate in the 

literature conceming the use of idiographic and nomothetic assessrnent in psychology. 

which argues that psychology has becorne overly concerned with nomothetic methods and 

is not concerned enough about idiographic methods, individuality and the single case 
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(Holt 1962; Runyan, 1983). Although traditional psychological science had followed 

mainly the nomothetic formula of measurement, some authors began to argue that there 

was an increasing need for the implementation of idio_mphic methods as well. For 

example, Allport. (1937) encouraged the use of idiographic assessment and felt that it was 

a nwessary and togical next step for the study of personality in psychology. Later, Beck 

(1953) followed AIIport's tradition, advocating the use of idiographic methods. 

In attempt to reconcile the ensuing debate. Allport (1937) was among the first who 

sought to encourage the use of both nomothetic and idiographic methodology. Despite 

the tendency to ignore idiographic issues and the suggestion to separate the idiographic 

and nomothetic disciplines, Allport suggested an "artful blend of generalization with 

individual portraiture" (1937, p.22). He clarified that a skillfd combination of both 

idiographic and nomothetic approaches which "overlap and contribute to one another" 

could broaden and strengthen the scope of psychology (Allport, p.22). 

Research since Allpon's early writings has shown that both idiographic and 

nomothetic methods are useful and "their combination results in maximal power" (Kenrick 

& Braver, 1982). More often, however, psychologists were persuaded that they must 

select a single method of evaluation (Allport, 1937; Marceil, 1977) and Stones (1978) 

pointed out that the majority of published work uses nomothetic methods. These and 

other writers in the field began what is known today as the idiographic-nomothetic debate 

and very few have settied upon a compromise ktween  the two rneasurement 

methodologies (Runyan, 1983). For a comprehensive review of this debate. refer to Holt 

(1962). 
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Followers of the idiographic tradition sought appropriate idiographic methodology 

that could stand up to the rigour of nomothetic methods led to the development of the 

case study (Barlow & Hersen, 1984; Dukes, 1965). In this way the single case design was 

an attempt at the solution to problems associated with deciding between nomothetic and 

idiographic methodologies (Barlow et al.. 1984; Barlow & Hersen, 1984; Cone. 1988). 

These singlecase designs employ scientific and statistical rnethods in order to produce 

information that is generalizable to other individuals who present similar circumstances 

(Barlow & Hersen, 1984). Single case studies were useful for sheding light on rare 

phenornenon, casting doubt on nomothetically established theoretical assumptions (Dukes. 

1965) and for answenng specific questions regarding therapy process and outcome 

(Barlow & Hersen, 1984; Shapiro, 1961). The single case design is described more fully 

in a section below. 

Another attempt to reconcile the nomothetic-idiographic debate lead to the 

scientist-practitioner split, described in the next section. 

The Scientist-Practitioner Svlit. Homogeneous group designs, precise statistical 

procedures and nomothetic assessments constitute a large percentage of the research 

methods that have been used to determine the existence of effects of therapeutic 

interventions. therapist variables and other issues of importance to practitioners (Barlow et 

al.. 1984; Barlow & Henen, 1984; Hayes & Leonhard, 199 1). In this way the science of 

psychology and the practice of psychofogy are closely interconnected. Due to the 

centrality of the individual client to clinical science and practice, however, the more 

scientSc and nomothetic methods were frequently judged unacceptable or irrelevant to 
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practitioners' work with individual clients. Practitioners sought to bridge the gap between 

science and practice by bringing the research limitations to light and by developing the 

single-case experimental design (Barlow et al., 1984, Barlow & Hersen, 1984). 

Unfortunately, there were other practitioners who dealt with the gap between science and 

practice by failing to consume and apply the research findings altogether (Barlow et al., 

1984; Bergin & Strupp, 1972). As a result, a tension grew between researchers and 

clinicians, sometimes referred to as the scientist-practitioner spiit (Barlow & Hersen. 

1984: Hayes & Leonhard, 1991). This scientist-practitioner split was partly responsible 

for the continuai disillusionment with nomothetic assessment. 

Single Case Methodoloey 

The need for adequate assessment and research methods in psychological practice 

helped to advance the developrnent of methods that were acceptable to both the clinician 

and the researcher. One of these methods is known as the single-case design (Barlow et 

al., 1984). Other names for the single-case design include single-subject research, N of 1 

studies, N=l  design, tirne-series designs and sometimes they are referred to as qrrasi- 

experimental designs (Campbell & Stanley, 198 1 ; Dukes, 1965: Davidson & Costello, 

1969). Single-case research is conducted in an effort to find results that are useful to the 

individual client as well as generalizable to other individuais who share similar 

circumstances or problerns (Barlow et al., 1984; Barlow & Hersen. 1984; Wolery & 

Hanis, 1982). 

There are many methods that may be employed within the single-case desip.  

Most singlecase designs are characterized by "accurate, repeated assessment, careful 
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analysis of trends in client progress, specification of the treatment plan and adherence to it. 

and a readiness to change directions when a client's program indicates that that is what is 

needed" (Hayes Br Leonhard, 199 1, p.225). Experimental designs and analyses used for 

single-case methodology vary from smdy to study becriuse of client and situational 

variables, the questions asked and the research needs. There are, however, sorne elements 

that are common to most single-case designs such as repeated measurements, replication 

and visual analysis of data (Barlow et al., 1984). Some of these elements are described in 

more detail below. 

Repeated measurements are an essential and important cornmon factor in any 

single-case research design (Barlow et al., 1984; Barlow & Hersen, 1984; Hayes & 

Leonhard, 199 1 ; Jones & Nesselroade, 1990). In fact. the use of repeated measurements 

over the course of time is the genesis of the term, rime-series methodohgy (Barlow. 

Hayes & Nelson, 1984). Repeated assessment, or merisures collected at temporal intervals 

are clinically and experimentally useful for a number of reasons. They can provide 

feedback to the therapist regarding the client's changes and can provide greater meaning 

to outcome results than simple pre-post measurements (Barlow et al., 1984). Repeated 

measurements are used to help demonstrate the effectiveness of the treatment or  other 

independent variables. Treatments or interventions can be modified on the basis of such 

rneasurements when necessary (Barlow et al., 1984). Thus, accurate, repeated 

meastuement nicely parallels the process of daily clinical practice in a non-intrusive 

manner (Hayes & Leonhard, 1991). Repeated assessment is also useful for providing a 
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pattern of change over the course of time. This overall pattern is useful for drawing 

conclusions abu t  the independent variables. 

As opposed to approaching research problems by examining differences between 

matched groups, singlecase methodology often utilizes replication (Wolery & Hamis. 

1982). Replication is essential for establishing evidence or believability of treatment 

effectiveness and other results. Singlecase experiments may be replicated through the use 

of repeated measurements on the same subject across different time periods, settinp. 

treatments and even various therapists (Barlow & Hersen. 1984; Wolery & Harris. 1982). 

Replication across individuals also enables the diable generalization of the results to 

individuals sharing sirnilar circumstances (Barlow & Hersen, 1984). This is especially true 

when replication of effects demonstrates generalizability across individuals who are not 

closely matched in tenns of age, gender, and other demographic, social. cultural (etc.) 

variables (Barlow & Hersen, 1984). An emphasis on replication is likely to increase the 

power of the single-case designs and analyses because the demonstration of similar 

patterns of effects in more than one experiment increases reliability. validity and 

believabiiity. This approach to generalizing across new individuals on the basis of 

information g lemd from replications of the single-case design has been said to be both 

idiographic and nomothetic in nature and has been thus termed an idiothetic approach 

(Jones & Nesselroade, 1990; Lamiell, 198 1). Barlow et al., (1984) summarize the 

importance of replication in the single-case design with the statement; "No single case is a 

critical experiment. It is the overall picture that is important" (p. 162). 
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Analvsis of Data Generated bv Sinale - Case Desions 

A controversial issue associated with single-case designs concerns data analysis 

and the interpre tation of nsults (Ottenbacher, 1992). Data generated b y single-case 

designs cm be treated in a number of ways. Statistical procedures have been designed to 

examine the effects of certain types of single-subject data. These are especially useful 

when the variables under study do not demonstrate cleariy visible effects and significance 

must be determined using statistical tests (Campbell & Stanley, 198 1). Examples of useful 

singlecase statistical tests of significance include trend estimation and the Rn statistic 

(Wolery & Harris, 1982). factor analysis and the P-technique factor analysis (Jones & 

Nesselroade, 1990) and other approaches designed for specific types of singlecase data 

(e-g. Campbell & Stanley, 198 1 ; Johannessen & Fosstvedt, 199 1 ; Ottenbacher. 1992; 

Yamold, 1988). Most comrnonly, however, data are subjected to what is known as visual 

analysis (Barlow et al., 1984; Barlow & Hersen, 1984; Gast & Tawney, 1984; Kazdin, 

1992; Ottenbacher, 1992; Parsonson & Baer, 1978, 1956; Wolery & Harris, 1982). 

Experimental effects in singlecase studies are most often determined by visually 

exarnining or analyzing a graph of the individual's data (Kazdin, 1992; Ottenbacher, 1992; 

Wolery & Harris, 1982). Patterns in the graphically presented data that correspond to 

experimental manipulations are sought and interpreted. Researchers look for variability . 
patterns or trends and levels in the data (Wolery & Harris. 1982). Patterns that occur 

between and within experimental conditions generally can be used to determine whether 

the= is too much variability. whether treatments are working, or whether the instruments 

are measunng the consûuct of interest (Wolery & Harris. 1982). This process is a 
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particularly relevant and important when searching for effects of various treatment phases 

or expenmental conditions (Kazdin. 1992; Wolery & Harris, 1982)- 

Visuai analysis of single-subject research data was traditionally used by researchers 

who were interested in obtaining large and obvious treatment effects (Kazdin, 1982; and 

Ottenbacher, 1992). Because of the dissimilacities between this approach and statistical 

methods used in nomothetic group-âesign research, the use of visual data analysis has 

produced controveny among clinicians and researchers. This controversy has commonly 

been referred to as cliniccrl versus statistical signflcance (Barlow et al.. 1984; Meehl, 

1954; Ottenbacher, 1992). Although the analysis of data through visual inspection is 

controversial, it has been argued that, "if the treatment effects are so weak that they 

cannot be readily detected by visual inspection, they are probably equally weak clinicdly 

and, therefore, of questionable practical value" (Ottenbacher, 1992, p.203; see also 

Parsonson & Baer, 1986). Others argue that graphic presentation of data is sufficient in 

providing concise and detailed information concerning single-subject performance within 

and between design phases, the amount of time included in each phase, and the 

relationship between the independent and dependent variables (Tawney & Gast, 1984). 

When the certainty of the effects is unclear, statistical methods becorne useful and in some 

cases, essential (Kazdin, 1982; Ottenbacher, 1992). As a result of the controversies 

surrounding this issue, it has been suggested that visual analysis be paired with some form 

of statistical andysis (Kazdin, 1982; Ot tenbacher, 1992). 

Guidelines for graphic presentation of data have been suggested by Barlow et al. 

(1984) which appear to be followed by many singlecase researchers. Most of the 
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published single-case research depicts graphs of data for each client individuall y, with the 

time or number of assessment sessions on the abscissa suid the unit of measurement on the 

ordinate. This is a convenient way to record and store the data over the course of tirne. 

Interpretation of the patterns is facilitated by this approach as well (Barlow et al., 1984; 

Parsonson & Baer, 1978, 1986). 

Single-case research has k e n  one of the most promising solutions to the search for 

a methodology that "highlights the individual and, at the same time, maintains the integrity 

of an ernpincal and scientific approach to the study of human behaviour" (Barlow et al., 

1984, p. 53). Single case designs are tools that "are not only scientifically defensible, they 

are much more applicable to the ciinical environment than are group cornparison designs" 

(Hayes & Leonhard, 199 1, p.225). From this perspective, it naturally follows that single- 

case designs are facilitated by the use of idiographic measures (Barlow et al., 1984). 

Psvchometric Evaluation of Measures 

Regardless of selected measurement orientations. adequate psychometric 

properties must be ensured (Barlow et al., 1984; Engelsrnann, 1982; Green. 198 1). The 

aspects or characteristics of instruments that make them both useful and adequately 

dependable are referred to as psychometrics. Reliability and validity are among the most 

cornmonly studied psychometric attributes of assessment scales (Cone, 1988; Green, 198 1 ; 

Silva, 1993). Bellack and Hersen (1988) have stated tha "reliability and validity are 

fundamental to any sound assessment approach (p.6 14) and that studies of these 

psychometric constructs are paramount if an instrument is to have any clinical usefulness. 

Silva (1993) has conducted an extensive review of the fiterature conceming the need for 



Discan Validity 25 

the testing of reliability, vaIidity and the clinical usefulness of assessment measures. 

Although sorne authors reject the notion that psychornetric standards are useful in single- 

case research, Silva (1 993) has concluded that psychometric assessment, especially the 

concerns of validity, are essential to sound assessment practices in the behaviod sciences. 

Movement toward the integration of psychometric standards has been slow and the 

psychometric properties of measures are often unknown or inadequately established 

(Johnson & Bolstad, 1973; Silva, 1993). This is especially tme for the concept of test 

validity which has received much less attention than the time devoted to its counterpart, 

test reliability (Silva, 1993). The issue of scale validity, which is relevant to this thesis, is 

discussed in greater detail in the next section. 

Determinine the Validitv of Assessrnent Measures. It is clear from the preceding 

that the measurement properties of any new instrument must be tested and documented 

before it is widely accepted and applied (Bellack & Hersen, 1988; Green. 198 1 ; Meenan, 

Gertman, Mason & Dunaif, 1982; Silva, 1993). Of particular interest to those concerned 

with psychometric standards is the assessment of validity. The Arnerican PsychoIogicai 

Association (APA) has published a manual entitled Standards for Educational and 

Psvcholozïcal Testing, which explains that "validity is the most important consideration in 

test evaluation*' (APA, 1985, p.9). In general, test validity refers to the extent to which an 

assessment technique masures what it is supposeci to masure @unham, 1988; Guyatt et al., 

1987). The APA (1985) has de6ned validity as "the appropriateness, rneaningfulness and 

usehibiess of the spcitic inferences made from test scores" (p.9). Thes inferences constitute 

the important information that is gathered h m  the scores on compkted tests and assessment 
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rneasures. Therefore, when an assessrnent measure is tested for validity, "the inferences 

regarding specifk uses of a test are validated, not the test itself' (APG 1985, p.9). 

Gmn ( 198 1) explained that test validity is impossible without test reliablity.  more 

specificdy, a test must be reliabie in order to produce valid measurements although a test need 

not be vaiid to be reiiable (Engelmann, 1982). Retiabiity is a characteristic of a test itself 

which is either demonstrated or not. For exampie, a test may have high test-retest reiiability, or 

sptit-half reliabiüty and this is a feature of the test itself rhat does not change with the new uses 

of the test (Green, 198 1). Validity is dHerent fiom reliability in that it is a fiinction of (or 

relationship between) the test content, the testing context and the test-talcers. Validity is an 

evahation of the inferences drawn about people from the scores and it is not a 'Yact9* or an 

evaluation of the test itseif (Engeismann, 1982; Guion, 1977). Validity does not refer to 

characteristics of the instrument itself, but rather to the understanding of the retationship 

between the instrument and the information obtained through its use or its general purpose 

(Anastasi, 1986; Green, 198 1; Guion, 1977). Therefore test validity is always specific to sorne 

weii defined pwpose (Engelsrnann, 1982; Green, 198 1; Guion, 1977). 

There are several categorks of validity that are often addressed individualiy (APA, 

1985; Cmnbach & Meehl, 1955). In generai, the three main categories of validity are content, 

construct, and criterion validity (APA, 1985). Criterion-related vaiidity can best be explained 

by dividing it hto the two subategories., prediitive and concurrent validity (APA, 1985). 

Other categories of validity have been comrmnly useâ to support the strength of different tests 

and assessmnt measuns as wek For exanpk, discriminant validity, face validity, ecological 

and intemaVextemaI vaüdity have been fitquently mentioned and assessed in order to 
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determine the usehilness of various rating scdes (Beck. Epstein, Brown & S teer. l9S8; 

Dunham, 1988; Gabrys & Peters, 1985; Green, 19s 1). It is important to recognize chat while 

each category of validity has a specific definition or rneaning of its own, each is related to the 

generai detïnition of vaiidity, and "the use of category labels does not imply that there are 

distinct types of validity or that a speca?c validation stmegy is k t  for each specific inference 

or test use" (APA, 1985, p.9). 

Attempts to explain and clarify the concept of test validity W to the classification of 

diierent types of validity (Anastasi, 1986). Since the innial classifikation of validity terms, 

however, the use of category labels for validity concepts has become a controversiai issue 

among researchers and psychomtry. Despite explanations that there are not distinct types or 

categories of validity but merely aspects or components of validity, some felt that it was 

essential to test for each type of validity when desiCping a new test or masure (Anastasi, 

1986). This was futher complicated by the fsbct that there has been little agreement on the 

number and definitions of subtypes of validity or upon the hierarchicd conceptualizarion of 

validity terms (Anastasi, 1986; Guion, 1977). There is &O some disagreement concerning the 

rnethods of testing for daferent aspects of validity (Cone. 1988; Green, 198 1; Guion, 1977). 

Despite the controvenies surrounding psychometric evaluation. there is a tendency 

to rely upon quantitative measures that have previously been shown to be diable  and 

valid, such as the Beck Depression Inventory (BDI), the Minnesota Multiphasic 

Penonality Inventory (MMPI), or the Symptom Check List (SCL-90) (Fauman. 1990: 

Gabrys & Peters, 1985). Although the use of psychometricdly sound instruments is 

desirable, research has indicated that there is often Iittie validation of either pracess or 
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outcome mesisures (Corconn & Fischer, 1987; Fauman, 1990, Johnson & Bolstad, 1973; 

Silva 1993). This lirnits the number of choices available for psychometricdly sound, 

adequate measures for research and practice. Psychometnc evaiuation of measures is 

therefore an essential activity that cm increase the effectiveness and usefulness of 

quantitative measurement methodologies in psychology, psychiatry and the social sciences 

(Anastasi. 1986; Engelsmann, 1982; Silva, 1993). 

Although there is a strong following of psychometric tradition, there is also an 

argument against the need for test validation in certain circumstances. Guion (1977) 

supports the validation processes used for test scores and hypotheses but explained that 

there is not always a need for test validation. Guion stated that validity "is requiring in 

varying arnounts for different problems. For some tests one needs a big complex network 

of research evidence. For others, the value of the measure is apparent to any reasonable 

person, and the concepts of validity and validation are at most required only in a vague. 

metaphorical sort of way" (1977, p.410411). Cone (1988) has argued that in single- 

subject psychometrics there is no need for test validation beyond exarnining face validin. 

of the measure. Others have addressed the issue by asserting that the technical terms used 

in validation processes should be replaced with more straightforward tenns, concepts and 

phrases such as devising studies to determine if a rneasure fulfills a certain purpose 

(Anastasi, 1986; Green, 198 1; Guion, 1977; Williams & Naylor, 1992). 

In surnmary, there is a growing consensus among both researchers and 

practitioners that adequate psychometric properties of quantitative measures must be 

ensured (Barlow et al., 1984, Bellack & Hersen, 1988; Silva, 1993). This means there is a 
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need for assessing reliability, vdidity and other psychometric properties of instruments 

that may be considered useful tools for clinical research and practice. Previously. it has 

been suggested that the use of valid and reliable problemspecific and idiographic 

measurement methodology can help to resolve measurement problems (Barlow et al., 

1984; Bond et  ai., 1979: Malan, 1973; Rickard, 1965). As a result, many psychologists 

aim to develop rigorous and objective idiographic measures designed to assess and 

monitor interventions and treatment outcome (Schyve & Prevost, 1990; Mirin & 

Namerow, 1991). 

Deterrninin~ The Validitv of Discretized Analos Scaline. The psychometric 

evaluation of Discan is central to this thesis. Discan is a measurement tool that has been 

shown to be precise, reliable and clinically useful for obtaining quantitative measures over 

the course of therapy (Singh & Bilsbury, 1989a). There is some preliminary evidence for 

the validity of Discan, however, its concurrent and discriminant validity has not k e n  

tested specifically in a rigourous way. The purpose of the present thesis is to examine the 

extent to which Discan can be used as a valid assessment tool for measuring the constructs 

of anxiety and irnpulsivity. The design and hypotheses for examining the validity of 

Discan measures in the present study are described following a detailed description of 

Discan. 

Discretized Analoe Scaling 

Discretized analog scaling (abbreviated Discan) is an idiographic measurement tool 

that was designed specifically to monitor change in one or more clinical target problems or 

experiental states over the course of time (Singh & Bilsbury, 1989a). Discan methodology 
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is capable of measunng an individual's unique, subjectively experienced dysFunctions, 

which makes it particularly responsive to small but important details of one's problems 

and concerns (Singh & Bilsbury, 1989a). Discan measures variables that are directly 

relevant to the concerns of the individual which helps to make this assessment 

methodology particulady useful in single case methodologies (Liddell et al ., 1987: S ingh 

& Bilsbury, 1989a). 

Discan has k e n  dexribed as a method for obtaining precise quantitative measures 

of variables whose possible values form a continuum (S ingh & Bilsbury, 1989). This is 

especially me for problems or dysfunctions that "are not stable but are transient, in the 

sense that their intensities are expected to change over the course of time" (Singh & 

Bilsbury, 1989b, p.27). In this way, the scores obtained from Discan scales can be used to 

show changes or fluctuations during the therapy process and can also indicate therapeutic 

change or the outcome of treatments or therapies. 

Discan theory and methodology onginate in Shapiro's Personal Questionnaire 

technique (1961), a systematic interview-based means of assessing and quantifying self- 

reported dysfunctions that are expressed in the patient's natural language (Singh & 

Bilsbury, 1989a). Like Shapiro's Personal Questionnaire (PQ). Discan was developed as 

an assessment systern to rneasure and monitor the ever-changing effects of therapies on 

defined subjectively experienced problerns over the course of time. Discan, however, was 

formulated to measure problems in a more simple and diable  fashion (Singh & Bilsbury, 

1982). Discan sought to improve upon techniques designed by Shapiro (1961) by 

increasing the sensitivity, precision and reliability coefficients of the measurement scale 
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while decreasing the level of difficulty and length of time required to complete the scale 

(Singh & Bilsbury. 1982. 1989a). The results of these improvements can be recognized by 

the degree of simplicity, precision and reliability with which Discan has k e n  administered 

(Liddeil et ai., 1987; Ning & Liddell, 1991; Singh & Bilsbury, 1989a 1989b). Bilsbury & 

Richman (in press) reviewed the ways in which Discan has improved upon Shapiro's PQ 

techniques. 

Discan is unlike most scales, questionnaires and other measures used today in that 

it was not designed to measure any specific constnicts in particular. Discan is not a 

preconstructed set of questions. Rather, Discan is a frarnework within which clinical 

problems and other constnicts of interest are defined. delineated, quantified and evaluated 

(Bilsbury & Richman. in press). In this way, Discan c m  be compared with the numencal 

Likert and analog scales commonly uxd today (Singh & Bilsbury, 1989a). Like the 

andog scale, Discan employs a graphical feanire to quantify variables of interest. 

Likert scales, which are ordinal scales, assume that a variable to be rneasured has 

different intensities which are represented by equidistant ianchors" that faIl along the 

continuum line. Analog scales, which are interval scdes, also assume that the variable to 

be measured has different intensities which can be represented by a point somewhere along 

a continuum line, except that there are only minimum and maximum anchon which act as 

end-points d o n g  the line. The line in between the two end-points of the anaiog scale 

represents a finite number of points at which the variable in question may fall. The format 

of the Discan scale differs fmm the Likert and anaiog scaIes, however, in that Discan 

assumes that the continuum upon which variables are to be measured is neither partitioned 
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by several predetermined anchor points nor is it best represented by a finite numbrr of 

points at which the client's level of dysfunction may fall. Instead, the Discan scale is best 

described as a linear continuum which is partitioned into a finite number of ordered 

categories also called class intervals (Singh & Bilsbury, 1989a). The difference between 

the Likert and the Discan scale is that the Discan intervals are not equally spaced along the 

continuum line which makes the scde  "Discretized Analog". The uneven spacing of the 

intervals on the Discan scale occurs because the real or true spacing between different 

intensities of a given client's problem is generally unknown (Singh & Bilsbury, l989b). 

When an individual's problern is broken into levels of severity for a Discan scale. only the 

ordering or sequence of the levels of severity is known. The crue numerical or quantitative 

distance between each level is not necessarily equal, nor is it quantifiable. In this way, 

Discan scale is a "self-anchores* ordinal type scale (Singh & Bilsbury, 1989a). 

Discan Scale Com~onents 

Discan scales consist of three separate components. Two of these are used to 

define or operationalize the subjective variable that is to be measured. These are calied 

reference levels and lead-in staternents. The thud Discan component is a mathematical 

scaling device (an algorithm) which is used to quanti@ the client's responses. This 

quantitative information is summarbed upon a graphical device called the Discan scoring 

form (Singh & Bilsbury, 1989a). 

Reference levels. Reference levels, sometimes called qualitative stage levels, are 

descriptive cues used to describe the different levels of a variable (such as a target problem 

or experiential state) that is to be measured (Singh & Bilsbury, 1989a). These reference 
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levels may be thought of as "anchor points" which describe the levels of severity of a 

variable that are placed dong the underlying continuum in conventional rating scales. The 

difference between Discan reference levels and conventional "banchor points" is that 

reference levels are not assigned numerical vaIues or  magnitudes. Reference levels are 

simply rank ordered in increasing intensity or severity and each reference leveI is distinct 

from the next. 

Reference levels break a variable of interest down into several levels or intensities 

of severity. For example, an individual's concern may involve the inability to cope with 

anxiety. For practical or clinical reasons, this target variable, the inability to cope with 

anxiety, can be the construct that is chosen to be measured quantitatively. In order to 

design reference levels for this construct, different levels or intensities of the problem must 

be described in the client's own words or natural language. A series of three, four or five 

levels of this problem may be consuucted and each one is recorded separately upon a 

blank index card. Each of these levels should be a concise " s u m a r y  statement" of the 

different levels of severity of the problem or construct that is to be measured. These 

summary statements should range in order of severity from minimum intensity (eg. goal 

state or problem remission) to maximum intensity or severity. The validity and quality of 

measurement with Discan depends heavily upon the choice of reference levels (Singh & 

Bilsbury, 1989a). Guidelines have been set for designing these reference levels in a way 

that wili optimize their validity, reliability and usefulness (Bilsbury & Richman, in press). 

There are different types of Discan measures based upon the number of reference 

levels that are consûucted for a problem. The most common Discan measures are the 
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31 10 form and the 4/14 fonn, with three and four reference levels respectively, in order to 

increase the optimality of a Discan scale, it should have three or four of these reference 

levels. Discan 4/14 has the highest level of optimality because it creates the greatest 

number of scale points (14) per number of reference levels (4). Using Discan 4/14 

increases the retiability coefficients of the measure as well (Singh & Bilsbury, 1989a). 

Discan reliability has k e n  elaborated upon in sections below. 

Several Discan scales may be consuucted for one individual using separate sets of 

reference levels. These multiple Discan scales should each deal with problems or aspects 

of a problem that are separate and distinct from one another so as not to complicate the 

measurement process- 

Lead-in statements. Lead-in statements are simpIe phrases which are used to 

introduce the subjective variable or constmct that is to be measured. A lead-in statement 

is used to place the reference levels in a specific context- A possible lead-in statement 

might be "Over the last week 1 have been feeling:". The Iead-in statement c m  refer to 

specific time frames (eg. past. present and future), andlor situational contexts (eg. at 

home, on a bus, with my friends). Several different lead-in staternents can be used in 

conjunction with a single set of reference levels to orient a client to the several specific 

contexts in which a problem variable occurs (Bilsbury & Richman, in press; Singh & 

Bilsbury, 1989a). 

Discan scorine forrns. The device upon which a quantitative score is obtainable is 

called the Discan sconng form. Uniike many self-rating scales. the scoring fom must be 

used by the Discan administrator, not the individual being assesseci. The scoring form has 
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three different functions; firstly, it is used to heip in the administration of the Discan scale. 

It does this by delineating the steps to determine which reference levels should be 

compared with other reference levels. Secondly, as its n m e  implies, the scoring form is 

useful for obtaining a quantitative score for the variable that is king measured. A single 

score is obtained for each individual problem for a single administration. Thirdly. the 

scoring form is designed so that a consistency (reliability) check is possible within a single 

evaluation. This increases the reliability and validity of the scale (Singh & Bilsbury, 

l989a). 

There are two different Discan scoring forms most cornmonly used, one designed 

for use with four reference levels and another designed for use with three reference levels. 

The form which accomodates four reference levels is called the Discan 4/14 fonn 

(Appendix B), so called because it yields fourteen numerical values (or scale points) from 

the use of four reference levels. The scoring forrn which accomodates three reference 

levels is called the Discan 3/10 form. This is because from the three reference levels used, 

it is possible to obtain ten scale points. The scale points on the scoring form are denoted 

alphabetically as opposed to numerically because each "scale point" tmly represents a 

class interval whose actual numerical value is not fixed. This is because, as explained 

earlier, the relative spacing of the reference levels is unknown (Singh & Bilsbury. 1989a, 

1989b). The use of these scoring forms and the cornparison method by which scores are 

obtained is described in greater detail in Appendix A. 
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The Discan Scaling Process 

Discan methodology consists of a few simple steps which have been described in 

detail in Singh & Bilsbury (1898a; and 1989b) and are surnmarized briefly here. The first 

step involves the selection of topics or constructs for assessrnent such as target problems 

o r  foçi of therapeutic attention (Bilsbury & Richman, in press; Singh & Silsbury, 1989a). 

individual problems that are relevant to therapy are selected withïn the flow of the clinical 

process and a Discan scale is constmcted for each. The second step involves the 

idiographic scale construction which is also a process that is conducted in partnership with 

the client so that ultimately al1 of the scale components (ie. the topics, the reference levels 

and the lead-in statements) have k e n  negotiated and agreed upon by both the therapist 

and the client (Singh & Bilsbury, 1989a). The next steps involve scale administration and 

the recording of client responses upon the Discan scoring fom.  These final steps are 

aided by the use of the Discan sconng form, which is used to assign a single numerical 

score for each of the problems measured. The steps in administering a Discan scaIe are 

described in greater detail in Appendix A. 

Discan Scores Data) 

Discan is an idiographic scale and as such, Discan scores are not cornpared to 

normative data Because of this, data generated by a single administration of a Discan 

scale is relatively meaningkss on its own. When scores are repeatedly collected they can 

become clinically meaninghil by examining changes or fluctuations over the course of time 

or  therapy. For this reason, Disfan should be administered repeatedly over the course of 

time. prefembly at every therapy session. This repeated administration will produce a 
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series of scores that can be plotted and represent a profile of change for an individual's 

problem o r  set of problems (Singh & Bilsbury, 1989a). 

There are no "cut-off' scores for problems measured by Discan. Scores on Discan 

scaies range from a value of I (which is the Iowest possible score on any Discan scde and 

indicates problem remission) to a high score of IO (which indicates maximum probIem 

severity on the Discan 3/10 scale) or a high score of 14 (which indicates maximum 

problem severity on the Discan 4/14 scale). An individual's scores on any one of hisher 

Discan scales may fluctuate between the high score and the low score over the course of 

time. The plot of these scores over time will indicate the pattern of change or stability of 

the constmct or  variable that was measured. Change mriy be interpreted from a 

subjective, clinical stance. The significance attributed to any change between two or more 

consecutive Discan scores is subjective. It cannot be said, for example, that a difference 

of any particular amount of scores between assessrnent sessions is statisticaily significant 

or not. The differences between scores c m  only be interpreted in the context of the 

clinical implications that provide the basis for Discan assessment. There are no noms 

with which to make judgements about data generated by Discan assessment. Statistical 

time-series analysis techniques may dso be employed (Singh & Bilsbury, 1989a). 

Several Discan scales may be constructed for one individual using separate sets of 

reference levels and so scores that are generated from separate Discan scales should be 

stored or recorded separately so as to provide clear and distinct profiles of change over 

time. The number of separate score profiles is only limited by time constraints and 

practicality (Singh & Bilsbury, 1989a). 
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Psvchometric Pro~erties of Discan 

Discm has various psychometrically relevant features which are summarized 

briefly below and have k e n  outlined in greater detail in Bilsbury & Richman. (in press) 

and in Singh & Bilsbury ( 1982, 1989a). 

Discan Reliabili5. The notion of optimal meascirement is introduced in Singh & 

Bilsbury (1989a) via the concepts of Type 1 and Type II measurement error. It is possible 

to minimize the Type 1 error (a) by increasing the number of reference levels used and/or 

increasing the number of response opportunities. This would result in making finer 

partitions dong the underlying continum. The danger in doing this is increasing the 

complexity of the task which raises the Type II error (p). The methods for minimizing 

Type II error for a fixed Type 1 error are described in Singh & Bilsbury (1989a). Thus 

Discan scales have a reasonable degree of "fineness" and accuracy, yet do not contain an 

overwheiming number of response intervals. This contributes to the responsiveness of 

Discan scales. 

Discan has been shown to have good intemal consistency. The internal 

consistency of Discan can be evaluated at the time of administration using the Discan 

scoring form. Discan administrations nquire that respondents provide choices between 

two different reference levels at time, a process referred to as '~dichotomous comparisons" 

(Singh & Bilsbury, 1989a). Sorne of these comparisons allow for overlapping 

information. When overlapping information is responded to in an inconsistent, haphazard. 

careless or random fashion, it becornes visibly apparent as the responses are recorded on 

the Discan scoring f o n .  In this way, an internal consistency check may be made in a 
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single evaluation. The likelihood of detecting this type of error increases as the number of 

comparisons, which serve as consistency checks, are increased (Singh & B iIsbury, 1989& 

b)- 

Discan Validity. Bilsbury and Richman (in press) suggest that the validity of 

idiographic rneasures, especially Discan scales, can be sought in different ways than is 

typically employed for nomothetic measures. Cone ( 1988) suggests that when idiographic 

methodologies are used, "content and face vdidity are essentidly synonomous" (p.58), 

that "content vdidity and criterion validity are quite closely relate&' (p.61) and that 

"discriminant validity ... is not relevant ..." (p.6 1). Bilsbury and Richman (in press) suggest 

that the term consensual validity be used to describe the type of validity that ought to be 

considered when using Discan assessment. By definition, consensual validity has been met 

if "both practitioner and patient agree that these qualitative stage levels [or reference 

levels] are indeed the foci of therapeutic attention, and both patient and practitioner agree 

on these levels of severity" (Bilsbury & Richman, in press, p. 109). For this reason, the 

validity of measurement with Discan scales is at least prtrtly dependent upon the selection 

of the reference levels. Certain criteria must be met in order to create a valid Discan scale. 

The underlying continuum must refer to a single construct under consideration; the 

reference levels must be distinct from one another and well ordered in terms of severity; 

the scale must be administered comctly and in a clear fashion and to ensure validity there 

must be a reasonable level of reliability in the administration of the scale (Bilsbury & 

Richman, in press; Singh & Bilsbury, 1989a). These concepts are addressed in greater 

detail in the Discussion section of this thesis. 
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Preliminary evidence for Discan validity h a  been demonstrated repeatedly by 

authors who have used Discan satisfactorially (Liddell et al-. 1987; Ning & Liddell. 199 1 : 

Singh & Bilsbury. 1989a). This evidence is discussed in the next section. 

Prelirninq Evidence for Discan Validitv 

Extensive clinical pnctice and sevenl research studies have provided some 

evidence for face validity of Discan measures. Discan has been beneficially employed in 

single-case designs as well as in group design studies to assess clinical change and 

treatment outcome (Bilsbury & Richman, in press; Liddell et al., 1987; Ning & Liddell. 

199 1 ; Singh & Bilsbury, 1989a). Singh & Bilsbury ( 1989% 1989b) have reported over six 

years of employing Discan scales in the psychological assessment and monitoring of a 

diverse group of patients. Discan has also k e n  demonstrated to be a useful tool for 

measuring clients' progress in a relaxation technique (Bilsbury, 1988; Singh & Bilsbury, 

1989b). Previous usages of the Discan method suggest that it may be used validly, 

however, there are limitations in this research; further examination of Discan validity is 

required.. 

Liddell et al. (1987) used Discan measures for measunng and monitoring changing 

subjective states during the course of therapy. Using a single-case design, they measured 

behavioral, cognitive and somatic experience of anxiety in an agoraphobie clientt Discan 

measures were sensitive to dinical changes and to desynchrony between différent types of 

anxiety. Discan methodology was also was reported to be a "good strategy for evaluating" 

behavioral, cognitive and somatic anxiety responses over the course of treatment and at 

follow up as well (Liddell et al., 1987, p.427). The results of this study are limited, 
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however, because Discan was the sole method of evaluation sind there were no 

cornparison measures used in the assessment of anxiety. This is compounded by the fact 

that there was onIy one single-case design conducted without replication studies to 

provide additional support. Furthermore, the three Discan scdes used in this study 

measured three modes of anxiety concurrently which may possibly suggest that the three 

scales were measunng the sarne construct. On the ba i s  of these limitations in this study, 

Liddell et al. do not provide conclusive evidence for the convergent or discriminant 

validity of Discan rneasures. Despite these drawbacks. face validity for the Discan anxiety 

scaies is strongly suggested in Liddell et al. 

Ning and Liddell (1991) conducted a study designed to replicate sorne of the 

findings of Liddell et al. (1987) and to address some of the limitations in Liddell et ai. 

Ning and Liddell used a group design as opposed to a single-case design. and a 

combination of objective and subjective measures to monitor and measure the effects of 

treatrnent on individuals with dental anxiety. Three self-rating instruments were used to 

assess subjective anxiety, a dental anxiety scale, a general anxiety scale and a set of 15 

Discan scaies as well. A single set of Discan scdes were pre-designed for the entire group 

of 12 clients (they al1 used the same set of a prion determined reference levels) to measure 

three aspects of perceived dental anxiety including behavioral. cognitive and physiologicai 

anxiety. These ihree types of anxiety were assessed in five different imagined dental 

situations, using five separate situation-specific lead-in statements. This created 15 

separate Discan scales that were administered to each of the clients in a random order on 

seven different occassions; before treatment, afier each of four treatment sessions, one 
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week after attending a dentist appointment and at a six-month follow up (Ning & Liddell. 

199 1). The dental anxiety scale was administered before therapy, at the end of the Iast 

therapy session, immediately following dental treatment, one week following dental 

treatment and at a six-month follow-up. The general anxiety scale was administered at the 

start of the therapy program, after the program, and rit a six-month folloow-up. 

Treatment outcome was measured by means of two objective measures as welt. Making a 

dental appointment half way through the therapy was the first measure and actual 

attendance of that appointment was the second objective measure (Ning & Liddell, 199 1)- 

Discan was found to be a usefiil tool for assessing the variables of interest in this 

study in that it showed how each of the aspects of dental anxiety changed over the course 

of time. Individual scores were not reported and theü relationship to the dental anxiety 

measure and the general anxiety measure was not clearly described. Although some 

aspects of anxiety (ie. cognitive and physiological) as measured by Discan did not decrease 

over the course of time, the behavioural aspect of anxiety did decrease and the subjects al1 

followed through with making a dental appointment and attending it for treatment. 

Therefore, the Discan scale measunng behavioural anxiety may have been useful in 

assessing anxiety. Furthetmore, the way in which Discan scales break down "compIex" 

problems, such as anxiety, into smaller problems was suggested to be therapeutically 

usehl  (Ning & Liddell, 199 1). For example, separating "dental anxiety" into behavioral, 

cognitive and physiological anxiety components was reported to have helped clients to 

increase their awareness of the different cornponents of their anxiety, which may have 

helped them to re-establish control over their feelings that were previously overwhelming. 
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This may have made the residud perception of anxiety more tolerable (Ning Sr Liddell. 

199 1). 

Sirnilarly to Liddell et al.. (1987) research conducted by Ning and Liddell ( 199 1 ) 

provides some evidence for the face validity of Discan anxiety scales. However. there 

were some limitations of this research study. One of the major limitations of this study 

concems the validity of the Discan anxiety scales used in the study. Several Discan scales 

were used to assess anxiety over the course of time without comparing the scores to 

another measure of anxiety to provide sorne index of vaiidity. There were no correlations 

drawn between the Discan anxiety measures and the other subjective measures in the 

study. No individual accounts of the relationships between the scales was reported. 

Because of this, the Discan scales in Ning and Liddell cannot be said with certainty to 

measure what they claimed to measure and there is therefore a lack of convergent and 

discriminant validity of these Discan scales. Another drawback in the study is that the 

Discan scales were al1 pre-constructed and this removes an important idiographic 

component of the scdes from the process. This may have had a negative impact on the 

results because a Discan scale that is not idiographically constmcted cannot, by definition, 

be as responsive to the experience of the individual who is undergoing assessment. 

Despite these research limitations, Ning and Liddell have provided some compelling 

preliminary evidence to suggest that Discan is sensitive to changes in different aspects of 

anxiety. Their results also provide further support for the notion that Discan is a user- 

friendly instrument that c m  be applied with relative ease in clinical and research settings. 
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The studics described above using Discan clearly dernonstnte tbat Discan can be 

used effectively to assess various subjective variables such as anxiety. These studies 

strongly support the face validity for Discan anxiety scales, however, they provide minimal 

evidence of convergent and discriminant validity for Discan anxiety scales. Discan validity 

was not explicitly examined or reported by the authors of the preceeding studies, but the 

fact that face validity for Discan was demonstrated suggests the need for further validation 

of Discan. 

The Present Studv 

In order to examine the validity of Discan, the present study compared Discan 

measures with severai scales of known reliability and vaiidity. In order to assess both 

convergent and discriminant vaiidity of Discan, it was necessary to use two separate types 

of Discan measures in the present study. These included idiographically designed Discan 

anxiety measures and pre-constructed (or a priori designed) Discan impulsivity measures. 

These two types of Discan measures were compared with two corresponding nomothetic 

scales that have established reliability and validity. More specifically, Discan-anxiety 

measures and Discan-impulsivity measures were used for comparason w ith both the S tate- 

Trait Anxiety Iiiventory, State subscale (STAI-S) and the Basic Personality Inventory - 

Impulse Expression subscaie (BPI-W). in order to explain the bases for the hypotheses 

of the present study. each of these four measures are described briefly in the next section. 

Following the description of the measures, the hypotheses and expected correlations 

among these measures are described. 
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Com~arison Measures 

in order to examine the convergent and discriminant validity of Discan mesures it 

was necessary to use cornparison measures. These measures were carefully chosen based 

upon study design requirements. For example, in order to assess the anxiety and 

impulsivity constructs measured by Discan, nomothetic anxiety and impulsivity 

comparison scales were chosen. Because the design of the present study was such that 

repeated assessments were necessary, the brevity and user-friendliness of the comparison 

measures was essential. Finally, in order to make assertions about the validity of Discan 

measures, the psychometric properties of the comparison measures were carefully 

considered. 

In order to examine the validity of Discan methodology, the psychological 

construct anxiety was selected for measurement. Anxiety was selected as the p n m w  

construct for assessrnent due to the availability of both clinical and student populations 

who were experiencing problems associated with anxiety. The availability of 

psychornetrically sound anxiety assessrnent instruments, such as the STN-S, was another 

reason for the selection of anxiety as the main assessrnent construct. The efficacy of 

anxiety therapies was not a concem in the present study. 

In order to examine the concurrent validity of Discan anxiety measures and the 

discriminant validity of Discan impulsivity measures, the State-Trait Anxiety Inventory 

(STAI) was selected as a comparison measure. The STAI has two subscales, the state 

forrn (S) and the trait fonn (T). The STAI-S forrn measures signs and syrnptorns of 

anxiety that are transient and fluctuate over time and was thus well suited as a comparison 
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measure with Discan anxiety, which dso measures transient and ever changing States 

(Singh & Bilsbury, 1989a; Spielberger, 1983). The Discan measures and the STAI were 

used with permission by the publisher, refer to Appendix R. 

Under experimental conditions, subjects provided higher ntings on STAI-State 

anxiety when exposed to stressfùl conditions and rated Iower under normal, Iow-stress 

conditions. Under the same experimental conditions, subjects scores on STM-Trait 

anxiety were relatively stable (Spielberger, 1983). Further research has demonstrated that 

the STAI-S has relatively low test-retest correlations, which range from .16 to -63, with a 

median of -33. These low stability coefficients are expected with the STAI-S scale 

because a valid measure of state anxiety should fluctuate over time and reflect the 

influence of unique situational factors that occur at the time of testing. Alpha reliability 

coefficients for the STAI-S scale were high, ranging h m  -90 to -94, which indicates good 

interna1 consistency (Spielberger, 1983). 

The STAI has shown evidence for construct, ccncurrent, convergent and 

discriminant validity. STAI scores correlate strongly wirh scales that measure sirnilar 

constructs and have low correlations with scales that measure unrelated constmcts. 

Another suitable feature of the STAI-S is that it is a brief user friendly measure with 20- 

items that can be endorsed with one of four response options per item (Spielberger, 1983). 

This aspect of the STAI-S lends itself well to repeated measures designs, such as the 

design used in the present study. 

Although the instructions for completing the STIU-S suggest that the respondents 

consider how they fml "right now, at this moment", Spielberger (1983) has indicated that 
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the directions may be modified to change the time interval of interest to the expenmenter- 

As a resuIt of this, the instructions for completing the STAI-S in the present study were 

modified. Participants in the present study were asked to consider either how they were 

feeling "over the Iast day (or so)" or "over the 1 s t  week", depending upon which context 

was easiest for the participant In this way, it was possible to assess changes in anxiety 

over the same tirne frame on both the STAI-S and Discan anxiety measures for each 

individuai participant. 

There has been extensive research conducted using the ST.U to assess a wide 

range of clinical and research populations. The STAI has been reported useful for 

assessing state and trait anxiety wociated with a number of clinicd disorden and illnesses 

(Spielberger, 1983). The broad applicability of the STAI makes it a usehil cornparison 

measure for studies wishing to examine the validity of new measures, such as Discan. It is 

for this purpose that the STAI-S was selected as a comparison measure for the present 

study . 

In order to examine the concurrent validity of Discan impulsivity measures and the 

discriminant validity of Discan anxiety measures, the Basic Personality Inventoq - Impulse 

Expression scaie (BPI-ImE) was selected as a second comparison measure. The BPI-unE 

was used with permission from the pubiisher (Appendix R). The BPI is a 240-item true 

and false type questionnaire designed to measure pemnality and psychopatholo~ 

(Jackson, 1989). The BPI has a 20-item Impulse Expression (M) scale which. as 

mentioned previously, is designed to assess impulsivity concepts such as temper and level- 

headedness; the tendency andlor ability to think beyond the present to consider hiture 
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consequences before acting; the degree of responsibility taken for one's actions: risk- 

tdcing and degree of recklessness; and the ability to cope with routine. lengthy and tedious 

tasks (Jackson, 1989). When separated from the 240 item BPI. the Impulse Expression 

subscale is a brief user friendly measure with 20 tnie and false item that lends itself well 

to repeated measures designs, such as the design used in the present study. 

The BPI-ImE scde has low correlations with anxiety related concepts. The 

correlations between the BPI-ImE and STAI State and Trait an...iety were -32 and -43 

respectively. The BPI-ImE scale also correlates poorly with the Anxiety scale on the 

Millon Clinical Multiaxial Inventory (MCMI) scale at -19 (Jackson, 1989). These low 

correlations indicate that the BPI-ImE scale is not likely to measure aspects of affect or 

behaviour that are related to the constxucts measured by anxiety scales. This makes the 

BPI-ImE scale an ideal tool for measuring discriminant validity of Discan anxiety scales. 

Test-retest reliability of the BPI-ImE was exarnined in nvo separate studies with 

correlations between the initial testing and a one-month follow-up test of -78. This 

indicated high stability for the BPI-ImE scale over the course of time which provides 

support for the measure as assessing a personality constnict. It was therefore not 

expected that the scores on the BPI-ImE would fluctuate notabIy over the course of tirne. 

Despite this. there is reason to suspect that some personality measures may be subject, in 

certain circumstances, to fluctuation over the course of time. Costa and McCrae (1983) 

explaineci that under certain circumstances, aspects of one's personality are subject to 

change, and that this is especially detectable on an individual basis. Further research in 
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this area should be conducted before it cm be assumed that specific personality constructs 

do not Vary ovet the course of time (Costa & McCrae. 1983). 

The BPI-ImE was designed to assess a constnict that is most always regarded as a 

personality characteristic and which is usuaily stable over the course of time. Despite this. 

it was attempted to increase the degree of fluctuation in BPI-ImE scores. This was done 

by manipulating the context within which the respondents perceived the impulsivity 

constnict. More specificaily, the insuuctions for completing the BPI suggest that 

respondents should carefully consider whether each statement is self-descriptive or not 

(Jackson, 1989). These instructions do not specify that the respondent should consider 

the items within a certain time frame or context. There is no reference made in Jackson 

(1989) to indicate that the instructions of the scale ma>- be modified to examine the 

constructs in a different context or time frame. Despite this, the instructions for 

completion of the BPI-ImE were modified for the purposes of the present study. The 

respondents in the present study were asked to consider only how they were feeling "over 

the last week" or "over the last day (or so)" when completing the B P I - M .  This 

modification in the instructions required the respondents to think about their behavioun in 

a short-term time frame such as "over the last week". This may have altered the stability 

of the content of the BPI-ImE, making the instrument more sensitive to changes or 

fluctuations in a concept chat might be otherwise perceived as relatively stable. This was 

done to encourage participants to think about subtle changes in the impulsivity or 

spontaneity of their behaviours, which in tum may encourage more fluctuation of scores 

on the BPI-ImE. The reasoning behind this manipulation was to create a measure of 
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impulsivity that would produce some degree of fluctuation or change over tirne. Because 

correlational analyses were fundamental to concIusions drawn about the data in the 

present study, this fluctuation in the scores was considered an important aspect of 

examining the vdidity of Discan measures. 

Other aspects of the psychometrics of the BPI-ImE suggest that it is a 

psychornetrically sound instrument. Severai studies have shown that alpha reliability 

coeficients for the BPI-ImE scde were high, ranging from -77 to -86, which indicates 

good intemal consistency, especially for clinical samples because of increased variance 

(Jackson, !989). Numerous research studies have suggested that the BPI-ImE has shown 

evidence for constmct, convergent and discriminant validity. BPI scores showed 

significant association with scales that measured related constnicts and relative 

independance with scales that were less conceptuially related (Jackson, 1989). These 

features of the BPI-ImE make it a useful comparison measure with which to assess the 

validity of other measures. such as Discan. It is for this purpose chat the BPI-ImE was 

selected as a comparïson measure for the present study. 

Discan Measures 

A single Discan anxiety measure was constnicted for each individual participant in 

the prwent study (Appendix C). Two important features of these Discan anxiety measures 

were that they were designed to assess state-related anxiety and that they were 

idiographically designed- It was important that these Discan anxiety measures would 

assess state anxiety because it was essential to mess a construct that would show 

fluctuations or change in the scores over the course of measurement. In order to conduct 
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correlations between measures, increased variability arnong measures was sought. Discan 

anxiety measures were also being compared to the STALS which is also a measure of 

state anxiety and in order to examine the convergent validity of Discan anxiety scsiles, it 

was necessary to make an attempt to have Discan anxiety scales measure a similar 

construct as its compatison measure. 

It was considered to be important that the Discan anxiety measures were 

idiographically designed. One of the distinguishing features of Discan methodology is that 

it is able to assess variables that are relevant to the uniquely experïenced States of the 

individual (Singh & Bilsbury, 1989a). Discan scales that are idiographically constnicted 

are more sensitive to the issues, concerns and idiosyncracies of the individual for whom 

the measure was constmcted. Therefore, as a result of this increased sensitivity, 

idiographically constructed Discan scales are more likely to be responsive to chan, =es over 

the course of time (Bilsbury & Richman, in pkss: Singh & Bilsbury, 1989a). The Discan 

anxiety measures in the present study were designed idiographically for each individual 

participant in order to preserve this important aspect of the instrument. 

In order to examine the discriminant validity of Discan scales, impulsivity was 

selected as a construct for assessment. Impulsivity was seiected primady because it has 

been demonstrated to be unrelated to anxiety-type issues. Impulsivity measures, (such as 

the BPI-ImE as described below), show low, non-signif~cant correlations with anxiety 

measures (Jackson, 1989). The availability of a user friendly and psychometrically sound 

instrument designed to measure impulsivity, the BPI-ImE, was another reason for the 
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selection of impulsivity for assessrnent in the present study. As a result of this a Discan 

impulsivity measure (Appendix D) was constnicted. 

There were two reasons for the construction of a Discan irnpulsivity measure. 

First, scores on Discan impulsivity were compared with scores upon the nomothetic 

impulsivity measure, BPI-ImE. This was done so as  to provide an additional means for 

ssessing the concurrent validity of Discan scales, Secondly, by exmining whether or not 

Discan impulsivity scales correlated with either of the anxiety measures used in this study, 

it was possible to examine the discriminant validity of Discan measures. 

The Discan irnpulsivity measure used in the present study was not idiographically 

designed. Rather, it was pre-designed so that each of the participants received the same 

set of Discan impulsivity ceference levels. The Discan impulsivity measure was 

predesigned for two reasons. First, it was not necessarily expected that the participants in 

this study would feel that impulsivity was a relevant aspect of their lives or  experiences. 

Therefore, it might have been difficult to design an idiographic Discan impulsivity measure 

for some or many of the participants. Secondly, the Discan impulsivity measure was pre- 

designed so that it would contain ideas or constmcts similar to those found in the BPI- 

ImE scale. The issues addressed within the impulsivity construct as assessed by the BPI 

might be vastly different fiom those concepts that could be addressed as a part of the 

constniction of an idiographic Discan impulsivity scale. It was attempted to avoid this 

possibility because in the present siudy Discan impulsivity rneasures were compared with 

the BPI-ImE as a means of assessing concurrent vdidity. As a result, it was attempted to 
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construct a Discan impulsivity measure with content that wsis as similar as possible to the 

content of the B P I - M .  

Concepts addressed in the predesigned Discan impulsivity measure were similar to 

those addresed in the cornparison impulsivity measure, the BPI-ImE. Using each of the 

items descriùed in Jackson (1989) a set of four Discan reference levels were designed to 

assess the varying degrees of impulsive and spontaneous behaviour that were inherent in 

the BPI-ImE scale. For example, Discan impulsivity levels were designed to address 

increasing amounts of behaviour that included temper and level-headedness; the tendency 

andor  ability to think beyond the present in order to consider the consequences of action; 

the proneness to  undertake risky or reckless behaviour: the inclination to behave 

irresponsibly; and the degree to which one is able to cope with lengthy and tedious tasks 

without becorning bored (Jackson, 1989). High scorers on the Discan impulsivity as well 

as the BPI-ImE scale will be characterized by a more impulsive hot-tempered and reckless 

type of personality. Low scoren will be more level-headed, patient and able to 

concentrate o n  tedious tasks (Jackson, 1989). 

The Discan impulsivity measure was designed to assess a construct that is 

generally regarded as a personality characteristic and which should be relatively stable 

over the course of  time. Despite this, it was attempted to make the Discan impulsivity 

measure more similar to state-type measures. such as Discan anxïety measures. Discan 

impulsivity reference levels were introduced in the context of a lead-in statement that 

required the participants to think about their behaviours "over the last week". This may 

have altered the stability of the content of the Discan impulsivity measure, making the 
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instrument more sensitive to changes or fluctuations in a concept that might othenvise be 

perceived as relatively stable. This was done to encourage participants to think about 

subtle changes in the impulsivity or  spontaneity of their behaviours, which in tum. rnay 

have encouraged more fluctuation of scores on the Discan impulsivity mesures. The 

reasoning behind this manipulation was to create a measure of impulsivity that would 

produce some degree of fluctuation or change over time. Because correlationai analyses 

were fundamental to conclusions about the data, this fluctuation in the scores was 

considered an important aspect of exarnining the validity of the Discan scales used in the 

present study. 

It is clear from the preceeding that there were two fundamental differences . 
between Discan impulsivity measures and Discan anxiety measures in the present study. 

The Dixan anxiety measures were idiographically designed to assess a state-type 

consuuct. The Discan impulsivity measures were not idiographically designed and 

measured a trait-related constmct, Because of these two differences between the Discan 

measures, it was expected that the correlations between measures including Discan anxiety 

would be dissimilar to those correlations between measures including Discan impulsivity. 

The expected correlational differences between the two Discan measures and the 

cornparison measures are outlined in the hypotheses below. Both Discan measures used in 

this study are described further in the Method section of this thesis. 

Desian and Hvwtheses 

Test validity, as reviewed earlier, may be thought of in te- of understanding 

what it is that a particular test measures or "the extent to which the variance in a set of 
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scores is relevant to the purposes of testing" (Guion, 1977, p.408). Any source of 

empirical information obtained in the same context and at the sarne time as the test is used 

for measurement can serve as a source of validity information (Anastasi, 1986). There is 

no one standard method for testing for the validity of a measure for a given purpose. 

Validity wessments Vary based upon the type of measure and the purpose for which the 

measure is king used (Anastasi, 1986; Green, 198 1 ; Guion, 1977). In generd, however, 

to demonstrate whether a scale is validly measuring what it has alleged to measure, and 

not sornething else, there rnust be a significant correlational relationship between two (or 

more) measures that purport to measure the same (or similar) construct (Green, 198 1; 

Silva, 1993). 

In the present study. there were two aspects of validity that were addressed to 

examine the validity for Discan measures of anxiety and impulsivity in the current context. 

By examining correlational relationships between participants* scores on Discan anxiety 

measures. Discan impulsivity measures, the STAI-S and the BPI-ImE it was possible to 

examine these aspects of test validity for both Discan scdes. îhe  first of these two 

aspects of the validity that were examined was concurrent validity, a subcategory of 

criterion-related validity. This was examined by cornparhg measures that purport to 

measure the same construct. The second aspect of vaiidity that was examined was 

discriminant validity which was determined by examining the correlational relationships 

between measures that purport to measure distinct and separate constructs. 

Concurrent validity was examined by correlating scores on anxiety measures with 

scores on impulsivity rneasures. Specificaily, scores on Discan anxiety measures were 
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correlated with scores on the STAI-S scale and scores on the Discan impulsivity measure 

were correlrited with scores on the BPI-ImE scale. Discriminant validity was examined by 

correlating scores on anxiety measures with scores on impulsivity measures. Specifically, 

scores on Discan anxiety measures were correlated with scores on the BPI-ImE and scores 

on the Discan impulsivity measure were correlated with scores on the STAI-S scale. 

Additionally, scores on Discan anxiety measures were compared with scores on the Discan 

impulsivity measure. The correlations between al1 possible pairs of these four scales 

produced five sets of correlations from which to examine the discriminant and concurrent 

validity of Discan anxiety and Discan impulsivity scales. Table 1 demonstrates the design 

for the correlations as well as the expected relationships between these four measures. 

Table 1 

Exuected Correlational Relationshi~s Amonn Scales 

Measures of Anxiety: Measures of Irnpulsivity: 

Scaie: (1) ~ i scan  (2) State-Trait (3') Discan (4) BPI Impulse 

Anxiety Anxiety Inventory impulsivity Expression 
- - 

2. S trong 

correlation 

3. Low or no Low or no -- --- 

correlation correlation 

4. Low or no Low or no S trong --- 

correlation correlation correlation 



Discan Vaiidity 57 

The present study employed two different designs. A repeated nleasures single- 

case design (Barlow & Hersen, 1984; Yarnold, 1988) was used to assess the validity of 

Discan measures on an individuai participant basis. A group design was also used, in 

which there were two subject groups, a clinical sample and a student sample. 

Single-case methodology was employed in this study in order to preserve the 

idiographic nature of Discan which is an important aspect of its rnethodology. When 

idiographic Discan measures are used. scores from one individual can not be compared to 

those of another. The exception to this is when the Discan measure has k e n  pre-designed 

for group use (Singh & Bilsbury, 1989a). As a result, data generated from each individual 

who participated in this study was treated separately or individually so that each 

participant served as a replicate of the design. 

Repeated measures were taken over the course of time for two reasons. As 

described previously, Discan scales produce a quantitative score which is relatively 

meaningless as a single data point. When several Discan scores have been collected over 

the course of time, the data become meaningful. Scores on al1 four measures cari be 

plotted so as to provide a profile of change within scales and between scales for each 

individual. Secondly, repeated measures are an essential source of variance within 

measures for the single-subject design. Drawing information about the validity of a 

measure requires a certain degree of variance to produce a correlation large enough to test 

for statistical significance (Guion, 1977). In order to draw conclusions about the 

measures used in a single-case design, the use of repeated measures is essential. "Validity 

is both derrived from and refers to variance in a set of scores" (Guion, 1977, p.408). It 
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was therefore necessary that the data generated by the four scaIes described above must be 

collected repeatedly over the course of tirne. 

A group design was employed in the present study. This was necessary for the 

purpose of providing adequate data to examine the concurrent and discriminant validity of 

Discan anxiety and impulsivity scales. Two subject samples were used with analyses 

conducted for each group separately and cornbined. Gender differences were examined 

for both samples, however sample sizes were not equd and there were no significant 

differences between the male and female groi?ps and so these analyses are not reported in 

the results of this study. 

The data in the present study were graphically presented, visually and statistically 

analysd For the single-subject design that was used in the present study, individual 

scatterplots were used for examining patterns of change over time on each of the four 

measures used. Relationships among the measures were examined using within-subjects 

correlations and visual analysis. For the group design in the present study, relationships 

among the measures were examined using between and within group correlations. 

The goal of much psychotherapy research is to determine treatment effectiveness 

(Barlow et al., 1984). Although repeated measures were taken over the course of 

treatment for one group of individu& in the present study, treatment effectiveness was 

not a concem. Assessing the validity of Discan measures was not dependent upon the 

effectiveness of the treatments for clients who participated in this study. This is because 

the scales need not have shown improvement over time, they merely had to have 

dernonstrated correlations in the predicted manner. 
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The design of the study as delineated above and summarized in Table 1 was such 

that thece were five main sets of correlations to calculate between the four instruments 

described- These correlations were carried out on an individual bais, on the total number 

of subjects as a whole, and by dividing the subjects into groups based upon sample 

(student and clinical) as well as gender groupings. The hypotheses surrounding these 

analyses are outlined below. 

Hvwtheses 

1. It was hypothesized that scales measuring anxiety would correlate highly with 

one another. Specifically, scores on the Discan anxiety scales were hypothesized to 

correlate highly with STAI-S scores. Previous evidence suggests that Discan anxiety 

measures may be used with some degree of validity. Idiographic Discan anxiety measures 

were designed for every participant in the present study to address many of the issues and 

concems that the individual felt was related to their experience of anxiety. In each Discan 

anxiety scale, it was attempted to address several aspects of the anxiety experience so as 

to cover a broad spectrum of affect and behaviour associated with the individual's anxiety 

as is done using the STAI-S. As a result, Discan anxiety measures were expected to 

measure the relevant aspects of each individual's anxiety experiences. Therefore, it was 

hypothesized that the scores on Discan anxiety measures would correlate with the scores 

on the STAI-S scales in the present study. Furthemore, this hypothesis was expected to 

hold true for individual as well as group anaiyses. 

2. It was hypothesized that scores on the two anxiety measures would correlate 

strongly with each other (ie. r 2 -6) over the course of repeated assessments, with possibly 
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the exception of the initial assessrnent occasion. Specifically, for the within groups design, 

it was expected that pairs of scores on the two anxiety measures would correlate strongly 

on each of the eight repeated assessment sessions that occurred in the present study with 

possibly, the exception of the initial assessment occasion. It was expected that there was a 

slight chance that the correlations on the initial occasion might be weaker because of the 

higher demands placed on the participants at that time. The novel tasks, time and 

cognitive demand of designing a Discan anxiety scde in the initial session were expected 

to require more concentration and energy than the subsequent assessrnent sessions. It was 

possible, therefore, that the initial session might be more confusing or taxing to individuals 

and that the assessment results might not be as accurate as they would otherwise. 

3. It was hypothesized that the off-diagonal correlations would be weaker than the 

diagonal correlations among anxiety scales. The strength of correlations among anxiety 

measures in the present study can be supported by the lower strength of the off-diagonal 

correlation coefficients among anxiety rneasures. These off-diagonal correlation 

coefficients are the r values that were caiculated between measures that were drawn at 

different times of assessment, as opposed to the diagonal correlations, which are 

calculated from scores that were drawn at the sarne time of assessment. For the two 

anxiety measures which were expected to be highly correlateci on each of the eight 

repeated assessments, it was expected that the off-diagonal correlation coefficients would 

be non-significant or weak (ie. r 2.35) in strength. This is because scores on a measure of 

state type anxiety should be sufficiently scattered or variable over the course of time so as 
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to produce convergent results between two anxiety mesures  atone time of testing but 

discriminant results when the scales are compared at different times of testing. 

4. It was hypothesized that scores on the two impulsivity measures would 

correlate over the course of repeated assessments, with possibly the exception of the initial 

assessrnent occasion. Specifically, it was hypothesized that scores on the Discan 

impulsivity measures would correlate with scores on the BPI-ImE scales in the present 

shidy for the within groups design and for the individud analyses as well. This was 

expected because the Discan impulsivity rneasure was sonstnicted using direct wording 

frorn some items in the BPI-ImE and constructs described in Jackson (1989) so that there 

would be similar content between these two measures. Scores on the Discan impulsivity 

measures and on the BPI-ImE were not expected to correlate as strongly as those between 

anxiety measures. As described previously in the D i s c a  Measures section of this paper, 

the Discan impulsivity measure was not idiographically designed and is therefore not likely 

to be as sensitive (as the Discan anxiety measure) to changes in the constructs that it is 

attempting to measure. This is compounded by the f a c ~  that impulsivity is a personality 

characteristic which also tends to produce less v a r i a b i l i ~  in the scores over the course of 

repeated assessments. A measure that produces lower Ievels of variability will have 

artificially deflated correlation coefficients (Guion. 197 ) .  For these reasons, it was 

hypothesized that correlations between the scores on the Discan impulsivity measure and 

on the BPI-ImE will be strong but not as strongly signïf?cant as those between the anxiety 

measures that are described above. 
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5- It was hypothesized that the off-diagonal corretations describing the 

relationship between the two measures of impulsivity would k related to one another. 

S peci ficall y. the off-diagonal correlation coeficien ts among the impulsivity measures were 

expected to be stronger than those off-diagonal correlations among anxiety mesures. The 

differences were expected for two reasons; first. the Discan impulsivity rneasure was not 

idiographically designed which may make the rneasure Iess sensitive to change over the 

course of time. Secondly, because impulsivity is a trait type constmct, it was not expected 

that there would be as much variability arnong scores over the course of repeated 

assessments. As a result, the variability of scores on impulsivity measures that were taken 

at different times rnight not have been as discrepant as the scores between state-anxiety 

measures were likely to be. Therefore, it was expected that many of the off-diagonal 

correlations between measures of impulsivity would be significantly or strongly related. 

In order to assess the discriminant validity of Discan measures, it was necessary to 

examine correlations between measures that were not expected to be related to one 

another. Jackson (1989) reported results €rom research studies that showed fow 

correlations between the BPI-ImE and anxiety measures. As a result. anxiety and 

impulsivity were not expected to be related constnicts. Therefore, scores on anxiety 

measures were not expected to correlate with scores on impulsivity measures. 

6. Based upon evidence described in the Iiterature, it was hypothesized that scores 

on Discan anxiety measures would not correlate with scoreson the BPI-ImE scales in the 

present study. These findings were expected for the within groups design and for the 
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individual analyses as well. This pattern of findings was expected across al1 eight repeated 

assessment sessions that occurred in the within groups design. 

7. It was hypothesized that scores on the Discan impulsivity measure and the 

STAI-S would not be not strongly related. Evidence in Jackson (1989) suggests that 

impulsivity and anxiety are unrelated constmcts. The Discan impulsivity measure was 

designed to measure content similar to those in the BPI-ImE which are constnicts that 

were reported to correlate poorly with anxiety-related constmcts. As a result of this. it 

was hypothesized that scores on the Discan impulsivity measures would not correlate with 

scores on the STAI-S in the present study. This was expected to occur across al1 eight 

repeated assessment sessions that occurred in the present study. 

8. It was hypothesized that scores on the Discan anxiety measures and scores on 

the Discan impulsivity measure would assess different constmcts and would therefore not 

correlate strongly over any of the eight repeated assessments. Low or no correlations 

were expected among scores on these two Discan measures. 

9. The relationships among scores on the pairs of measures described above were 

expected to be demonstrated through the use of the group design as weIl as the single case 

design. The single case designs were Iimited by smailer sarnple sizes (whereby the eight 

replications serve as the sample size) and so the results of these correlations were 

expected to yield high correlation coefficients yet not necessarily statistically significant 

correlations. 

10. Analyses conducted for the within groups design were statistically conducted, 

using correlations. For the individual analyses, single case design, however, visual analysis 
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methodology was also used. It was hypothesized that through the use of visual analysis. it 

would be possible to examine the relationships bctween al1 possible pairs of scales as 

described above. More specifically, visual analyses were expected to help examine the 

concurrent and discriminant validity of Discan an-Gety and impulsivity measures. In this 

way, the use of visual analysis was expected to provide additional support for some of the 

hypotheses stated above. (The criteria for visual analyses is described in the pressntation 

of these results.) 

S u r n r n q  

The ways in which accurate measurement contributes to psychological research 

and practice has k e n  outlined above. The controversies associated with instrument 

selection and psychometric evaluation were summarized. Discan methodology has k e n  

offered as a possible solution to some of the problems that were presented. Adequate 

psychometric consideration of Dixan scales n e d s  to be considered pnor to making 

assertions about its utility in psychological research and practice. Past research 

demonstrated some evidence for the face validin- of Discan measurements. Concurrent 

and discriminant validation of Discan measures have not been previously exarnined. This 

is the purpose of the present thesis. The meth& by which this evaluation occurred are 

now explained. 

Method 

Criteria for Participant Selection 

Two different groups of individuals were utilized in this study. a student sample 

with high leveis of trait anxiety and a clinical sample undergoing treatment in a weekly 
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anxiety management group. There were no age or gender restrictions and participanu 

were not required to have reading or writing skills to participate. 

S tuden t Group 

Students were recruited for this study from an introductory psychology class at 

Acadia University. To qualify for participation, students had to complete a screening 

questionnaire, the STAI-T, to determine their IeveI of trait anxiety. Al1 of the students in 

the class were given a copy of the STAI-T with a cover-sheet (Appendix F) stapled to it. 

This cover-sheet expfained that the screening was voluntary, but had to be done in order 

to be eligible to participate in the present study. The purpose of the screening 

questionnaire and the instructions for completing it were also explained. Incentives for 

participation in the research prtoject were described as well. 

164 students (18 males and 1 16 females) completed the STAI-T screening. The 

average STAI-T raw score for the 164 students overall was 41- 19, for the female sample 

was 41 -89 and for the mates was 39.5. The average STAI-T standard score for both rhe 

female and male groups was between 51 and 52. The average percentile ranking for the 

females was between 59 and 62; the males had an average percentile ranking between 57 

and 60. These scores did not differ significantly from the average scores of the generd 

population from whom the STAI n o m s  were devised (Spielberger, 1983). There were no 

statisticdly significant differences between the STAI-T scores for these two groups of 

students. 

There were no cut-off STAI-T scores associated with participation in the pressnt 

study. Instead. it was decided that an initial sample size of 40 snidents would be obtained 
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by approaching the most anxious individuds in the group until40 students agreed to 

participate. A large initial sample size was sought because it was expected that time 

commitments would increase the drop-out rate in the present study. Ail students' STAI-T 

standard scores were ranked from highest to lowest. The students with the most elevated 

levels of trait-anxiety as measured by the STAI-T were celephoned by the experimenter 

and invited to participate in the present study. The participation cornpliance rate was very 

high with 40 students agreeing to participate out of the top 44 from the list of students 

with elevated anxiety- Al1 of these students had a STN-T standard score above 57 with a 

percentile rmking of 8 1 or higher. Although there was no cut-off score associated with 

participation, even the lowest scorer on the STAI-T of the 40 students had a high level of 

trait anxiety. The average STAI-T standard score for the group of 40 smdent participants 

was 63.58. There were 13 male participants in this sample whose average STAI-T 

standard score was 63, which fails in the 88th percentile fanking. There were 27 femaie 

participants in this sample whose average STAI-T standard score was 64, which 

corresponds to a percentile ranking of 9 1. Noms  for scoring al! administrations of the 

STAI for the student sample were obtained from Spielkrger's (1983) manual containing 

noms for students and military recruits. Students who participated in the present study 

(n40) ranged in age from 17 to 35 &f = 20.45, SD = 406, mode = 18), and rnost were 

single (93%) and unemployed (83%). 

Although there were uneven numbers of male md female participants in the 

present study, the proportions of male and female participants to males and females 

screened overall were equal. Specifically, there were 29% males (n=48) and 7 1% femdes 
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(n=ll6) screened in the ciass of 164 students and there were 33% rndes (n=13) and 67% 

females (n=27) who agreed to participate in the study. Five students dropped out parc 

way through the study resulting in a final student sample of 3 1 % males (n= 1 1) and 69% 

females (n=24). Equai numbers of male and female participants were not sought because 

it was the aim of sampling to achieve participation by the most anxious students as 

opposed to setting other fixed sampling criteria. There were no restrictions for student 

participation in this study except for the presence of an elevated STM-T score pnor to 

participation. 

c h i c a i  Group 

Recmitment for participants in the clinical subject group took place through the 

weekly anxiety management groups that were held by the Valley Mental Health clinic, 

Berwick, NS. There were two consecutively run anxiety management groups that were 

approached for volunteer participation. After the initial session for both of the anxiety 

management groups, the researcher was introduced and information conceming the 

opportunity to participate in the cunent study was provided. 

In order to alleviate any concems that the clients may have had about participating 

in a research project, the researcher explained the purpose of the study. the requirements 

on khalf of participants and also showed examples of the scaies that would k used to 

measure anxiety. Handouts (Appendk E) were adrninistered to al1 of the clients during 

this initiai contact as well to provide an oppominity to examine the study requirements 

and other relevant information. The researcher's name and telephone number were 

provided on this handout so as to enable clients some time to consider whether or not they 
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would Iike to participate. Names and telephone nurnbers of al1 of the clients who were 

interested in volunteering were taken after this initial contact. 

The researcher telephoned each of the interested clients to determine whether or 

not the individuals were still interested in parùcipating. There were six clients in 

attendance at the first anxiety management group, five of whom initially indicated an 

interest in the study and three of whom finally agreed to participate. AI1 three of these 

participants were females. One of these three participants dropped from the study after 

only two assessrnent sessions reportedly due to time management problems, There were 

nine clients present in the second of the anxiety management groups, six of whom 

indicated an interest in the study and four of whom finaily agreed to participate. Two of 

these participants were male and two were female. None of these four participants 

dropped from the study. Based upon the number of clients who attended the anxiety 

management groups (n=15), the participation rate (n=6) in the present study was 

reasonable. 

A total clinical sample of seven participants (5 fernale, 2 male) was recruited from 

the two consecutively run anxiety-management groups. These participants ranged in age 

from 23 to 55 years, with one half of this sample in their rnid-thirties. One female 

participant, aged 55, dropped out of the study after the completion of only two of eight 

sessions, rendenng her data unusable. Of the remaining six participants, 50% were single, 

33% mmïed and 174 divorced and two thirds of the sample were employed. It was not 

attempted to have equal numbers of males and females in the clinical group because any 



Discan Validity 69 

participant experiencing elevated anxiety was accepted into the study. The proportions of 

males and females in the student and clinical samples were equal. 

This group of participants had the STAi-T administered as a part of their initiai 

anxiety management session and, with the exception of one outlier, their STAI-T standard 

scores ranged from 66 to 90, with a mean of 77. The percentile ranks for these standard 

scores ranged from 93 to 100, with a mean of the 97.6th percentile rank. The one outlier 

in this group of six subjects was a male whose STAI-T standard score was 44, which 

corresponds to the 33rd percentile rank. This individuai explained that his general leve1 of 

anxiety (trait anxiety) was low, but he experienced high levels of anxiety in very specific 

situational cucurnstances (state anxiety). Despite this difference from the other subjects in 

this study, the outlier data are included in al1 analyses. Norms for scoring d l  

administrations of the STAI for the clinical sample were obtained from Spielberger's 

(1983) norms for normal adults in three age groups (using the appropriate age group for 

each individual participant). 

There were no attempts to make diagnoses or  to obtain diagnostic information 

concerning any of the subjects in the clinical sample. This is because, as explained earlier, 

the outcome of the treatment had no effect on making inferences about the validity of the 

Discan d e s .  Despite having high levels of anxiety, al1 of the individuals in the clinical 

sample appeared to be normdy functioning adults whose cognitive abilities were adequate 

in terrns of participating as fully as the student participants in the present study. 
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Measures 

Quantitative Measures 

The present study utilized a repeated measures design using a test brittery 

consisting of four separate quantitative measures or instruments. These included Discan 

anxiety measures, the Discan impulsivity measure, the State-Trait Anxiety Inventory, State 

scale (STAI-S) and the Basic PersonaIity Inventory, Impulse Expression scale (BPI-Ir&). 

Each of these measures have been described previously in the introduction to this thesis, 

however, in order to describe the methods by which these measures were both designed 

and used, they are reviewed below. 

Discan-anxiety. A Discan scale that measures anxiety was constructed for each 

individual participant (Appendix C). These measures followed the Discan 4/14 format 

which means they had four reference levels describing four different or  distinct levels of 

anxiety that each participant was experiencing. This Discan measure used a 14 point scale 

to quantify anxiety. This 14-point scale has a low score of I which indicates problem 

remission or the goal state and a high point of 14 which indicates maximal problem 

severity (Singh & Bilsbury, 1989a). 

The process by which these Discan anxiety measures were constructed for each 

participant followed the recomrnendations of Bilsbury and Richman (in press) and aiso 

Singh & Bilsbury (1989a). This process will be described briefly hem. The reasearcher 

began by establishing a preliminary level of rapport between the researcher and the 

participants. This was followed by the construction of the Discan idiographic scale 

components. This is a process that is conducted in partnership with the participant so that 
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ultimately the scale components have been negotiated and agreed upon by both the 

researcher and the participant (Singh & Bilsbury, 1989a). The Discan scale was first 

introduced to the participant as four blank index cards upon which his or her experience of 

anxiety was to be recorded. It was explained that each of these car& was meant to 

describe different levels of severity of anxiety. These cards, together as a set, are referred 

to as reference levels (Singh & Bilsbury, 1989a). The way that the four reference levels 

are designed to break down the problem of anxiety was explained. 

The designing of the reference levels began with the construction of reference level 

4, the highest level of anxiety on the Discan scale. The participant was asked to describe 

his or her anxiety when it was at its worst imaginable level, or its worst experienced level. 

As the participant described this experience of anxiety . the key words and phrases were 

hand written ont0 a blank index card by the experimenter. The experimenter encouraged 

the participant to discuss the feelings that were associated with his or her anxiety. the 

physiological components, and the effects of the anxiety upon affect, social, academic and 

leisure activity. Any other aspects of the anxiety experience that were addressed were 

recorded by the experimenter. This index card was labeled Level4. 

Following the construction of Level4. reference level 1 was constructed. The 

experimenter went through the same process to determine some phrases or key words 

describing the participant's problem remission, goal state or the best possible state 

imaginable with regard to his or her specific experience of anxiety. Prompting was used to 

address the same aspects of anxiety that were addressed in the most severe level. Level4. 

This lowest level of anxiety was then labeled Level 1. 
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Following the construction of Level4 and Level 1, it was explained that there 

should be some degrees of anxiety that fail between these two extremes and that these 

would be wntten ont0 the two blank index cards that were placed in the middle of the 

worst and best levels. Individual participants were first prompted to discuss their 

experience of anxiety that would be bad or extreme but not quite as severe as their highest 

level, Level4. Again, al1 of the issues that were raised in the construction of level4 were 

repeated- This high-intemediate reference level of anxiety was labeled Level3. Finally. 

in order to constmct the low-intermediate reference level of anxiety, the participant was 

asked to describe his or her experience that was a bit better than Level3 but still not quite 

as g w d  as the experience described in Level 1. Partipants were encouraged to reread the 

items listed in the reference levels that had already been constmcted in order to remember 

the types of issues that had been addressed and recorded on the index cards. Prompting 

was used to cover al1 of the aspects of anxiety that were addressed in previously designed 

reference levels, so as to keep the flow of ideas similar from one level to the next. This 

cascading of severity of the same constructs is essential to creating a reliable set of Discan 

reference levels (Bilsbury & Richman, in press; Singh & Bilsbury; 1989a). Responses 

were recorded onto the last blank index card and this low-intermediate level of anxiety 

was labeled Level2. 

When al1 four reference levels had been designed, a rirle was placed upon each one 

to describe the succession of severity of the problem. This procedure was conducted with 

prompting from the experimenter. For exarnple, the experimenter may have begun by 

addressing a title for the most severe reference level, Level4. in the following way. The 
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participant was asked "Shall we cal[ this your worst, or  most severe level of anxiety?' and 

the participant's response may have either affirmed the suggestion or they may have 

suggested a more appropnate title for the card. This title was then written ont0 the top of 

the index card. This procedure was repeated for all other reference levels as well. 

In order to verifi that the reference levels were accurately describing the 

experiences of the individual, the experimencer requested a reading through al1 four levels. 

Once the participant had read through al1 of the cards, he or  she was asked whether or  not 

the cards accurately reflected what they were trying to describe. Participants were able to 

make changes to the levels, in the form of additions, deletions, rewording, reordering, 

relabeling and any other suggestions that they had. These changes were made to the 

reference levels until the participant and the experimenter were satisfied that they 

addressed the problem accurately and that they followed the necessary cascading 

succession of severity that was described in Bilsbury and Richman (in press) and Singh 

and Bilsbury (1989a). 

The final stage in Discan measure construction involves the lead-in statement. A 

lead-in staternent was individuaily designed for each participant's set of anxiety reference 

IeveIs. Participants were asked whether or not it would be casier to remernber how they 

were feeling "over the last week" or "over the last day or so" when looking at the different 

levels of their anxiety. The participant's choice was recorded ont0 a blank index card as 

well. Appendix C includes a copy of the lead-in statements for each participant as well. 

Although a group-design Discan anxiety scale could have been pre-constructed for 

al1 participants in the present study, a unique, specific Discan anxiety s c d e  was 
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constructed for each individual participant so that the Discan measures would be more 

sensitive to issues and experiences of anxiety in the Iives of these participants. In this way 

it was possible to retain the idiographic nature of the Discan anxiety measures. 

Discan-im~ulsivitv. A pre-designed Discan measure, described earlier in this 

thesis, was used to measure irnpulsivity (Appendix D). As mentioned previously, pre- 

designed reference levels were used for this scale because it was not necessarily expected 

that many of the participants in the present study would experience problems with 

impulsivity. The Discan impulsivity scale was designed like the Discan anxiety scales, in 

the 4/14 format so that it had 4 reference levels and created a scale with 14 possible 

scores. Reference levels on the Discan impulsivity measure were designed so as to 

correspond closely with the wording of constructs addressed on the BPI-ImE measure 

and described in Jackson (1989). The method by which the Discan impulsivity measure 

was designed will now be described. 

Concepts addressed on the BPI-ImE c m  be sumrnarized into three main types of 

behaviours. These include carelessness, recklessness and risk taking; consideration of 

consequences and the future outcome of behaviour. and boredom and restiessness with 

working through a task. Each of these three aspects of behaviour can be described in such 

a way as to represent a continuum of most severe levels of these behaviours to the absence 

of these behaviours. As a result, it was attempted to create four distinct levels of severity 

of impulsive behaviour that would cascade from most severe impulsive type behaviours 

down to low or no impulsive behaviour. 
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The first of the three aspects of the BPI-ImE types of impulsive behaviour. 

carelessness, recklessness and risk taking, was broken down into four levels of severity. 

The highest level was written, "1 am careless and reckless and take risks quite often? The 

next level in the cascade was not quite as severe, "1 usually enjoy k i n g  spontaneous and 

acting on the spur of the moment". Following this, the low-intermediate Ievel was 

designed, "1 do enjoy acting spontaneously but 1 try to be careful too." Finally, the lowest 

level of this aspect of impulsive behaviour was designed as follows, "I sometimes act silly 

or do exciting things but never in a careless way." 

The second of the three aspects of the BPI-IrnE types of impulsive behaviour, 

consideration of consequences and the future outcome of behaviour, was broken down 

into four levels of severity, The highest, most severe level was written, "1 hardly ever 

think of the friture before I act." The next level in the cascade was not quite as severe, 

"Only sometimes do 1 think of the consequences of my actions.". Following this, a less 

severe, low-intermediate level was designed, "1 am usually level headed and think before 1 

act about half of the time." Finally, the lowest level of this aspect of impulsive behaviour 

was stated as follows, "1 am always level headed and like to consider the future before 1 

act." 

The final of the three aspects of the BPI-ImE types of impulsive behaviour, 

boredom o r  restlessness with working through a task, was broken down into four levels of 

severity. The highest, most severe level was written, '4 am usually bored with things so 1 

will act spontaneously for excitement." The next level in the cascade was not quite as 

severe, "1 find it hard and boring to focus on one thing for too long." Following this, the 
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low-intermediate level was designed, "Sometimes I c m  sit and work on a single task but 1 

get bored with it half of the time." Finally, the lowest level of this aspect of impulsive 

behaviour was designed as follows, "Also, 1 can usuaily work at something for a while 

without getting bored or restless." 

These statements regarding the three main aspects of impulsive behavious were 

placed together on the index car& to form a full set of  four reference levels (Appendix D). 

and combined with a lead-in statement, "Over the l a s  week (or few days) 1 have been 

feeling:". This completed the designing of the Discan impulsivity measure. In order to 

examine whether or not this measure was useful for assessing Discan impulsivity, a pilot 

study was conducted (Appendix G). This pilot study was found useful for making some 

revisions on the items in the Discan impulsivity measure. 

State-Trait Anxiet~ Inventory (STAn. The STAI subscale measuring S tate 

anxiety, described previously in this thesis, was used in this study. The STAI-S ( F o m  Y) 

was copied and administered in its original f o m  and in the rnanner suggested by 

Spielberger, (1983) (with permission from the publishsr, Mind Garden, Inc.). No 

alterations were made to the scale itself. As explained earlier in this thesis, the instructions 

for respondents taking the STAI-S were changed so as to assess state anxiety "over the 

last week" or "the last few days" as opposed to using the immediate time frame as a 

context for endorsing the items on the scale. This was done so as to assess the sarne time 

frame as the Discan anxiety measures. 

Basic Penonality Inventorv mPn. The BPI Impulse Expression (ImE) subscale 

was used in this study. The hiIl scale BPI is a 240-item questionnaire which has 12 clinical 
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scales, each with 20 items that require a true or false response (Jackson, 1989). The 10- 

item BPI ImpuIse Expression (IrnE) scale items are scattered throughout the 240 item BPI 

test. The 20-item ImE scde was extracted from the 240-item BPI and these 20 items 

were randornly ordered and printed ont0 a sepante sheet with the general directions for 

the test printed at the top of the page (adapted and printed with permission from the 

publisher, Research Ps ychologists Press, Inc.). 

The 20 items on the BPI-ImE scale were randornly ordered in order to prevent the 

"Tme, False. True. Fdse" response pattern that exists in the original scale order. This was 

necessary because the BPI-lmE scde was administered without the advantage of 

embeding the questions among a host of other clinical scales. which is the case in the full- 

scale 240-item BPI. No other aiterations were made to the BPI-IrnE. 

Qualitative Measures 

Repeated measures within a specific assessment twl  should be compared only if 

the data are collected under similar conditions (Barlow, Hayes & Nelson, 1984) because 

measures can be influenced by relevant independent variables outside of treatment, such as 

life events. In order to take life events and other independent variabtes outside of 

treatment into account, a second set of qualitative measures were designed and 

administered These measures both consisted of a single-item question. The fint of these 

measures was designed to tap into recent events or changes that had occur in the lives of 

participants (Appendix H). The second of these measures was designed for use after the 

final repeated-measures assessment occasion has taken place in order to examine the way 



Discm Validity 78 

that the participants had felt about the mesures that they had been using (Appendix 1). 

These two measures are described in greater detail below. 

Repeated qualitative uestionnaire. A single item questionnaire was designed for 

repeated use to tap into major events or changes that occur in the lives of participants 

(Appendix H). This questionnaire sirnply asked 'Ys there any reason, event or 

circumsîunce thut may have happened mer the lasf week (or recenrly) that explains the 

way you are feeling this week? Or that changed rhings for you on these ussessmen~s?" 

This single-item questionnaire was administered at the end of every assessment session 

including the last. It was administered verbally by the researcher so that the participant 

could quickly respond without having to read the questionnaire or to wnte down hisher 

thoughts. When major events or circumstances had not occurred in the lives of the 

participants, they simply responded to ihis question with the reply, "Na". When major 

events had happened, this questionnaire was usefd for recording the details of that 

particular event if the participant was willing to share that information. This was helpful 

for determining the accuracy of the anxiety rneasures that were used for each assessment. 

Final auafitative auestionnaire. A second single-item qualitative questionnaire 

(Appendix 1) was verbally administered after the end of al1 eight assessment occassions. 

This questionnaire was designed to assess the u-ay that participants felt about the rneasures 

used for the assessments. This questionnaire sirnply asked "Which of the iwo instruments, 

the Discan anxiety cards or the paper-and-pend STAI did you prefer for measuring your 

stress and anxiety and which one was eusiest?". Participants were able to respond both 
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parts of this question with one of three choices. the Discan scale. the STAI or 

bowneither. 

This questionnaire was designed to address any of the comments or concems that 

participants had about the scales. including difficulties, preferences, and more specifc 

issues. Responses to this questionnaire were expected to provide qualitative information 

that contribute to the reasoning and explaining of certain changes reflected in the 

quantitative data 

Procedure 

Individuals who were interested in participating were telephoned and scheduled 

with a meeting time and place for the initial assessrnent sessions. Individuais were 

reminded durhg this telephone cal1 that they were still under no obligation to participate in 

the study and thay they could withdraw at any point in time and without explanation. 

Individuais who were undergoing therapy were reminded that failure to participate would 

have no effect whatsoever upon their treatrnent at Valley Mental Health. Individuals who 

agreed to participate were asked to meet the researcher either at the site of the anxiety 

management groups at Valley Mental Health or at the researcher's office at Acadia 

University. Al1 students and four of the clinical participants met the researcher on the 

campus of Acadia University. The others were met at an office at Valley Mental Health. 

The Initial Assessrnent Session 

During the initial meeting with individuai participants, a series of steps were taken 

to ensure the safety, cornfort and awareness of the participants. Participants were again 

informed that they were under no obligation to participate and that they could withdraw at 
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any point in time d u h g  the study. The purpose of the study was redescribed to the 

participants in such a way as to avoid revealing that there would be correlations drawn 

between the measures used- Possible risks and benefits, confident i d  ity issues and other 

nghts of the participants were made available in the Informed Consent Form and were 

reviewed verbally as well. A copy of the lnfonned Consent Form (for students, Appendix 

J, and for the clinicai group. Appendix K) was administered and items were explained 

verbally by the experimenter. If the participant wished to continue with participation, 

these forms were signed and dated by both the participant and the experimenter. Al1 of 

those who volunteered to participate agreed to the terrns of the study. 

Participants were informed that al1 questions throughout the study would be 

answered as honestly and accurately as possible. They were informed that the researcher 

would help them with any of the assessments. The researcher also informed participants 

that there would be no attempts to deceive anyone during this study. 

When participants felt comfonable with the situation, the tasks involved with the 

assessments were explained. Administration of the four tests, the STAI-S, the BPI-ImE, 

the personalized Discan anxiety measure and the Discan impulsivity measure began after 

this. First, the STAI-S was administered. Participants were asked to think about how 

they had been feeling over the last few days when answering the questions on the STAI-S. 

Many of the participants asked about the definition of some of the terms used on the 

STAI-S and they were explained by the experimenter. Following the administration of the 

STAI-S. the BPI-ImE was administered. Participants were informed that this 

questionnaire was not related to their experience of anxiety and that they should think 
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about how they had behaved over the last week when responding to the items on this 

measure. The STAI-S was scored by the researcher during this administration of the BPI- 

ImE. 

Following the administration of the two nomothetic scales, the Discan anxiety 

measure was introduced- The construction and administration of the Discan anxiety 

rneasure took place at this tirne. This was the most time consuming task for participants. 

There were no difficulties encountered with completing this task, Following this, the 

Discan impulsivity measure was introduced and administered. The full scoring algorithm 

(10 questions) was used in Discan administeration so as to maximize the internai reliability 

of the Discan anxiety (and impulsivity) scales. 

Ali four measures were scored during this initial session and the outcome of each 

scaie was reviewed with the participant. Following the administration of the four 

measures, the repeated qualitative questionnaire was administered and the responses were 

recorded. 

Participants were informed that they would receive verbal feedback conceming 

their changes over the course of time on the variables measured. No written feedback was 

provided in order to avoid misinterpretation. Any questions that the participants had 

regarding the measures or  procedures were answered candidly. Any comments that the 

participants had about the measures they were using were recorded as well. Subjects were 

thanked for attending the assessrnent session, reminded that their assessrnent information 

would be held completely confidential, and a meeting time for the next assessrnent session 

was scheduled. 
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Subseauent Assessrnent Occasions 

Subsequent sessions proceeded in the same way txcept that the scales were 

familiar to the participants, the Discan anxiety scale had been previously designed and the 

hfonned Consent Form had been read and signed previously. This reduced the time that 

was needed for these subsequent sessions. Again, at this and al1 sessions throughout the 

course of the study, al1 questions and concerns of the participants were addressed by the 

experirnenter. 

Most of the subsequent assessrnent sessions took place in person with the 

researcher present, however, a few participants opted to participate over the telephone. 

This was option was restricted to three of the last four sessions in order to make sure that 

the participants were familiar enough with the processes of Discan scale administration. 

Subjects who opted for the telephone sessions were given a package of assessment 

materials to take home with them. Participants were asked not to write on these materials 

and were required to retum the package at the last assessrnent session, which was to take 

place in-person, as the first four sessions had k e n  conducted. 

A scheduled calling time was arranged between the researcher and the participant. 

When called, the participant was asked to place the assessment materials out M o r e  

himiher. The participant was asked to take out the STAI (Self-Evaluation Questionnaire) 

and to reply orally to each of the 20 items as the experimenter read them aloud. As this 

was done, the experimenter recorded the responses ont0 a copy of the STAI-S in the 

participant's file. This procedure was repeated for the 20 items on the BPI-ImE as well. 
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After this, the experimenter asked the participant to put away the STAI and the 

B PI-ImE and to obtain the set of Discan anxiety cards from the package of materials. The 

participant was asked to pIace certain car& out in front of them, as would normally be 

done in the assessment sessions. When the appropriate cards had been placed in front of 

the participant. the researcher asked the participant to select which one had more closely 

represented the way that they were feeling during the context specified by the lead-in 

statement. The participant's choice was recorded by the experimenter on a blank Discan 

scoring form in the participant's file. This process was repeated until al1 Discan questions 

had been asked and the measure was comptete. A score was obtained and the 

experimenter informed the participant of this score. The participant was also inforrned 

where this score lay in terms of scores obtained on previous assessment sessions. The 

experimenter asked the participant to put the Discan anxiety car& away in the specially 

labeled envelope. Finally. the experimenter asked the participant to obtain the set of 

Discan impulsivity car& and the procedure was repeated for this measure as well. When 

al1 four quantitative assessments had k e n  administered, the repeated qualitative measure 

was administered and the responses were recorded by the experimenter. The scores on ail 

of the measures were reviewed with the participant and the subsequent telephone session 

or the final in-person session was scheduled. 

The Final Assessrnent Occasion 

Upon the final assessment session. the assessment four quantitative measures were 

nadministered as well as the repeated qualitative questionnaire and with the addition of 

the final qualitative questionnaire. Responses were recorded and scores were reviewed as 
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usual. The scores over the eight assessrnent sessions were reviewed again with the 

participants. 

Participants were debriefed as to the purposes of the present study again, this tirne 

including the idea that there might be a relationship between the measures. This possible 

relationships between the scales was explained and any questions regarding the study, the 

rnr:asures or the results were answered openly, as usual. Some participants left an address 

with the experimenter so as to receive the results when they becarne available. Al1 

participants were informed that the results were also available from the researcher by 

writing to the psychology department at Acadia University. Participants were thanked for 

participating in the present study. Incentives for participating in the study were awarded 

to students. Participants were reminded again that the raw data and their personal 

confidentiality were protected as well. 

Data Analvses 

Data collected from al1 participants were placed into an SPSS (Statistical Package 

for the Social Sciences) data file. Using this program, several analyses were conducted, 

including descriptive statistics and frequencies for each of the variables plotted. Pearson's 

Product Moment Correlations were also conducted to examine the relationships among 

the quantitative measures used in the snidy. The data were also plotted ont0 scatterplots 

so as to enable visual analyses of the results. These procedures are described fully in the 

results of this thesis, 
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Results 

Subject Time Commitrnents 

ALI subjects in the present study were asked to complete eight separate assessment 

sessions. Of the 40 students who initially volunteered to participate in the study. 35 

completed ail 8 sessions. Of the 7 clinical participants who initially volunteered, 6 

completed al1 8 sessions. The following results reported will include data only for those 

41 subjects (35 students and 6 clinical participants) who completed al1 8 assessment 

sessions of the study. The time that it took for students (n=35i to complete the initiai 

assessment session ranged from 20 to 60 minutes with an average of 32 minutes. The 

subsequent sessions for the student group averaged between 8 and 1 1 minutes each with 

an average total time cornmitment of 99 minutes (or 1 hour and 40 minutes) over the 

course of eight separate assessment occasions. The time that it took for the clinical group 

(n=6) to complete the initial assessment session ranged from 30 to 75 minutes with an 

average of 50 minutes. The subsequent sessions for the clinical group averaged between 

12 and 20 minutes each with an average total time commitment of 155 minutes (or 2 hours 

and 35 minutes) over the course of eight separate assessment occasions. It was attempted 

to meet with al1 individual participants once every seven days for eight consecutive weeks. 

Scheduling problems and holidays presented obstacles to achieving this goal, and the 

assessments took place less regularly than was planned- 

Statistical Analyses - Student and Clinical Subiect Grou~ines  

SPSS was used to analyze the data in the present study. Pearson's correlations 

were conducted using 2-tailed tests of significance for groups of subjects. For the group 
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design. correlations were calculated between scores on al1 possible combinations of pairs 

of the four measuring scaies over the course of eight separate assessment occasions. 

More specifically, correlations between the scores that were drawn on each of the eight 

assessment occasions were calculated for each pair of scales. This means, for example, 

that scores for tirne one, two, etc. through to time eight on the STAI-S were correlated 

with scores for time one through time eight on the Discan anxiety measure. This 

calculation of correlations was carried out for al1 possible combinations of the four 

quantitative scales. This resulted in six possible sets of correlations, each set containing 

correlation coefficients calculated between scores on al1 eight assessment occasions. This 

design was summarized in Table 1. These analyses were repeated for the total group of 

subjects (n=41) (results summarized in Appendix L), and separately for the student group 

(n=35) (Appendix M) and the clinical group (n=6) (Appendix N). 

Examinina Concurrent Validitv of Discan Measures. Grou? Design 

It was expected that the Discan anxiety scores would correlate strongly with the 

STAI-S scores over the course of the eight assessment occasions. ,More specifically, it 

was expected that scores on the first session would correlate with each other, and scores 

on the second session would correlate, and this pattern would be repeated through to the 

eighth session. The expected exception to this pattern was that anxiety measures on the 

initial assessment session rnight not comlate as strongly due to increased difficulty of the 

tasks on that session. For the student and clinical groups combined (n=4 1 ), the 

comlations between the eight sets of scores on these two anxiety measures were al1 

strongly significant at -01 (except for the first of eight sessions which was significant at 
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~><.05) and the direction of the correlations was in the manner predicted (Appendix LL 1. 

That means that Discan anxiety scores and STAI-S scores did not differ significantly in the 

direction and degree of fluctuation, even on the initial assessment occasion. These results 

are particularly meaningful when the strength of the correlations is considered, The r 

values for correlations between these anxiety measures ranged from 3403 to -7034 with 

an average r across al1 eight sessions of -5947. These coefficients were stronger or higher 

than what would be expected to have happened by chance alone and are suggestive that 

the anxiety measures were measuring similar consmcts over the course of the eight 

assessment sessions. 

Correlations between Discan anxiety scores and STAI-S scores for the student 

group (n=35) were al1 significant at pc.01 except for the correlation between the anxiety 

measures at session i, which was non-significant (Appendix M 1). The statistically 

significant correlation coeff~cients ranged from -5672 to -7425. which suggests that the 

scores on anxiety measures for the student group were strongly related. Results for the 

clinical group (n=6) were not as straightforward as for the student group. Four of the 

eight correlations (50%) of the correlations between Discan anxiety scores and STM-S 

scores for the clinical group were statistically significant (1 at p<.01 and 3 at pcO5) and 

ranged from -8 136 to .9378. The other four correlations (50%) were non-significant. The 

r values for the non-significant correlations ranged from S989 to .7976 which were high 

and, as a result, it appears that the relationship between anxiety holds arnong the clinical 

sample. The clinical sample was too small (n=6), however, to permit statistical 

significance without very substantial correlations (Appendix N 1). Nevertheless, even these 
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high levels of association were met in four of the eight instances. with r values exceeding 

those among the student sample in almost al1 instances. 

Further support for the concurrent validity of Discan anxiety measures was 

provided by examining the off-diagonal correlations between Discan anxiety and the 

STAI-S scores. Scores on state type anxiety measures should be sufficiently scattered or 

variable over the course of time so as to produce convergent results between pairs of 

anxiety scores at one test time but discriminant results (non-significant) when the scales 

are compared at different times of testing. For the total group of participants (n=4 1) al1 of 

the 56 possible off-diagonal r values between scores on Discan anxiety measures and the 

STAI-S were non-significant (r values ranged from -0217 to .276 1) with the exception of 

5 significant correlations which had corresponding r values of .3264 to .4 165 (Table LI). 

The strength of these correlations was very low when compared to the high r values that 

were found between measures assessing anxiety at the same assessment occasions. The 

criterion that is to be used for determining statistical significance for the off-diagonal 

correlations is an alpha level of -1 which is more stringent than the level that was used in 

the present study (ie. alpha of -05). Despite this, the difference between the size of the 

diagonal and off-diagonal correlation coefficients was substantial. 

In order to examine the concurrent validity of the Discan impulsivity scales, scores 

on Discan impulsivity were compared with scores on the BPI-lmE scales. It was expected 

that the Discan impulsivity scores would correlate strongly with the BPI-ImE scores at 

each time of measurement, over the course of the eight assessment sessions. These 

correlations were not expected to be as strongly significant as those between scores on the 
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rinxiety measures because the Discan impulsivity scale and the BPI-ImE were thought to 

measure a trait type personality variable. Measuring a personality variable could reduce 

the strength of the correlations because there is likely less variance among scores on trait 

type variables and thus a decreased chance of finding very substantial correlation 

coefficients. 

For the student and clinical groups combined (n=41) the correlations between 

scores at each assessment occasion on impulsivity measures were al1 strongly significant at 

pc.0 1 for ail 8 assessment sessions and the direction of the correlations was in the manner 

predicted (Appendix L2). That is. scores on the Discan impulsivity measure and the BPI- 

ImE fluctuated in the same direction and to the same degree. The r values for these 

correlations ranged from .5 188 to -656 1, with a mean r value of -5920 which demonstrates 

a strong relationship between the two measures of impulsivity at each time of assessment. 

This pattern of concordant findings was repeated exactly for the student group (n=35) 

with al1 of the correlations between impulsivity measures statistically significant at p<.01 

(Appendix M2). The pattern was not replicated for the clinical group (n=6), however, 

which had only one significant correlation (c-.8 122, pc.05) out of the total of 8 possible 

correlations (Appendix N2). The r values for the non-significant correlations for the 

clinical group ranged €rom .1389 to .6051. Some of these r values were comparable to 

those significant r values for the total group of participants combined which suggests that 

a relationship appears to hold among the clinical sample. These r values were possibly 

non-significant because of the small sample size (n=6). 
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The results of the correlations between scores on the Discan impulsivity measure 

and the BPI-ImE that were drawn at the same time of assessrnent rnust be interpreted in 

the context of the off-diagonal correlations between these measures. The off-diagonal 

correlations reflect the relationship between scores that were drawn at di fferent testing 

times. In order to demonstrate strength of the correlations calculated from sarne-time 

assessments, the correlations for the different-time of assessment should be non-significant 

at an alpha level of .  1. For the total group of participants (n=41), the off-diagonal r values 

for the correlations between the scores on Discan impulsivity measures and the BPI-ImE 

were al1 statistically significant, however, with the exception of one single correlûtion 

(Appendix L2). This means that the scores on the Discan impulsivity measure and scores 

on the BPI-ImE were correlated not only when they were drawn during the same 

assessment occasion but also at al1 other sessions as weli. The strength of the off-diagonal 

correlations ranged from .2430 to -6806 with an average of -4599, which is lower than the 

average of the diagonal correlations (-5920). This suggests some evidence that the 

diagonal correlations are stronger than the off diagonal correlations but the statistical tests 

indicated that there was no difference. The correlations presented above were tested at 

alpha levels of .O1 and -05. As mentioned previously, a more stringent test of whether the 

off-diagonal correlations were significant or not would involve using an alpha level of. 1. 

Examininn Discriminant Validitv of Discan Measures. Grou? Desien 

In order to examine the discriminant validity of Discan scales, Pearson's 

correlations between measures of anxiety and rneasures of impulsivity were exarnined. As 

a measure of discriminant validity for Discan anxiety measures, scores on Discan anxiety 
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were compared with scores on the BPI-ImE scaIe over the course of the eight assessment 

sessions. It was expected that, for each of the assessment sessions, scores on Discan 

anxiety scales would not correlate with scores on the BPI-ImE scale. The correlation 

coefficients between Discan anxiety and the BPI-ImE were al1 non-signifrcant at or above 

the -05 significance level for the student and clinical groups combined ( n 4  1) (Appendix 

L3). The r values for this analysis ranged from -0095 to -2859, which are very weak 

correlations coefficients and further suggest that there was no correlation between Discan 

anxiety and the BPI-ImE. The relationship between Discan anxiety and the BPI-ImE scale 

is surnmarized in Table 2 below. 

The off-diagonal correlat ion coefficients be tween scores on Discan anxiety 

measures and the BPI-ImE were not expected to be relrited. This is because the variability 

in the scores on the Discan anxiety scale should have been sufficiently different from the 

more stable impulsivity scores on the BPI-ImE. The off-diagonal r values between scores 

on Discan anxiety measures and the BPI-unE were al1 non-significant with the exception 

of 3 out of the 56 possible values (Appendix L3) for the total group of participants 

(n=41). The r values ranged from .O009 to .403 1, which are very weak and suggest that 

there was no relationship between scores on the Discan anxiety scales and the BPI-IrnE at 

different times of assessment. 

As a measure of discriminant validity for Discan impulsivity scales, it was expected 

that Discan impulsivity scores would not correlate with scores on the STAI-S scale. The 

results of this analysis were not as clear as expected. For both subject groups combined 

( n 4  1). there were 5 non-significant correlations out of a possible 8 between these scales 
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(two were significant rit pc.05 and one at pcO 1) (Appendix L4). The r values for the 

non-signifiant correlations ranged from -0390 to ,2399 and the r values for the significant 

correlations ranged from -3256 to .4254. The r values for the three significant 

correlations in this andysis were very low and suggest that the relationship between the 

two measures was not as strong as the relationships that were found between measures 

that were hypothesized to correlate. The strength of the non-significant correlations 

between these measures was also very low as was hypothesized. Table 2 below 

summarizes the relationship between the Discan impulsivity and the STN-S scales. 

The off-diagonal correlation coefficients between scores on Discan impulsivity 

measures and the STAI-S were not expected to be related. This is because the variabifity 

in the scores on the STAI-S should have been suficiently different from the more stable 

impulsivity scores as measured by the Dkan impulsivity scale. The off-diagonal r values 

between scores on Discan impulsivity measures and the STAI-S were al1 non-signifiant 

with the exception of 10 out of the 56 possible values (Appendix L4) for the total group 

of participants ( n 4  1). The r values for the non-significant off-diagonal correlations 

ranged €rom .O085 to -2999 and the r values for the sratistically significant correlations 

ranged from .3098 to -4596. These values are quite low and do not suggest that the two 

scales are related. The weak correlation coefficients suggest that there is littie correlation 

between scores on Discan impulsivity scdes and the STAI-S. Although results indicate 

that there were some significant relationships arnong scores taken at different assessrnent 

times, they were most likely due to chance. 
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As an additional rneasure of discriminant validity for both of the Discan scales. it 

was expected that Discan anxiety scores would not correlate w ith Discan impulsivity 

scores- As was expected, al1 correlations between these measures were non-signifiant 

above the .OS significance level with the exception of a single correIation (F-38, p<.05) 

for the two groups combined (n41)  (Appendix LS). The r values for the non-significant 

correlations ranged from ,0555 to -2366. These are low correlation coefficients and 

suggest that there is no statistical relationship between the scores on Discan anxiety 

measures and Discan impulsivity measures, Table 2 summarizes the relationship between 

these two scales. 

The off-diagonal correlation coeffkients between scores on Discan anxiety 

measures and the Discan impulsivity measure were not expected to be reiated. This is 

because the variability in the scores on Discan anxiety measures should have been 

sufficiently different from the more stable impulsivity scores as measured by the Discan 

impulsivity scale. The off-diagonal r values between scores on Discan anxiety measures 

and the Discan impulsivity measure were al1 non-signifiant with the exception of 5 out of 

the 56 possible values (Appendix L5) for the total group of participants (n=41). 

Corresponding r values ranged from -0026 to -2803 for the non-significant correlations 

and from .337 1 to S499 for the significant ones. These off-diagonal correlations were al1 

very low and suggest thrit there is no relationship between Discan anxiety and Discan 

impulsivity measures at dierent times of assessment. 

It was hypothesized that scores on the BPI-IrnE and the STAI-S would not be 

strongly correlated, The strength of correlations between the BPI-ImE and STAI-S 
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scores were higher than expected. For the two groups of subjects combined ( n 4  1 ) 5 of 8 

correlations were significant at -01 (Appendix L6). The statistically significant r values 

ranged €rom -4044 to -5 12 1 and the r values for the non-significant correlations ranged 

from -1654 to -2846, which were very low. The strength of the statistically significant 

correlations in this analysis suggests that there was some relationship between scores on 

the BPI-ImE and the STAI-S but these correlations were not as strong as correlations 

between measures of the same constxuct. Results of this analysis were useful in explaining 

the relationship between the anxiety and irnpulsivity constructs in general. 

Most of the relationships among scores on the four assessment measures followed 

the expected patterns (refer back to Table 1) to a statisticdly significant degree and 

provide support for the concurrent and discriminant validation of Discan as a measure of 

anxiety and of impulsivity. Concurrent validity of Discan anxiety scales was supported by 

the degree of significant correlations between scores on Discan anxiety measures and the 

STAI-S. The non-significant off-diagonal correlation coefficients between these rneasures 

were lower in strength and provided further support for the concurrent validity of Discan 

anxiety scales. This is because the non-significant offdiagonal r values indicate that the 

Discan anxiety scale is a state measure and not a trait measure and they indicate that the 

correlations between scores on the measures took place at the sarne times of assessment 

but not randomiy over the course of the assessments.. The discriminant validity of Discan 

anxiety measures was supported by the non-significant low correlation coefficients that 

were found between scores on the Discan anxiety rneasures and the BPI-IrnE both on 

same time assessments and in the off-diagonal coefficients as well. Non-significant low 
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correlations between scores on Discan anxiety measures and the Discan impulsivity 

measures funher supported the discriminant validity of both Discan anxiety and 

impulsivity measures. This is tme both for the same time assessments and d l  of the off- 

diagonal correlations as well. 

The concurrent validity of Discan impulsivity measures was supported to some 

degree by the significant relationships between scores on Discan impulsivity and the BPI- 

ImE at the same time of measurement. The strength of the correlations between these two 

measures of impulsivity suggests that the scales were measuring sirnilar constructs at each 

assesment occasion. The significant off-diagonal correlations between these two 

measures, however, makes it difficult to judge whether the measures were fluctuating 

concurrentiy over the course of assessments or if both measures were assessing a trait type 

variable. The r values between the two impulsivity measures at the same time of 

assessment were slighti y higher than the cemainder of off-diagonal signif icant r values. 

This suggests that the scores on the impulsivity measures were more related at the same 

time of assessment than they were at different times of assessment This provides some 

evidence for the concurrent validity of the Discan impulsivity measure. The signficant 

relationship between scores on the STAI and scores on the BPI-ImE suggest that 

personality characteristics, such as impulse expression, may change over the course of 

time and may be related to some degree to anxiety type constnicts. This may help to 

explain the lower strength of correlations between impulsivity measures than were found 

for the anxiety measures. 
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There were few significant comlations between Discan impulsivity measure and 

the STAI-S on either the same time of measurement or the different times of assessment. 

This provides evidence for the discriminant validity of the Discan irnpulsivity measure. 

Finaiiy. as mentioned above, the non-signifiant comlations between scores on Dixan 

anxiety measures and the Discan impulsivity measures hirther supported the discriminant 

validity of Discan irnpulsivity measures. This is tzue both for the same time assessments 

and al1 of the offdiagonal comlations as well. Tabk 2 surnmarizes the pattems of 

relationships found arnong the four scales in the context of the "expected patterns" 

depicted in Table 1 above. 
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Table 2 

Correlational Reiattionshi~s am on^ Scales for the Totd Grouv of Subiects (n=41) 

Measures of Anxiety: Measures of Impulsivity: 

scale: ( 1) Discan (2) S tate-Trait (3) Discan (4) BPI Impulse 

Anxiety Anxiety hventory Impu kivity Expression 

2. Al1 significant - - - 
from -34 to -70 

(mean = -59) 

3. 88 % non-significant 63% non-signifiant -- 
fiom -06 to .24 from -04 to -24 

12% sig-, r = -38 37% significant 

from 3 3  to -43 

4. No significanct 63% significant Al1 significant -- 
fiom -01 to -29 from -40 to -5 1 from 32 to -66 

37% non-significant (mean = -60) 

from -17 to -28 

Statistical Analvses - Sinele-Subject Desim 

An important component of Discan assessrnent is the ability of the scale to 

measure subjective experience in an idiographic manner. As a nsult of this. every Discan 

scale is designed specifically for the individual with whom it is to be used for 

measurement. There were 47 individually designed Discan anxiety scales in the present 

study. Of these 47 Discan anxiety scales, 41 klonged to individuals who completed 
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enough assessment sessions to enable a correlational analysis upon their individual data 

sets. Using SPSS, Pearson's correlations were calculated between each pairing of the four 

scales (Discan anxiety, Discan impulsivity, STAI-S and BPI-ImE) for every individual 

participant. These correlations were carried out using 1-tailed tests of significance. 

Correlations were calculated between pairs of measures across the 8 scores on each 

measure. Although there were just 8 assessment sessions with which to correlate the 

measures for each subject, the results of these analyses were strongly supportive of the 

hypotheses (refer to Appendix P). Results from these analyses are sumrnarized belou.. 

Examining: Concurrent Validity of Discan Measures. Sin~le-Subiect Design 

It was expecteci that scons on scdes measuring anxiety would correlate strongly 

over the course of time for each individual subject. Therefote, Pearson's correlations 

between Discan anxiety and STAI-S scores (collapsing across al1 8 assessment sessions) 

were exarnined for every individual subject. For the entire group of participants (n=4 1) 

there were 34 individuals (83% of the sample, 29 students and 5 dinical participants) who 

showed a statistically significant relationship between their Discan anxiety scores and tiieir 

STAI-S scores, (23 individuals (68%) at p<01 and 1 1 individuals (32%) at pc.05, 1-tailed 

tests). The r values for the significant correlations behveen anxiety measures ranged from 

.6658 to .9559 (Appendix P) with a mean r of .8435. These high comlation coefficients 

are strongly supportive of the relationship between scores on individuals* Discan anxiety 

scales and the STAI-S. Of the remaining 7 individuals (1 7%) who did not demonstrate a 

statistically significant relationship between their scores on measures of anxiety. 6 of these 

had r values between -5 105 and .6020, with corresponding p-values ranging fiom -057 to 
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.û98 (Appendix P). These correlation coefficients are large enough to suggest that a 

relationship rnay cxist, however, there may have been too few assessments to determine 

statistical significance. The strength of the significant and non-significant correlations 

strongly supports the hypothesized relationship between anxiety measures. These findings 

are summarized in Table 3 below. 

It was expected that scores on scaies that measure impulsivity would correlate (but 

not to the same degree as anxiety measures) over the course of time for each individual 

subject Therefore, Pearson's correlations between scores on the Discan impulsivity 

measure and on the BPI-ImE were examined for every individuai subject. Again, this was 

done by collapsing across al1 eight assessrnent sessions. For the total group of subjects 

(n=41) there were only 10 individuals (24% of the sarnple, including 9 students and 1 

clinical participant) who showed a statistically signïfïcant relationship between their Discan 

impulsivity scores and their BPI-ImE scores, (3 individuals (30%) at FOI and 7 

individuals (7046) at p(:05, 1-tailed tests). The r values for these correlations were high 

and ranged from .6281 to .9367 (Appendix P). Of the remaining 3 1 individuals (76%) 

who did not demonstrate a statistically signiFicant relationship between their scores on 

measures of impulsivity, 5 of these had r values benueen .5257 and -5980 with 

corresponding p-values ranging from .O59 to .O. These correlation coefficients are large 

enough to suggest that a relationship may exist, however, there may have been too few 

assessments to determine statistical significancc. The remaining 26 subjects had 

correlation coefficients lower than .5 between their Discan impulsivity scores and BPI- 

ImE scores. The r values for this group of individuals ranged from .O000 to .49 15 
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(Appendix P) and the mean r for individuals' non-significant correlations between 

impulsivity measures was -2960. These comlations were very low and do not provide 

much support for the hypothesis that anxiety measures wiI1 be strongly corre!ated. 

Possible explanations for the weak r values are discussed in the discussion below- The 

findings of these individuai analyses are summarized in Table 3 below. 

Examinine Discriminant Validity of Discan Measures. Sinde-Subiect Desi m 

In order to measure discriminant validity of Discan anxiety scales, Pearson's 

correlations between measures of anxiety and measures of impulsivity were calculated for 

each individual subject. It was expected that scores on individuals' Discan anxiety scales 

would not correlate with scores on the BPI-ImE scale. As was expected, very few of 

these correlations were statistically significant above the -05 significance level. For the 

two subject groups combined (n=4l), the correlation coefficients between Discan anxiety 

and the BPI-IrnE were non-signifcant at or above the .O5 significance level for 37 

individuals (90% of the sample, 3 1 students and al1 6 clinical participants) of the student 

and clinical groups combined (n=41). The r values for these correlations ranged from 

.ûûûû to -5916 with a mean r value of .2922 (Appendix P). Only 4 individuais' 

coefficients were signifkant (3 at p<.05 and 1 at p<-01) with r values ranging from -6869 

to -8242 (Appendix P). The strength of the majority of correlations between Discan 

anxiety and the BPI-ImE suggesu that there is little or no relationship between the two 

measures. as  was hypothesized These findings are also surnrnarized in Table 3 below. 

As a m u r e  of discriminant validity for Discan impulsivity scales, it was expected 

that individuals' Discan impulsivity scores would not comlate with scores on the STAI-S 
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scale. For the two groups of subjects combined ( n 4 ) .  there were 34 individuals (83% of 

the sample, 29 from the student sample and 5 clinicd) with non-significant correlations 

between scores on these measures. ï h e  r values for these correlations ranged from -0 1 85 

to .6 138 with a mean r of -27 15 (Appendîx P). 'These correlations are al1 very small, 

which was consistent with the hypotheses. Seven individuals (17%) had significant 

correlations (5 individuals (7 t 8) were significant at -05 and 2 (29%) at pc.01). The r 

values for these correlations m g e d  €rom -6557 to -8413 (Appendix P) which were 

unexpectedly high but only for this small proportion of the sample. Table 3 summarizes 

the results of this analysis, 

As an additional measure of discriminant validity for both Discan scales, it was 

expected that Discan anxiety scores would not correlate with Discan impulsivity scores. 

For the two groups combined (n=41) there were 10 individuals (24% of the sarnple, 9 

from the student sarnple, 1 cIinical), with significant correlations between scores on these 

measures al1 at pc.05. The correlation coeffkients for these correlations ranged from 

-6230 to ,7759 (Appendix P) which were quite high but only for this small number of 

subjects from the total sample. The remaining 3 1 (76% of the sample) correlation 

coefficients were non-significant, as was expected. The r values ranged from -0000 to 

-6 162 with a mean r value of .2456 (Appendix P). These correlations were very weak as 

was hypothesized These findings are summarized in Table 3 below. The correlation 

matrices for al1 individuals may be found in Appendix P. 

Most of the individual relationships between scores on the four assessrnent 

measures followed the expected patterns (refer to Table 1) to a statistically signif~cant 
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degree and, again, they provide support for the validation of Discan as a measure of 

anxiety and of impulsivity. The strength of the correlations was higher for the correlations 

between measures that purpon to measure the sarne constructs and correlations were 

weaker among those measures that were designed to assess different constructs from one 

another. The following Table 3 sununarizes the patterns of relationships found among the 

four scales in the context of the "expected patterns" depicted in Table L above. 
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Table 3 

Summary of Correlational Reiationshi~s Amon Scales for Individuals @=4 1) 

Measures of Anxiety : Measures of Impulsivity: 

sale 1. Discan 2. State-Trait Anxiety 3. Discan 4. BPI Impulse 

Anxiety Inventory Impulsivity Expression 

2. 83% significant 

€rom -67 CO -96 - -- --- 
(me= = -84) 

3. 76% non-significant 83% non-significant 

from -00 to -62 €rom .O2 to -61 -- - 
(mean = -25) (mean = .27) 

4. 90% non-significant 83% non-significant 24% significant 

h m  -00 to 3 9  from -05 to -59 h m  -63 to .94 -- 
(mean = -29) (mean = -28) (mean = .77) 

76% non-signi ficant 

from .O to -59 

(mean = .30) 

Visual analvsis of the individual data 

Compelling arguments for the use of visual analysis of data have been made and 

are reviewed in the introduction of this paper. For the present study, an important aspect 

of data analysis included the visual analysis of the data scatterplots for every individual 

subject. Some examples of these scatterplots are provided in Appendix Q. By visually 

examining these scatterplots, it was possible to draw conclusions about the manner in 



Discan Vaiidity 104 

which the assessment measures were khaving over the course of the eight assessment 

sessions. Using visual analysis, it was possible to examine the relationships between the 

measures of anxiety, between the measures of impulsivity and between al1 scaies 

combined, 

In order to visually inspect the data in the xatterplots, pairs of scores were 

examined for each possible combination of two measures at a time. For examining 

concurrent validity of Discan measures, the scores on Discan anxiety measures and the 

STAI-S were compared at each single time of assessment for each individual's scatterplot. 

The same method was used to examine the relationship between scores on Discan 

impulsivity measures with the scores on the BPI-M.  To examine the discriminant 

validity of Discan measures, the scores on Discan anxiety measures and the BPI-ImE were 

compared at each single time of assessment for each individual's scatterplot. This 

procedure was used to examine the relationship between the scores on the Discan 

impulsivity measure with scores on the STAI-S. and again for the scores on Discan 

anxiety and Discan impulsivity measures. 

There were two critena set for examining a relationship between any two sets of 

scores h m  the four measures used in the present shidy. The f iat  criterion was the 

examination of the proximity of each set of scores to one another. Specifically. if two 

scores at a single assessment occasion were very close together on the scatterplot, then 

visually, they appeared to be measuring the construct at a simiiar level or intensity at that 

particular session. Scores that were mughly one standard deviation away from the mean 

were thought to k proximal and those that appeared to be p a t e r  than one standard 
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deviation away from the rnean were not. Scores that f d l  within close range of one another 

in this manner are called concordant scores and are likely to be highly correlated 

(Rachman & Hodgson, 1974). m i s  concordance between two scores done is not 

sufficient for making judgments about the validity of the Discan measures. When this 

pattern between pairs of scores was repeated over the course of several consecutive 

assessment sessions, in other words, when the scores on the two measures CO-vary, then 

the strength of the relationship between rneasures becomes evident. This pattern of co- 

varying scores, or similar changes over the course of repeated assessment. is called 

synchrony (Rachrnan & Hdgson, 1974). The greater the number of assessment sessions 

with scores that are synchronous, the greater the concurrent validity of the scales. 

Simitarly, if two scores at a single assessment occasion were not close together on 

the scatterplot, then visually, they appeared to be measuring either separate constxucts or 

the same constnict at two different levels of intensity at that particular session. Scores 

that do not id1 within close range of one another in this manner are called discordant 

scores and are not likely to be highly correlated (Rachman & Hodgson, 1974). This 

discordance between two scores alone is not sufficient for making judgments about the 

validity of the Discan measures. A pattern of scores that Vary independently is cailed 

desynchrony (Rachman & Hodgson, 1974). When this discordant pattern between pairs 

of scores was repeated over the course of several consecutive assessment sessions, then 

desynchrony between measures homes evident (Rachman & Hodgson). Consecutive 

assessment sessions with scores that are desynchronous can be interpreted as evidence for 
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the discriminant validity of instruments that were not expected to measure the same 

construct. 

The second criterion set for the examination of the validity by way of visual 

analysis was the positive and negative variability or fluctuations in the pairs of scores. 

When scores on measures covary in the same direction, this provides evidence for the 

concurrent validity of these measures. When scores do not Vary in the saine direction 

from session to session, the measures are likely measuring distinct constnicts. It may also 

be possible, but not likely that those instruments were measunng the same consmict at 

different intensities over the course of time. This desynchrony between scores on 

instruments that are designed to measure different constnicts is a means of examining 

discriminant validity. Results from the visual analysis of the four measures in the present 

study are sumrnarized below. 

Exarnining Concurrent Validitv of Discan Measures Usine Visual Analvsis 

Using visual analysis as the basis for drawing information about the concurrent 

validity of Discan anxiety scales, there is strong evidence to support the notion that Discan 

anxiety scales are validly measuring the construct that they purpon to measure. In 100% 

of the individual cases there appears to be a significant relationship between scores on 

Discan anxiety measures and STAI-S scales. More specifically, in 32 (78% of the sample) 

of the 41 individuai cases there appears to be synchrony between Discan anxiety scales 

and STAI-S scales over the course of al1 eight assessment sessions. Only 9 of the 4 1 

scatterplots (22% of the sample) show one assessment occasion with discordant results 

between the measures of anxiety. As a result, pairs of scores between these two measures 
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were almost always concordant which provides further evidence for the synchrony 

between measures. None of the scatterplots show more than one assessment occasion 

with discordant results between the measures of anxiety. This is strong evidence in 

support of the hypothesis and may be greater than the evidence provided by statistical 

analyses between Discan anxiety and STAI-S scales which indicated a statistically 

significant relationship in only 838 of the individual cases. 

Using visual analysis as the bais  for drawing information about the concurrent 

vaiidity of Discan impulsivity scales. there is strong evidence to support the hypothesis 

that Discan impulsivity measures are measuring the same construct and in the same way as 

the BPI-ImE. To summarize, in 36 (88% of the sample) of the 4 t individual cases there 

appears to be concordance between pairs of scores on Discan impulsivity measures and 

BPI-ImE scales. Only 5 of the 41 scatterplots (12% of the sarnple) show more than three 

assessment occasions with discordant results between the measures of impulsivity. There 

were 17 individuals (425 of the total sample) who showed concordance between pairs of 

scores on both scales over the course of al1 8 assessment sessions (100% of the sessions). 

There were 9 individuals (22% of the sample) who appeared to have just one of their 

assessment sessions showing discordant results. There were 6 individuals (15% of the 

sample) who appeared to have discordant results upon 2 of their 8 assessment occasions. 

Finaily. there were 4 individuals (IO% of the sample) who appeared to have discordant 

results on 3 of the 8 assessment occasions. This means that 88% of the subjects had at 

least 625% concurrent results between pairs of scores on  the impulsivity measures. There 

were 78% of the subjects who had concurrent results on at least 7596 of the pairs of 
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scores on their impulsivity assessment occasions. There were 64% of the subjects who 

had concurrent results upon at least 8 8 8  of their assessment occasions. These resuIts 

provide evidence of the synchrony between the irnpulsivity measures, which provides 

support for the concurrent validity of the Discan impulsivity measure. This provides 

strong evidence in support of the hypothesis that may indeed be greater than the evidence 

provided by statisticai analyses between Discan impulsivity and BPI-ImE scales. The 

statisticd evidence demonstrated a significant relationship in only 24% of the individual 

cases, whereas using visual analysis, it appears that there is evidence for the concurrent 

validity in at least 88% of Discan measures.. 

ex am in in^ Discriminant Vdiditv of Discan Measures Using: Visual Analpis 

Visud analysis was important when looking at the discriminant validity of Discan 

measures, aithough, because of the complexity of the data, it was much more diff~cult to 

decipher information about discriminant vaiidity of the scales from the scatterplots 

( Appendix Q). Al though statistical analyses provided strong support for the discriminant 

validity of Discan scales, the use of visual analyses helped to confinn the evidence for the 

discriminant validity of Discan scales. The scores on measures of anxiety and measures of 

impulsivity are discordant at most of the individual assessment sessions and are 

desynchronous over the course of time. As a result of the complexity of these plots, a 

summary of the number of individuals showing discriminant validity of Diwian scales will 

not be given. As an exampie, however, the data in the scatterplots Q37a and b for Subject 

#37 (Appendix Q) demonstrates the discordant scores between anxiety and impulsivity 

measures and the desynchrony over the course of al1 8 assessments. This exampk 
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provides support for the discriminant validity of Discan anxiety and Discm impulsivity 

measwes. 

Oualitative Analyses as a Su~~lementa l  Means for Intemretino Data 

In order to help to explain any possible discrepancies between scores on the two 

anxiety measures, two qualitative oral questionnaires were administered. There was a 

repeated quaiitative orai questionnaire administered after each assessment occasion. This 

questionnaire asked subjects to indicate what events had been occurring in their lives in 

the tecent past that may help to explain their levels of stress and anxiety. Using this 

qualitative component of the assessment session, subjects who responded dissirnilarly to 

the two anxiety questionnaires were usually able to provide an explanation for their 

responses. Examples of this type of explanation are given below. 

The second oral qualitative questionnaire that %as administered asked participants 

to explain how they felt about the assessment measures that they had been using. When 

subjects had completed al1 eight assessment occasions, they were asked to indicate which 

of the two scaie formats was (1) preferred for measuring their stress and anxiety and (2) 

easiest to use and understand, Subjects were given three response options which included 

(1) Discan cards, (2) paper and pencil questionnaires and (3) both or neither. The 

students who completed the study (n=35) preferred the Discan car& (n=27) over the 

paper and pencil method (n=7) while only one subject chose the bowneither category. 

Most of the students (n=21) reported that they found the Discan scaies easier to use than 

the paper and pencil methods (n= 12) and 2 of the students selected the bothheither 

category , 
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Results for the clinical sample ( n 4 )  were comparable to those of the students, 

with two thirds (n=4) indicating a preference for the Discan car&, 1 individual preferred 

the paper and pencil method and 1 individuai chose the bothheither category. Similady, 

two thirds ( n d )  of the dinical group indicated that thsy found the Discan cards easiest to 

use and understand for measuring their stress and anxiety. One third (n=2) of the clinical 

group indicated that the paper and pencil method was easier to use. 

The pooled information from statistical analyses, visuai analyses and the 

corresponding qualitative responses allowed for a deeper understanding of the nature of 

measurement of the anxiety scales and the relationships among them. Although there were 

rarely statistically significant discrepancies between measures of anxiety for most of the 

participants in the study, there were occasionally a few. The combination of visual 

analysis of the data and examination of the responses co both of the qualitative analyses 

were helpfil in explaining some of the discxpancies between measures. For the 7 subjects 

for whom there was no statistical correlation between measures of anxiety, some 

explanations were offered in explanation of anxiety score discrepancies. For example, 

Subject # I had a correlation coeficient between anxiety measures was non-significant 

(-25366, pr.085). Despite this, visual analysis of the data shows a very close relationship 

betwen the two anxiety measures over the course of time, with the exception of 

assessment occasion #6 ( d e r  to the scatterplot Q l a  in Appendix Q). 

Upon her 6th assessment session which showed discrepant results, this subject 

explaineci that the STAI-S was high because "it seemed to measure my fkelings that I 

experience al1 of the tirne" but that her Discan anxiety was low because "it is measuring 
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my response to stress which 1 am not experiencing this week''. She proceeded to explain 

that this had "not been a very stresshl week for me, just a little." Therefore, her Low 

Discan anxiety score was a more accurate reflection of the level of anxiety she was 

experiencing and the elevated STAI-S score was a reflection of the way that she views 

herself, or, in other words, the STAI-S seemed to be measuring trait anxiety for her on 

this particular assessment occasion. Upon the finai assessment session, in response to the 

second qualitative questionnaire this subject also explained that "the STAI-S is more 

relevant to the overall stress and anxiety that 1 experience. The Discan anxiety measure is 

closer to the way 1 respond to stress and often 1 cm hold that back [control it]." This 

subject also found the STAI-S easier to use and understand than the Discan methodology, 

which may have explained why she felt the STAI-S was measuring her stress and anxiety 

more accurately on assessment occasion #6 even though her verbal explanation was 

inconsistent with her elevated STAI-S score. 

Xn order to further illustrate the suength of information gleaned from the 

combination of statistical, visual and qualitative analyses, the following example is 

provided. Subject # 4 demonstrated a relationship between anxiety measure scores that 

approached sigaificance but were not statistically significant (r=S 105, p=.098). Visuai 

analysis of her data indicates that a strong relationship between her measures of anxiety 

exists, with possibly, the exception of assessment occasion #3 when her Discan anxiety is 

higher and her STAI-S score is lower (refer to scatterplot Q4a in Appendix Q). On her 

third assessment occasion, she responded to the qualitative questionnaire by revealing that 

her "schoal work was stressing me out" and therefore the elevated Discan measurc was 
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more accurately reflecting her m e  experience of anxiety than her low STAI-S score. Her 

responses to qualitative questionnaires foliow the same pattern as described for subject #1 

above. She explained that "the STAI-S is a better measure of the way 1 feeI generally or 

al1 of the time whereas Discan anxiety measures my stress and anxiety specifically and how 

it changes from week to week." These types of qualitative explanations of discrepant 

results were useful in determining whether or not a xale was perceived as measunng a 

particular constmct. 

In order to simplify the experimental tasks for the participants in this study, 

qualitative questionnaires were not used to assess perceptions or opinions about the 

impulsivity scales. Future research might include some qualitative questionnaires 

regarding the usefulness of impulsivity scales. 

Discussion 

Summary of S u ~ ~ o r t  for the Validation of Discan Measures 

The present study was designed to examine the validity of Discan measurement 

scales. The results of the present study provide strong support for the concurrent and 

discriminant validity of Discan anxiety and Discan impulsivity scales. Findings from the 

combinations of statistical, visual and qualitative analyses confirm the expected 

relationships among scales (refer back to Table 1). 

Refening back to the hypotheses stated earlier, it was expected that scores on the 

Discan anxiety measures would correlate strongiy with scores on the STM-S scaie. This 

was because each of the Discan anxiety measutes were idiographically designed to assess 

the participants' unique experience of state anxiety. As a result of this, it was expected 
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that Discan anxiety measures would be sensitive to the fluctuating levels of state anxiety 

related emotions, behaviours and thoughts chat were exprienced by the participants. 

Pearson's correlations for the total group of subjects, for the student group and for the 

clinical group of subjects al1 provided strong support for this hypothesis. Statistical 

analyses provided strong support in favour of the concurrent validity of Discan anxiety 

measures. Aîmost al1 correlations between scores on the anxiety measures for each of the 

assessment occasions for the two subject groups combined were highly significant 

(Appendix L 1). The off-diagonal correlations were al1 non-significant which means that 

the correlations beîween anxiety measures were correlated only at the sarne times of 

assessment and not at other tirnes (Appendix LI). This provided further support for the 

concurrent validity of Discan anxiety measures as a state-type rneasure. Correlations 

between anxiety measures for the student group (Appendix Ml) and the clinical group 

(Appendix NI) were also supportive of the concurrent validity of Discan anxiety 

measures. The single-case correlations were another source of support in that 83% of 

participants had statisticdy significant r values for correlations between anxiety measures 

(Appendix P). Using visuai analyses, di of the individuals' scatterplots showed evidence 

of synchrony between the anxiety measures (Appendix Q). The qualitative analyses 

provided M e r  support for the face validity of Discan anxiety scales because of the 

perceived ease in using Discan measures and the perceived accuracy of Discan anxiety 

scales for measunng the participants* subjective anxiety experiences. 

As a second means for assessing the concurrent validity of Discan scales, analyses 

between the Discan impulsivity measures and the BPI-imE were conducted. Because the 
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Discan impulsivity mesure was designed using content from the BPI - Id ,  it was 

hypothesized that scores on the Discan impulsivity scale would correlate suongly with 

scores on the BPI-ImE scale, These correlations were not expected to be as strong as 

those between measures of anxiety, however, for two reasons. The first is that the Discan 

impulsivity measure was not idiographically designed and therefore not as likely to target 

the subjective experiences chat were relevant to each individual participant. Secondly, the 

Discan impulsivity mesure was designed based upon the BPI-IrnE which is a trait-type 

measure, designed to assess a personality construct, impulsivity. The problem with this is 

that these scales are not as likely to show as much variability or fluctuation over the 

course of the assessrnent sessions because impulsivity is described in the literature as a 

stable, trait type variable. As a result, the impulsivity measures were expected to be 

synchronous, to vary in the same way over the course of tirne, but they were not expected 

to show as much strength of association as the two anxiety measures in correlational 

analyses. 

Despite the expected patterns of scores for these measures, Pearson's correlations 

for the total group of subjects (Appendix L2), for the student group (Appendix M2) and 

for the clinical gmup of subjects (Appendix N2) al1 provided strong support for the 

concurrent validity of Discan impulsivity scales. For example, al1 of the Pearson's 

correlations between scores on impulsivity scales were statistically significant for the total 

group of subjects, within groups design. However, these findings must be interpreted in 

the context of the off-diagonal correlation coenicients between impulsivity measures. 

These off-diagonal correlations represent relationships between pairs of scores at different 
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times of assessment. Most of these off-diagonai correlations between scores on 

impulsivity measures were statistically significant. This finding dms not support the 

concurrent validity of Discan impulsivity measures because it suggests that scores on 

impulsivity measures correlate at the sarne time of assessment and at different assessment 

times as well. ïhese findings were expected, however, because Discan impulsivity and the 

BPI-ImE measure a personality constmct that should be stable over the course of repeated 

assessments. Results from the single-case design do not support the concurrent validity of 

Discan impulsivity measures to the same degree as the group analyses. This is likely due 

to the fact that there was decreased variability in the impulsivity scores and too few data 

points to reliably correlate the scales. Another plausible explanation may be the fact that 

the impulsivity measures were not as personally relevant as the anxiety measures- 

Despite evidence that suggests that impulsivity is a stable trait type variable, the 

scatterplots in Appendix Q revealed that there is a large arnount of variability among the 

impulsivity measures. Using the criteria set about for visual analyses of the individual 

plots of the data, about 8 8 8  of the individuals' plots showed evidence of a strong 

relationship between the two impulsivity scales. Impulsivity measures were noted to be 

synchronous over the course of time but with less frequent positive and negative 

fluctuations. The impulsivity measures were less synchronous, however, than the anxiety 

measures. This can account for the difference in the number of statistically significant 

correlations betsveen impulsivity measures as compareci to anxiety rneasures. As a result 

of these findings, there is clear evidence for concurrent validity of the Discan impulsivity. 
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In summary, as a result of the findings between measures of anxiety and between 

measures of impulsivity, there is strong support for the concurrent validity of Discan 

anxiety and Discan impulsivity scales. These results imply that idiographic Discan 

measures that are carefully fashioned to assess a specific construct such as anxiety crin be 

used in a valid and d iab le  way. The results reviewed above also imply that pre-designed 

Discan measures, such as the impulsivity measure used in this study, c m  be used in a vaIid 

and d i a b l e  way. From these results of analyses designed to examine the concurrent 

validity of Discan scales it is clear that the Discan scales are measunng the constructs that 

they were designed to measure. 

Although there was strong evidence in support of the validity for Discan 

impulsivity scales, it was not as strong as for the anxiety scales. There may be several 

explanations for this finding. Unlike the Discan anxiety xales, the Discan impulsivity 

scale used in this study was not idiographic. The Discan impulsivity scale was pre- 

designed in order to accomplish two things. Firstly, it must be restateci that impulsivity 

was chosen as a constmct for measurement because it had been reported to have low 

correlations with anxiety, which was the main construct of measurement in the present 

study. Because it was assumed that anxiety and impulsivity would be unrelated to one 

another. it was not expcted that the participants of the study would necessarily be able to 

relate to the concept of impulsivity or spontaneity. It was not expected that participants 

would feel that the issue of impulsivity was relevant enough for hem t o  be able to 

negotiate the necessary four levels of severity of impulsivity for a Discan s d e .  Therefore, 

to avoid such problems, a prcconsmicted Discan impulsivity scale was thought to be a 
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better choice than using idiographically designed ones. Secondly, the concept of 

impulsivity or spontaneity is likely to be interpreted in a broader fashion than the 

commonly discussed concepts of stress and anxiety, and the types of issues that might 

become a part of a Discan representation of impulsivity would Iikely be vastly different 

from individual to individual. This differentiation between individuals on idiographically 

designed impulsivity measures would not normally be problematic. It was not acceptable 

for the present study, however, because the present study was relying upon correlations 

between Discan impulsivity and impulsivity as rneasured by the BPI-ImE. Thedore, it 

was necessary to follow the BPI-ImE as a formula for designing the preconstructed Discan 

impulsivity scale. Possibly as a result of using a pre-constmcted Discan impulsivity scale, 

the results of the analyses between measures of impulsivity were less straightfonvard than 

the results using measures of anxiety. 

The discriminant vaiidity of Discan anxiety and impulsivity measues was 

examined. Discan is a specific measurement instrument that is designed to assess one 

construct at a time. It was important, then, to determine that the Discan measures were 

able to assess specificdly defined constructs. This was done by examining the 

discriminant validity of Discan measures. It was hypothesized that there would be no or 

low correlations between scores on (1) the Discan anxiety scale and the BPI-ImE scale, 

(2) the Discan impulsivity scde and the STAI-S, and (3) Discan anxiety scales and Discan 

impulsivity scales. Pearson's correlations for the total group of subjects, for the student 

group and for the clinicai group of subjects al1 provided strong support for this hypothesis. 

For example, al1 of the Pearson's correlations between scores on Discan anxiety and BPI- 
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irnE were statistically non-significant for the total group of subjects. There were about 

63% non-significant correlations between scores on Discan impulsivity scales and the 

STAI-S for the total group of subjects. Finally , there were 100% statistically non- 

significant correlations between scores on Discan anxiety and Discan impulsivity scales for 

the total group of subjects. These results are strengthened by the non-significant off- 

diagonal (different times of assessment) scores as well. Although the use of visual analysis 

was slightly more dificult in this circumstance the scatterplots clearly demonstrated that 

the rnajority of anxiety scales and impulsivity scales did not Vary simultaneously or 

concurrently. This provides additional support for the discriminant validity for Discan 

anxiety and impulsivity measures as weil. 

Further support for the validation of Discan scales cornes from the increased 

reliability with which the Discan scales were administered. Discan scales are able to be 

administemcl with a high level of intemal reiiability by increasing the number of paired 

responses that are administered in order to obtain a single Discan score. By adrninistering 

ail, or almost ail of the possible comparisons dunng the present study, it was attempted to 

achieve the highest possible level of internai reliability. In fact, there were merely 5 

separate assessment occasions chat requires readjustment of the responses dunng the 

entire course of the research project. This increased reliability provides additionai support 

for the validity of the Dixan scales. This is because the validity of a measure is dependent 

upon having strong reliability as well. Without the high reliability that was achieved in the 

present research, the results of the validity assessrnenu would be questionable. 
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In summary, the results of the various statistical and visual analyses that were used 

in the present study were helpful in examining the concurrent and discriminant validity of 

Discan anxiety and impulsivity measures. There was evidence to suggest that Discan 

anxiety and impulsivity scales can assess the constacts that they were designed to 

measure in a valid and reliable way, 

Visual Analvsis as an Aid in Intemretine Results 

The graphical representation of the data provided confirmation for the concurrent 

validity of Discan anxiety and impulsivity scales. Based upon graphical evidence for the 

synchrony between Discan anxiety and STAI-S scales, Discan anxiety scales can be said to 

be validly measuring what they purport to measure. The scatterplot Ql la for Subject #11 

(Appendix Q) provides a graphical example of the type of relationship that was commonly 

found between Discan anxiety scales and STAI-S scales. The r value for the relationship 

between the two scales in this plot was -8799 which was significant at pc.0 1. The 

information provided in the scatterplot provides confirmation of the significant relationship 

between these two measures. 

The visual anaiysis of the relationship between anxiety measures does more than 

confum the fmdings of the statistical analyses. Visual analysis also provides strong 

evidence that some of the correlations that are found to be statistically non-significant may 

actually be a rnisrepresentation of the relationships that clearly exist between the measures. 

This is to Say that the statistical means with which the scale validity is tested may be 

inadequate to show the m e  strength of the relationships that occurred between the scales. 

There are a number of rasons  for the possible statisticd shortcomings, such as the fact 



Discan VaIidity 1 20 

that there were only eight assessment sessions on which to collect scores on al1 of the 

measures as well as smdl sarnple size in some instances. Increasing the number of 

assessment sessions might have increased the statistical strength of the analyses. In any 

case, there is visual evidence to show that a strong relationship exists between the 

measures of anxiety even when there is no statistical evidence to back this up. For 

example, the scatterplot Q46a for Subject #46 (Appendix Q) shows a strong relationship 

between the two anxiety measures, yet the r value for the correlation was -5883 which was 

accompanied by a non-significant p-value of .M2. 

The use of visual analysis was particularly important in evaluating the concurrent 

validity of Discan impulsivity measures. This is because the statistical analyses that were 

designed to evaluate the concurrent validity of Discan impulsivity measures were not 

adequate in representing the tme patterns that were evident through the use of visual 

inspection. The statistical relationship between scores on impulsivity measures (at the 

sarne time of assessment) were significant, however, the off-diagonal correlations were as 

well. This was problematic because it was difficult to tell if the same-time of assessment 

correlations were significant as a result of the relationship between the measures or  

because the measures were producing scores that were stable over the course of time. By 

visually inspecting the scatterplots of the data, however. it was possible to determine that 

there was a rrlationship synchronous k tween the impulsivity measures that provides 

evidence in support of the concurrent and discriminant validity of Discan impulsivity 

rneasures. 
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The results of the group statistical analyses between measures of impulsivity 

showed strong statistical evidence that the scales were related and statistically supported 

the vaiidity of Discan impulsivity scales. However, for each individual subject, the 

statistical support for this hypothesis was not as strong. There rnay be several reasons for 

the lack of strength of the relationship between impulsivity scales when looked at 

statistically on an individual basis. It is likely that the low number of assessrnent sessions 

(eight) with which to make correlations was in part responsible for the low numkrs of 

statistically significant correlations. Using such a small number of data points makes it 

more difficult to detect statistical significance, even when a strong relationship between 

the variables exists. Another reason that the statistical analyses between measures of 

impulsivity may not have been as strongly significant as for the anxiety scales may have to 

do with the fact that there was generally less movement or scatter in the scores among the 

irnpulsivity scales. The degree of impulsivity that a person experiences may Vary 

somewhat over the course of time but it tends to be a personality characteristic, which is 

generally more stable than transient. This means that there should be less fluctuation 

within an individual's impulsivity scales than within their anxiety scales, The scatterplots 

of the data confinned that more of the movement (or scatter) of the data occurred within 

the anxiety construct and less occurred within the impulsivity construct. Because the 

strength of statistical correlational analyses is partiaily dependent upon obtaining variation 

in the data, the low variability of the impulsivity scales may have accounted for some of 

the lack in statistical significance. Despite this, there was some positive and negative 

fluctuation in scores on the impulsivity measures. As a result of the drawbacks of 
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statistical analysis in this circumstance, visual analyses of the relationship between the 

impulsivity scales for individuds was more revealing in some ways than the correlational 

statistics. For example, the scatterplot Q33b for Subject 33# (Appendix Q) clexly 

demonstrated a strong relationship between the two impulsivity measures, yet the r value 

for the correlation was ,5257 which was accompanied by a p-value of -090 which just 

approached statistical significance yet was non-significant. 

Further usefiilness of the visuai anaiysis technique becomes evident when there is a 

very low r value for the correlation between the scales and the p-value is quite high. As 

an example, scatterplot Q 17b for Subject # 17 (Appendix Q) had an r value of .3536 and 

p=. 195 that did not even approach statistical significance and yet there is a visible 

relationship between the impulsivity scores as measured by the Discan impulsivity scale 

and the BPI-ImE. Subject #l  provides another exarnple of this pattern. In this scatterplot 

Q 1 b (Appendix Q), there is no statistical significance ktween the scores on the Discan 

impulsivity scale and the BPI-ImE scale (r-.3675, p=. ISS) and yet there is a great deal of 

evidence in the scatterplot to suggest that the scales are measuring the same constmct, and 

in the same manner. In the scatterplot Q 1 b for Subject # 1, the scores follow a 

synchronous pattem over the course of time with the exception of the fifth assessrnent 

session. Clearly, visual inspection of the data is necesary in these circumstances to draw 

important information about the scales k i n g  used. When visual inspection of the data is 

taken into account in this example, the validity of the Discan impulsivity scaie is confirmed 

for this particular subject. This pattern becomes even more apparent in scatterplot Q29b 

for Subject #29 (Appendix Q). In this example the r value for the correlation between 
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Discan impulsivity and BPI-IrnE was .O000 and the p-value was Sûû which indicates no 

statistical relationship whatsoever. Clearly. visual anaiysis of this scatterplot can 

contribute some additional information concerning the relationship between the scores on 

the two scdes. 

In summary, visual analysis is useful for inspecting the graphical information and 

for making judgments about the measures used. By visually inspecting the scatterplots, it 

was possible to confirm findings from stritistical analyses and to provide additional 

information as well. The use of visual analysis provides cornmonsense information about 

the measures used in the study. Visual analysis can have particular importance with regard 

to the inspection of Discan measures. This is because Discan measures are not compared 

to normative data and the interpretation of the changes in scores over the course of 

assessments is subjective. It has k e n  explained that results from measures that are not 

interpretable through visual analysis often have little clinical value (Ottenbacher, 1992). 

As a result, it is important that scores on Discan measures are readily interpretable through 

visual inspection of the da t a  

Research Limitations and Suggestions 

The present study was designed to assess the concurrent and discriminant validi ty 

of Discan measures. To accomplish this task, two unrelated constructs were selected for 

measurement. The selection of two appropriate constructs for measurement was limited 

by the accessibility of a large gmup of participants who were al1 expenencing two 

distinctîy non-comlaied problerns. Individuals experiencing elevated axuiety were not 

difficult to recruit and, as a result of this, anxiety was chosen as the main constmct for 
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assessment in the present study. It was necessary to merisure a construct that was not 

correlated with anxiety. hpulsivity was chosen as a the second measure because of its 

low correlation with state and trait anxiety (Jackson, 1989). hpulsivity, however, is a 

trait-type construct which is supposed to be stable over the course of repeated assessrnent. 

As a result of this, impulsivity is not particularly suitable for measurement with Discan 

scales because Discan is an instrument designed to measure and monitor ever changing 

states over the course of time (Singh & Bilsbury, 1989a). Discan was not designed for 

use as a measure of trait type variables whose values tend to remain stable over the course 

of repeated assessments. Recommendations for future research using Discan would 

include assessing state type variables, as opposed to trait type variables. 

The statisticd ctiterion used in the present study to determine the non-significance 

of the offdiagonal correlations was an alpha level of -05. In order to accept the nul1 

hypothesis, which was the goal for this particular analysis, a more stringent criterion 

should be applied. An acceptable alpha level for accepting the nu11 hypothesis is -1. The 

use of this more stringent level should be considered for future research. 

One of the unexpected findings in the present study was the significant relationship 

between scores at the sarne time of assessment on the STAI-S and the BPI-ImE measures. 

Jackson (1989) reported low and non-significant r values for these correlations. Results 

of the group correlations in the present study, however. show that these two measures are 

correlated and related to one another. As a result of this, impulsivity. as measured by the 

BPI-ïmE in the present study, cannot be said to be unrelated to state type anxiety. One 

possible explanation for this may be that the instructions for the BPI-IrnE were altered to 
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inquire about the participants' levels of impulsivity during a specific tirne frame as opposed 

to "in general". This change was made to the instructions so as to create a measure of 

impulsivity that was sensitive to change in a similar way as Discan impulsivity measures 

were. The timecontext specified in the lead in statement for the Discan impulsivity 

measure was also designed so that the measure would be sensitive to change. This may 

have altered some of the relationships that were drawn between scores on the measures 

used in the present study. Future research in this area may be enhanced by using two 

measures of state relateci constnicts, This would be more easily achieved in a clinical 

setting wherein the participants are likely to be experiencing several problems that are 

measurable by Discan methodology. 

Another limitation in the present study was the unequal sample site, In order to 

examine the concurrent and discriminant validity of Discan measures, it was not necessary 

to match sample size and characteristics. such as age or  gender. Despite this, the unequal 

samples in the present study were inconvenient for several reasons. For example. there 

were too few individuals in the clinical sample to draw conclusions from al1 of the analyses 

conducted. Although there were no differences expected between groups, it may have 

been interesting to examine the possibilities. It is possible, for example, that the student 

and clinical samples were different in some way with regard to their relationships between 

anxiety and impulsivity measures. To examine such possibilities, funire research should 

include equai sample sizes, or at teast larger samples. 

The results of the present study could have been strengthened by incorporating 

interrater reliability. b may have been the case that the rater of al1 of the assessrnent scales 
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was biased in favour of detecting support for the hypotheses. In order to correct for this, 

a second rater of the visual data would be sufficient, In order to safeguatd against rater- 

bias even further, the scoring of al1 of the assessments could take place after the four 

assessrnent scales have been administered. In this way. there could be no oppomnity for 

an experimenter to lead a participant to respond in a particular way to the various 

questionnaires. 

Generalizability of the results of this study should be limited to similar cultural 

environments. Measures with which assessments were made in the present study may 

have cultural biases built in to thern, The administration of Discan is subject to subjective 

biases as well. This bias must be considered when using Discan in either a clinicai or 

research setting. 

Conclusions 

The combination of statistical, visual and qualitative analyses in the present study 

was useful in examining the concurrent and discriminant vaiidity of Discan anxiety and 

impulsivity measures. The single-case and group designs that were employed provided an 

opportunity to examine group comlations and individual statisticai and graphicd results. 

The relationships among scores on the two Discan scales and the comparison measures, 

the STAI-S and the BPI-ImE, have provided strong support for the usefulness, reliability 

and validity of Discan measures. These results have suggested that idiographic Discan 

measures can be constructed and administered in a reliable and valid way. More 

specfically, the idiograptùcally designed Discan anxiety measures appeared to have a 

greater level of concurrent validity that the pre-designed Discan impulsivity measure. This 
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suggests that the idiographically designed measures are more responsive to the changes 

that are taking place over the course of repeated assessments than the pre-designed Discan 

measures. tt was also noted that the validity of Discan measures is increased when the 

constmct of rneasurement is a state-related variable. It is likely the case that the more 

stable the constmct of measurement, the less likely it will be subject to repeatted 

assessments. Therefore, the Discan measurement process is able to assess changes in a 

trait type variable but it is better suited to measuring state type variables. Finally. the 

limitations of the present study did not seriously impede the goals of this research. 

Recornmendations for future research, however, could enhance the generalizability of the 

findings. 
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Appendix A 

Discan Methodolow and Administration 

Discan methodology has been described in detail in Singh & Bils bury ( 1 89th; and 

1989b) but will be summarized briefly here. The first step is to select one or more 

problern dimensions (ie. individual problerns that are relevant to therapy). Next, a Discan 

scale is constructed for each. This is a process that is conducted in partnership with the 

client so that ultimately the scale components have been negotiated and agreed upon by 

both the therapist and the client (Singh & Bilsbury, 1989a). 

When constructing a Discan scale for a specific problem, chat problem is broken 

down into levels of severity, called "reference levels". A client's problem-continuum is 

divided into a set (hvo, three, four or five) of levels which are ordered according to their 

intensity or severity. This is done by asking the client questions that lead them to describe 

the worst imaginable level of the problem, their goal state and some realistic steps in 

between the most severe and least severe levels. For example, the typical questions that 

might be phrased include; ''What is the worst imaginable way that you can describe this 

problem?" and "If the problem were to lx at its best, or even gone away alltogether, how 

would you describe that?". In order to determine some intermediate Ievels, typical 

questions might include; "If you were a little bit betîer, but not much, how would you 

describe that?" and "If your problem was aimost gone. but not entirely, how would you k 

feeling?" Most cornmonly, and optimally, four levels of severity are used. 

In the best possible case, a client will be able to offer several thoughts or ideas in 

response to the questions about their problem. These thoughts or ideas are hand-written 
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by the clinician ont0 index cards. Each level is recorded ont0 a separate index card. 

Every attempt must be made not to alter the naturai phrasing of the client's descriptions of 

the levels of their problem. Keeping the levels in the client's own natural language is an 

important part of the Discan methodology. This means that the "anchor points" dong the 

continuum are actuaily phrased in the client's own words and they truly represent an 

accurate and understandable definition of the different intensities of the client's problem. 

Sometimes the client will require help in keeping the reference levels simple. concise and 

on track with regard to the problem that is k i n g  measured. If there are too many ideas or 

issues represented in a single reference level, this may become problematic when the 

Discan scale is later administered. The clinician should therefore attempt to keep the 

client on track and to deai with specific problems, one at a time. The therapist should also 

ensure that each of the reference levels are distinct from one another and are rank ordered 

in tenns of their intensi ty. Note that this is different from traditional scale anchor-points 

because Discan reference levels do not involve magnitudes or numerical values. This is 

because the relative spacings between reference levels are unknown. When discrepancies 

occur between the ideas of the client and the clinician, it should be attempted to clariQ 

these so that there is minimal chance of measurement error during scale administration. 

The most frequently used number of reference levels is four for reasons of simplicity, 

increased reliability and decreased chance of error. This process of delineating reference 

levels for a single problem can be repeated for additional, separate problems. Problems 

can be related to one another, as long as they are distinctly different from one another to 

ensure that they do not measure the same thing- 
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The second step in the Discan scaling process is the construction of a brief "lead-in 

statement". This lead-in statement simply puts the reference levels into context, such as 

the time frame or specific situation in which the problem may occur. For example, a lead- 

in statement can put the problem into the context of the recent past ("Over the last two 

weeks 1 have been feeling:"); the present ('Today 1 feel:"); or into the context of the 

future (Y expect that over the next two weeki 1 will feel:"). The context will depend 

upon the client's specific program, treatment, or other situational factors. Lead-in 

statements are used to help prepare the client to rnake decisions between the reference 

levels. 

The third step in the Discan methodology is the administration of the scale. 

Although there are several different ways to administer the Discan reference levels, ail of 

the methods involve a "repeated comparisons" methoâ. Unlike the Likert and analog 

scales, Discan reference levels are not al1 presented at one time. Instead, the reference 

levels are randomly presented in pairs so that a client has to choose only between two 

reference levels at a tirne. The therapist begins this process by placing the lead-in 

statement and two randomly chosen reference levels before the client on a table or desk. 

These cards are then read aloud by the therapist who should pmceed to ask the client to 

point to the reference level that they feel best represents their perception of the problem 

intensity (Singh & Bilsbury. 1989a). The therapist facilitates this process by reading the 

lead-in statement and the two reference levels aloud so that the problem is phrased as a 

question. For example, the therapist rnight ask, " 'Over the last two weeks:' which of 

these two levels have you felt closer to. 'Level one, ...' or 'level two, ...' ? Point to the 
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crird." The client is then required to make the decision between the pair of reference 

levels by responding verbally or by pointing to the chosen level. This process is repeated 

until several dichotomous comparisons have k e n  made, as specified in the scoring 

algorithm. In some cases, the algorithm specifies a "Middle" option within a pair 

comparison. An index card is required upon which the word "Middle" is written. This 

card is slipped in between two reference levels depending upon the client's responses to 

the dichotomous comparisons. By allowing the additional choice of k i n g  in the middle of 

two adjacent reference levels, the sensitivity and precision of the Discan scale is increased. 

The final step in the Discan methodology is recording the client's responses to the 

dichotomous comparisons which reveals a quantitative score for each problem measured. 

A special Discan scoring fonn (phostatically reproduced in Appendix B) is used to record 

the client's responses. This scoring forrn makes it possible to obtain a numerical score and 

it also has a built-in reliability indicator which ensures that the client does not produce 

inconsistent responses. When using three reference levels, it is possible to obtain a score 

ranging from 1 to 10 where a score of 1 indicates problem remission and a score of 10 

indicates maximum severity. Likewise, when using four reference levels it is possible to 

obtain a score ranging from 1 to 14 where 14 indicates maximum severity. The 14 point 

scale was used in the present study. 

This scoring form is a simple graphical device which, when completed, reveals an 

instant numerical score (Singh & Bilsbury, 1989a). This is accomplished in the following 

way. When a client responds to the dichotomous comparisons, they essentially choose 

one of two choices which are also cepresented numerically on the sconng fom.  The 
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clinician must record their response by circling the appropriate number on the scoring 

forxn. This process is repated for each of the cornparison responses that the client 

provides, usually about three or four comparisons (Singh & Bilsbury, 1989a). The more 

of these comparisons that are use4 the more reliable the administration of the scale 

becomes (Singh & Bilsbury, 1989a). For the purposes of the present study, al1 possible 

comparisons were used in each administration of Discan scales. 

Once this process has k e n  completed, the clinician must draw a Iine that connects 

up al! of the circled numerical values. This process of connecting the circles will 

automatically produce a crisscross pattern on the scoring form. The criss-cross Iine that 

cuts through the center of the scoring form will fa11 on the client's overall score for the 

particular problem king measured (Singh & Bilsbury, 1989a). This score cm be recorded 

on a graph of the client's progress or changes over the course of time, as suggested by 

Barlow et al. (1984). 

The scoring fonn dso has a built-in reliability check. if a ciient responds 

inconsistentiy or randomly, the scoring fom will produce a pattern that imrnediately 

signals the administrator of the inconsistency (Singh & Bilsbury, l989a)). This pattern will 

appear when the numerical values are connected by a Iine. It will cross the middle of the 

scoring-fonn twice, thereby indicating, falsely, two different scores. When this occum, 

the clinician is immediately notified of inconsistent responding and can check for the 

source of the error. tt may be wise to see if the error was in recording the responses, 

whether the client is confused or responding carelessly or randomly, or whether the 

reference levels are no longer representative of the client's problerns. If the reference 
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levels are no longer suitable to the client's tûrget problems, they c m  be modified. or 

abandoned altogether for a new set of clinicaily relevant kvels (Singh & Bilsbury. 1989a)). 

The reliability (ie. intemal consistency) of a Discan scale (and the chances of 

detecting such inconsistent responding), is achieved when the full algorythm is used, which 

maximizes the numvber of comparisons even though some of them are redundant. Singh 

& Bilsbury ( 1989a) use the term "replications" to refer to the comparisons that provide 

overlapping information. It is explained that using extra comparisons that provide the 

overlapping information will increase the reliability coefficients for the Discan scales. The 

reliability coefficients Vary, depending upon the type of Discan scale used and whether full 

or partial replication is employed. 

For the purposes of the present study, the hl1 scoring algorithm was used and so 

al1 possible replications were employed. This increased the reliability of the Discan scales 

which can, in mm, affect the validity of the Discan scales as well. 
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Appendix B 

Reproduction of the Discan 4/ 14 Scorine Form 

DISCAN SCORING FORM 4/14 

WYE 

*m m 

Strp 

111 

II 
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II 

111 

w Lin. 
0 

Note. The Discan 4/14 fonn is from "Measurement of subjective variables: the Discan 

methoci," by A. C. Singh and C. D. Bilsbury, 1989, Acta Psvchiatrica Scandinavica. 79 

[Sup 347). p. 22. Copyright 198 1 by A. c. Singh and C. D. Bilsbury. Reprinted with 

permission. 
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Appendic C 

Discan Anxiety Measures 

Subiect # 1 Student gr ou^. Reference Levels and Lad-in Statement: 

Lead-in: Over the 1 s t  week I have been feeling: 

Level4: Worst Anxiety. FeeI Iike 1 want to give up and don? care about things right 
then. Feel worried, scared, heart beating faster, get a headache really easily, tears not 
controlled. Feel Iike my mind is not there. Want to be by myself. Don't want to go out 
with people or do  things. 

Level3: Fairly Anxious. Still mingle with people but can't pay much attention to them. 
respond simply. Feel worried, can't focus, just staring at nothing and thinking. 

Level2: Mild Anxiety. Try to forget anxiety temporarily so 1 can still do things ruid be 
with people, Physical symptoms are not felt yet. 

Level 1: Free of Anxiety. Feel happy, satisfied, free. Can do anything 1 want. No 
feelings of headache, no loss of appetite, or other anxiety feelings. 

Subiect # 2 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have k e n  feeling: 

Level4: High Anxiety. Hot flashes, tired. Happens when worried about time pressures 
or money issues. Avoid certain things (friends). 

Level3: Anxious/ Worried, Still tired, run down. Try to get things done; might cal1 a 
iriend or  two maybe. Still womed about things. 

Level2: Slightly Stressed. Partly sociable; rnight go  out for a night but not as talkative. 
Still thinking about things. Stiil womed; not that tired. 

Level 1: Mildly Worry-free. Happy, but not completely worry free. Can visit, talk, be 
sociable. Still may worry but very infrequently. 

Subiect # 3 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last week 1 have been feeling: 

Level4: Very Anxious. Can get aimost nauseous, headaches, migraines, heart rate 
increases, loss of appetite. nervous feelings. Get grumpy. but still chat with friends. 
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Level 3: More Anxious. Stressed, things on my mind, si lot of worry. Getting grumpy. 
No headaches, no sickness, c m  eat- 

Level2: A Little Anxious. Worry for no real reason but it could still cause a bad mood. 
No real physical symptoms. 

Level 1: Almost Anxiety Free. Easy to get dong with, friendly, laugh a lot, content. Still 
thinking ahead to things but not stressed about them. Eat nomally, no headaches, feeling 
fine. 

Subiect # 4 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the Iast day or so, 1 have been feeling: 

Level4: Worst Possible Anxiety. Loss of control, don't know what to do with my life. 
Shaking, crying, bunerflies really bad, sweat a lot, hot and cold. Avoid things, put things 
off or make reasons not to go. Won't go out sometimes. Feelings of despair. 

Level3: Anxious. Butterflies, sweating. No crying or shaking or hot and cold. Still 
worry and wonder about things but don? have the despair. Takes a lot for me to go out 
and do activities, wili put them off but will eventually do it. 

Level2: A little Anxious. Still have buttedies, still sweating, clamrny. Wi11 usually do 
activities without too much concern or  procrastination. Still worry a little. 

Level 1: Low Anxiety. Don't worry as much or at d l .  Still think of things without k i n g  
bothered by them. No physical symptoms. Wi11 attend activities- 

Subiect # 5 Student gr ou^. Reference Levels and Lad-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Level4: Anxious. Womed, nervous, upset. Heart beau faster. Affects studying, find it 
hard to remember what you are reading. 

Level3: Moderate Anxiety. Not worried so much, not feeling too upset but still a little 
bit. Heart beat a little slower. Still a little hard to do studies. 

Level2: A Little Anxious. A little tiny bit womed and upset and nervous. Heart stops 
beating fast. A little bit hard to do studies, activities. 

Level 1: Anxiety Free. Feel relaxed, not nervous. Feel cairn inside. Activities not 
affected. 
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Subiect # 6 Student Grouu. Reference Levels and Lead-in Statement: 

Lead-in: Over the last week 1 have been feeling: 

Levei 4: Womed/ Anxious. Feelings of heartbreak, sad. disappointment when things go 
wrmg. Sweating, nervous when in a high anxiety situation. Feelings of discouragement. 
Affects study ability . sleep. 

Level3: Slight Worry. Not really sad or disappointed. A little discouraged. Iust a little 
nervous, not too bad. Managing to work, study but still womed about it. 

Level2: 'What-if*. Feel confident but know things can happen, so slightly womed about 
it. 'What-if* type ofnervousness. Not nervous. Sleep not affected. Studying is OK. 

Level 1: Stress-free. No womes, no nervousness. Feeling happy, content. Activities Iike 
study and sleep are OK. 

Subiect # 7 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Today 1 have been feeling: 

Level4: Worst Anxiety - High. Panic attacks, can* t breathe, hyperventilate, walls closing 
in, can't get out of it, hard to understand these feelings. Can't do anything like school, 
social. Heart beat racing, sweaty palms, feel nausea, disoriented, shaky and jittery. 

Level3: Medium Anxiety. Disoriented, can't get things in order. Feel physical symptoms 
corning on sometimes but usually I'I1 just hyperventilate or get a really bad pain in 
stomach. A little nausea sometimes. 

Level2: Mild anxiety. Womed and on edge. Things could go either way really easily - 
so it is usually controllable ar this stage. Get imtable, gnimpy mood. Can do work and 
social activity sometimes with ease other times with difficulty. 

Level 1: Really b w  Anxiety. Not anxiety free but 1 feel really good, know what 1 am 
doing, feel self confident. Things are in order, can get things done. Feel really dm, 
relaxed, not nervous or womed. 

Subiect # 8 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Level4: Worst, Highest Anxiety. Really jittery, can't sit still. heart beats fast Thoughts 
race through my head. loss of control. Hot, sweaty. shakiness. Can't get the cause of 



anxiety out of my head. Hard to concentrate on anything else. Hard to eat. Affects 
school. social activities. Think irrational, senseless thoughts. 

Level3: Fairly Anxious. No loss of control but still stressfiil. Feeling physical symptoms 
coming on, maybe a little warm and sweaty but not shaky. Can still focus on other things 
if 1 know 1 have to. WouId act different in social situations. 

Level2: Mild Anxiety. Worry or stress but could probably forget about it and do 
something else. No physical symptorns. Can do activities. 

Level 1 : Really Low Amiety. Calm and relaxed No physical symptorns. Maybe a few 
womes on my mind. Can get things done more effectively. 

Subiect # 9  thd dent Group. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Level 4: Really stressed. Self-esteem goes down, feel crappy. Set things aside. like stress 
etc. DonTt feel like doing anything, for exarnple, don? bother going to class. Upset at 
people, angry with people especially my parents. upset at self too. 

Level3: Medium Stress. Get upset easily but still try not to dwell on stressfui things. 
Not very motivated to get things done. Feel fmstrated at times with others and with self 
especially . 

Level2: Mild Stress. Will oy to solve problems, try to do stuff that needs to be done. 
Feel pretty good about self and not pick younelf apart. Not getting too upset with 
people, try to let things slide. 

Level 1 : Stress Free. Feel good, happy, motivated, more energy. Easier to concentrate. 
Want to go out and do things. Easier to get work done. 

Subiect # 10 Student Group. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Level4: Worst Anxiety. Sick. throw up, tired, nausea. Feel like head is going to 
explode, everything happens al1 at once in my head then 1 need to sleep or "pass-out". 
Get fidgety. Get away by sleeping. Feel worried tense. Can't do work or concentrate. 

Level3: Quite Anxious. Still fidgety, still sleep to nlieve stress. No nausea, sickness or 
head exploding. Still womed and tense. Still can not work or concentrate or maybe just 
one half an hour of easier work. 
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Level2: Mild Anxiety. Able to concentrate a Iittle more on work. manage to get thines 
done. Still have long-terni womes. No sickness or physical symptoms. 

Level 1: Really Low Anxiety. Able to concez'uute and do work. Don't feel any physical 
symptoms (sickness) but still have sweaty palms etc. Relaxed and calm. 

Subiect # 1 1 Student Group. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have k e n  feeling: 

Level4: Extreme Anxiety. Trapped in time, want to pull hair out. Have a lot of tension. 
fmstrated, womed. Get angry, blow-up at everything especidly others. Heart beats 
faster, feel like 1 can't breathe, get hot. Have to go off by myself, sit there or lay doun- 

Level3: Medium Anxiety. Would have al1 of the sarne feelings as Extreme Anxiety but 1 
wouldn't show it. 1 could back off and be by myself. Still want to get away frorn the 
situation. 

Level2: Mild Anxiety. Feel nervous, closed in but could focus more on the better things, 
so 1 could calm myself down. No physical symptorns. Could do activities OK. 

Level 1: Anxiety Free. Happy, in an overall good mood. positive. Frïendly to othea. 
talkative. No physical symptorns, f e l  relaxed, calm. cornfortable and content. Can go 
into social and work situations easily. 

Subiect # 12 Student Grouv. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have k e n  feeling: 

Level4: High Anxiety. Feel headaches, nervous, fmstrated, sometimes nausea. Hard to 
do  work, hard to concentrate. Want to stay in bed and sleep. In a bad mood. 

Level3: Medium Anxiety. Still feel a bit of headache. not so much nervousness. Still not 
in a g e a t  mood. still a little hard to concentrate. Would rather lie down but do manage to 
get most things done. 

Level2: Low Anxiety. Easier to concentrate on things. cm get things done. In a bener 
mood, A du11 headache may corne on but not really b a d  

Level 1: Anxiety Free. Feel happier. not really nervous. Easy to get work done, don't 
mind going out and doing things. 

b 
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Subject # 13 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last week 1 have k e n  feeling: 

Level4: Redly tense. Really short with people. easy to set off. Tense, really tense. 
jumpy. Moody, stressed out. Have no control over the situation and that bothers me. 

Level3: Upset, Emotionally upset, depressed, not as tense. Still short with people. 
Can't really focus on things, drifty. Don't feel like 1 can do anything about what is going 
on. 

Level2: Average Day. Kind of grumpy, not upset or short with others. Can deal with 
good and bad things coming at me. Have control. 

Level 1: Really G w d  Day. Really pleasant, happy to be around, Little things won? get 
to me. Not grumpy, a lot more relaxed. Confident, c m  handle things. 

Subiect # 14 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Leve14: Fairly anxious. Not succeeding (snidies, relationships, work). Thoughts going 
through my rnind. Stomach turning, nausea Heart beat increased, getting hot, sweaty 
han&. Loss of control over situation and self. Still do activities, not avoid them but not 
doing them as easily or willingly. 

Level3: Anxious - Medium. Half control. Butterflies in stomach. Hands not sweaty. 
Go into situations feeling like there is a chance of succeeding but things may d s o  go in the 
opposite direction. Mind not totally clear but is at a level of ease. 

Level2: Fairly Low Anxiety. Better control. Stomach OK. Situations still remind me 
that you may not succeed or  that you may. May have one or two things on my mind. 

Level I : A Typical Great Day. Total control, things going right. Feeling good. confident. 
Happy, pleasant, relaxed. 

Subiect # 15 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Level4: HÏgh Anxiety. Worry about a lot of things. blow things out of proportion. still in 
control. Heart racing, hot, sweaty palms. Want to get away from situation. Tense. 
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Level3: Medium Anxiety. Still womed but won? make situations worse than they are. 
No physical symptoms but still a little tense. Feel 1 can handle the situation. 

Level2: Mild / Law Anxiety. Things are in the back of my mind but not really womed 
about them yet. No physical symptoms. 

Level 1: Anxiety Free. Feel happy, in a good mood. No physical symptoms. Relaxed. 

Subiect - # 16 Student gr ou^. Reference Levels and Lead-in Statement: 

Lad-in: Over the last day 1 have been feeling: 

Level4: High Anxiety . Worried, concerned, upsetting, distress. No t content. 
Nervousness. Difficult to concentrate or  do things. 

Level3: Medium Anxiety. Concerned, worry and not content with self but not at a high 
levei. Can concentrate because stress isn't as bad. 

Level2: Low Anxiety. Thoughts and concems are in mind but not really womed about 
them. Good concentration. Pleasant, tolerable, hn, good attitude. 

LRvel 1: Anxiety Free. Pleasant, happy, personable, patient, tolerable, fun, easy to get 
dong with. sense of humour. Feel more like myseif. Relaxed, easy going. Can deal with 
things and work. 

Subiect # 17 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Level4: Very High Anxiety. Tense, not myself, nervous in stomach, buttefflies, worry - 
waiting to deal with it. Trouble sleeping, wake up with things on my mind. Heart beats 
faster, sweaty palms, hot. Not content, didn't accomplish something I wanted. for 
example. 

Level3: Medium Anxiety. Have things on my mind but you can handle them, don? mind 
doing it. Slightly womed, nervous. To a lesser extent - trouble sleeping and heart racing. 

Level2: Low hx ie ty .  Worried but not badly, might enjoy the activity (social thing, for 
example). No physical symptoms. 

Level 1: Anxiety Free. Relaxed, happy, good sense of humour. Nothing needed to worry 
about. Leisure time - do what you fecl Iïke doing. No physical symptoms. Still busy. 
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Subiect # 18 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have k e n  feeling: 

Level4: Really High Anxiety. Confused, don? know what to do. Cry a lot, sweat a lot. 
Panic, pressured to do everything because 1 feel like 1 don? have enough time. Hard to 
concentrate. Stay in room and avoid everything. 

Level3: Medium Anxiety. Not cry but probably worry a lot. Somewhat confused or 
difficult concentrating but I'd make myself do it. Feel panic but 1 don? react. Might still 
avoid doing things unless 1 have to. 

Level2: Low Anxiety. Just womed, but can stiil put things out of my mind. Still a little 
confusion, not as bad- Somewhat panic feeling. Can usually do activities. 

Level 1: Anxiety Free. Totally happy, relaxed, no womes. No physical symptoms. C m  
do activities easily. 

Subiect # 19 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Level4: High Anxiety. Panic. clenched teeth, agitation. Upset stomach. don? want to 
eat. Smoke more, drink more coffee. Can't make decisions, concentration affected- 
Need to get away from situation causing the anxiety. 

Level3: Medium Anxiety. Not as panicky. Clenched teeth. agitation would corne and 
go. Would be able to stay in the situation. have more control over it. Can function. No 
stomach ache. 

Level2: Low Anxiety. "Fight or flight". Knowing panic could happen. Dnidgery, not 
really excited about anything. Take things more calmly. Could function and manage 
activities OK. 

Level 1: Almost Anxiety Free. Feel free, self confident. Content with what I'm doing. 
Smile more. No physical symptoms. No crisis, so 1 feel somewhat lost and ask 'What do 
1 do now?" 

Subiect # 20 Student Group. Reference Levels and Lead-in Statement: 

Lead-in: Over the 1 s t  day 1 have been feeling: 
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Level 4: Really High Anxiety. Nervous, panic. Feel that there isn't enough time for 
anything. Sick. short of breath, heart beating faster, hot sweaty palms. Past worry. Have 
to go away from source of stress, watch TV and chi11 out. 

Level 3: Medium Anxiety. Intensely womed, nervousness, tense. Can't concentrate. 
Have a hard time talking with others and with work and school. Might skip classes 
because feeling anxious. Somewhat increase in physical symptoms like heart beating 
faster, sweaty hands, etc. 

Level2: Mild Anxiety. Feel pressured by time. Butterflies. Womed, wondering if you 
can meet the deadlines etc. Not as hard to concentrate. 

Level 1 : Anxiety Free. Not womed. Relaxed and calm as 1 can get- Can sleep more 
easily. Can do activities if need be. 

Subiect # 21 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Level4: High Stress. Worry about little things piling up. Nervous, tension in neck. 
Stomach queasy, buttemies. Can't concentrate at all. Don? eat as much as 1 usually do. 

Level3: Medium Stress. Not as bad as high stress day but womes are building up a bit 
more. "S now-bal1 effect". Increasing queasiness, tension. Concentration is k i n g  affected 
somewhat. 

Level2: Mild Stress. Starting to worry a little bit over Iittie things. Just a little queasy. 
Can concentrate on things pretty well. 

Level 1 : Stress Free. No womes at dl ,  not nervous- Do what 1 want to do. Relaxed, 
calm. Work and things flow easily. 

Subiect # 22 Student gr ou^. Reference Levels and Lead-in Statement: 

kad-in: Over the last &y I have been feeling: 

Level4: High Stress. Jittery, leg shaking. Stomach almost sick. Sweaty palms, heart 
beats faster, hot. Uncornfortable. Distracted easil y. 

Level3: Medium Stress. Feeling panic. Constant thought going through my head, 1 can't 
block it out. Worry a lot. Stomach not at ease. 

Level2: Womed about things coming up. Nor feeling confident, almost like a fear. 



Level 1: Stress Free. Great! Relaxing, lazy, slecp a lot. No physical symptorns. StiIl 
thinking of what's coming up. Easy going. Not imtable, 

Subiect # 23 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Level4: High Stress. Thoughts in my head that 1 don? want to be there. Confused, 
wondering what to do about the situation. Womed about stuff. Anxious if 1 have to do 
something. Need to get out (to the gym) to release tension. 

Level3: Medium Stress. Now and then 1 have womed thoughts going through my head. 
Especially when certain situations remind you that things aren't well. Mild tension. 

Level2: Low Stress. Still go out, socialize and things are almost out of your mind, not 
really womed about it. Slight bit of tension if alone and have some time to think about 
things. 

Level 1: Stress Free. Worry free. Happy about a certain event. Manage work (etc.) 
easier. Occupied mind - with better things. 

Subiect # 24 Student Grouo. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Level4: High Stress. Frustrated, hard to concentrate on work. Womed about rnaking it 
to the end of the day. Get hot and jittery, headaches. Want to get away from stress (go to 
gym or walk). Tense, can't sit still. Looking at others and wondering how they can be so 
calm ! 

Level3: Medium Stress. A few things due but not reaily worrying me. Things on mind 
but not reaily concemed yet. Still need to get away from stress. No headaches or really 
upset. Others seem to be having an easier time slightly more than me. 

Level2: Low Stress. Still a busy day but not a day with too many demands. Womes 
might corne and go. Things on my mind that haven't become troublesome or worry yet. 
More wanting to be around people. 

Level 1: Stress Free. Calm, relaxed Knowing things aren't due. Wanting to be around 
people more. Can enjoy painting and playing piano on these days. 

Subiect # 25 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 



Discan Validity 156 

Level4: High Anxiety. Want to chuck everything right out the window. Don't want to 
be in the situation. Feel like 1 can't deal with iti Extremely discouraged. lsolate myself. 
Not eat as much, get a headache. Can't function very well. 

Level3: Medium Anxiety. Still quite freaked out. Not isolated from others. Still 
worried. Still have a headache. Would eat better. Calm down a notch. 

Level2: Low Anxiety. Still worried about some big problem, not so much little things. 
No headache. Could get over it quickly. Not have to get away from others. A Iittle lack 
of concentration but c m  function a lot better. 

Level 1 : Anxiety Free. Everything seems to be going right. Function nomally. Don't 
worry as much. Not bothered by things. 

Subiect # 26 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day I have been feeling: 

Level4: High Stress 1 Anxiety. 1 get very irritable, emotional. Would want to stay away 
from others. Sick feeling. nervousness. Womed things wonTt work out. Little things get 
to me. Affects sleep sometimes. Harder to concentrate. 

Level3: Medium Stress 1 Anxiety. Womed and concerned about not getting things done 
but 1 still manage to get through them. Somewhat imtable, emotional. Can be around 
others. Not as bad a sick feeling or nervousness. Can concentrate to a certain extent. 

Level2: Mild Anxiety. Fairly carefree but things are at the back of my mind - not really 
womed about it yet Not sick or nervous. Can concentrate. Being around others is OK. 

Level 1: S ~ S S  Free. Feel great! Happy. Want to be with people. Not womed. Can 
concentrate easily. 

Subject # 27 Student Group. Reference Levels and Lead-in Statement: 

Lead-in: Over the last week I have k e n  feeling: 

Level4: High Anxiety. Get tense. kind of subconscious. Hard to concentrate on other 
things. Hard to sleep, get tired. Appetite may be affected. Very womed. 

Level3: Medium Anxiety. Tense and worried about things. S till hard to sleep. Appetite 
not affected. Concentration not quite as bad as high anxiety. 



Level2: Mild Anxiety. Still tense. Ideas in my head are not bad to the point of worry 
yet- Not as much problem falling to sleep. Able to concentrate. 

Level 1: Anxiety Free. I'd feel a lot lighter in my thoughts and whole feeling. Happier. 
Able to concentrate on things that are more important. 

Subject # 28 Student Group. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have k e n  feeling: 

Level4: Really High Anxiety. Confusing, mind is racing al1 over the place. Really 
dramatic, heart racing. Lots of energy - to hit things. Kind of tense. Wouldn't want to 
go out, not really wanting to be around others. Can't concentrate as well or work as well. 
Might "freak out" at people sometimes. 

Level3: Medium Anxiety. Have tones of stuff to do, don't want to go out. Womed 
about getting stuff done. Still tense. Concentration not affected as much. Things will still 
bug me (for example, if the wrong kind of music is on or something). Nor in a good 
mood. 

Level2: Mild Anxiety. Still pressured by things 1 have to do. Confused about what 1 
have to do next. Still a little tense. Concentration is OK but could start thinking of other 
things. Better mood. Not Iikely to get upset with others. 

Level 1: Very Low Anxiety. Still a linle indecisive. 1 have energy to talk to people etc. 
Relaxed, calm but not fdly - still a bit hyper. Clear head sometimes but not always. Fairly 
good mood - a little happier. 

Subiect # 29 Student Group. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Level4: High Stress. Get really frustrated, overwhelmed. Try to avoid one or two things 
that are causing the stress. Headache, loss of sleep, sometimes loss of appetite. Get 
cranky, low mood, irritable. Feel like getting away fiom people. Concentration is more 
difficullt, 

Level3: Medium Stress. Can get work done because stress pushes me ahead and makes 
me not want to give up. A littie overwhelmed Not many physical symptoms. maybe loss 
of sleep. Pretty good mood. Would be bothered by socializing for non-academic reasons. 

Level2: Mild Stress. Would be most sociable with my fiiends. A little worry about 
things but 1 could forget about it for a night or day. No loss of sleep. Good mood. 
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Level 1 : Alrnost Stress Free. Might start to talk myself into getting womed about 
something in the future. No physical symptoms. In a good mood. Concentration is pretty 
good. Would rather be around friends. 

Subiect # 30 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the 1 s t  day 1 have been feeling: 

Level4: High Anxiety. Womed, fiustrated, tense, heart rate increases. Stomach hurts, 
hot sweaty palms. Reaily hard to get work done. Irritable, snap at people, yell at them. 
Want to get away from others or the source of stress. 

Level3: Medium Anxiety. Still get tense t muscle^)^ Sometimes heart rate increases. 
Able to get work done - sometimes it is hard (depending on how much time 1 have). A 
little bit less imtable. Could deal with k i n g  around people or source of stress. Might 
want to get away but wouldn't t r y  

Level2: Mild Anxiety. Worried about something. Just stomach tension. Able to get into 
work. Social situations OK. Content. 

Level 1 : Anxiety Free. Relaxed, happy, peaceful. Feeling of relief. Can socialize. 

Subiect # 3 1 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have k e n  feeling: 

Level4: High Anxiety. Emotional, stressed. Worrying, thinking of how 1'11 do on an 
exam, for exarnple. Headache, bad stomach. Tensing up fists. Irritable. Hard to 
concentrate but still do school work- 

Level 3: Medium Anxiety. Not quite as emotiond. Sort of worn out or tired. Things 
going through my rnind that 1 need to do. not necessarily womed about them though. 
Might have a slight headache. Still get along with people. Concentration affected 
somewhat- 

Level2: Mild Anxiety. Fairly happy and in good mood. Not quite as relaxed. A little 
distracted, not wom out. Could work weU and get dong with others. Physically I'd feel 
pretty good. 

Level 1 : Anxiety Free. Feeling happy, rrlaxed. Physically no headache. feeling good. 
Good mood. Get along well with others. Able to work well. 
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Subiect # 32 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the 1 s t  day I have been feeling: 

Level4: Very Stressed. Angry. Too dificult to sleep. Feeling pressured. Feeling 
womed about things. Sometimes 1 get hot, sweaty palms. Do not talk with others. 
Concentration is affected. 

Level3: Medium Stress. A little pressure. Still womed about what wiI1 happen. May 
still talk to others but not as much. Sometimes it is difficult to sleep. Can concentrate but 
only for a short time. 

LeveI2: Low Stress. Still happy. Still rested. Can help others with cutting down their 
stress but 1 am getting worse with my own stress. Able to cut down my stress. A little bit 
pressured. Concentration is no problem but sometimes 1 c m  run away from work. 

Level 1 : No Stress. Rested. Easy-going - can taIk with people easily . Very relaxed. 
happy. Can help others cut down their stress too. Able to concentrate. do work. 

Subiect # 33 Student Grouo. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Level4: Panic. 1 feel like my body is racing, heart beating rapidly, feels like shaking but 
yod ce nor Things going through my head a mile a minute. Overly thinking of how to gct 
out of i t  Extremely tense. Extremely womed looking for a solution. Moody, grumpy, 
irritable. 

Level3: Worry. General worry. Thoughts on my mind. looking for a way to solve the 
problem Might have a hard time fdling to sleep. Not so stressed or tense. Panic is 
slowly building. The pilot Zight is on! 

Level2: Awarel Not Caring. Awareness of future problem and anxiety . Thoughts are 
there but you are not looking for a solution yet. M d  is OK Relaxed. 

Level 1: Anxiety Free. Carefree. not letting little things get to me. Preoccupied with 
other thoughts. Relaxed, not tense. Pleasant mood. 

Subiect # 34 Student gr ou^. Reference Levels and Lead-in Staternent: 

Lead-in: Over the 1 s t  day 1 have been feeling: 

Level4: Exueme Anxiety. Sit and cry for no apparent B o n  for hours. Get rnad at 
othea around me. Easier to be by myself as opposed to with others. Womed about the 
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tiniest little thing. Headache, cnmps, hot sweaty palrns. Preoccupied, mind wandering so 
1 can't concentrate on my schooiwork. 

Level3: Medium Anxiety. Probably not crying. Not getting mad at others to my 
knowledge but still wanting to be by myself. StilI womed. No headaches or cramps but 
will sleep a lot. Able to concentrate on my work. 

Level2: Mild Anxiety. Able to go out with friends, socialize without having problems or 
womes. Put worries aside for time being. Still worried, problems inside and upset but I 
could hide it. 

Level 1 : Ver- Low Anxiety. Less stressed, nothing really bothers me. By myself, my 
time to relax. Quite quiet and not very social. Mildly upset, able to hide it. Anxiety is 
still not under my control. 

Subiect # 35 Student Grouo. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have k e n  feeling: 

Level4: High Anxiety. Feel really bad. 1 can' t breathe. son of like a state of shock. Sick 
to stomach. small headaches. Cadt focus on things, put them off, no concentration at d l .  
Tired, repeat words over and over. Feel like disappearing for a while. 

Level3: Medium to High Anxiety. Tired, confused about my priorities. Put things off, 
avoid what 1 have to do. Feel stressed, tense. Tend to eat a lot. Exhausted, wanting to 
go to sleep. Iust fmstration. Tell myself to take a deep breath - to think and concentrate. 

Level2: MiId Anxiety. Tense about doing work but have rny priorities straight. Know 1 
can do the work, although there is much to do. Concentration better. Calm, (not upset or 
overjoyed). Will make an effort to socialize to calm myself down more. Sometimes I'm 
overwhelmed by my work but usuaUy 1 do get it done. 

Level 1 : Almost Anxiety Free. Really energetic, high spirits. Active, socializing. Will 
participate in activities. Concentration is a lot better, can do my homework easily. 

Subiect # 36 Student gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Level4: High Stress. Have a lack of sleep. Smoke constantly. Overexaggerate problems 
to myself. Rather not be around others. Affects concentration. 
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Level3: Medium Stress. Hard to fall asleep. Smoking like a regular smoker. Probiems 
would seem more realistic. Still not wanting to be around others. Most Iikely able to 
work. 

Level2: Mild Stress. Things not bothering me that much. Sleeping is OK. Probably 
wouldn't smoke at al1 or maybe just a Iittle. Easy going. Most likely able to do work. 

Level 1: Stress Free. Easy going. Mellow. Not smoking at all. Fnendly. Concentration 
is good. 

Subiect - # 37 Student Grouo. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Level4: High Stress. Feel Iike things are pilling up, a lot to do at once. Harder to 
concentrate and focus. Get mixed up, stressed out. A Little nervous, jittery, sweaty palms. 

Level3: Moderate Stress. Things in the back of my mind. Feeling a little guilty because I 
wasn't doing what 1 should. A little womed. Not as easy to concentrate at this point. 

Level2: Mild Stress. Still aware of what I have to do but not guilty or worried about 
them. Able to concenttate easily. Good mood, relaxed- 

Level 1: Stress Free. Have no womes at dl .  Time to relax and not think of what 1 have 
to do. Feeling lighter, happier. Not as likely to do work but it would be OK if 1 did. 

Subiect # 38 Student Grouo. Reference Levels and Lead-in Statement: 

Lead-in: Over the 1s t  day 1 have been feeling: 

Level4: High Stress. Worry about whether 1 will or won? get my work done, especially 
before bed or in the morning. Feel like 1 want to get home. My mind tends to wander 
when 1 do work. In an irritable mood, people tend to get on my nerves. 

Level3: Medium Stress. Somewhat womed about things. Might not take humour in a 
good way. Mind doesn* t wander quite as much but probably once in a while. 

Level2: Mild/Low Stress. Thinking of stuff but not womed about it. Able to 
concentrate on work. In a good mood but still serious enough to sit and do  homework. 

Level 1: Stress Free. Nui worried or thinking about stressful things or  things that bother 
me. Able to do work with no problems. Happy, play sports. 
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Subiect # 39 Student Grouo, Reference Levels and Lead-in Statement: 

Lead-in: Over the Iast day 1 have been feeling: 

Level4: High Anxiety. Feel Iike 1 would "pop" or cry anytime no matter where I am or 
who is there. Heart beats faster, can't breathe, hot flashes. Cadt  eat, get sick, can't 
sleep. Can't concentrate. Might avoid things (Iike classes) but not always. 

Level3: Medium Anxiety. Still can't sleep al1 that weIl. Could still cry easily. May or 
may not have trouble breathing. Can't concentrate. Womed about things. 

Level2: Mild/Low Anxiety. Could probably cry but not as easily. Wony would be there 
but not thinking about it al1 the time. Could concentrate but not dways- Probably not 
avoiding things. 

Level 1 : Anxiety Free. Normal, free-going. Good mood. AbIe to concentrate but not 
always. Not avoiding things. 

Subiect # 40 Clinical gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day 1 have been feeling: 

Level4: High Level of Stress. Face gets red, hem beats fast. Thoughts are jumbled. 1 
seem to forget things 1 should remember, can't concentrate. Short tempered. Bad 
attitude. Depending on the situation 1 may try to get away from it. 

Level3: Medium Stress. May take me a couple of hours to get over an upsetting event. 
Heart pounding, face red for a while and would need "time out" to get over it. Would be 
short tempered. 

Level2: Mild Stress. Might react to things and immediately reaiize that it was 
inappropriate. Start to feel upset and realize that it wasn't wonh it. Heart beats faster 
and face gets red - a little. 

Levet 1 : Stress Free. Nothing will bother me, won't blow things out of proportion. Can 
deal with almost anything. Totally relaxeci. 

Subiect # 41 Clinical Grouo. Reference Levels and Lead-in Statement: 

kad-in: Today 1 feel: 

kve l4 :  Panic and Panic Attacks. Get headaches. shakiness, harder to sleep. Breathing 
bad. fast heart kat. Lose motivation to do things. hard to get out of the house. Can still 
manage some household activity. 
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Level3: High Anxiety. "You are a wanderer". Can't sit still. Can ward off the panic 
attack by calling friends or getting away €rom the source of stress. Still have fast 
breathing, heartbeat. Medium or mild pressure headaches. 

Level2: Mild Anxiety. Have a twinge of anxiety but it doesn't stop you from doing 
things, Iike going to the mall. Don't have a headache or tension feelings. 

Level 1 : To Be Able To Do Anything Without Feeling Anxious. Go out freely to do 
whatever regardless of the weather or scressful events that occur. Would Iike to not 
anticipate anxiety after stressful-types of events. 

Subiect # 42 Clinical gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Today 1 have been feeling: 

Level4: Extremely Anxious - Loss of Control. Symptoms of dizziness, heart increases, 
hot flashes, depersonalization. Have to get out or away from the situation or source of 
stress, will leave the room or situation until calm and then go back. Severe lack of focus. 
can't pull self out of it, like in a bubble. 

Level3: Fairly Anxious. Mostly di Wness and butterflies in the stomach. Hot dl the 
time. Haven't reached the point of depersonalization or loss of control. Slight weakness. 
Iike you rnight collapse. 

Level2: Mild Discomfort. Day-to-day. Little bit of anxiety. Body is a Iittle tense. 
Dizziness cornes and goes infrequently - or light-headedness. Still not totally relaxed but 
functioning really weU. 

Level I : Fully Relaxed. Completely happy. Can do things without having to plan it. relax 
More  doing it. Not expenence any physical symptoms that are unreasonable. Biggest 
goal: not to limit self. Completely relaxed. Content. At peace. 

Subiect - # 43 Clinical gr ou^. Reference Levels and Lead-in Statement: 

kad-in: Over the last day (or few days) 1 have been feeling: 

k v e l 4 :  Panic Level. Air hunger and dizziness, chest tight, tingling. Feel like I'rn going 
to die, like I'm having a heart attack. Want to get to a hospital. Get away from the 
situation Sm in. 

Level3: Anxious, On Edge. Feel tight, but not dizzy or passing out. Edgy, on edge. 
Prevents me from k i n g  able to concentrate on my work or relationsiiip. Get away from 
people. 

, 
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Level2: Slight Anxiety. Not worry free but I can't seem to relax. Still feeling that 1 can't 
get a deep breath. Managing activities OK but not 100%. 

Level 1: Worry Free. Get up worry free, with a clear mind. In control. Able to take 
deep breaths. Happy. 

Subiect # 44 Clinical gr ou^. Reference Levels and Lead-in Statement: 

Lead-in: Over the Iast week 1 have been feeling: 

Level4: Exueme Scenario. Full bIown anger, shouting. get very specific with my words. 
Heaviness in chest, head feels hot, headache, shaking. not in control of breathing. Feel 
threatened, frightened. Feel Iike getting away from the situation. Can't concentrate. 
Tears, feeling cold. 

LRvel3: Aware of Anxiety. Become aware of the tension and anxiety and physical 
symptoms. Voice becomes higher. Concentration is affected. Quite anxious. Threat and 
fear is just starting to come on. Recognize what is happening and may search for a way to 
change it but have lost control. 

Level2: Anxious But Unaware. Anxiety is building up. but not quite aware of it yet. 
Confrontation is going to happen. A little anger, fear beginning. Tension. Becoming 
upset. 

Level 1 : Anxiety Free. Pleasant, joking, happy-go-luck-y, Iaughing and friendly. No 
physical symptoms. Concentration is good. Open to conversation with others. 

Subject # 45 Cl inical gr ou^. Reference Levels and Lead-in S tatemen t: 

Lead-in: Over the last day I have been feeling: 

Level4: Out of Control. Feel like 1 want to die, Iife hris no meaning anymore but my 
children keep me going. Not sleeping much at dl. May take more medication than I 
should. Can't concentrate or cope with things. Very aware of physical symptoms. Get 
aggressive and hate the world. 

Level3: High Anxiety With Occasional Breaks. Having an anxious day but occasionally 1 
might feel a little better if a good Song comes on the radio, for example. Anxiety, panic 
and depression are stiii there. Anger and hurt are still there. Physical symptorns still 
present. 
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Level2: Coping With Anxiety, Having a day good enough to do some home crafts and 
things to get my mind off of my anxiety. Doing some enjoyable things so 1 feel 
worthwhile. Anxiousness is still present. 

Level 1 : Goal. One or two days with no stress. anxiety or panic. An ordinary driy. 

Subiect # 46 Clinical Grouo. Reference Levels and Lead-in Statement: 

Lead-in: Over the last day (for the most part) 1 have k e n  feeling: 

Level4: Panic. Escape mechanism kicks in easily. Feel trapped, flushed in the face. 
Chest feels tight. Have no control, even when aware of it. 

Level3: Prior To Panic. niinking about how to control the panic attack. Tightness of 
chest begins to build. About 9096 chance for a panic attack. Palms noticeably sweaty. 
feeling a flush coming to my face. Trying to get control but can't. 

Level2: Awareness. Fidgety. scanning. Trying to grasp for control. A 30-351 chance 
that panic rnay occur but 1 rnay still be able to gain control before panic cornes on 
(especiaily if something preoccupies me). 

Level 1: Anxiety Free. Normal everyday moments. No womes. Might think about 
anxiety but 1 c m  ignore it aiso. 

Subiect # 47 Clinical Grouo. Reference Levels and Lead-in Statement: 

Lead-in: Over the last &y 1 have felt: 

Level 4: Panic. Nausea, sick to stomach, shaky, hot flashes. Overwhelming feeling of 
having to get away from source of anxiety, feel trapped. Scared, frightened. Feel like it is 
hard to swallow. Can't concentrate. 

Level3: Medium Anxiety. Probably no physical symptoms (except the throat one). S till 
have a lot of negative thoughts. Not as bad a feeling of needing to get away from things. 
Could probably go through with things. Concentration isn't affected as badly. 

Level2: Mild Anxiety. Would know in m y  mind 1 was going into a situation and it 
wouldn't bother me too much. Just a few negative thoughts but they wouldn't be able to 
control me. No physical symptorns. 

Level 1 : Anxiety Free. Feel fine. normal. no symptorns. Relaxed. Can concentrate. 
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Appendix D 

Pre-desiened Discan Impulsivity Measure 

"Over the last week 
1 have been feeling:" 

Extremelv Immlsive. 1 hardly ever think 
of the funire before 1 act- 1 am careless and 
reckiess and take risks quite often. 1 am 
usually bored with things so 1 will act 
spontaneously for excitement. 

Most Severe Level 

Impulsive. 1 usualIy enjoy being 
spontaneous and acting on the spur of the 
moment. Only sometimes do  1 think of the 
consequences of my actions. 1 find it hard 
and boring to focus on one thing for too 
long. 

High Intermediate Level 

- - -- - - 

Generally not impulsive. 1 am usually level 
headed and think before 1 act about half of 
the time. 1 do enjoy acting spontaneousiy 
but 1 try to be careful too. Sometirnes 1 
can sit and work on a single task but I get 
bored with it half of the time. 

- -- 

Law Intermediate Level 
- - -- 1 Hardlv ever Im~ulsive. 1 am always level 

-headed and like to consider the friture 
before 1 act. 1 sometimes act silly or do 
exciting things but never in a careless way. 
Also, 1 can usually work at something for 
a while without getting bored or restless. 

Lowest Level: Goal state. 
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Handout for Partici~ant Recmitment. Clinical gr ou^ 

Volunteers needed for a studv on 660uestionnairesw 

Hello! My narne is Natasha Harvey and 1 am a Clinical Psychology Master's 
student in m y  final year at Acadia University. 1 am ccsnducting a research project which 
can help to determine whether or not certain questionnaires are usefui during therapy. 1 
am hoping that you can volunteer to heIp me with this project. Here's what it is ail about: 

Many people are given questionnaires to N1 out when they go to visit their 
doctors, psychologists, counsellors or othcr health-care professionals. 

Some questionnaires ma? be usehil: 
Sometimes these questionnaires make it easy for the professionai 

to leam important things about theû clients. 
Sometimes these questionnaires help to avoid long, drawn-out interviewing . 

And some questionnaires may not be very useful: 
Sometimes the questiomaires don? apply to the specific problems 

that the client wishes to  address. 
Sometimes the questionnaires may be difficult to understand or to complete. 

Sometimes the questionnaires may seem like a waste of tirne. 

In order to address this important issue, 1 have designed a project that 
requires people in your program to volunteer to participate in my study. 

***SI**** 

If you are thinking of giving this project a try, 
Here's what 1 hope you can do for me: 

Meet with me after your group-meeting to discuss a special questionnaire. 
Schedule a few more meetings with me to fill out some questionnaires. 

Here's what 1 hope 1 can do for vou: 
Provide one-on-one help with the questionnaires each time. 

Give you a chance to look at your Life issues from a new perspective. 
Help you to monitor how you will make changes over the. 

Charting your progress. 
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If you do decide to participate, it shouldn't take up much tirne (8) and can 
actualiy be helpful to you during this time in your Life. 

You will also be contributing to a very important area of scientific research, 
and 1 would appreciate this very, very much! 

You can withdraw fiom the study at any time 
without notice and without explanation if you so choose. 

AU of the idonnation gathered for the purposes of this study wîli remain 
completely confidentid. (Note: if you indicate that you plan to harm yourself 

or ouiers, the staff must be informed.) 

Your name won't be released to anyone outside of the s t a f f  here. 

PLEASE NOTE THAT THIS PROJECT IS COMPLETELY SEPARATE FROM THE 
SERVICES PROVIDED AT VALLEY MENTAL HEALTH. THIS RESEARCH 

PROJECT IS NOT A PART OF YOUR THERAPY. 

NO SPECIAL TREATMENT WILL BE GNEN TO THOSE WHO PARTICIPATE OR THOSE 
WHO DON7T. YOU CAN STILL ATTEND YOUR ANXlETY-MANAGEMENT CROUP 

EVEN IF YOU DONT PARTICIPATE IN THIS PROJECT. 
THIS PROJECT IS NOT A PART OF THERAPY OR couNsn.r.MG. 

Please s i p  your name below if you are wiiiing to consider participation. 
Natasha Harvey wili telephone you to arrange a time to meet. 

You have no obligation to partkipate.even if you check ''yes" on the box below. 

If you might be open to learning If you are not interested in 
more about this project, please hearing more about this 
check the YES box below. oppominity, check NO. 

NAME: PHONE: 

$3 Thank you ! 
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Appendix F 

Student Screenine Booklet Cover-Sheet 

VOLUNTARY SCREENING BOOKLET 

PURPOSE OF THIS SCREENING: 

This screening is voluntary and can be done during class time. You will NOT receive any 

extra credit points for filling this in. This is merely a way for the researcher, Natasha 

Harvey to select a certain goup of students who are eIigible to participate in a research 

project that is being conducted. 

You may be eligible to participate in Natasha Harvey's research project which will enable 

you to eam 4 credit points plus a chance to win $100.00 cash. Only a certain number of 

you wiil be telephoned and invited to participate in the research project. If you are 

interested in partîcipating, you must fil1 in this screening measure first. 

if you decide to proceed you should know that al1 results of this screening will be kept 

completely confidentid and your name and number will not be released to anyone. 

Please answer al1 of the auestions as accuratelv and honestlv as vou cm.  

BEFORE YOU PROCEED WITH THE QUESTIONS INSIDE, PLEASE FILL IN: 

(PLEASE PRINT) 

YOUR NAME: 

YOUR PHONE NUMBER: 

A GOOD TIME TO REACH YOU BY TELEPHONE IS: 
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Appendix G 

Pilot Studv 

Purpose 

A pilot study was conducted in order to refine the assessrnent procedures used in 

this study and to detect any problems with the proposed measures or the design. 

Subiects 

Two graduate students at Acadia University volunteered to participate in the pilot 

study. These individuals were a male biology student aged 28 and a female political 

science student aged 23. Neither of these students had elevated levels of Trait anxiety as 

assessed by the STAI-T. Their STAI-T standard scores were 39 and 42 respective1 y 

which corresponded with the 25th and 12th percentile ranking. Spielberger's ( 1983) 

n o m  for students and military recruits were used in scoring these scales. 

Procedure 

Students in the pilot study were assessed individually at the offrce of the 

experimentor. As described in the procedures section of this thesis, the Informed Consent 

form was read and signed by the students. Next the STAI-S, the BPI-ImE were 

administered. Following this, a set of Discan anxiety ceference levels were constructed- 

This Discan anxiety measure was administered. Finally the Discan impulsivity measure 

was administered. AU of these measures were scored during this time and the students 

were informed of their results. Finaiiy, the experimenter asked the students if there was 

anything about any of the measures b a t  was conf'using, needed fûrther explanation or 

changes. 
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In order to learn about the student's opinions about the process, the experimenter 

changed the focus of questioning from assessment of anxiety and irnpulsivity to questions 

about the study procedures. Students were asked whether or not the assessment 

procedures were lengthy, complicated or confusing. Subjects were asked about the 

enjoyment of completing the study. They were d s o  asked to openly provide comments 

about any aspect of the measures and processes. 

Results and Discussion 

Both subjects reported that the testing was quick, simple and enjoyable. Neither of 

the subjects reported having any difficulty with reading, understanding or using any of the 

measures that were administered. Both of the subjects mentioned that the Discan anxiety 

car& were an interesting way of getting to the source of the issues that were relevant to 

that individaual. On the basis of these comments, it was decided to proceed with the 

procedures and the four assessment measures as was planned in the proposai stage of this 

thesis. 

One of the students indicated having a small amount of difficulty with the wording 

of issues on  reference levels one and two of the Discan impulsivity sale .  It was decided 

that the presentation of concepts between Level 1 and LeveI2 were too similar to one 

another. The initial wording of Level2 was "I am level headed and think before 1 act 

about hdf of the time." and Level I was "1 am normally level headed and like to consider 

the future before 1 act." These reference levels were then reworded and the subject 

verified that she was able to distinguish between them much more clearly after those 

changes had been made. The new wording of Level2 read, "1 am usually level headed and 
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think before I act about half of the time." and for Level 1, "1 am always level headed and 

like to consider the future before 1 act." These changes satisfied the discretion of the two 

subjects in the pilot study, the experirnentor and complied with the guidelines of cascading 

reference Ievels set forth by Bilsbury & Richman (in press) and Singh & Bilsbury ( 1989a). 

There were no results drawn from the pilot study beyond those used to refine and 

practice the procedures and administration of meantres used in the main study. It was 

concluded that the pilot study was helpfuI in meeting the goals set about in its proposai. 
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Appendix H 

Oualitative Ouestionnaire for R e ~ a t e d  Administration 

"ls there any reason, event or circumstance that may have happeneci over the last week (or 

recently) that explains the way you are feeling this week? Or that changed things for you 

on these assessments?" 
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Appendix 1 

Uuaiitative Ouestionnaire for Final Administration 

"Which of the two instruments, the Discan anxiety car& or the paper-and-pencil STAI did 

you prefer for measuring yout stress and anxiety and which one was easiest?". 
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Appendix J 

Informed Consent Fonn for Student gr ou^ 

My goal is to make this research project as helpful and pieasant for you as it is for me. As 

a resuit, I have outlined some terms of out agreement which are designed to sakguard 

everyone against any possible harm. 

1. You may stop your participation in this project at any time that you wish. This even 

includes mid-session if you wish. If you feel like withdrawing from the research project 

for any reason at any tirne, please feel free to do so. You do not have to explain your 

reasons for withdrawal. 

2. You c m  refuse to answer any questions that you feel uncomfortable answering. You 

are under no obligation whatsoever to answer any questions that you feel uncomfortable 

about. Feel free to withhold information if you so choose. It is preferred that you 

withhold information as opposed to making up false information. Your pnvacy will be 

respected. 

3. Feel free to ask any questions that you wish at any time during this research project or 

after it is over. Al1 attempts will be made to answer your questions accurately and 

honesti y. 

4. No deception or tricks will be used during this rrsearch. The purpose of the project 

will be made clear to you and explained at any time you wish. 

5. Any nsks that may be involved will k clearly outlined before you engage in this project. 

It is not anticipated that you are at risk for harm. You should be aware that sensitive 
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subjects may be discussed and this may be upsetting or embarrassing at times. If you feel 

uncornfortable addressing these issues you can stop at any time. 

6. Feedback from the ongoing assessments will be given to you periodicdly. 

7. The results of the research project will be made available to you when they are 

available. 

8. Confidentiality will be protected in that your name, personal or  identifying information 

will not be released to anyone. 

9. The results of your assessments will be kept completely confidential. 

10. This is a research project and is not a part of therapy. No counselling or therapy will 

take place during this research project. 

i 1. In order to protect everyone, including yourself, staff will have to be notified if you 

indicate that you plan to hurt yourself or  others. 

This information has k e n  reviewed with me. 1 understand the conditions of the research 

and 1 accept them. 1 understand my rights as a participant in this research and accept h e m  

dso. 

Name: Date: 

Researc her: Date: 
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Appendix K 

Tnfonned Consent Form For Clinical Group 

My goal is to make this research project as  helpful and pleasant for you as it is for me. As 

a result, 1 have outlined some tenns of Our agreement which are designed to safeguard 

everyone against any possible harm. 

1. You may stop your participation in this project at any time that you wish. This even 

includes mid-session if you wish. If you feel like withdrawing from the research project 

for any reason at any time, please feel free to do so. You do not have to explain your 

reasons for withdrawal. 

2. Participation in this research project will have absolutely no consequences on the 

treatment or services you receive at Valley Health Semices. You will be offered no 

special treatment whether you participate or not. If you choose not to participate in this 

project, you can still continue with your program at Valley Health. This research project 

is completely separate. 

3. You can refuse to answer any questions that you feel uncornfortable answenng. You 

are under no obligation whatsoever to answer any questions that you feel uncornfortable 

about. Feel free to withhold information if you so choose. It is preferred that you 

withhold information as opposed to making up faise information. Your privacy will be 

respected. 

4. Feel free to ask any questions that you wish at any tirne dunng this research project or 

after it is over. AU attempts will be made to answer your questions accurately and 

honestly . 
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5. No deception or tricks will be used during this research. The purpose of the project 

will be made clear to you and explained at any time you wish. 

6. Any risks that may be involved will k clearly outlined before you engage in this project. 

It is not anticipated that you are at  risk for h m .  You should be aware chat sensitive 

subjects may be discussed and this may be upsetting o r  embarrassing a t  times. If you feel 

uncornfortable addressing these issues you can stop at any time. 

7. Feedback from the ongoing assessments will be given to you periodically. 

8- The results of the research project will be made available to you when they are 

available. 

9. Confidentiality will be protected in that your name, personal or identifying information 

will not be released to anyone apart from the staff at Valley Mental Health. 

10. The results of your assessments will be kept completely confidential. Only information 

that is nonnaiiy gathered during your service at Valley Health Services will be shared with 

the staff. 

1 1. This is a research project and is not a part of your therapy program, No counselling or 

therapy will take place during this research project. 

12. In order to protect everyone, includuig yourself, staff will have to be notified if you 

indicate that you plan to hurt yourself or others. 

This information has been reviewed with me. 1 understand the conditions of the research 

and 1 accept them. 1 understand my rights as a participant in this research and accept them 

also. 

Name: Date: 
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Appendix L 

Correlation Coeff~cient Matrices for the Total gr ou^ of Subjects Combined 

Table L1 

Pearson's Correlation coefficients between scores on Discan anxiety scales and State-Trait 
Anxietv Inventorv-State scales for two subiect mouus cornbineci (n=4 1). 

(Discan Discan Discan Discan Discan Discan Discan Discan 

STAI-S2 

STAX-S3 

STAI-S4 

STAI-SS 

STAI-S6 

STAI-S7 

STAI-S8 

* denotes significance level of .O5 
** denotes significance level of .O 1 
2-tailed tests 
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Table L2 

Pearson's Correlation coefficients between scores on Discan im~ulsivitv scales and Basic 
Personality Inventorv-Im~ulse Exmession scales for two subiect orou~s combined (n=41). 

BPI- 
ImEl 
BPI- 
ImE2 
BPI- 
ImE3 
BPI- 
ImE4 
BPI- 
ImE5 
BPI- 
IrnE6 
BPI- 
ImE7 
BPI- 
ImE8 

Discan Discan Discari Discan Discan Discan Discan Discan 
Impulse1 Impulse2 Impulse3 Impulse4 impulse5 Impulse6 Impulse7 Impulse8 

* denotes significance level of -05 
** denotes significance level of .O1 
2-tailed tests 
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Table L3 

Pearson's Correlation coefficients between scores on Discan anxiety scales and Basic 
Personalin) Inventow-Impulse Expression scales for two subiect moups combined ( n d l ) .  

BPI- 
ImEl 
BPI- 
ImE2 
BPI- 
ImE3 
BPI- 
ImE4 
BPI- 
ImES 
BPI- 
ImE6 
BPI- 
I d 7  
BPI- 
I d 8  

Discan Discan Discan Discan Discan Discan Discan Discan 
Gnnietyl Anxiety2 Anxiety3 AnxieW AnxietyS Gnxiety6 Anxiety7 Anxiety8 

* denotes significance level of .O5 
** denotes significance level of .O1 
2-tailed tests 
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Table L4 

Pearson's Correlation coefficients between scores on Discan im~ulsivitv scales and State- 
Trait Anxietv Inventory-State scales for two subject m o u ~ s  combined h=4 11. 

Discan Discan Discan Discan Discan Discan Discan Discan 
Impulse1 Impulse2 impulse3 hpuIse4 lmpulsej Impulse6 Impulse7 Impulse8 

* denotes significance level of -05 
** denotes significance level of .O1 
2-taiied tests 



Discan Validity 183 

Table L5 

Pearson's Correlation coefficients between scores on Discan anxietv scales and Discan 
Im~ulsivitv scales for two subiect grou- combined h=4 1 ). 

Discm Discan Discan Discan Discan Discan Discan Discan 
Anxietyl Anxiecy2 Anxiety3 Anniety4 AnxietyS Anxiety6 Aruiety7 Anxiety8 

Discan 
Impulse 1 
Discan 
impulse2 
Discan 
Impulse3 
Discan 
Impulse4 
Discan 
Impulse5 
Discan 
Impulse6 
Discan 
Impulse7 
Discan 
Impulse8 

* denotes significance level of .OS 
** denotes significance level of .O1 
2-tailed tests 
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Table L6 

Pearson's Correlation coefficients between scores on Basic Personalitv Inventorv-Imuulse 
Ex~ression scales and State-Trait Anxietv Inventory-State scales for two subject p b p s  
combined h=4 1). 

STAI-SI 

* denotes significance level of -05 
** denotes significance level of .O 1 
2-tailed tests 

BPI- BPI- BPI- BPI- BPI- BPI- BPI- BPI- 
ImE 1 ImE2 ImE3 ImE4 ImES ImE6 ImE7 ImE8 
2846 -2794 3606- -2620 -4083** 3544* .33 18* .3237* 

STAt-S4 

STAI-SS 

-0138 .1613 -1329 -1654 .3148* -2237 -2147 .255 1 

- 1  1 76 .2494 -1400 -2613 .4743** .4584** -23 8 1 -1960 
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Appendix M 

CorreIation Coefficient Matrices for the Student gr ou^ 

Table M 1 

Pearson's CorreIation coefficients between scores on Discan anxiety scales and State-Trait 
Anxietv Inventow-State scales for the student subiect P ~ O U D  h=35). 

Discan Discan Discan Discan Discan Discan Discan Discan 
- Anxietyl Anxiety2 Anxiety3 ANùety4 AnxietyS Anxiety6 Anxiety7 Anxiety8 

STAI-S 1 

STAIS2 

STAI-S3 

STAI-S4 

STAI-SS 

STAI-S6 

ST-7 

STAI-S8 

* denotes significance level of -05 
** denotes significance level of .O1 
2-tailed tests 
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Table M2 

Pearson's Correlation coefficients between scores on Discan im~ulsivitv scales and Basic 
Personality Inventory-Impulse Ex~ression scales for the student subiect e r o u ~  (n=35). 

ImE1 
BPI- 
imE2 
BPI- 
LmW 
BPI- 
ImE4 
BPI- 
ImES 
BPI- 
ImE6 
BPI- 
ImE7 
BPI- 
ImE8 

BPI- 

* denotes significance level of .O5 
** denotes significance level of .O1 
2-tailed tests 

Discan Discan Discan Discan Discan Discan Discan Discan 
Impulse 1 Impulse2 Impulse3 Impulse4 Impulse5 Impulse6 Impulse7 Impulse8 
-6842.4 -420 1 * 
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Table M3 

Pearson's Correlation coefficients between scores on Discan anxietv scales and Basic 
Personality Inven tory-Impulse Ex~ression scales for the student su-ct gmup (n=351. 

Bpi- 
ImE1 
BPI- 
ImE2 
BPI- 
ImE3 
BPI- 
I d 4  
BPI- 
ImE5 
BPI- 
ImE6 
BPI- 
IrnE7 
BPI- 
ImE8 

Discan Discan Discan Discan Discan Discan Discan Discan 
Anxiecyl Anxiety2 Anxiety3 Anxiety4 AnxietyS Anxiet.6 ANUety7 Anxiety8 

* denotes signiftcance level of .OS 
** denotes signifïcance level of .O 1 
2-tailed tests 
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Table M4 

Pearson's Comlat ion coefficients between scores on Discan impulsivitv scat es and S t ate- 
Trait Anxiety Inventorv-State scdes for the student subject goup (n=35). 

STAI-S 1 

* denotes significance level of .O5 
** denotes significance level of -01 
2-tailed tests 

Discan Discan Discan Discan D Discan Discan Discan 
Impulse1 tmpulst2 Impulse3 Impulse4 ImplsPc Impulse6 Impulse7 Impulse8 
33398 .O 157 -367 1 * 

STN-S4 

STAI-SS 

STAI-S6 

STAI-S7 

STAI-S8 

.1266 -0996 ,1303 

-1176 -1034 ,2151 

-1478 .36808 .O948 

- 1332 -2000 -.O807 

-32 17 -1213 -0932 
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Table M5 

Pearson's Correlation coefficients between scores on Discan anxiety scales and Discan 
im~ulsivity xales for the student subiect m u p  (n=35). 

Discan 
Impulse1 
Discan 
Impulse2 
Discan 
Impulse3 
Discan 
Impulse4 
Discan 
Impulse5 
Discan 
Impulse6 
Discan 
Impulse7 
Discan 
Impulse8 

Discan Discan Discan Discan Discan Discan Discan Discan 
Anxietyl ANoety2 Anxiety3 Anxiety4 AnsietyS Anxiety6 Anxiety7 Anxiety8 

* denotes simcance level of -05 
** denotes significance level of .O1 
2-tailed tests 
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Table Md 

Pearson's Correlation coefficients between scores on Basic Personatitv Inventorv-Im~uke 
Ex~ression scales and S tate-Trait Anxiety Inventorv-State scales for the student subïect 
prou0 (n=35). 

* denotes significance level of -05 
** denotes significance level of .O 1 
2-tailed tests 

STALSI 

BPI- BPI- BPI- BPI- BPI- BPI- BPI- BPI- 
unEl ImE2 ImW h E 4  IrnE5 hnE6 ImE7 ImE8 
Jû75 3016 -3 146 -2103 ,3245 .3082 -2693 -2472 
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Appendix N 

Correlation Coefficient Matrices for the Clinical Group 

Table N 1 

Pearson's Correlation coefficients between scores on Discan anxiety scales and State-Trait 

Discan Discan Discan Discan Discan Discan Discan Discan 
Anxietyl Anxiety2 Anxiety3 AnxietyQ AnüetyS Anxiety6 Anxiety? Anxiery8 

STAI-S2 

STAI-S3 

STAIS4 

STAI-SS 

STAX-S6 

STAX-S7 

STAI-S8 

* denotes significance level of .O5 
** denotes significance Ievel of .O l 
2-taiied tests 



Discan Validity 152 

Table N2 

Pearson's Correlation coefficients between scores on Discan im~ulsivity scales and Basic 
Personditv Inventorv-Imvulse Exbression scaies for the clinical subiect erou~  (n=61. 

Discan Discan Discan Discan Discan Discan Discan Dkcan 
Impulse1 Impulse2 Impulse3 impulse4 Impulse5 Impulse6 Impulse7 Impulse8 

BPI- 
ImEl 
BPI- 
ImE2 
BPI- 
rmE3 
BPI- 
ImE4 
BPI- 
ImES 
BPI- 
-6 
BPI- 
ImE7 
BPI- 
ImE8 

* denotes signiflcance level of .O5 
** denotes significance level of .O1 
2-tailed tests 
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Table N3 

Pearson's Correlation coefficients between scores on Discan anxietv scales and Basic 
Personality Inventory-Im~ulse Expression scales for the clinical subïect mour, In=6). 

1 Discan Discan Discan Discan Discan Discan Discm Discan 

M l  
BPI- 
ImE2 
BPI- 
I d  
BPI- 
ImE4 
BPI- 
ImE5 
BPI- 
TmE6 
BPI- 
M 7  
BPI- - 
ImE8 

BPI- 

* denotes significance level of .O5 
** denotes significance level of .O1 
2-tailed tests 

Anxietyl Anxiet.2 Anxiety3 Anxiety4 AnxietyS Anxietyd Anxiety7 Anxiety8 
.O765 -8560 -75 13 -.6551 .9086* -8461' -.5535 -6652 
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Table N4 

Pearson's Correlation coefficients between scores on Discan im~ulsivitv scates and State- 
Trait Anxiety Inventorv-State scales for the clinical subiect  mou^ (nt6). 

STAI-SI 

* denotes significance level of -05 
** denotes significance level of -01 
2-tailed tests 

' Discan Discan Discan Discan Discan Discan Discan Discm 
Impulse1 Impulse2 Impulse3 Impulse4 Impulse5 Impulse6 Impulse7 Impulse8 
.773Q 3944 -2793 

STAI-SS 

STAI-S6 

STAI-S7 

STAI-S8 

-4284 .8865* 5948 

-5659 -7652 -7345 

-.3430 -23 17 -0495 

.843 1 * .8637* -7857 
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Table NS 

Pearson's Correlation coefficients behrveen scores on Discan anxiety scales and Discan 
impulsivity scales for the clinical subiect  mou^ (n=6)- 

1 Discan Discan Discan Discan Discan Discan Discan Discan 

fmpulse 1 
Discan 
Impulse2 
Discan 
Impulse3 
Discan 
Impu Ise4 
Discan 
Impulse5 
Discan 
Impulse6 
Discan 
Impuise7 
Discan 
Impulse8 

Discan 

* denotes significance level of -05 
** denotes significance level of -01 
2-tailed tests 

Anxietyl Anxiety2 Anxiety3 Anxiety4 AnxietyS Anxiety6 hUety7 Anxiety8 
.û7808 -3258 -8774 -3 156 
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Table N6 

Pearson's Correlation coefficients between scores on Basic Personality Inventorv-Cmoulse 
Exmession scales and State-Trait Anxiehr Inventory-State scales for the clinical subiect 
poup (n=6). 

( BPI- BPI- BPI- BPI- BPI- BPI- BPI- BPI- 

* denotes significance Ievel of .O5 
** denotes significance levei of .O1 
2-tailed tests 
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Appendix P 

Correlation Coeficien t Matrices for Individual Su bjects 

Table PI 

Subject #1 correlation matrix. 

sale: 1 Discan Discan STAI-S BPI- 

Discan 

Table P2 

Anxiety Impulse ImE 
1 .O000 - - - 

Anxiety 
Discan 
Imp, 
STAI-S 

Subject #2 correlation matrix. 

-7472' 1.0000 - - 
5366 -6138 1.0000 - 

Note- For al1 Tables in Appendix P. n=8 unkss othenvise spcified Double asterisks (**) 

scale: 

Discan 
Anxiety 
Discan 
I ~ P -  
STAI-S 

are used to denote .O1 significance and a single astensk (*) is used to denote .O5 Ievel of 

signif~cance. 

Discan Discan STN-S BPI- 
Anxiety Impulse ImE 
1.0000 - - - 
-1  183 1.0000 - - 
91M8* .2985 1.0000 - 
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Table P3 

Subiect #3 conelation matrix. 

scale: 

Discan 
ANUety 
Discan 
Imp. 
STAI-S 

BPI- 
ImE 

Discan Discan STAI-S BPI- 
Anxiety Impulse unE 
1 .m - - - 

Table P4 

Subiect #4 correlation matrix. 

Anxiety 
Discan 
Imp. 
STAI-S 

scale: 

Discan 

Table PS 

Discan Discan STAI-S BPI- 
Anxiety lmpulse ImE 
1.0000 - - - 

Subiect #5 correlation matrix. 

Table P6 

scale: 

Discan 
Anxiety 
Discan 
h p -  
STAI-S 

Discan Discan STAI-S BPI- 
Anxiety Impulse II& 
1 .O000 - - - 
S516 1.0000 - - 
.4187 3967 1.0000 - 
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Subject # 6 correlation matrix (n=5). 

scale: 1 Discan Discan STAI-S BPI- 

Discan 

Table P7 

Anxiety impulse ImE 
1.0000 - - - 

Anxiety 
D i s a  
Imp. 
STAI-S 

Subject # 7 correlation matrix. 

-.1502 1.0000 - - 
.7955 -37 12 1.oooO - 

Table P8 

scale: 

Discan 
Anxiety 
Discan 
I ~ P -  
STAI-S 

Subject # 8 correlation matrix. 

Discan Discan STAi-S BPI- 
Anxiety Impulse ImE 
1.0000 - - - 
-0000 1 - 0  - - 
-8154** --O656 1 -0000 - 

-2804 .7059+ -5868 1.0000 
ImE 
Table P9 

scaie: 

Discan 
Anxicty 
Discan 
I ~ P -  
STAI-S 

Discan Discan STAI-S BPI- 
Anxicty Impulse ImE 
1.0000 - - - 
581 1 1.0000 - - 
.86(n8* .7266' 1.0000 - 
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Subiect # 9 correlation matrix (n=5). 

scale: 

Discan 

BPI- 1 .8092* .6566 5449 1.0000 
rmE 

Discan Discan STAI-S BPI- 
Anniety Impulse ImE 
1.0000 - - - 

AnrUety 
Discan 
h p -  
STAI-S 

Table P 10 

-9702- 1.0000 - - 
5305 5028 1.ooOo - 

Subiect # 10 correlation matrix. 

Table P 1 1 

scaie: 

Discan 
Anxiety 
Discan 
I ~ P -  
STAI-S 

Subject # 1 i correlation matrix. 

Discan Discan STAI-S BPI- 
Anxiety ImpuIse ImE 
1.0000 - - - 
-.O903 1.0000 - - 
-72768 -1 t30 1.0000 - 

Discan Discan STAI-S BPI- 

ANticty 
--C 

STAI-S ml** -09 14 1.0000 - 
IniP I 

-.1352 .8799** -1125 1.0000 
ImE I 
Table P12 
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Subiect # 12 correlation matrix- 

scalt: 

Discan 
Anxiety 
Discan 
Imp. 
STAI-S 

BPI- 
ImE 

Discan Discan STAI-S BPI- 
Anxiety Imputse IrnE 
1.0ooo - - - 

Table P 13 

Subiect # 13 correlation matrix. 

scale: 1 Discan Discan STAI-S BPI- 

Anxiety 
Discan 
I ~ P -  
STAI-S 

Discan 

Table P 14 

Anxiety Impulse ImE 
1.0000 - - - 

Subiect # 14 correlation matrix. 

scale: 1 Discan Discan STAI-S BPI- 

Anxiety 
Discan 
I ~ P -  
STAIIS 

Discan 

BPI- 1 -.6869* 5674 -.6375* 1.0000 
ImE 
Table P 15 

Anxiety bpulse  ImE 
1.0000 - - - 
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Subiect # 15 correlation matrix. 

Table P 16 

%de: 

Discan 
Anxiety 
Discan 
h p -  
STAI-S 

Subiect #16 correlation matrix. 

Discan Discan STM-S BPI- 
Anxiety Impulse unE 
1.0000 - - - 
-2843 1.0000 - - 
3832 5890 1.OOOO - 

Table P 17 

scale: 

Discan 
Anxiety 
Discan 
Imp. 
STAI-S 

Subiect #17 correlation matrix. 

Discan Discan STAI-S BPI- 
Anxiety Impulse ImE 
1.0000 - - - 
-2622 1,0000 - - 
-69348 -.1798 1.0000 - 

scale: 

Discan 

-4849 3536 -2620 1.0000 
ImE 
Table P l8  

Discan Discan STAI-S BPI- 
Anxiety Impulse ImE 
1.0000 - - - 

Anxiety 
Discan 
Imp. 
STAI-S 

-.4652 1.0000 - - 
ml** -.7343* 1.0000 - 
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Subiect #18 correlation rnatrix. 

scale: 1 Discan Discan STAL-S BPL- 

Discan 

Table P 19 

Anxiety Impulse ImE 
1.0000 - - - 

ANUety 
Discan 
Imp- 
STAI-S 

Subiect #19 correlation matrix. 

-1716 1.0000 - - 
.6874* -.2038 1.0000 - 

Table P20 

scale: 

Discan 
Anxiety 
Discan 
I ~ P -  
STAI-S 

Subiect #20 correlation matrix (n=5). 

Discan Discan STAI-S BPI- 
Anxiety Impulse ImE 
1.0000 - - - 
.6620* 1Mlûû - - 
.9113** 5882 L-oOoo - 

scale: 

Discan 

Discan Discan STAI-S BPI- 
Anxiety Impulse ImE 
1.0000 - - - 

Anxiety 
Discan 
I ~ P -  
STAI-S 

-7272 1.0000 - - 
-6138 3759 1-Oooo - 
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Subject #2 1 correlation matrix. 

Discan 
ANUety 
Discan 
h p -  
STAI-S 

Discan Discan STAI-S BPI- 
Anxiety Impulse IrnE 
1.0000 - - - 

Table P22 

Subiect #22 correlation matrix. 

scale: 1 Discan Discan STAI-S BPI- 

M e t .  
Discan 
I ~ P -  
STAI-S 

Discan 

BPI- 1 -2117 3582 -5914 1.0000 
IrnE 

Anxiety Impulse ImE 
1.0000 - - - 

Table PZ3 

Subiect #23 correlation matrix. 

scale: 

Discan 
Anxiety 
Discan 
rmQ- 
STAI-S 

Discan Discan STAi-S BPI- 
Anxiety Impulse ImE 
l.m - - - 

-.1965 .OS00 -.2119 1.ooOo 
ImE 1 
Table P24 
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Subiect #24 correlation rnatrix. 

scale: ( Discan Discan STAI-S BPI- 

Discan 

Table P25 

Anxiety hpulse  ImE 
1.0000 - - - 

ANtiety 
Discan 
Imp. 
STAI-S 

Subiect #25 correlation matrix. 

-.2474 1.0000 - - 
-14** -.2916 1.0000 - 

BPI- 1 -.7087* 3298 -.4258 1.0000 

scale: 

Discan 
Anxiety 
Discan 
Imp. 
STAI-S 

ImE I 

Table P26 

Discm Discan STAI-S BPI- 
Anxiety Impulse ImE 
1.0000 - - - 
-0595 1.0000 - - 
.6846* -3455 1.0000 - 

Su biect #26 correlatil on matrix. 

S659 9.3145 .6832* 1.0000 
ImE 1 
Table P27 

scale: 

Discan 
Anxiety 
Discan 
I ~ P  
STAI-S 

Discan Discan STAI-S BPI- 
Anxiety Impulse ImE 
1.000 - - - 
-.1867 1.0000 - - 
.9519** -.1787 1.0000 - 
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Subiect #27 correlation matrix. 

BPI- 1 -5413 9.0643 -4921 1.0000 
ImE 

scale: 

Discan 
Anxieiy 
Discan 
Irnp. 
STAI-S 

Table P28 

Discan Discan STALS BPI- 
Anxiety Impulse ImE 
1.0000 - - - 
3322 1.0000 - - 
-** -6792. 1.0000 - 

scale: 

Discan 

Table P29 

Discan Discan STAi-S BPI- 
Anxicty Impulse ImE 
1.0000 - - - 

Anxiety 
Discan 
I~P- 
STAI-S 

Sub-iect #29 correlation matrix. 

-.O570 1.0000 - - 
9=** --O925 1.oooO - 

Subjcct 1 Discan Discan STAI-S BPI- 
#% 
Discan 

BPI- 1 -.O426 .0000 -.1425 1.0000 
ImE 
Table P30 

ANuety Impulse ImE 
1 . 0  - - - 

Anxiety 
Discan 
Imp. 
STAI-S 

-1755 1.0000 - - 
-** -0470 1.0000 - 
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Subject #30 correlation matrix. 

Discan 
Anxiety 
Discan 
h P -  
STAI-S 

BPI- 
ImE 

Discan Discan STAI-S BPI- 
Anxiety Impulse ImE 
1.0000 - - - 

Table P3 1 

Subiect #3 1 comlation matrix. 

Discan 
Anxieîy 
Discan 
Imp. 
STAI-S 

Discan Discan STAI-S BPI- + h l s e  - I r  

Table P32 

Subiect #32 correlation rnatrix. 

Discan 
Anxieîy 
Discan 
I ~ P -  
STAI-S 

Discan Discan STAI-S BPI- 
Anxiety Impulse ImE 
1.0000 - - - 
-.Il54 1.0000 - - 

3149 -5783 1.0000 
ImE 1 -4838 
Table 33 
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Subiect #33 correlation matrix. 

scale: 1 Discan Discan STAI-S BPI- 

Discan 

Table P34 

Anxiety Impulse ImE 
1.0000 - - - 

Anxiety 
Discan 
I ~ P *  
STAI-S 

Subiect #34 correlation matrix (n=4). 

-1 124 1.0000 - - 
-8699.' -1817 1.OOOO - 

Table P35 

scale: 

Discan 
Anxiety 
Discan 
Imp. 
STAI-S 

Subiect #35 correlation matrix. 

Discan Discan STAI-S BPI- 
Anxiety Impulse ImE 
1.0000 - - - 
--6412 1.0000 - - 
S759 -.7720 1.ooOo - 

scale: 

Discan 

.8242** .7343* .8424** 1.0000 
ImE 1 
Table P36 

Discan Discan STAI-S BPI- 
M e t y  Impulse ImE 
1 .O000 - - - 

ANUcty 
Discan 
I ~ P -  
STAI-S 

6337' 1 .O000 - - 
.8668+f .8413** 1.0000 - 



Discan Validity 209 

Subiect #36 correlation matrix. 

scale: 1 Discan Discan STAI-S BPI- 

Discan 

Table P37 

Anxiety Impulse ImE 
1 Al000 - - - 

Anxiety 
Discan 
Imp. 
STAI-S 

Subiect - #37 correlation matrix. 

-.2404 1 -0000 - - 
,778lf -.O61 1 1.0000 - 

scale: 1 Discan Discan STAI-S BPI- 

Discan 

Table P38 

Anxiety Impulse ImE 
1.0000 - - - 

Anxicty 
Discan 
Imp. 
STAI-S 

Subiect #38 correlation rnatrix. 

-.4862 1.0000 - - 
M%** -25715 1.0000 - 

scaic: 

Discan 

-.3573 4552  -2537 1.oooO 
ImE 
Table P39 

Discan Discan STAI-S BPI- 
Anxiety Impulse ImE 
1.0000 - - - 

Anxieïy 
Discan 

STAI-S 

-. 1400 1 .O000 - - 
928t** -.2844 1.0000 - 
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Subiect #39 correlation matrix (n=5). 

scale: 

Discan 

Table P40 

Discan Discan =AI-S BPI- 
Anxiety Impulse ImE 
1.0000 - - - 

Anxiety 
Discan 
Ime- 
STAI-S 

Subiect #40 comlation matrix. 

-. 1220 1 .O000 - - 
4615 -1006 1.0000 - 

Table P41 

scale: 

Discan 
Anxiety 
Discan 
I~P-  
STAI-S 

Subiect #4 1 correlation matrix (n=2). 

Discan Discan STAI-S BPI- 
Anxiety Impulse ImE 
1.0000 - - - 
-7759* 1.0000 - - 
8113** -4420 1.0000 - 

scale: 1 Discan Discan STAI-S BPI- 

Discan 

BPI- I-l.MKl0 1.ûûûû -1.ûûûû 1AIûûû 
rmE 
Table P42 

Anxiety Impulse ImE 
1.0000 - - - 

Anxieîy 
Discan 
I~P. 
STAI-S 

- 1 . 0  1.0000 - - 
1.0000 -1.0000 t -0000 - 
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Subiect # 42 correlation matrix- 

Discan 
Anxiety 
Discan 
I ~ P -  
STAI-S 

BPI- 
IrnE 

scale: 

Table P43 

Discan Discan STAI-S BPI- 
Anxiety Impulse ImE 

Subiect - # 43 correlation matrix. 

scale: 

Discan 
Anxiety 
Discan 
k p -  
STAI-S 

BPI- 
ImE 

Discan Discan STAI-S BPI- 
Anxiety Impulse ImE 

Table P44 

Subiect # 44 correlation matrix. 

scalc: ( Discan Discan STAI-S BPI- 

Anxitty 
Discan 
I ~ P -  
STAI-S 

Discan 

,1636 1 -4881 1.0000 
ImE 
Table P4S 

Anxiety hpulse ImE 
1.0000 - - - 
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Subiect # 45 correlation matrix. 

Table P46 

scale: 

Discan 
Anxiety 
Discan 
Imp. 
STAI-S 

Subiect # 46 correlation matrix. 

Discan Discan STAI-S BPI- 
Anxicty Impulse tmE 
1.0000 - - - 
-4637 1.0000 - - 
.88ûla* -4246 1.0000 - 

Table P47 

scalc: 

Discan 
Anxiety 
Discan 
I ~ P *  
STAI-S 

Subiect # 47 correlation matrix. 

Discan Discan STAI-S BPI- 
ANUety Impulse ImE 
1.0000 - - - 
.3545 1.0000 - - 
5883 -.3047 1 .0000 - 

scalc: 1 Discan Discan STN-S BPI- 

Discan 
Anxiety Impulsc ImE 
1.0000 - - - 

Anxicty 
Discan 
I ~ P *  
STAI-S 

-2315 1.0000 - - 
.7471* -.2897 1.0000 - 
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Appendix Q 

Scattemlots 

Note. Scatterplots contained within this Appendix present data for (a) anxiety xales and 

@) impulsivity scales. In the legends. DISA represents Diran anxiety scores and STAI 

represents the State Trait Anxiety ïnventory - State scores. DIS1 represents Discan 

Impulsivity scores and BPI represents the BPI-ImE scores. The "S" followed by a 

numeric value represents the subject number whose data are presented. 
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Appendix R 

Permission to Use Co~Mieht Materials 
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pormission to npmduco the above number of copies of thb work for one yorr hem the date of purthrse for 
noncommenial use only. Noneommenial use means th81 you will not mcehre pryment for dittdbuting 
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