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PREFACE E 

When,, as a student, I was asked to validate a test, I did not foresee that the 
subjectt of validity would fascinate and rivet me for years. I thought, I just had 
too find out whether the test measured what it was supposed to measure. 
Indeed,, this was the first definition of validity. And like so many before me, I 
discoveredd things were not that simple. In Chapter 1 the difficulties 
encounteredd in validation research in the 20*  century and the subsequent 
changess in the definition of validity are sketched. 

Traditionally,, the validity question is raised a posteriori. A psychologist sets 
outt with a question or hypothesis concerning an attribute or quality of persons. 
Inn order to answer that question or test the hypothesis, this attribute has to be 
measured.. Therefore, a measurement instrument is designed, a psychological 
test.. This test is then administered to subjects and their responses are 
registeredd and analyzed. Finally, the results of the analysis are interpreted in 
termss of the attribute of interest. Then one starts to wonder whether the test 
scoree can be interpreted in terms of that attribute and whether the test score 
adequatelyy reflects the attribute. How trustworthy is the proposed test score 
interpretation?? This question refers to what is nowadays known as construct 
validity.. Construct validity can be defined as an evaluative judgement of the 
trustworthinesss of a test score interpretation. 

Constructt validation research is aimed at investigating the trustworthiness 
off  a test score interpretation, usually using empirical data. In empirical 
psychologicall  research three research strategies are used (Mellenbergh, 1980). 
Thee first strategy is to support the interpretation with empirical data. In 
general,, the supportive research strategy is a rather weak strategy, because one 
wil ll  always find some support and one does not have criteria to reject the 
hypothesiss (Mellenbergh, 1980). The second research strategy is to test the 
hypothesiss using empirical data. This strategy enables us to reject a hypothesis, 
butt rejecting a hypothesis without formulating an alternative is rather 
unrewarding.. This brings us to the third research strategy, in which alternative 
hypothesess are formulated. The empirical data are used to test the alternative 
hypothesess and to select one. Despite the fact that this research strategy 
overcomess the weakness of the supportive research strategy and is more 
rewardingg than the refutation strategy, it is hardly used. 
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Thee first supportive, research strategy is the most frequent occurring 
strategyy in construct validation research, like in other research areas. The oldest 
formm of empirical support for a test score interpretation is predictive success. 
Att first the evidence focussed at the predictive success of the measurement of 
onee single attribute, but in the fifties this univariate approach was replaced 
withh a multivariate approach (see Chapter 1). Validation researchers now seek 
supportt for a network of relationships between the measure of interest and 
measuress of other attributes and criterion-measures. Often, the first data set 
obtainedd for validation is explored and used to generate a model of those 
relationships.. Validation research seldom goes beyond this exploratory stage, 
althoughh it provides only initial support for the trustworthiness of a test score 
interpretation. . 

Whenn a relationship between the measure of the attribute and other 
attributess is found, the test score might still reflect only part of the attribute 
andd the test score might also reflect something more than the attribute of 
interestt alone. In other words, such initial support as results from the 
supportivee research strategy does not exclude the two global threats to validity 
(Messick,, 1995): construct under-representation and construct irrelevant 
variance.. Therefore, after initial support for a test score interpretation, more 
powerfull  research strategies should be used to exclude these two threats. 

Thee validation studies presented in Chapter 2 and 3 focus at construct 
representation.. In these studies, the third research strategy of testing 
alternativee hypotheses is employed. In both chapters, alternative models of the 
structuree imbedded in a measure of health locus of control are tested. In 
Chapterr 2 the alternative models are tested in a sample of respondents that 
differss from the sample used in the initial validation study. In Chapter 3 the 
alternativee models are tested using a different set of items. Therefore, these two 
studiess use a stronger research strategy for testing the structure and support 
thee generalizability of the construct representation across samples of 
respondentss and items. 

Thee validation studies presented in Chapters 4 and 5 deal with the second 
globall  threat to construct validity: irrelevant variance. More specifically, these 
studiess focus at potential irrelevant variance caused by the measurement 
method.. In Chapter 4 the response scale of the Photo Anxiety Questionnaire is 
thee subject of validation. An experiment was conducted to test whether or not 
subjectss can discriminate accurately between the photographs used as a 
responsee scale. In Chapter 5 the validation research is aimed at refuting that 
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thee responses are influenced by the presentation order of items and the 
presentationn order of photographs forming the response scale. 

Sequentiallyy addressing possible treats to construct validity using more 
powerfull  research strategies, renders a test score interpretation more 
trustworthy.. But how do we know when to stop? Often, validation stops too 
early,, as research tends to stop after the first initial support. In contrast, we can 
continuee testing against alternative hypotheses into absurdity, because one can 
formulate,, a posteriori, infinitive alternative ways in which the test score might 
havee been influenced. Each step and each point in the process from theoretical 
hypothesiss to test score interpretation might influence the test score and 
invalidatee the resulting interpretation. The various points in this process are, 
retrospectively,, scrutinized for potential threats. 

AA disadvantage of this a posteriori approach is that we tend to formulate 
thee most obvious or noticeable alternatives, rather than the most plausible 
alternatives.. We are inclined the pay close attention to the final phase of the 
process,, the analyses, and the sample. The first phase, from hypothesis 
concerningg the attribute to the measurement of the attribute, tends to escape 
ourr attention. The rationales underlying the test score interpretation are 
seldomm questioned. What is more, the links between the various steps in the 
processs from hypothesis to interpretation are not addressed. 

Inn Chapter 6 a framework for construct validation research is presented, the 
Deductivee Design. The Deductive Design aims at increasing the 
trustworthinesss of a test score interpretation by increasing the cohesion and 
consistencyy between the two lines of scientific evidence, rationales and 
empiricall  evidence. The central issues of construct validity, construct 
representationn and irrelevant variance, are simultaneously addressed from the 
outsett of test development. In Chapter 7 the Deductive Design is applied to the 
developmentt and validation of a self-efficacy scale. 

Al ll  the studies presented in this thesis are aimed at increasing the 
trustworthinesss of a test score interpretation by addressing the two global 
threatss with more powerful research strategies. In the four chapters, following 
thee historical overview in Chapter 1, this aimm is tackled a posteriori. In the last 
twoo chapters this problem is approached a priori, from the outset of test 
development.. All chapters have been written as separate papers. Hence, some 
overlapp between the successive chapters can occur. 
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CHAPTERR 1. 

THEE CONCEPT OF TEST-VALIDITY : 

AA SHORT HISTORICAL OVERVIEW 

Abstract.Abstract. - Late in the 19*  century quantitative measurement of mental phenomena 
started.. Early in the 20th century the question of test-validity was raised. That first 
periodd (1925-1945) of the validity discussion was characterized by considerable 
consensus.. Validity referred to the quality of a test, which could be established 
empiricallyy and expressed in a single coefficient. After 1945 the consensus, regarding 
thee procedure of establishing validity, started to disappear. Different kinds of 
validationn procedures were distinguished depending on the particular aim of testing. 
Inn the early sixties the validity discussion died down, because once again consensus 
wass achieved. Three different aims of testing and three kinds of validity were 
distinguished.. In the next twenty years the pragmatic approach to validity was 
abandonedd and a more philosophic approach emerged. The reasoning based upon 
test-scoress became the subject of validity inquiry, rather than the quality of a test. As a 
consequencee of the more philosophic approach, testing theory and testing practice 
becamee detached. After 1980 the validity discussion revived. The increased test use 
hadd resulted in a public debate concerning the fairness and consequences of test use. 
Furthermore,, the relation between validation theory and validation practice was tense 
andd discrepant. As a consequence the validity issue was expanded: test value, the 
consequencess of test use, and test development were incorporated into the definition. 
Althoughh in theory, validity now refers to everything that comes into play with 
testing,, no significant cohesion between validation theory and validation practice has 
emerged. . 

INTRODUCTION N 

Ass far back as written history takes us, we can find examples of people 

beingg put through tests of mental capacity. The use of written tests takes us 

backk to a very distant past in China, but Galton (1822-1911) is given credit for 

thee parentage of quantitative measurement. In the 19th century the scientific 

developmentt and use of so called mental tests started, but it was not until 1914 

that,, for the first time, the issue of the validity of these tests (Freeman, 1914) 

wass a main topic in an article (PsychUT). Prior to 1914, validity was 

predominantlyy associated with psychophysiological laws and methods (such as 

reactionn time) for measuring mental phenomena. In those early years of 
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TheThe concept of test-validity 

psychologicall  testing the concept of validity was assumed to be dear and seen 

ass a test property that could be established. But quite soon problems were 

encountered,, and the concept of validity and validation themselves became 

subjectt of scientific inquiry. 

1925-1945:: YEARS OF CONSENSUS 

Inn 1927 Kelly concluded that validity is one of the most difficult problems 

facingg a test deviser. 

"Thee establishment of the fact that a given test is valid for a specifically 

namedd purpose is at present one of the most, if not in fact the most, difficult 

off  the problems confronting the test deviser."(p. 30-31) 

Hee defined the problem of validity as the problem whether a test really 

measuress what it purports to measure (p.14), which remained the definition of 

validityy until the early fifties (e.g. Adkins, 1947, p. 160; Garrett, 1937, p. 324; 

Hunt,, 1937, p. 20; Turney, 1934). Until 1920 the establishment of validity rested 

predominantlyy upon expert opinion. But Kelley viewed expert opinion ("those 

competentt to judge") only as an initial form of validity evidence. He stated (p. 

30): : 

"Thee correlation between a test proposed as one having prognostic value 

(andd what test is not so proposed?) and later demonstrated degrees of 

successs or failure is the final measure of whether the test is actually valid for 

thee purpose claimed." 

Untill  mid forties the correlation of the test with what is later called a 

criterion11 remained the measure of validity or even becomes equated with 

validityy itself. Bingham, for example, defined in 1937 validity in operational 

terms,, in accordance with the behavioralistic view of science, current in that 

time: : 

"Validityy is the closeness of agreement between the scores and some other 

objectivee measure of that which the test is used to measure." 

Butt finding such an objective measure (criterion) proved to be difficult and 

otherr measures or procedures of validation were allowed. For example Garrett 

(1937)) remarked that, if a reliable criterion was unavailable, the validity could 

bee determined by indirect methods. He mentioned two indirect validation 

11 A criterion is an objective measure in terms of which the value of the test is estimated or 
judged.""  (Garrett, 1937) 
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methods:: the correlation of the test with other tests, designed to measure the 

samee function (what he calls the representativeness of the test), and, second, 

thee judgement of experts as to the suitability of the material included. 

1945-1960:: VALIDIT Y AND TEST PURPOSE 

Thee period of consensus with respect to the definition of validity and 

proceduress to establish validity started to crumble in the second half of the 

forties.. The concept of validity became the focus of many articles and more 

emphasiss was placed upon the purpose of the test. For example, Adkins (1947, 

p.. 160) stated: 

"Thee test must be valid for the purpose for which it is to be used." 

Thiss emphasis was not very surprising given that the difficulties with 

findingg a reliable criterion were specifically prominent with certain types of 

testss (e.g. personality tests). Subsequently, the so-called indirect methods of 

validationn were the sole methods employed within certain domains of 

psychology. . 

Inn align with the different procedures employed for establishing validity, 

differentt kinds of validity were proposed. For example, face validity (Mosier, 

1947),, factorial and practical validity (Guilford, 1946), and logical and empirical 

validityy (Cronbach, 1949). These distinctions explicated the idea that a test 

mightt be of worth (valid) even when the test proved to be a poor predictor, if 

thatt test was not intended as a predictor of performance. 

Duee to the many distinctions made, the American Psychological 

Associationn perceived it necessary to clarify the validity issue, and appointed a 

committee.. In 1954 the work of this committee was published. In that 

publication,, validity was defined as the degree to which the test was capable of 

achievingg certain aims. Four different aims of testing were differentiated and 

fourr types of validity were distinguished: construct validity, content validity, 

predictivee validity and concurrent validity (see Table 1.1). 

Neww in this list is the concept of construct validity. Cronbach and Meehl 

(1955)) stated that construct validity had to be investigated whenever no 

criterionn or universe of content was accepted as entirely adequate to define the 

qualityy to be measured (p. 282). Construct validity was introduced specifically 

forr tests designed to measure constructs2 that could not be operationally 

22 A construct is some postulated attribute of people, assumed to be reflected in test 
performancee (Cronbach, p. 283) 
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TheThe concept of test-validity 

TABLEE 1.1 KINDS OF VALIDIT Y PROPOSED IN 1954 

Kin dd of validit y Aim of measurement 
Contentt  validity Determine how an individual would perform at present 

inn a given universe of situations of which 
thee test situation constitutes a sample 

Predictivee validity Predict an individual' s futur e performance 
Concurrentt  validity Estimate an individual' s present status on 

somee variable external to the test 
Constructt  validity Infer  the degree to which the individual possesses 

somee trait or  quality 

defined,, but instead could and should be defined implicitly by a network of 
associations,, the nomological network. 

Thee first three kinds of validity were associated with the already known 
validationn procedures. Content validation usually involved expert opinions, 
andd concurrent and predictive validity referred to the correlation with a 
(simultaneouslyy or later assessed) criterion. Construct validation on the other 
handd required formulating predictions on the basis of the nomological network 
andd gathering empirical data to confirm these predictions. Thus, the test and 
thee underlying theory were simultaneously validated. Because many 
predictionss could be formulated on the basis of the underlying theory, 
constructt validity could not be expressed in one single coefficient. 

Campbelll  and Fiske (1959) reacted to that simultaneous validation of test 
andd theory. They remarked that, before one could turn to testing the 
relationshipss between traits (construct validation), one needed some 
confidencee in the measurement of the trait. Validation by the multitrait-
multimethodd matrix would yield such a confidence in the measurement. This 
proceduree is aimed at showing that the trait can be differentiated from another 
traitt measured using the same method, and at showing that the trait can be 
observedd using different methods. 

1960-1980:: TRIPARTITE SCHEME OF VALIDITY 

Inn the following twenty years the discussion about validity and validation 
becamee rather quiet and it seemed a period of consolidating and refining the 
ideass proposed in the fifties. In 1955, Cronbach and Meehl pointed out that 
predictivee validity and concurrent validity might be considered together as 
criterion-orientedd validation procedures. The American Psychological 
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TABLEE 1.2 DEFINITIONS OF VALIDIT Y THROUGHOUT THE 20^CENTURY 

19277 Kelley Whether a test really measures what it purports to measure 

19377 Bingham The closeness of agreement between the scores and 

somee other objective measure of that which the test is used to measure 

19544 APA The degree to which the test is capable of achieving certain aims 

19744 APA The appropriateness of inferences from test scores 
orr other forms of assessment 

19855 APA The appropriateness, meaningfulness, and usefulness of 

thee specific inferences made from test scores 

19899 Messick An integrated evaluative judgement of the degree to which 
empiricall  evidence and theoretical rationales support 
thee adequacy and appropriateness of inferences and actions 
basedbased on test scores or other modes of assessment 

Associationn (1966) followed this viewpoint and, up until today, validity is 
discussedd using the resulting tripartite scheme of validity (content validity, 
constructt validity and criterion-related validity). 

Duringg the sixties and the seventies the definition of validity slowly shifts. 
Cronbachh and Meehl already noted in 1955 that one does not validate a test, 
butt only a principle for making inferences (p.297). It took the American 
Psychologicall  Association two decades to follow this point of view. In 1974 
validityy is defined in the Standards as: 

"Thee appropriateness of inferences from test scores or other forms of 
assessment" " 

Thiss changed definition marked a move from the aims of testing towards 
philosophy.. The soundness, worth or efficacy of a test was no longer the main 
issuee of validity, the emphasis lay on the reasoning based upon test-scores. 
Accordingg to the Standards and theorists, not only validity itself, but also the 
validationn procedures should become detached from the specific test aims. The 
idea,, that a thorough study of a test should involve information on all three 
kindss of validity, became emphasized with increased strength over the years. 

1980-1990:: EXPANSION OF THE CONCEPT OF VALIDIT Y 

Inn the eighties a renewed interest was taken in validity. In the United States 
psychologicall  tests were widely used for selection, of army personnel, of 
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TheThe concept of test-validity 

FIGUREE 1.1 NUMBER OF PUBLICATIONS IN THE FIELD OF PSYCHOLOGY IN THE 20 CENTURY AND NUMBER OF 
PUBLICATIONN DEALING WITH VALIDIT Y AS REPORTED IN PSYCHLIT 

Numberr  of publications 

20000 -r 

18000 -

16000 -

14000 -

12000 -

10000 -

8000 -

600--

4000 -

200--

0---

19000 1910 1920 1930 1940 1950 1960 1970 1980 1990 

Total*300 Validity 

students,, of job applicants, and of jurors, to mention a few selection situations. 

Thee widespread use of tests resulted in a public debate challenging the fairness 

andd appropriateness of test use and even resulted in lawsuits (see Cronbach, 

1988;; Langenfeld & Crocker, 1994; Sokal, 1987). As a consequence, validity-

theoristss started to advocate that test devisers were obliged to guard against 

potentiall  adverse consequences and should consider the social fairness of test-

scoress (e.g., Cronbach, 1988; Messick, 1980). In 1989, Messick even includes 

thosee consequences into his definition of validity (see Table 1.2). 

Inn fact, the entire field of psychology, and hence psychological testing as 

well,, had experienced a rapid growth. The use of psychological tests (especially 

achievementt tests), the number of articles dealing with test-validity (see Figure 

1.1),, and the number of different kinds of validity kept growing. Despite the 

effortt of the American Psychological Association in the early fifties to put a halt 

too the number of different kinds of validity, Van Berkel (1984) categorized in 

thee mid-eighties 77 different kinds of validity. 

Thiss rapid increase gave rise to a strong need for evaluating the present 

statuss of validity. In the second part of the eighties several elaborate reviews 
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weree published (Anastasi, 1986; Angoff, 1988; Messick, 1989, among others). 

Withinn these articles concerns regarding the testing practice were expressed. 

Theoristss feared that test constructors leaned backwards contently once they 

hadd covered the three aspects of validity (if at all). Therefore, these articles 

enunciatedd that the tripartite scheme of validity should be abandoned. 

Constructt validity had become the all embracing concept. Construct validation 

wass described as a never-ending process, beginning from the outset of test-

development. . 

"Whatt has come to be designated construct validity is actually a 

comprehensivee approach that includes the other recognized validation 

proceduress - and much more besides" (Anastasi, 1986). 

BRIDGINGG THE GAP WITH PRACTICE 

Duringg the past century the discussion about validity has moved away 

fromm methods of validation to theorizing about the concept of validity. Indeed, 

nowadayss some refer to the discussion, as the philosophy of validity (Moss, 

1992).. In fact, the validity movement has been one of denominational 

segregation;; nowadays we speak of test users, test constructors and validity 

theoristss or philosophers. The validity-discussion stayed alive, thanks to the 

tensionn between these three sections, which is well illustrated by Messick's 

(1988,, p. 34) remark: 

"Thee difficulty and disagreement alluded to earlier occurs not so much at the 

theoreticall  level of validity [...]. Rather, the disagreement is more forcefully, 

thoughh indirectly, revealed by the persistent disjunction between validity 

conceptionn and validation practice". 

Inn the eighties the tone of that discussion had become accusing and 

venomous.. For example, Messick (1988, p. 36) wrote: 

"AA pessimist might view the current state of testing practice as blatant 

hypocrisy" " 

Inn the early nineties this tone was abandoned and at the theoretical level an 

integrativee movement emerged (e.g., Anastasi, 1993; Ellis & Blustein, 1991a, 

1991b;; Messick, 1995). Both test-development and even test use are now 

consideredd part of validation. Furthermore, the relevance of recent advances in 

otherr research areas, i.e. psychometrics and cognitive psychology (see 

Hambletonn & Zaal, 1991), is stressed. In order to discuss all that comes into 
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playy with validation, new categorizations of aspects, issues and criteria of 
validityy and validation, are used (see for a review, Moss, 1992). 

Althoughh the tone of voice has become one of acknowledgement and 
recognition,, theory and practice are still far apart. In practice it is rather 
difficultt knowing to which theoretical notion one should comply, because these 
notionss keep shifting. Furthermore, it is difficult to know how to comply, given 
thee comprehensive view of validity. The distance between the testing theory 
andd practice is illustrated by the findings of Quails and Moss (1996). They 
examinedd the extent to which testing practices complied with professional 
guideliness regarding examination of relevant reliability and validity evidence. 
Theyy found that only 50% of the instrumentation was supported by evidence of 
onee type or the other. 

AA potential cause for the discrepancy between theory and practice is caught 
inn the word "comply". Test validation and test development should comply 
withh the theoretical notions of validity, but a truly cohesive and integrated 
approachh demands equal partnership. One theorist, who actually did built a 
bridgee between theory and practice, is Embretson (1994). She presented a 
framework,, the Cognitive Design System, for utilizing cognitive theory for the 
developmentt and validation of ability tests. A similar framework for the 
developmentt and validation of personality and attitude measures is still 
lacking. . 

Lookingg at the history of this scientific discussion about validity and 
validationn we find that the definition of validity has changed. The theoretical 
notionss of both the object of validation and the recommended way of 
validationn shifted. Furthermore, we see that those theoretical notions drift 
apartt from the practice of test validation and test development. Presently, we 
aree facing the challenge of bridging the gap between theory and practice and 
increasingg the cohesion between the various research areas important to 
validity. . 
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CHAPTERR 2. 

THEE MULTIDIMENSIONA L MODEL OF INTERNAL HEALTH LOCUS OF 

CONTROLL BELIEFS: EXPLORING GENDER- AND AGE-RELATED 

DIFFERENCES S 

AbstractAbstract - In a sample of elderly male patients Marshall (1991) found that internal 
healthh locus of control is multidimensional. In order to assess age- and gender-related 
differencess Marshall's study was replicated using young students (N = 257) of both 
genders.. Earlier inconsistent findings with internal health locus of control seem to 
somee extent attributable to the one-dimensional approach and to the high level of 
generality.. A clear distinction between different outcomes (management and 
preventionn of illness) proved valid and useful. Furthermore, the distinction between 
beliefss about the behavior-outcome relationship, the attribution for outcomes and the 
perceivedd capacity to achieve an outcome also proved to be valid. Although no gender 
differencess were found in dimensionality and association strength, several indications 
forr age-related differences were found, all concerning the illness prevention beliefs 
andd self-mastery beliefs. In order to understand the mechanism, through which at a 
youngg age health experiences shape internal locus of control beliefs and influence 
healthh behavior, more attention and research into the structure of illness prevention 
beliefss is required. 

INTRODUCTION N 

Too what extent do psychological variables determine health behavior and 

physicall  health? This question has incited many researchers and has given rise 

too extensive research during the past decades (i.e., Adler & Matthews, 1994; 

Rodinn & Salovey, 1989). The broad attention for psychological variables (e.g. 

beliefs),, that may contribute to health outcomes is due to the fact that these 

psychologicall  variables are more easily changed than other health detennining 

factors,, such as biological and demographic variables. A psychological variable 

embracedd as very promising for the prediction of health behavior and physical 

healthh is the concept of health locus of control, which stems from the Social 

Learningg Theory. In Social Learning Theory the potential for a behavior to 

occurr in a situation is a function of the expectancy that the behavior wil l lead to 

aa particular reinforcement in that situation and the perceived value of that 
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reinforcement.. Rotter (1966, 1975) introduced the concept locus of control to 
refinee the prediction of how reinforcements change generalized expectancies, 
andd thus change future behavior. An internal control belief is the belief that a 
reinforcementt is contingent upon a person's own behavior or characteristics. 
Ann external control belief is the belief that a reinforcement is the result of luck, 
chance,, fate or powerful others. In accordance with his theory, Rotter (1966) 
developedd the Internal-External Locus of Control Scale to measure these 
generalizedd expectancies. But, if one is interested in predicting specific 
behaviors,, better predictions will be obtained if one assesses the expectancies 
concerningg those specific behaviors rather than generalized expectancies. 
Therefore,, several health locus of control instruments have been developed 
(Lauu & Ware, 1981; Wallston, Wallston, Kaplan, & Maides, 1976; Wallston, 
Wallston,, & De Vellis, 1978), but the concept of health locus of control did not 
fulfil ll  all high expectations (Wallston & Wallston, 1984; Wallston, 1992). 
Marshalll  (1991) proposes that the somewhat negative empirical findings may-
havee been caused by the use of instruments lagging behind theoretical 
developments.. According to Marshall internal locus of control, like external 
locuss of control, might be multidimensional. 

Recognitionn that control over health is possible (i.e. internal locus of 
control)) is not a sufficient condition to render the appropriate behavior. In 
orderr to change or persevere in health behavior a belief in the capability to 
executee the necessary actions or to exert control is also necessary. Therefore 
Marshalll  proposes that self-mastery, which is defined as the perceived capacity 
too actually achieve desired outcomes, might constitute a separate dimension of 
internall  locus of control. The relevance of self-mastery, or similar concepts as 
perceivedd competence (Smith, Dobbins, & Wallston, 1991), mastery (Pearlin & 
Schooler,, 1978) and self-efficacy (Bandura, 1977, 1982) for the prediction of 
healthh behavior has received much endorsement (i.e., Wallston, 1992; Oleary, 
1992). . 

Thee distinction between self-mastery and other internal locus of control 
dimensionss is commonly accepted and stressed by various authors (i.e., 
Bandura,, 1992; Rotter, 1992; Wallston, 1992). But Marshall's second proposal is 
lesss commonly accepted. He suggests that the beliefs about illness management 
andd beliefs about illness prevention constitute separate dimensions. His 
suggestionn incorporates findings about the common sense representations of 
illnesss (Leventhal, Diefenbach, & Leventhal, 1992; Leventhal, Meyer, & Nerenz, 
1980)) and findings about the attributions regarding responsibility for illness 
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andd for health (Brickman et al., 1982). Marshall tested in a sample of largely 
olderr male patients, whether internal health locus of control is, indeed, 
multidimensional,, and, next, he assessed the association of the internal health 
locuss of control dimensions with physical health and age. 

Inn Marshall's results not only the proposed three dimensions, illness 
management,, illness prevention and self-mastery emerged, but also a fourth 
dimension:: self-blame, which reflects the attribution for negative health 
outcomes.. Only self-mastery proved to be associated with physical health and 
age.. Marshall administered the instrument to older help-seeking men only; 
thereforee he makes a reservation about the generalizability of his findings. He 
statess that future research is needed to explore gender- and age-related 
differencess in the independence and relative importance of these dimensions. 

AA replication in a younger sample is warranted to assess the 
generalizability,, but also for theoretical developments and for the development 
off  intervention a replication is needed. Pasupathi (1996, p. 39) points out that 
"Agee differences are not caused by age per se but by the actions of other 
mechanismss that covary with passing time. Identifying those mechanisms 
shouldd be one of the primary objectives in research on age and health 
outcomes.""  The formation and change of control beliefs are viewed as 
importantt mechanisms that cause age-related differences in health outcomes. 
Butt hardly any age-related differences in internal locus of control beliefs have 
beenn found. Marshall suggests that those failures to find an association 
betweenn internal locus of control and age might be due to the one-dimensional 
approachh to the internal locus of control construct. He hypothesizes that age is 
associatedd with lower levels of self-mastery beliefs, but not necessarily with the 
recognitionn that both prevention and management of illness are contingent on 
certainn actions. 

Therefore,, we investigated how these internal locus of control beliefs are 
structuredd and related to health at a younger age, and compared the found 
structuree and relationships with Marshall's findings. In a young sample we 
testedd the dimensionality of the internal locus of control scale by means of a 
confirmatoryy factor analysis. Second, we tested the association of self-mastery 
withh perceived health. 

Also,, we investigated possible gender differences in the dimensionality of 
internall  locus of control. Some authors suggest that for men and women 
differentt intervention programs are required. For example Mann (1996) claims 
thatt interventions to help people quit smoking will be most effective if tailored 
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specificallyy to either men or women, since the problems encountered when 
quittingg smoking are different for men and women. Mann points out that, the 
kindd of illnesses, the frequency of health problems, and the seriousness of the 
healthh problems is different for men and women. Also the relationships among 
riskk factors and illnesses are quite different for men and women. Because such 
healthh experiences are believed to influence health locus of control beliefs, 
genderr differences in the covariation between the internal locus of control 
beliefss might occur. Therefore, we also tested whether the multidimensional 
modell  was identical for female and male subjects 

METHOD D 

SubjectsSubjects and materials 

Thee Dutch version of the Internal Health Locus of Control Scale was 
administeredd to first year psychology students (91 men, 163 women and 3 
unspecified).. The mean age of the students was 21.96 (SD = 4.76). 

Thee Internal Health Locus of Control Scale was identical to the one used by 
Marshalll  (all items are shown in Appendix A). Marshall used seven items of 
thee Multidimensional Health Locus of Control Scale (Wallston, Wallston, & 
DeVellis,, 1978) and one item of the Lau-Ware Health Locus of Control 
Instrumentt (Lau & Ware, 1981). These eight items were selected because they 
couldd be classified a priori as reflecting one of the hypothesized dimensions. 
Marshalll  added six new items to tap internal health locus of control. The 14 
itemss were translated into Dutch. 

Thee scale consisted of four dimensions: Illness Management, Illness 
Prevention,, Self-Blame and Self-Mastery. Illness Management and Illness 
Preventionn reflect a mere awareness of a conditional relationship between 
potentiall  actions and health outcomes. Illness Management (assessed by 5 
items)) refers to the management of existing health problems and Illness 
Preventionn (2 items) to the prevention of health problems. Self-Mastery (4 
items),, on the other hand, reflects the perceived capacity to actually obtain a 
desiredd health outcome (i.e., managing existing health problems). And finally 
Self-Blamee (3 items) reflects the attribution of negative health outcomes to 
personall  culpability. The items were presented in a random order and had to 
bee answered on a 6-point scale ranging from strongly disagree (1) to strongly 
agreee (6). 
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Moreover,, we assessed perceived health1 by the same four, translated items 
(shownn in the Appendix A) as used in Marshall's study. Two items had to be 
answeredd on a 4-point scale ranging from poor (1) to excellent (4) and two 
itemss on a 4-point scale ranging from always (1) to never (4). 

Analyses Analyses 

First,, the means of the factor-scores, found in our young sample, were 
comparedd to the means as found by Marshall in an elderly sample. Second, the 
covariancee matrix was analyzed using LISREL 8W Qoreskog & Sörbom, 1993). 
AA confirmatory factor analysis was performed to test whether the same factor 
structuree of internal health locus of control, as reported by Marshall, held in a 
youngg sample. A confirmatory factor analysis allows to specify at forehand, 
whichwhich items measure (load on) which factor. The confirmatory factor model 
specifiedd was identical to the factor model Marshall specified. In Marshall's 
modell  each item loaded on only one factor and three measurementt errors were 
correlatedd within a factor. The four factors were allowed to correlate freely. To 
identifyy the model the first factor loading of each factor was fixed. The factor 
correlations,, found in our young sample, were compared with the correlations 
ass found by Marshall in an elderly sample. 

Third,, a structural model was fitted to test whether in our sample also only 
Self-Masteryy was associated with perceived health. Furthermore, the 
associationn between age and each of the four proposed factors within our 
samplee was assessed, as Marshall did. Partial correlations were calculated after 
controllingg for the contribution of the other dimensions and for the 
contributionn of perceived health. 

Finally,, a multi-group analysis was performed to test whether the same 
modell  fits the responses of both men and women. The advantage of using a 
multi-groupp analysis over the use of an exploratory factor analysis is the 
possibilityy to assess the significance of group differences. Moreover, one can 
testt simultaneously whether the factor loadings, the factor correlations, the 
errorr variance and mean structure are identical in both groups (Sörbom, 1974). 
Inn the first multi-group analysis we tested whether the model had the same 
structuree in both (sub-) samples. In the second multi-group analysis we tested 
whetherr the structural model was identical in both samples. 

11 Marshall referred to this construct as Physical Well-being. 
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TABLE2.11 DESCRIPTIVE STATISTIC S OF THE FOUR FACTORS AN D PERCEIVED HEALT H I N THE YOUNG AN D 

ELDERL YY SAMPLES 

Factor r 
Illnesss Management 

Illnesss Prevention 

Self-Blame e 

Self-Mastery y 

Perceivedd Health 

Sample e 
Young g 
Elderly y 
Young g 
Elderly y 
Young g 
Elderly y 
Young g 
Elderly y 
Young g 
Elderly y 

M M 
431 1 
4.23 3 
4.63 3 
4.33 3 
3.19 9 
3.12 2 
4.37 7 
2.91 1 
336 6 
2.50 0 

SD SD 
0.75 5 
1.12 2 
0.78 8 
1.40 0 
0.97 7 
1.37 7 
0.75 5 
1.27 7 
0.46 6 
0.71 1 

a a 
0.84 4 
0.72 2 
0.65 5 
0.65 5 
0.82 2 
0.75 5 
0.77 7 
0.77 7 
0.77 7 
0.85 5 

N N 
257 7 
181 1 
257 7 
181 1 
257 7 
181 1 
257 7 
181 1 
257 7 
181 1 

Note.Note. The data of the elderly sample are from "A multidimensional analysis of internal locus 
off  control beliefs: separating the wheat from the chaff?"  by G. N. Marshall, 1991, Journal of 
Personalityy and Social Psychology, 61, p. 486. Copyright 1991 by the American Psychological 
Association.. Inc. 

Thee fit of the models was evaluated using the Scaled chi-square statistic, the 
normedd and the nonnormed fit indices. A hypothesized model fits when the 
modell  can reproduce the covariance structure of the variables, in which case 
thee chi-square statistic will be non-significant. The normed fit index (NFI) 
representss the increment in fit resulting from the use of the hypothesized 
modell  rather than the null model, in which all variables are uncorrelated 
(Stevens,, 1996, p. 404). The non-normed fit (NNFJ) can be interpreted as the 
incrementt of fit  per degree of freedom obtained by using the hypothesized 
model.. For both the NFI and the NNFI values greater than .90 are considered 
indicativee of a good fit (Bentler, 1992). 

RESULTS S 

Thee reliability of both the internal locus of control factors and perceived 
healthh proved satisfactory. The Illness Prevention factor showed, as in 
Marshall'ss study, only moderate reliability (see Table 2.1) due to the fact that 
thee factor consists of only two items. We expected a higher Perceived Health 
andd a higher Self-Mastery than in Marshall's sample, because Marshall found 
Self-Masteryy to be correlated with age. Indeed, we found that Illness 
Managementt and Self-Blame were equally high, respectively, t (436) = 0.93, p = 
.355 and t (436) = 0.62, p = .53, whereas Self-Mastery and Perceived Health were 
significantlyy higher in our young sample, respectively, t (436) = 15.09, 
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TABLEE 2.2 LATENT FACTOR CORRELATIONS OF INTERNAL HEALTH LOCUS OF CONTROL FACTORS IN THE 
YOUNGG SAMPLE AND THE ELDERLY SAMPLE 

Illnesss Illness 
Managementt Prevention Self-Blame 

Illnesss Prevention 0.84 
(0.59) ) 

Self-Blamee 0.66 0.48 
(0.67)) (0.54) 

Self-Masteryy 0.89 0.91 056 
(045)) (0.59) (0.34) 

Note.Note. For all correlations p < .001 
Thee correlations of the elderly sample (between brackets) are from "A multidimensional 
analysiss of internal locus of control beliefs: separating the wheat from the chaff?" by G. N. 
Marshall,, 1991, Journal of Personality and Social Psychology, 61, p.486. Copyright 1991 by the 
Americann Psychological Association. Inc. 

pp < .001,and f (436) = 15.38, p < .001. But Illness Prevention was also slightly 

higher,, t (436) = 2.82, p < .005, than reported by Marshall (see Table 2.1). 

DimensionsDimensions of internal locus of control 

Resultss of the confirmatory factor analysis showed that the model as 

specifiedd by Marshall fitted our data, Scaled %2(68, N = 257) = 92.06, p = .03; NFI 

== 0.94; NNFI = 0.972. Removing the three correlated measurement errors yields 

aa significant decrease in model fit, Scaled ^Ji f f (3)=18.83, p < .001. Comparison 

off  the factor correlations with the correlations reported by Marshall showed 

thatt in our sample Self-Mastery had significant higher correlations with the 

otherr three factors (z = 9.59, p < .001; z = 8.69, p < .001; z = 2.85, p < .002, 

respectivelyy for the correlation with Illness Management, Illness Prevention 

andd Self-Blame). The correlation between Illness Management and Illness 

Preventionn was also significantly higher (z = 5.56, p < .001). Because in our 

samplee the correlations were very high (see Table 22), we also fitted three-

factorr models3. The three-factor model, in which the Self-Mastery and Illness 

Preventionn items load on one factor, fitted our data as well. Furthermore, the 

differencee with the four-factor model was not significant (see Table 2.3). 

Summarizing,, the same four-dimensional structure was found in a young 

22 In contrast to Marshall's findings, the data were not multivariate normal distributed; the data 
hadd significant multivariate skewness and multivariate kurtosis (respectively, z = 29.52, p <.001 
andd z = 12.67, p <.001). Therefore, the Scaled chi-square statistic (Satorra & Bentler, 1994) was 
used. . 
33 All two-factor models and the one-factor model did not fit and resulted in a significant 
decreasee of fit. 

18 18 



TheThe Multidimensional model qflHLOC 

TABL EE 2.3 CM-SQUARE DnrERENCiTECTOFTHEFouR-FAax»M c 

Model l 

00 Four-factor  model 
11 Three-factor  model 
22 Three-factor  model 
33 Three-factor  model 
44 Three-factor  model 
55 Three-factor  model 
66 Three-factor  model 

Chi-squaree difference test 
Modell  0 and 1 
Modell  0 and 2 
Modell  0 and 3 
Modell  0 and 4 
Modell  0 and 5 
Modell  0 and 6 

Factors s 
combined d 
--
F1,F2 2 
F1,F3 3 
F1,F4 4 
F2,F3 3 
F2,F4 4 
F3,F4 4 

Scaledd x1 

92.06 6 
110.91 1 
228.37 7 
113.19 9 
243.19 9 
94.44 4 

260.10 0 

18.85 5 
136.31 1 
21.13 3 

151.13 3 
2.38 8 

168.04 4 

df df 

68 8 
71 1 
71 1 
71 1 
71 1 
71 1 
71 1 

3 3 
3 3 
3 3 
3 3 
3 3 
3 3 

V V 

0.03 3 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.03 3 
0.00 0 

0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.50 0 
0.00 0 

NFI NFI 

0.94 4 
0.92 2 
0.85 5 
0.92 2 
0.85 5 
0.93 3 
0.84 4 

NNFI NNFI 

0.97 7 
0.95 5 
0.86 6 
0.95 5 
0.86 6 
0.97 7 
0.84 4 

Note.Note. Fl = Illness Management; F2 = Illness Prevention; F3 = Self-Mastery; F4 = Self-Blame 

sample// but the dimensions were less distinct. Especially, the distinction 
betweenn Self-Mastery beliefs and Illness Prevention beliefs was not clear. 
Furthermore,, the correlated measurement errors were confirmed, which 
impliess that extra factors were embedded in the structure. 

AssociationsAssociations with Perceived Health 

Becausee both the four-factor model and a three-factor model fitted, two 
structurall  models were fitted next. In the first model Health Locus of Control 
consistedd of four factors (see Figure 2.1). In the second structural model 
Internall  Health Locus of Control consisted of three dimensions only: the Self-
Masteryy items and Illness Prevention items loaded on one single factor. We 
foundd both structural models to fit, respectively, Scaled y?{Yl\, N = 257) = 
154.06,, p = .02; NFI = 0.92; NNFI = 0.97 and Scaled xHl25, N = 257) = 158.41, p = 
.02;; NFI = 0.91; NNFI = 0.97, and they were not significantly different, x\g (3 /N 

== 257) = 4.35, p = .36. In both models the explained variance of Perceived 
Healthh (R2 = .14 and R2 = .09) was lower than in Marshall's sample (R2 = .17). 
Wee should note that in the first structural model none of the four factors had a 
significantt association with Perceived Health. Stepwise exclusion of non-
significantt parameters yielded a fitting model in which only Illness Prevention 
wass a causal indicator of Perceived Health, 
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FIGUREE 2.1 STRUCTURAL MODEL OF INTERNAL HEALTH LOCUS OF CONTROL AND PERCEIVED HEALTH 

0.89 9 

0.66 6 

0.91 1 

ss ManagemenFX:0.13ns 

0.84t t 

C^Tflnesss Prevention 

0.48$ $ 

_^<^~Self-Blame e 

0.56̂  ^ 

- ^ ^ S e l f - M a s t e ry y 

-0.86 6 

Note,Note, ns = not significant. For all other parameters p < 0.01. 

Scaledd x2(124, N = 257) = 157.01, p = .02; NFI = 0.91; NNFI = 0.97; J?2 = .08. We 

cann conclude that in a young sample either Self-Mastery or Illness Prevention 

wass a causal indicator of Perceived Health. Illness Management and Self-Blame 

didd not predict Perceived Health directly. 

AssociationAssociation with age within the young sample 

Withinn the young sample, Illness Prevention had a significant but low 

correlationn with age (pr = -.15, p < .01), although Marshall found an association 

betweenn Self-Mastery and age. But high correlations with age were very 

unlikely,, because our sample, like Marshall's sample, was rather homogenous 

withh respect to age. Al l other correlations were not significant {pr = .10, -.06, 

.00,, .09, respectively for Illness Management, Self-Blame, Self-Mastery and 

Perceivedd Health). The partial correlation between age and the combined factor 

(Self-Masteryy and Illness Prevention) was also significant {pr = -.11, p < .05). 

Multi-groupMulti-group analysis 

Wee tested for group differences between men and women using the two 

structurall  models: the four-factor model and the three-factor model. Due to the 

smalll  sample sizes, the Scaled chi-square statistic could not be estimated, 

thereforee the Root Mean Square Error of Approximation (RMSEA; Steiger, 

1990)) was used instead, to evaluate the model fit. Values of .05 indicate a close 

fit .. The multi-group analyses showed that even the most stringent model, in 

whichh all model parameters were equal in both samples, had a good fit (see 

Tablee 2.4). This indicated that no significant gender differences occurred in the 
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TABLEE Z4 MULTI-GROUP ANALYSES OF THE STRUCTURAL MODELS4 

Modell  Hypothesis 
Fourr  factormodel 

Equall  factor  structur e 

Identicall  factor  structur e 

Identicall  factor  and mean structur e 

Threee factormodel 

Equall  factor  structur e 

Identicall  factor  structur e 

Identicall  factor  and mean structur e 

x2 2 

303.88 8 

357.07 7 

395.11 1 

311.80 0 

360.53 3 

399.42 2 

df df 

242 2 
292 2 
310 0 

250 0 
296 6 
314 4 

V V 

0.004 4 

0.006 6 

0.001 1 

0.005 5 

0.006 6 

0.001 1 

RMSEA RMSEA 

0.045 5 

0.042 2 

0.046 6 

0.044 4 

0.041 1 

0.046 6 

NFI NFI 

0.86 6 

0.83 3 

0.82 2 

0.85 5 

0.83 3 

0.81 1 

NNFI NNFI 

0.95 5 

0.% % 
0.95 5 

0.95 5 

0.96 6 

0.95 5 

Note.Note. Identical factor structure = factor loadings, factor correlations and error variance are 
equall  in both groups. Identical factor and mean structure = factor loadings, factor correlations 
andd error variance are equal in both groups and the difference between the groups in the mean 
structuree is zero. 

factorr loadings, factor correlations, factor means or in the error variance of the 
fourr factors and of Perceived Health and no differences occurred in the 
associationss of the four factors with Perceived Health. 

DISCUSSION N 

Wee set out to test age- and gender-related differences in the 
multidimensionall  approach of internal health locus of control, as proposed by 
Marshalll  (1991). Our main conclusion is that our study supports Marshall's 
multidimensionall  approach. The control beliefs of young and old are 
structuredd according to different outcomes (Illness Prevention and Illness 
Management).. Furthermore, young people, like the elderly, have clearly 
distinctt beliefs regarding the management of health problems through certain 
healthh actions (Illness Management), the perceived capacity to manage a health 
problemm (Self-Mastery), and regarding the attribution for a negative outcome 
(Self-Blame). . 

Ourr findings support Marshall's hypothesis that earlier failures to find an 
associationn between age and internal health locus of control are due to the one-
dimensionall  approach. We found that even between young adults age-related 
differencess occur in one of the dimensions. Moreover, we found in our young 
samplee as expected higher self-mastery beliefs and stronger associations 

44 Under non-normality, as is the case in the present samples, the Normal Theory Weighted 
Leastt Square chi-square statistic is higher, and therefore more often significant, than the Scaled 
Chi-squaree statistic. Since the Chi-square statistic of the first model is significant, the Chi-square 
Differencee Test could not be used. 
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betweenn self-mastery and the other three dimensions. Elderly people are 

boundd to have had health experiences showing them that they cannot always 

exertt control, despite recognition of the fact that, in principle, control is 

possible.. In young adults this kind of negative health experience wil l usually 

bee absent, and, subsequently, their belief in their capacities wil l be more 

positivee and more strongly based upon the belief that behavioral control over 

healthh is possible. 

Differentt health experiences might also explain, why the illness prevention 

beliefss were more strongly related to the illness management beliefs. Direct 

experiencee is seen as the most important source of control beliefs (Bandura, 

1997).. Unhealthy lifestyles are often adopted in early adulthood, and thus some 

variationn in (negative) health experiences with control over illness prevention 

wil ll  occur in young people. In contrast, young and predominantly healthy 

peoplee have probably littl e or no experience with the management of serious 

healthh problems. When direct experience is absent, the control beliefs wil l be 

basedd upon similar experiences, experiences of similar others and verbal 

persuasionn (Bandura, 1997). Therefore, the beliefs regarding the management 

off  health problems of young adults might be strongly based upon their 

experiencee with preventing illness. 

Ourr findings confirm age-related differences. However, they seem to 

contradictt Marshall's hypothesis, that age is associated with lower levels of 

self-masteryy only. In our sample, we found age to be associated with illness 

preventionn beliefs and not with self-mastery. This finding can be contributed to 

thee absence of a separate factor assessing the perceived capacity to prevent 

illness.. Whereas in case of illness management a distinction was made between 

beliefss about the behavior-outcome relationship and the perceived capacity to 

achievee an outcome, such a distinction was not made with illness prevention. 

What'ss more, the illness prevention items seem to assess the recognition of 

aa conditional relationship between potential actions and the prevention of 

illnesss (e.g., stay healthy by taking actions), but they also seem to assess the 

perceivedd capacity to actually prevent illness (e.g., "I can pretty much stay 

healthy").. In other words, the item content does not completely match the 

definitionn of the construct, which was defined as the recognition of a 

conditionall  relationship between potential actions and the prevention of 

illness.. This offers an explanation for the absence of a distinct difference 

betweenn illness prevention beliefs and the perceived capacity to manage illness 

(self-mastery). . 
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Whenn dealing with ill people, as Marshall did, the lack of distinction 
betweenn perceived capacity to prevent illness and the recognition of a 
relationshipp between actions and illness prevention will not constitute any 
problems.. For ill people, differences in illness management beliefs, rather than 
differencess in illness prevention beliefs will cause differences in their health 
behaviorr and differences in health. In contrast, young, healthy people will have 
hadd more experience with illness prevention, than with illness management. As 
aa consequence, differences in the perceived capacity to prevent illness are to be 
expected,, and not differences in the perceived capacity to manage illness. If we 
wantt to understand how internal control beliefs of healthy people are 
structuredd and related to health, a better assessment of illness prevention 
beliefss is required. The distinction between Illness Prevention beliefs and 
perceivedd capacity to achieve illness prevention should be studied more 
thoroughlyy in a young and healthy sample. 

Twoo other aspects should be explored further in future research. First of all, 
thee usefulness of the Self-Blame dimension needs to be explored, because both 
Marshall'ss and our study showed that self-blame does not contribute to 
perceivedd health. Moreover, self-blame had only a mediocre association with 
thee other three dimensions. Possibly, the attribution regarding positive health 
outcomes,, instead of self-blame, predicts perceived health. Second, the 
additionall  factors revealed by the correlated measurement errors should be 
exploredd further. Inspection of the item content yields the hypothesis that 
withinn the illness management beliefs a difference is made between coping 
withh illness and curing from illness. 

Wee found no difference between men and women in dimensional structure 
orr in associations between the dimensions, perceived health, and age. 
Althoughh at a young age no gender differences occur, possible gender 
differencess at an older age need to be assessed. Gender differences might occur 
att a later age due to differential health experiences. 

Thee differences we did find might possibly be caused by cultural 
differencess between the United States and the Netherlands, rather than by age 
differences.. As yet we can only speculate on the tenability of this assumption, 
becausee no evidence exists of such differences between the two countries. 
Furthermore,, the differences found can be explained in terms of age-related 
differencess in experience and cannot be explained in terms of culture-related 
differencess in experience. 
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Summarizing,, we found support for a multidimensional approach of 
internall  health locus of control and for the existence of an association with age. 
Thee finding that both young and old have distinct beliefs with respect to 
differentt outcomes (Illness Prevention and Illness Management) throws light 
onn the inconsistent findings with Internal Health Locus of Control mentioned 
byy Marshall (1991) and Wallston (1984,1992). These inconsistencies might have 
beenn caused by lack of differentiation between different outcomes. Although 
thee Internal Health Locus of Control Scale (Wallston, Wallston, & DeVellis, 
1978)) is intended to measure generalized expectancies regarding health, the 
levell  of generalization might still be too high and unrealistic. A 
multidimensionall  approach in which a distinction is made between different 
outcomess seems valid and useful. Furthermore, the distinction between the 
beliefss about a behavior-outcome relationship, the attribution for an outcome, 
andd the perceived capacity to achieve a positive outcome appears important. 
Thiss multidimensional approach seems promising for understanding the 
mechanismm through which beliefs are structured and shape future behavior. 
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DENTALL HEALTH AND MULTIDIMENSIONAL INTERNAL LOCUS OF 

CONTROL L 

Abstract.Abstract. - One of the psychological constructs used to predict oral hygiene behaviors 
andd dental health is internal locus of control. Both theory and research findings 
suggestt that a more specific and multidimensional approach to this construct is 
requiredd to refine and improve predictions. In the present study the Multidimensional 
Internall  Health Locus of Control Scale was adapted for measuring internal dental 
healthh locus of control beliefs. The results of the confirmatory factor analysis show 
thatt young adults (N = 275) indeed have four very distinct beliefs about the control 
overr dental health. They have beliefs regarding the relationship between behavior and 
preventingg dental problems (Prevention)/ regarding the relationship between 
behaviorr and managing dental problems (Management), regarding their capacity to 
actuallyy manage dental problems (Self-Mastery) and regarding the responsibility for 
dentall  problems (Self-Blame). The four different beliefs explain more variance in 
perceivedd dental health than usually reported with a one-dimensional approach to 
internall  locus of control. This multidimensional approach of internal locus of control 
seemss valid and promising for understanding the mechanism through which 
psychologicall  constructs contribute to proper oral hygiene and compliance to dental 
caree instructions. 

INTRODUCTION N 

Adherencee to good oral hygiene practices and compliance with oral 

hygienee instructions are beneficial to dental health (Verweij, Oosterveld, & 

Hoogstraten,, 1998). Therefore, a great interest is taken in the personal reasons 

andd motivators for adherence and compliance (e.g. Albrecht & Hoogstraten, 

1998)) and in the way information and interventions can effect these oral 

hygienee behaviors. One of the psychological variables often mentioned, as a 

determinantt of oral hygiene behaviors and behavioral change is (dental) health 

locuss of control. This construct is based upon the Social Learning Theory 

(Rotter,, 1966,1975). This theory states that the potential for a person to engage 

inn a certain action is the joint result of the person's belief, that the action wil l 

resultt in a certain outcome, and the value the person attaches to that outcome. 

Rotterr (1966) introduced this concept to refine the prediction of how 
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reinforcementss change generalized expectancies, and thus change future 
behavior.. An internal control belief is the belief that an outcome is contingent 
uponn a person's own behavior or characteristics, an external control belief is the 
belieff  that an outcome is the result of luck, chance, fate or powerful others. 

Somee research has been done to predict dental health and oral hygiene 
behaviorss using the locus of control construct, but often the relation of control 
beliefss with oral hygiene behaviors is only moderate. Two possible causes for 
thiss low to moderate relation can be mentioned. First of all, both Rotter (1992) 
andd Wallston (1992, p. 188) commented on the inappropriateness of using 
generalizedd measures to predict specific behaviors, nonetheless in some of the 
researchh general measures of health locus of control were used (e.g. Ludenia, & 
Donham,, 1983; Macgregor, Regis, & Balding, 1997; West, DuRant, & 
Pendergrast,, 1993). 

Butt even when a dental health locus of control scale is used (e.g. 
Borkowska,, Watts, & Weinman, 1998; Wolfe, Stewart, Maeder, & Hartz, 
1996),, the association with dental health is at the most only moderate. Wallston 
(1992)) concluded that internal health locus of control and/or the interaction 
withh health value explained rarely more than 10% of variance in health 
behaviorr and even less variance in health status. Marshall (1991) suggested that 
suchh equivocal results might be due to the one-dimensional conception of 
internall  locus of control. Marshall developed a four-dimensional internal 
healthh locus of control scale, based upon developments in control-related 
theory.. He made a distinction between beliefs about the possibility of 
managingg illness, the possibility of preventing illness, and the blame for the 
occurrencee of illness. Moreover, he made a distinction between the recognition 
off  these possibilities and the belief of a person that he or she is capable of 
performingg the actions required to prevent or manage illness: self-mastery. 
Onlyy this latter belief, self-mastery, was associated with health status and, 
indeed,, this multidimensional approach explained more variance in perceived 
healthh status than commonly found (14 to 17 %) (Marshall, 1991; Schouwstra, 
2000). . 

Thiss multidimensional approach might also be of value for predicting 
dentall  health and oral hygiene behaviors. Therefore, in the present study, we 
translatedd the items of the internal health locus of control scale in such a way, 
thatt the items measured beliefs about dental health and not health in general. 
Inn this validation study we investigated whether similar results would be 
obtainedd with the Internal Dental Health Locus of Control Scale as with the 
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moree general Internal Health Locus of Control Scale (Schouwstra, 2000). We 
testedd whether the same factor structure was found, whether the factors had a 
similarr association with dental health and whether differences between men 
andd women occurred. 

METHOD D 

SubjectsSubjects and measures 

Thee statements used in the Multidimensional Internal Health Locus of 
Controll  Scale (Marshall, 1991) were adapted to measure control beliefs about 
dentall  health instead of general health. For example, "I control whether my 
healthh improves" was changed into "I control whether my dental health 
improves".. The Multidimensional Internal Dental Health Locus of Control 
Scalee was administered to psychology freshmen at the University of 
Amsterdamm (90 men, 183 women and 3 unspecified). 

Thee questionnaire contained four factors (see Appendix B): Management (5 
items).. Prevention (2 items), Self-Blame (3 items) and Self-Mastery (4 items). 
Managementt taps the belief that dental health problems can be managed by 
takingg action and Prevention the belief that taking action can prevent dental 
healthh problems. Self-Mastery refers to the belief that one is actually capable of 
undertakingg the proper actions to manage a dental health problem. And 
finally,, Self-Blame, measures the amount to which one blames oneself for the 
occurrencee of dental problems. 

Subjectss had to indicate on a 6-point scale (strongly disagree (1) to strongly 
agreee (6)) to which extent they agreed with each statement. After the 14 locus 
off  control items four questions about dental health were presented. These four 
questionss measuring Perceived Dental Health (see Appendix B) had to be 
answeredd on a 4-point scale. The labels of the scale points of the first two 
questionss were always, often, sometimes, and never, and of the last two 
questionss excellent, reasonable, average, and bad. 

Analysis Analysis 

First,, the covariance matrix was analyzed using LISREL 8W (Jöreskog, & 
Sörbom,, 1993). A confirmatory factor analysis was performed to test if the 
samee factor structure, as found with the general health internal locus of control, 
fittedd dental health internal locus of control. A confirmatory factor analysis 
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allowss to specify at forehand, which items measure (load on) which factor. The 
confirmatoryy factor model was specified such that each item loaded on one 
factorr only and the measurement errors did not correlate. To identify the 
modell  the first factor loading of each factor was fixed at one. The four factors 
weree allowed to correlate freely. Second, a structural model was fitted, to test 
thee association of the four internal dental health locus of control factors with 
Perceivedd Dental Health. 

Third,, a multi-sample analysis was performed to test whether sex 
differencess could be found. A multi-sample analysis enables us to test whether 
aa structural model has the same form in two groups, and whether this model 
hass an identical factor structure (the same factor loadings, factor correlations 
andd the same error variance) and an identical mean structure (the same 
observedd and factor means) in two groups (Sörbom, 1974). 

Thee fit of the models was evaluated using the Scaled chi-square statistic, the 
normedd fit index (NFI) and the non-normed fit index (NNFI). When the 
hypothesizedd model can reproduce the covariance structure of the variables the 
modell  fits, in which case the chi-square statistic will be non-significant. With 
thee normed fit index (NFI) and non-normed fit (NNFI) indices the fit of the 
hypothesizedd model is compared with the fit of a null model, in which all 
variabless are uncorrelated. The normed fit index (NFI) represents the increment 
inn fit obtained by using the hypothesized model relative to the fit of the null 
modell  (Stevens, 1996, p. 404). The non-normed fit (NNFI) can be interpreted as 
thee increment of fit per degree of freedom obtained by using the hypothesized 
modell  instead of the nullmodel. For both the NFI and the NNFI values greater 
thann .90 are considered indicative of a good fit (Bentler, 1992). 

RESULTS S 

ConfirmatoryConfirmatory factor analysis 

Thee reliability of the scales proved to be satisfactory (see Table 3.1). Similar to 
thee means of the general health locus of control factors (Schouwstra, 2000), we 
foundd the mean of prevention beliefs to be the highest, followed by the mean of 
managementt beliefs. The mean of self-blame beliefs was lowest. All differences 
betweenn the means were significant, including the difference between 
Managementt and Self-Mastery, which was not significant with the general 
healthh locus of control (see Table 3.1). 
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TABLEE 3.1 DESCRIPTIVE STATISTICS OF PERCEIVED DENTAL HEALTH AND INTERNAL DENTAL HEALTH LOCUS OF 
CONTROLL  FACTORS AND DIFFERENCE BETWEEN FACTORS OF INTERNAL DENTAL HEALTH LOCUS OF 
CONTROL L 

Scalee M SD a N t(df=272) 
Internall  Dental Health Locus of Control 

Management t 

Prevention n 

Self-Blame e 

Self-Mastery y 

Dentall  Health 
Note.Note. **p<.001. 

Ass was the case with health locus of control in both the US and the Dutch 
samplee (respectively, Marshall, 1991; Schouwstra, 2000), a four-factor model 
withoutt correlated measurement errors did not fit, Scaled x2 (71/ N = 273) = 
143.11,, p < .001; NFI = 0.88; NNFl = 0.901. Although inclusion of within factor 
correlatedd measurement errors did yield a fitting model with health locus of 
control,, this was not the case with dental health2, Scaled x2 (68, N = 273) = 
114.77,, p < .001; NFI = 0.91; NNFI = 0.93. The standardized residuals matrix 
showedd that one item had excessive residuals, exclusion of this item (SM3, see 
Appendixx B) did yield a fitting model, Scaled x2 (57, N = 273) = 76.84, p - .04; 
NFINFI = 0.93; NNFI = 0.96. 

Following,, all possible three-factor models were fitted3. None of these fitted 
dentall  health locus of control (see Table 3.2), although with the general health 
locuss of control a three-factor model did fit. Clearly, both in terms of 
covariationn and in terms of means the dental health locus of control beliefs are 
moree distinct from one another than the general health locus of control beliefs. 

AssociationAssociation with perceived dental health 

Thee structural model in which the four factors were associated with 
Perceivedd Dental Health had a good fit, Scaled x2 (106, N = 273) = 113.09, 

11 The Scaled chi-square statistic (Satorra, &  Bentler  (1994) is used, because the data were not 
multivariat ee normal distributed (zskewness = 28.23, p < 0.001; Zkurtosis=20.64, p < 0.001). 
22 The included measurement errors are not the same errors that were included in the Internal 
Healthh Locus of Control. 
33 Also all two-factor  models and a one-factor  model were fitted, but none of these models fitted. 

4.444 0.81 0.80 273 
12.488 -

5.000 0.66 0.66 273 
10.199 " 

3.722 1.06 0.79 273 
3.37" " 

3.977 0.96 0.79 273 

3.444 0.49 0.77 273 
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TABLEE 3.2 CM-SQUARE DIFFERENCE TEST OF DIFFERENCES BETWEEN THE FOUR-FACTOR MODEL AND THE 
THREE-FACTORR MODELS. 

Modell  Factors combined 

0 0 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

Four-factorr  model 

Three-factorr  models 

Managementt  and Preventio 

Managementt  and Blame 

Managementt  and Mastery 

Preventionn and Blame 

Preventionn and Mastery 

Blamee and Mastery 

Chi-squaree difference test 

Modell  0 and 1 

Modell  0 and 2 

Modell  0 and 3 

Modell  0 and 4 

Modell  0 and 5 

Modell  0 and 6 

Scaledd x2 

76.84 4 

110.56 6 

150.01 1 

141.22 2 

11731 1 

163.92 2 

208.87 7 

33.72 2 

73.17 7 

64.38 8 

40.47 7 

87.08 8 

132.03 3 

*f *f 
57 7 

60 0 

60 0 

60 0 

60 0 

60 0 

60 0 

3 3 

3 3 

3 3 

3 3 

3 3 

3 3 

V V 
0.041 1 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

NFI NFI 

0.93 3 

0.89 9 

0.86 6 

0.87 7 

039 9 

0.85 5 

0.82 2 

NNFI NNFI 

0.96 6 

0.92 2 

0.87 7 

0.89 9 

0.91 1 

0.86 6 

0.81 1 

pp = .30; NFI = 0.92; NNFI = 0.98, and showed that 15 % of the variance in 
Perceivedd Dental Health is explained by Internal Dental Health Locus of 
Control.. Both Prevention and Self-Mastery were significantly associated with 
Perceivedd Dental Health (see Figure 3.1), which was not the case with general 
health.. This means that young adults who believed to be capable of solving 
dentall  problems or believed that preventing dental health problems depended 
onn their own actions reported having better dental health. 

Multi-sampleMulti-sample analysis for gender differences 

Wee also tested whether the structural model was identical for men and women. 
Duee to the small sample sizes the Scaled Chi-square statistic could not be 
estimated.. Therefore, the Normal Theory Weighted Least Square Chi-square 
statistic44 and the Root Mean Square Error of Approximation (RAISED) were 
usedd for the evaluation of model fit. RMSEA values of .05 indicate a close fit. 
Thee structural model in which the factor structure had the same form for both 
menn and women had a good fit (see Table 3.3). Constraining the factor loadings 
andd the factor correlations, such that they were identical in both samples, 

44 Under non-normality, as is the case in the present samples, this Chi-square statistic is higher 
thann the Scaled Chi-square statistic and will therefore result more often in model rejection. 
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FIGUREE 3.1 STRUCTURAL MODEL OF DENTAL HEALTH AND INTERNAL DENTAL HEALTH LOCUS OF CONTROL 

0.76 6 

0.47 7 

*^ManagemenT) ) 

JJ 0.69 

II  0.41 

__k<^_Self-Masterx) ) 

Note,Note, ns - non-significant. For all other parameters p < .05. 

0.85 5 

TABLEE 3.3 MULTI-SAMPLEE ANALYSIS: TESTING THE SIMILARITY OF THE STRUCTURAL MODEL FOR MEN AND 
WOMEN N 

Hypothes is s XX df p RMSEA NNFI 

00 The same form 246.44 212 0.05 

11 Identical factor loadings 261.83 224 0.04 

22 Identical factor loadings and correlat 287.47 239 0.02 

33 Identical factor structure 351.18 259 0.00 

44 Identical factor structure 

exceptt error of p2, sbl, and m5 314.21 256 0.01 

0.035 5 

0.035 5 

0.039 9 

0.051 1 

0.97 7 

0.97 7 

0.97 7 

0.96 6 

0.0411 0.96 

Chi-squaree difference test 

Modell  0 and 1 

Modell  0 and 2 

Modell  0 and 3 

Modell  0 and 4 

15.399 12 0.22 

41.033 27 0.04 

104.744 47 0.00 

67.777 44 0.01 

0.000 0 

0.004 4 

0.016 6 

0.006 6 

0.00 0 

0.00 0 

-0.01 1 

-0.01 1 
Note.Note. Identical factor structure = identical factor loadings, identical factor correlations and 
identicall  error variance of internal dental health locus of control and perceived health. 

yieldedd a fitting model also. But constraining the error variance to be identical 

forr men and women resulted in a slight decrease in model fit, although the 

modell  fitted well according to the RMSEA and NNFI. No significant decrease 

inn model fit occurred when three measurement errors were allowed to differ 

betweenn men and women (see Table 3.3). So, the structural model was identical 

forr men and for women, apart from three measurement errors. 

Usingg this last model the differences in the mean structure were tested. The 

modell  in which the factor means but not the observed means were allowed to 

differr fitted, x2 (268, N = 273) = 324.59, p = .01; RMSEA = .039; NNFI = 0.97. The 
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parameterr estimates showed no significant difference between men and 

womenn in Perceived Dental Health, a = 0.00, f (271) = 0.17, p = .43, nor in 

Preventionn beliefs, K = -0.12, t (271) = -1.26, p = .10, nor in Self-Mastery, K = 0.06, 

tt (271) 0.39, p = .35. The parameter estimates did show a significant difference 

inn Management beliefs, K = -0.25, t (271) = -2.40, p < .01, and in Self-Blame 

beliefs,, K = -0.45, t (271) = -3.30, p < .01. But the differences found in the mean of 

Self-Blamee and Management were very small, because the structural model in 

whichh both the factor structure (apart form the three measurement errors) and 

thee mean structure are identical for men and women resulted in only a small 

decreasee of fit, x2
di f f (17, N = 273) = 30.68, p = .02. This last model fitted well as 

evaluatedd by the RMSEA (.044) and NNFI (0.96). 

DISCUSSION N 

Summarizing,, with internal dental health locus of control the same factorial 

structuree was found as with the more general internal health locus of control. 

Also,, internal dental health locus of control was clearly associated with 

perceivedd dental health. In concordance with theoretical notions and research 

intoo general health beliefs, a distinct set of four beliefs with respect to control 

overr dental health was found. Young adults differentiated not only between 

differentt dental health outcomes, but also between the capability to achieve an 

outcome,, the responsibility for an outcome and the behavioral causation of a 

dentall  health outcome. Moreover, this multidimensional approach explained 

moree variance in dental health than the usual one-dimensional approach to 

internall  locus of control beliefs. 

Thee present study revealed three differences between general health control 

beliefss and dental health control beliefs. First of all, the four dental health 

controll  beliefs were more distinct than the equivalent set of general health 

beliefs.. This difference is most probably attributable to the amount of 

experiencee with dental problems. Direct experience is seen as the most 

importantt source of control beliefs (e.g. Bandura, 1997). Therefore, the lack of 

differentiationn between some of the general health beliefs (Schouwstra, 2000) 

wass attributed to lack of experience with health problems. This idea is 

supportedd by the present finding that in case of dental health the set of beliefs 

iss more distinct. Young adults are likely to have had direct experience with 

bothh the prevention and the management of dental health problems, but littl e 

experiencee with managing serious health problems. 
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Anotherr difference is the association of the set of beliefs with, respectively, 
generall  health and dental health. The illness prevention beliefs and self-
masteryy beliefs regarding health in general were so strongly related that it 
remainedd unclear which of the two was associated with health. The present 
studyy revealed that both the belief that one is capable of managing dental 
problemss (Self-Mastery), and the belief that the prevention of dental problems 
dependss on one's own behavior (Prevention) are associated with better dental 
health. . 

Third,, some gender differences were found in this study, although no 
genderr differences were found with general health locus of control. With 
internall  dental health locus of control we found minor differences in the 
measurementt error of three items. As was the case with general health no 
supportt for substantial gender differences in dimensional structure or means of 
internall  dental health locus of control was found. 

Thee findings of this initial validation study of the Internal Dental Health 
Locuss of Control Scale are promising. They warrant further use of the 
Multidimensionall  Internal Dental Health Locus of Control Scale for research 
intoo the causal relationship of control beliefs with previous dental health 
experiences,, dental visits, and oral hygiene behaviors. The Social Cognitive 
Theoryy (Bandura, 1997) and Wallston's Modified Social Learning Theory (1992) 
predictt it is the belief in one's own capability to achieve certain outcomes that 
inducess the right actions rather than the mere recognition that certain actions 
yieldd desired outcomes. Therefore, in order to get a person to visit a dentist on 
aa regular basis and to perform the right oral hygiene practices, interventions 
shouldd be directed at increasing the individual's confidence in one's 
capabilitiess rather than merely emphasizing the personal responsibility for 
goodd dental health, or that actions influence dental health. The present study 
showss that emphasizing personal responsibility might have no effect at all, 
sincee no relationship was found between Self-Blame and dental health. We can 
concludee that using this multidimensional approach of internal locus of control 
inn future research seems promising for understanding the mechanism through 
whichh psychological constructs contribute to proper oral hygiene and 
compliancee with dental care instructions. 
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THEE USE OF PHOTOGRAPHS OF FACIAL EXPRESSIONS AS A RESPONSE 

SCALE E 

Abstract.Abstract. - The response scale of the Photo Anxiety Questionnaire (PAQ) is non-verbal 
andd is composed of five photographs of a face showing an expression of anxiety. To 
testt if subjects can discriminate accurately between these photographs, a pairwise 
comparisonn experiment was conducted with 488 subjects. The results of this 
experimentt warrant the use of the photographs as a response scale. The subjects 
accuratelyy discriminated between the photographs and ranked the photographs from 
relaxedd to very anxious, as predicted. The agreement between the subjects is not very 
satisfactory,, but this could be less a problem when using the PAQ, as the PAQ 
photographss are presented in ascending order of anxiety level. Because the female 
photographss were judged to be more anxious than the equivalent male photographs 
andd the results of the female photographs were more satisfactory, we suggest that 
onlyy female photographs be used with both male and female respondents. 

INTRODUCTION N 

Mostt questionnaires for measuring dental anxiety are based on the 

assumptionn that respondents fully understand the language that is used 

(Stouthard,, de Jongh & Hoogstraten, 1991). The problematic character of this 

assumptionn is illustrated by the research of Roberts, Rhoades, and Vernon 

(1990)) which found that the cultural background and the native language of the 

respondentss were obstacles in detecting anxiety using a self-report 

questionnaire.. To counter this problem the Photo Anxiety Questionnaire (PAQ; 

Stouthard,, de Jongh & Hoogstraten, 1991) was designed in such a way that it 

reliess only moderately on the reading skills of the respondents. This was 

achievedd by using a nonverbal response scale, and by using 10 very short 

sentencess referring to the approach of the dental treatment (e.g., "one month 

beforee your visit to the dentist", "a day before your visit to the dentist", "in the 

waitingg room of the dentist", and "during treatment"). The response scale 

consistss of five photographs of a face showing an expression of anxiety. The 

photographss differ in the intensity of the anxiety the face expresses and are 

rankedd from relaxed to very anxious. The respondents have to choose the 

34 34 



PhotographsPhotographs as a Response Scale 

photographh that corresponds most accurately to the level of anxiety they 
expectt to experience at the moment mentioned in the short sentences. 

Researchh on the use of photographs of facial expressions has indicated that 
thee expression of fear1 is universal and that people can distinguish accurately 
betweenn different emotions and also between different intensities of the 
emotionss (Ekman, 1982; Ekman & Friesen, 1987; Matsumoto, 1992). Recently, 
Russelll  (1994) expressed some doubts concerning the universality hypothesis, 
butt his analysis and conclusions met serious criticism (Ekman, 1994). The 
commonn procedure for selecting such photographs is to present a large number 
off  photographs to judges and, subsequently, to select those photographs for 
whichh the judgements most coincide. This procedure was followed in the 
constructionn of the PAQ. The authors of the PAQ showed that the reliability is 
satisfactoryy (a = .90) (Stouthard, de Jongh & Hoogstraten, 1991). So far, 
researchh using the PAQ also clearly supports the validity of this questionnaire. 
Thee relation with the well known Dental Anxiety Scale (Corah, 1969) and a 
recentlyy developed Dutch Dental Anxiety Inventory (Stouthard, Mellenbergh 
&&  Hoogstraten, 1993) is quite satisfactory: r = .69 and .73, respectively 
(Stouthard,, de Jongh & Hoogstraten, 1991; De Jongh & Stouthard, 1992). 
Moreover,, dentists' ratings of patients' anxiety behavior during treatment 
correlatee .52 with the PAQ (Stouthard, de Jongh & Hoogstraten, 1991). 
However,, the question of whether the respondents can discriminate accurately 
enoughh between the five photographs to warrant the use of these photographs 
ass a response scale remains to be answered. Inaccuracies in the judgement of 
thee anxiety level shown in the photographs have consequences for the test 
scoress of the respondents, which, consequently, would make the comparison of 
individuall  scores troublesome. 

Too warrant the use of photographs as a response scale, the judgements of 
thee photographs have to coincide at four levels. First, each respondent would 
havee to be consistent in the judgement of the photographs. If a person cannot 
seee the difference in anxiety level between the relaxed (1) and the a-bit-anxious 
(2)) photographs, he or she will choose the relaxed photograph on one occasion 
andd on another similar occasion the a-bit-anxious photograph. The respondent 
choosess arbitrarily, and the choices are, thus, inconsistent. Therefore, our first 
questionn concerned the consistency of the individual judgement of the photos. 

11 In the literature the phenomenon is referred to both as dental anxiety as dental fear. We prefer 
too use the term dental anxiety (Stouthard, 1989). 

35 35 



ChapterChapter 4 

Second,, all respondents would have to judge the photographs identically. If 
thee respondents have different judgements about the anxiety level expressed in 
thee various photographs, their scores will not be comparable. To illustrate, if a 
personn judges the anxious photograph (4) as expressing more anxiety than the 
very-anxiousvery-anxious photograph (5), that individual will choose the anxious 
photographh when he or she expects to be very anxious. Subsequently, that 
individuall  will get a lower anxiety score than a respondent who chooses the 
very-anxiouss photograph, although their anxiety levels are the same. Thus, the 
secondd question to be answered is whether respondents tend to judge the 
photographss identically. 

Third,, the respondents would have to judge the photographs as intended 
byy the authors of the PAQ. If all respondents judge the very-anxious 
photographh to express less anxiety than the anxious photograph, the assumed 
rankk order would be incorrect. As a consequence, the assessed anxiety level 
doess not rise with the approach of dental treatment as it should, and the 
averagee test score will be higher than expected. Therefore, the third question 
wee wanted to answer was whether the respondents judge the photographs as 
thee test-authors assume. 

Finally,, differences in judgement could occur due to the use of different test 
versions.. Two versions of the PAQ were developed: a version with 
photographss of a female face for female respondents and a version with 
photographss of a male face for male respondents. Differences between men 
andd women in anxiety level, as measured by the PAQ, could reflect a difference 
inn the anxiety levels of the photographs used in the two versions, rather than 
ann actual difference in anxiety level between men and women. Therefore, the 
lastt question we wanted to answer was whether the judgements of the 
photographss of the two versions coincide. 

METHOD D 

SubjectsSubjects and procedure 

Subjectss were 488 Psychology freshmen (149 men, 338 women, and 1 
unspecified)) at the University of Amsterdam. Participation in this study was 
partt of a course requirement. 

Twoo procedures were used to obtain judgements of the photographs. First, 
thee 10 PAQ photographs were used to run a balanced pairwise comparison 
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experiment:: 5 photographs of a woman's face with a facial expression ranging 
fromm relaxed to very anxious (photos 1-5) and 5 photographs of a man's face 
withh a facial expression ranging from relaxed to very anxious (photos 6-10). 
Thesee photographs are presented in Appendix C. There were 45 pairs of 
photographs,, l/2/i(n-l) = 45. The subjects had to judge the photographs of 
eachh pair and choose between them. Second, the subjects were asked to rank 
thee 10 photographs directly. 

Materials Materials 

Onn each page of a booklet, a standard instruction preceded one pair of 
photographs.. The order of presentation of the 45 pairs was based on the 
methodd of Ross (1934). This method achieves a completely balanced order of 
presentationn of the stimuli and maintains the greatest possible separation 
betweenn pairs having a stimulus in common. To be able to rule out the possible 
influencee of the instruction used in this experiment, two booklets were used 
withh different standard instructions. The standard instruction in the first 
booklett was "Which of these two faces expresses in your opinion the least 
anxiety?? Circle A or B." The instruction in the second booklet was "Which of 
thesee two faces expresses in your opinion the most anxiety? Circle A or B." On 
thee last page of each booklet, all 10 photographs were presented in random 
order.. The order of presentation was the same for all subjects: 4,10, 2,1, 7, 9, 6, 
5,, 3, 8. The subjects had to give each photograph a number between 1 and 10. 
Inn the first booklet, the least anxious photograph had to be given number 1 and 
thee most anxious photograph given number 10. In the second booklet, the most 
anxiouss photograph had to be given number 1 and the least anxious 
photographh given number 10. 

Measures Measures 

Too judge whether each subject was consistent in his or her choices, 
Kendall'ss coefficient of consistency (£) was calculated for each subject. Being a 
functionn of the number of circular triads,2 this coefficient equals 1.00 if subject's 
choicess show no such triads and 0 if the maximum of 40 triads is reached. We 
testedd whether each subject's coefficient of consistency was significantly higher 

AA circular triad occurs when the subject judges photograph 1 as more anxious than 
photographh 2, photograph 2 as more anxious than photograph 3, but photograph 3 as more 
anxiouss than photograph 1. 
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thann zero using the chi-square distribution (David, 1969). To see if all subjects 
madee the same choices Kendall's coefficient of agreement (U) was calculated 
(David,, 1969). The maximum value of U is 1.00 and is obtained when all 
subjectss make the same choices; the minimal value, 0, is obtained when all 
alternativess are chosen equally often.3 

Thee results of a pairwise comparison experiment can be represented in a 
contingencyy table. Log-linear models were fitted to test whether the choices 
weree affected by the anxiety level and the sex of the person depicted (Fienberg, 
1980).. Because the expected frequencies of the chosen photographs in the 
modelss wil l always deviate significantly from the observed frequencies in the 
casee of a large number of observations,4 we used the proportional reduction (PR) 
measuree (Goodman, 1970; Wickens, 1989). PR is a measure of relative effect 
size:: PR = 1-GI/GQ , 0<PR<1. G0 is the deviation of the expected 
frequenciess from the observed frequencies in the model in which it is expected 
thatt each stimulus is chosen equally often (the zero-model). G(- is the deviation 
off  the expected frequencies in the successive models; for example, the model in 
whichh an effect is expected from the factor anxiety level (the least anxious 
photographh is expected to be chosen the least often, etc.). The PR will be zero 
whenn for successive models the deviation of the expected frequencies from the 
foundd stimuli frequencies remains the same: the inclusion of an extra factor 
doess not result in an increment in fit compared to the zero-model. To see 
whetherr subjects ranked the photographs as expected, the scale values 
associatedd with each photograph were calculated according to the Bradley, 
Terry,, Luce method (David, 1969; Meerling, 1988). The difference between the 
scalee values of two stimuli is a function of the odds that one stimulus is chosen 
overr the other stimulus. Therefore, the more often a stimulus is chosen the 
higherr the scale value (but the scale values are not equal to the mean number of 
timess each photograph is preferred), and the more often one stimulus is chosen 
overr another stimulus, the further apart the two stimuli are placed on the scale. 
Thee differences between the scale values were also tested for significance. 

Too further validate the findings of the pairwise comparison procedure, the 
orderingg of the photographs as obtained by the pairwise procedure was 

33 Subjects can be very consistent in their choices (high coefficients of consistency), but still 
disagreee with one another (low coefficient of agreement). Likewise, subjects can be very 
consistentt and agree with one another, but disagree with the constructors (scale values and 
ranking). . 
44 Each subject makes 45 choices (45 observations). 488 subjects x 45 choices equals 21.960 
observations. . 
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TABL EE 4.1 FREQUENCY WIT H WHIC H EACH ROW PHOTOGRAPH IS JUDGED MOR E ANXIOU S THA N EACH 

COLUM NN PHOTOGRAPH 

Femalee Photographs Male Photographs 
Anxiety y 

.2 2 

1 1 
5 5 

JU JU 

£ £ 

1 1 2 2 
1 1 a, , 
a» » 
*3 3 s s 

level l 

1 1 

2 2 

3 3 

4 4 

5 5 

1 1 

2 2 

3 3 

4 4 

5 5 

1 1 

457 7 

440 0 

465 5 

466 6 

363 3 

455 5 

466 6 

474 4 

480 0 

2 2 

31 1 

370 0 

446 6 

439 9 

161 1 

388 8 

423 3 

446 6 

465 5 

3 3 

48 8 

118 8 

364 4 

385 5 

121 1 

238 8 

352 2 

274 4 

415 5 

4 4 

23 3 

42 2 

124 4 

347 7 

41 1 

99 9 

206 6 

271 1 

380 0 

5 5 

22 2 

49 9 

103 3 

141 1 

37 7 

123 3 

123 3 

166 6 

240 0 

1 1 

125 5 

327 7 

367 7 

447 7 

451 1 

421 1 

441 1 

432 2 

464 4 

2 2 

33 3 

100 0 

250 0 

389 9 

365 5 

67 7 

381 1 

356 6 

436 6 

3 3 

22 2 

65 5 

136 6 

282 2 

365 5 

47 7 

107 7 

309 9 

408 8 

4 4 

14 4 

42 2 

214 4 

217 7 

322 2 

56 6 

132 2 

179 9 

378 8 

5 5 

8 8 

23 3 

73 3 

108 8 

248 8 

24 4 

52 2 

80 0 

110 0 

Note.Note. 1 = relaxed; 2 = a bit anxious; 3 = fairl y anxious; 4 = anxious; 5 = very anxious 

comparedd with the ordering as obtained by the direct ranking procedure. 

Kendall'ss tau (t) was used to judge the similarity between the orderings 

(David,, 1969; Wickens, 1989). Kendall's tau equals 1.00 if each photograph has 

thee same rank number in the pairwise comparison ordering as in the direct 

rankingg ordering. 

RESULTS S 

Al ll  the choices the subjects made are presented in Table 4.1. To illustrate, 

4577 subjects judged the relaxed-female photograph as less anxious than the a-

bit-anxious-femalee photograph, and only 31 subjects judged the relaxed female 

photographh as less anxious than the a-bit-anxious-female photograph. First, we 

testedd the hypotheses that the choices are independent of the sex of the subjects 

andd independent of the instruction by fitting log-linear models (Fienberg, 

1980). . 

Thee results show that either the sex of the subject or the instruction does not 

affectt the choices. The model that specified an interaction between the 

frequencyy with which a stimulus is chosen and the sex of the subjects did not 
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TABLEE 4.2 MODELS FITTED TO TEST CHOICE INDEPENDENCY OF INSTRUCTION AND SEX OF SUBJECT 

Model l 

[1]]  [2] [3] 
[1]]  [2] [3] [4] 
[1]]  [2] [3] [4] [14] 
[1]]  [2] [3] [4] [24] 
[111 [2] [3] [4] [14] 124] 

GG22 df p PR 
11561.011 313 0.00 0.00 

622.877 304 0.00 0.95 
614.666 295 0.00 0.95 
606222 295 0.00 0.95 
599555 286 0.00 0.95 

Note.Note. In the first model also a main effect of the sex of the subjects and a main effect of the 
instructionn is specified, because of the unequal number of male and female subjects and the 
unequall  number of subjects who received instruction 1 or instruction 2. 
Variablee 1= instruction; variable 2 = sex of subject; variable 3 = pair of photos; 
variablee 4 = photo. 

TABLEE 4.3 NUMBER OF CIRCULAR TRIADS (rf), COEFFICIENTS OF CONSISTENCY {£), AND NUMBER OF SUBJECTS 
(N)) IN COMPARISONS OF PHOTOGRAPHS 

Comparisonss Comparisons of only male 
off  all photographs or female photographs 

malee female 
d d 
0 0 

1-5 5 
6-10 0 
11-15 5 
16-21 1 
>21 1 

C C 
1.00" " 

0.988 - 0.88 -
0.855 - 0.75 * 
0.73-0.63» » 
0.60-0.50* * 
0.455 - 0.23 

N N 
81 1 

242 2 
94 4 
47 7 
18 8 
6 6 

d d 
0 0 
l l 
2 2 
3 3 
4 4 

<r r 
1.00* * 
0.80 0 
0.60 0 
0.40 0 
0.20 0 

N N 
360 0 
68 8 
39 9 
14 4 
7 7 

N N 
410 0 
41 1 
25 5 
10 0 
2 2 

Note.Note. N = 488.*p<.05. *»p<.01. 

havee a higher PR than the model without this interaction-effect. Also, the 

modell  that specified an interaction between the stimuli and the instruction did 

nott have a higher PR than the model without this interaction-effect (see Table 

4.2). . 

Subjectss were quite consistent in their pairwise choices, as shown in Table 4.3. 

Noo less than 323 subjects had a consistency coefficient higher than .88 (C>-88), 

811 of whom were completely consistent (£ = 1.00). For only 6 subjects, the 

consistencyy coefficient did not deviate significantly from zero. Subjects showed 

onlyy moderate agreement in their choices U - .44. To illustrate, most 

disagreementt occurred with the comparison of the anxious-male photograph 

andd the fairly-anxious-male photograph: 37% of the subjects judged the fairly-

anxiouss photograph as more anxious than the anxious photograph. The 

obtainedd values of U for both versions differ significantly from zero, %2(45, N = 

488)) = 9791.39, p < .01. 
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TABL EE 4.4 MODEL S FITTED TO TEST CHOICE INDEPENCENCY OF SEX OF FACE AND ANXIET Y LEVEL OF FACE 

Model l 

[1] ] 
[1]]  [2] 
[1]]  [3] 
[1]]  [2] [3] 
[ 1 ] » ]]  [3] [23] 

G2 2 

11284.32 2 
10810.07 7 
1310.28 8 
574.32 2 
309.53 3 

df df 
45 5 
44 4 
41 1 
40 0 
36 6 

pp PR 

0.000 0.00 
0.000 0.04 
0.000 0.88 
0.000 0.95 
0.000 0.97 

Note.Note. 1 = pairs of photos; 2 = sex of face; 3 = anxiety level of face. 

Wee additionally did separate analyses for the male and female photographs 
too see whether the consistency and agreement were higher when only the male 
photographss or only the female photographs were included in the data set. 
Subjectss were very consistent: 74% of all subjects made no circular triad when 
comparingg the male photographs, and 84% made no circular triad when 
comparingg the female photographs (see Table 4.3). As for the coefficient of 
agreement,, the analysis of the male photographs hardly resulted in an 
improvementimprovement (Ü = .45), the analysis of the female photographs resulted in a 
slightt improvement (U = .54). 

Thee results of the log-linear model fitting are presented in Table 4.4. The 
firstt model (the zero-model) assumes that every photograph has an equal 
chancee of being chosen regardless of the anxiety level expressed and regardless 
off  the sex of the person depicted in the photograph. The second model assumes 
thatt the choices are influenced by the anxiety level expressed. As can be seen, 
thee anxiety level expressed in the photograph is an important determinant of 
thee choices, because the proportional reduction of the third model is .88. 

Thiss effect can directly be spotted in Table 4.1, in which all the choices are 
presented.. The relaxed photographs are judged to be less anxious than the 
moree anxious photographs, (e.g. the relaxed-female photograph is judged by 
4577 subjects to be less anxious than the a-bit-anxious-female photograph and 
byy 440 subjects as less anxious than the fairly-anxious-female photograph). The 
sexx of the person plays a minor role, since PR of the second model is .04. The 
interactionn between the anxiety level and sex causes a minor improvement in 
fit. . 

Thee scale of the photographs is presented Figure 4.1. We stress the fact that, 
althoughh the more often a photograph is judged as less anxious, the higher the 
scalee value, the scale values are not equal to the mean number of times each 
photographh is chosen (see Method section). The scale values show that the 
photographss are placed on this scale in the expected order, from very 
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FIGUREE 4.1 SCALE VALUES OF THE MAL E AND FEMALE PHOTOGRAPHS 

<<  Male Face 

**  Female Face 

-600 -40 -20 0 20 40 60 

OO Very Anxious D Anxious  Fairly Anxious A A-bit-anxious  Relaxed 

TABLEE 4.5 COMPARISON OF THE OVERALL ORDERINGS ACCORDING TO THE DIRECT RANKING PROCEDURE AND 
THEE PAIRED COMPARISON PROCEDURE 

Rankingg Method 
Photographh Pairwise Direct 

11 Woman 
2 2 
3 3 
4 4 
5 5 
66 Man 
7 7 
8 8 
9 9 

10 0 

Relaxed d 
A-bit-anxious s 
Fairlyy Anxious 
Anxious s 
Veryy Anxious 
Relaxed d 
A-bit-anxious s 
Fairlyy Anxious 
Anxious s 
Veryy Anxious 

1 1 
3 3 
4 4 
7 7 
9 9 
2 2 
5 5 
6 6 
8 8 
10 0 

1 1 
3 3 
4 4 
8 8 
9 9 
2 2 
5 5 
6 6 
7 7 
10 0 

xx = 0.96 
Note.Note. The differences between the orderings are printed in bold type. Assigned ranks vary 
fromm 1, least anxious, to 10, most anxious. 

anxiouss to relaxed. Furthermore, the female photographs were judged as 

expressingg less anxiety than the equivalent male photographs, with exception 

off  the fairly-anxious photographs. Figure 4.1 also shows that the female 

photographss are spread more evenly across the scale. The difference between 

thee scale values of the fairly-anxious-female and the a-bit-anxious-male 

photographss (z = 0.62), and between the anxious-female and anxious-male 

photographss (z = 1.61) do not reach significance; all other scale values differ 

significantlyy from one another. The orderings of the photographs, as obtained 

byy the direct ranking and paired comparison procedures are presented in Table 

4.5.. The similarity between the orderings obtained by the two procedures is 

considerable:: i = .96. 
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DISCUSSION N 

Thee appropriateness of using photographs of facial expressions as a 
responsee scale was examined in the present study. We tested whether the 
subjectss can discriminate accurately enough between the photographs. The 
individuall  subjects clearly saw a difference between the anxiety levels 
expressedd in the photographs (as is illustrated by the high consistency of the 
subjects),, and subjects ranked the photographs as assumed by the test authors. 
Nevertheless,, we found considerable differences in judgement between 
subjects.. The agreement improved a littl e if only the male photographs or only 
thee female photographs were included in the analysis. Therefore, the between-
subjectss differences can be attributed partially to the inclusion of both female 
andd male photographs in the experiment. The between-subjects differences 
cannott be attributed to sex differences, because we found no sex difference in 
judgementt of the photographs in the pairwise comparison experiment. 

AA possible explanation for the between-subjects differences in the 
judgementt of the photographs is the influence of emotional traits on the 
recognitionn of an emotional expression, as found by Toner and Gates (1985). At 
leastt for male subjects, Toner and Gates found significant correlations between 
emotionall  traits as measured by the Emotions Profile Index (Plutchik & 
Kellerman,, 1974) and the error rates on the recognition of that same emotion or 
thee opposite emotion. For example, high scores on the surprise trait were 
negativelyy correlated with the number of times male subjects failed to identify 
thee surprise expression, and high scores on the aggressive trait were negatively 
correlatedd with the number of times subjects failed to identify the anger and 
surprisee expression. 

AA further intriguing point concerns the possible influence of dispositional 
emotionall  expressiveness upon the use of our response scale. We feel this is, 
indeed,, a general problem of anxiety questionnaires. A very anxious person 
mayy not only tend to avoid choosing a very anxious photograph to represent 
hiss or her anxiety, but may also avoid the words 'very anxious' used so often in 
regularr (dental) questionnaires. The negative influence of the between-subjects 
differencess upon the test scores could be controlled for by asking the subjects to 
rankk the photographs directly at the end of the questionnaire and, 
subsequently,, determining the test score according to the individual rank order 
(nott according to the assumed order). 
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Forr two reasons, however, we might expect that the between-subjects 
differencess are smaller when using the PAQ. First, the PAQ subjects are 
presentedd with photographs of either male or female faces (not both, as in this 
experiment).. Second, the PAQ photographs are presented in ascending order 
off  anxiety level, like the labels of verbal response scales, and this might entail a 
suggestionn as to the rank order. When the photographs are presented in 
ascendingg order, subjects are not likely to confuse, for example, the anxious 
photographh with the very anxious photograph, as the order in which the 
photographss are presented indicates to subjects that the very anxious 
photographh is more anxious than the anxious photograph. 

Wee did find some differences between the judgement of the female 
photographss and the supposedly equivalent male photographs. First, the 
judgementss of the female photographs coincide better than the judgements of 
thee male photographs. Second, the female photographs are judged to express 
lesss anxiety than the male photographs. As a consequence, a male respondent 
wil ll  choose less anxious photographs in the male version of the PAQ than a 
womann with an equivalent anxiety level will choose from the female version of 
thee PAQ. This conclusion is supported by the results of other studies using the 
PAQQ (de Jongh & Stouthard, 1993 and de Jongh, Stouthard & Hoogstraten, 
1991).. In these studies, a significant difference in anxiety level between men 
andd women was found in only one out of five groups of respondents. 

Thiss finding is contradictory to the general notion that a gender difference 
inn dental anxiety does occur (Hall, 1978; Stouthard, 1989). Therefore, it is our 
recommendationn not to use different versions for male and female 
respondents.. This advise is supported by the meta-analysis of 75 studies 
conductedd by Hall (1978), in which no interaction was found between the sex 
differencess in accuracy of judgement and the sex of the depicted person. 
Becausee our subjects agreed more about the female photographs and the scale 
valuess of the female photographs are spread more evenly across the scale, use 
off  the female photographs is preferred to use of the male photographs as the 
responsee scale of the PAQ. The results of this experiment show that subjects 
discriminatee accurately enough between photographs to warrant the use of 
thesee photographs as a response scale. 
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ROBUSTNESSS OF THE PHOTO ANXIETY QUESTIONNAIRE: 

CHANGINGG THE SEQUENCE OF STIMULI AND PHOTOGRAPHS 

Abstract.Abstract. - In a split-ballot experiment (N = 458) we tested, first, to what extent the 
logicall  presentation of the Photo Anxiety Questionnaire forces respondents into the 
usuall  response pattern, that is, a higher reported anxiety on items mentioning a time 
closerr to dental treatment. Secondly, we tested whether subjects use the nonverbal 
responsee scale or merely use the position of the photographs on the scale when 
answeringg the questions. The original questionnaire had the highest reliability and 
wass least influenced by response bias. Changing the order of the photographs on the 
responsee scale did not alter the response pattern, implying that subjects do react to the 
intensityy displayed in the photographs and not merely to the position of the 
photographh on the scale. Changing the order of the items altered the response pattern 
onlyy marginally, therefore the response pattern usually found does not seem to be the 
directt consequence of the logical presentation of the Photo Anxiety Questionnaire. 

INTRODUCTION N 

Thee Photo Anxiety Questionnaire was developed as an alternative measure 

forr assessing dental anxiety, because of problems associated with using well-

knownn self-report questionnaires (Schuurs & Hoogstraten, 1993). For instance, 

whenn reading skills are inadequate some respondents might not be able to 

answerr reliably the questions of self-report questionnaires (Stouthard, de 

Jongh,, & Hoogstraten, 1991). Moreover, problems were detected in measuring 

anxietyy with a self-report questionnaire, due to differences in native language 

(Roberts,, Rhoades, & Vernon, 1990). Roberts, et al. (1990) reported low 

agreementt between the diagnosis of generalized anxiety, using a structured 

intervieww (Diagnostic Interview Schedule) and a self-report questionnaire 

(Centree for Epidemiological Studies Depression Scale), especially among 

Spanishh speaking Americans. It has also been suggested that reading skills 

mightt influence the understanding of the labels of intensity often used as a 

responsee scale in questionnaires, since the ability to scale the words of intensity 

usedd to describe pain is partly determined by subjects' verbal intelligence 

(Morelyy & Hassard, 1989). 
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Thee Photo Anxiety Questionnaire was designed to enable assessment of 
dentall  anxiety relying only moderately upon the reading skills of respondents. 
Thee response scale is nonverbal and consists of five photographs of a face 
expressingg different intensities of anxiety, varying from relaxed to very 
anxious.. Two versions were developed: one for female respondents with 
photographss of a woman's face and one for male respondents with 
photographss of a man's face (see Appendix C). The 10 stimuli of the 
questionnairee are very short sentences mentioning a time before dental 
treatment,, e.g., "a month before treatment/' "in the waiting room/' and " when 
youu have to sit down." Each item assesses the expected anxiety at a specific 
timee before dental treatment. Respondents are asked how they feel at the time 
mentionedd in the items and subsequently to select the photograph that 
correspondss most accurately to this feeling. 

ValidationValidation of the Photo Anxiety Questionnaire 

Recently,, several studies were performed to validate the Photo Anxiety 
Questionnairee and the nonverbal response scale. So far, their results have been 
promising.. In these studies the questionnaire was administered to patients of 
twoo general dental practices, one in a rural area and one in Amsterdam, to 
patientss of a general health center in Amsterdam and to psychology students at 
thee University of Amsterdam. The participants were of varying age and 
income.. The mean Cronbach alpha was .90 (Stouthard, de Jongh, & 
Hoogstraten,, 1991). The correlations with the Dental Anxiety Scale (Corah, 
1969),, the Dental Anxiety Inventory (Stouthard, Mellenbergh, & Hoogstraten, 
1993)) and two Dutch dental anxiety questionnaires, were satisfactory (r = .69, 
.73,, .74, and .73, respectively). The Photo Anxiety Questionnaire correlated .52 
withh dentists' ratings of patients' behavior indicating anxiety during treatment 
(Stouthard,, et al., 1991; De Jongh & Stouthard, 1992). Also, thee constructors of 
thee Photo Anxiety Questionnaire found higher scores on items mentioning a 
timee closer to dental treatment. This finding seems in concordance with the 
assumptionn that one should become more anxious with the approach of dental 
treatment. . 

Ass for the validity of the response scale, recent research showed that 
respondentss could accurately detect the differences among the photographs of 
thee response scale (Schouwstra, Hoogstraten, Hartman, Stouthard, & Verhey, 
1996).. An experiment using pairwise comparisons of the photographs of the 
responsee scale was conducted. Subjects were asked to choose the photograph 
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depictingg the most anxiety from each pair of photographs. Subjects were very 
consistent11 within their choices: 84% making completely consistent choices 
whenn comparing the female photographs and 74% making completely 
consistentt choices when comparing the male photographs. However, the 
experimentt also indicated there were between-subjects differences as some 
subjectss made different choices (Kendall's coefficient of agreement [U\  was .54 
andd .45, respectively, for the female and male photographs2). These between-
subjectss differences were not attributable to the pairwise presentation of the 
photographs,, because the correlation of the rank order obtained by the 
pairwisee procedure with the rank order obtained by a direct ranking 
procedure,, in which the photographs were shown simultaneously, was very 
highh (t= .96). The authors suggested that the between-subjects differences 
mightt be smaller when using the actual Photo Anxiety Questionnaire, since in 
thee questionnaire the photographs are presented in an ascending order of 
anxiety,, whereas in the pairwise comparison and direct ranking experiments 
thee photographs were presented in a random order. It was hypothesized that a 
randomm presentation of the photographs could lead to some confusion in part 
off  the respondents about the proper rank order of the photographs. 

ScopeScope of the present study 

Thee key issue of the present study is another aspect of the validity of the 
Photoo Anxiety Questionnaire: the tenability of the basic assumptions 
underlyingg its structure. The question is whether the logical presentation 
(photographss in ascending order of anxiety and items in chronological order) 
forcess respondents into the response pattern usually found. We might 
speculatee that the commonly reported response pattern of higher anxiety with 
thee approach of dental treatment, might be the result of a response style3 i.e., 
subjectss might tend to choose labels presented more to the right of the scale 
fartherr down the questionnaire. Or it could seem likely that respondents would 

11 An inconsistent choice occurs when the subject judges photograph 1 as more anxious than 
photographh 2, photograph 2 as more anxious than photograph 3, but photograph 3 as more 
anxiouss than photograph 1. 
22 The maximum value of U is 1.00 and is obtained when all subjects make the same choices, and 
thee minimal value is 0, which is obtained when all photographs are chosen equally often 
(David,, 1969). 
33 "A response style is a habit or  momentary set which causes the subjects to earn a different 
scoree from the one he would earn if the same items were presented in a different form" 
{Cronbach,, I960, p. 372). 
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choosee more anxious photographs for times closer to dental treatment, because 
thee items are presented in a chronological order. Secondly, although earlier 
researchh showed that subjects could differentiate among intensities displayed 
inn the photographs, subjects may merely use the position of the photographs 
onn the scale rather than the intensity displayed in the photographs as an index 
off  their anxiety. If subjects simply assume the photograph on the left end of the 
scalee is the least anxious and the photograph on the right end is the most 
anxious,, randomly ordered photographs would lead to a different response 
pattern.. The reported anxiety would no longer rise with the approach of dental 
treatment.. Thirdly, as hypothesized above, a random order of the photographs 
doess not make explicit to respondents which photograph corresponds to which 
levell  of anxiety. Without such obvious cues some respondents may confuse 
photographss depicting levels of anxiety and obtain a different score. To assess 
thee effect of the order of presentation of the photographs and the items upon 
thee scores, a split-ballot experiment was designed. 

METHOD D 

SubjectsSubjects and materials 

Subjectss were 458 psychology students at the University of Amsterdam (138 
menn and 320 women) participating as part of a course requirement. Subjects 
weree given a booklet containing two questionnaires. Female subjects were 
askedd to fil l out the first questionnaire (the female version) and male subjects 
weree asked to fil l out the second (the male version). Four versions of the 
booklett (see below) were handed out too roughly the same number of subjects 
(NN = 117,113,114, and 114, respectively). 

Layout,, instruction, photographs, and items of the questionnaire were 
identicall  to the original Photo Anxiety Questionnaire. On the first page 
instructionss were presented asking subjects to imagine the following situation: 
"Youu have to go to the dentist for your annual check-up. For some time now, 
youu are bothered by vague dental problems. These problems worry you and 
theyy do not disappear. The problems trouble you in your daily pursuits, but 
yourr work is not impeded by the problems". At the top of the next page the 
responsee scale was presented consisting of five, either male or female, 
photographs.. Below the photographs ten items were presented. 
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ConditionsConditions and scoring 

Thee first experimental factor was the order of the photographs. The 
photographss were presented in an ascending order of anxiety or in a random 
order.. In the random order the fairly anxious photograph (3) was presented on 
thee left, followed by the very-anxious photograph (5), the a-bit-anxious 
photographh (2), the relaxed photograph (1) and on the right the anxious 
photographh (4)- The second experimental factor was the order of the items that 
weree presented in either chronological order or in random order (6,10, 2, 7, 3, 
9,, 4, 8, 1, and 5). This yielded four versions of the questionnaire. In the first 
versionn both the photographs and the items were presented in a random order. 
Inn the second version the photographs were presented in a random order and 
thee items were presented chronologically, and in the third version the 
photographss were presented in ascending order of anxiety and the items were 
presentedd in a random order. The fourth version was identical to the original 
version,, in which the photographs are presented in ascending order of 
intensityy of anxiety and the items chronologically. 

Thee dependent variables were the expected anxiety levels at the various 
timess mentioned in the items. The anxiety at the time most remote from dental 
treatmentt was measured by Item 1 (a month before treatment), the anxiety 
duringg treatment was measured by Item 9 and the anxiety level immediately 
afterr treatment was measured by Item 10. The choice of the least anxious 
photographh resulted in an item score of 1 and the choice of the most anxious 
photographh in an item score of 5. Since the expected anxiety should go up with 
thee approach of dental treatment and drop when dental treatment is over, the 
itemm scores (the expected anxiety) were expected to vary within each subject. 

RESULTS S 

Thee internal consistency of the original version of the Photo Anxiety 
Questionnairee was highest for both male and female subjects (respectively, a = 
.866 and a = .91). For women consistency of the version in which both items and 
photographss were presented in a random order was lowest (a = .75). For men 
thee version in which only the photographs were presented randomly, but not 
thee items, showed lowest internal consistency (a = .83; see Table 5.1). 

AA multivariate analysis of variance was performed (Morrison, 1990) on 
ratingss to assess whether experimental factors affected the repeated 
measurementt of expected anxiety. The scores for men and women were 
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TABLEE 5.1 DEsaamvE STATISTICS OF THE EXPECTED ANXIETY AS MEASURED BY FOUR VERSIONS OF THE 
PHOTOO ANXIETY QUESTIONNAIRE 

Versionn Women Men 

MM SD N a M SD N a a 
Photographss Ascending 

Itemss Ascending 2.33 0.71 88 0.91 1.98 0.68 29 0.86 
Itemss Random 2.25 0.65 73 0.86 1.86 0.58 40 0.85 

Photographss Random 
Itemss Ascending 2.67 0.72 82 0.84 2.40 0.76 32 0.83 
Itemss Random 2.37 0.60 77 0.75 2.21 0.83 37 0.85 

TABLEE 5.2 SUMMARY OF MULTIVARIAT E ANALYSIS OF VARIANCE OF RATINGS 

Sourcee Women Men 

dfdf F Fa df F Fa 
Within-subjects s 

Timee before Dental Treatmen 
Timee x Order of Photographs 
Timee x Order of Items 
Timee x Order of Photographs 
xx Order of Items 
Withinn Cells Error 

Between-subjects s 
Orderr of Photographs 
Orderr of Items 
Orderr of Photographs 
xx Order of Items 
Withinn Group Error 

99 214.1 7 • 

99 0.7 6 

99 6.50 * 

99 1.0 0 

£8444 2038.1 7 

11 9.3 7 • • 

11 6.0 5 * 

11 1.9 6 

3166 1449.7 0 

86.1 22 " 

0.8 4 4 

6.34 " " 

1.3 8 8 

99 70.4 2 " 

99 0.8 6 

99 1.7 2 

99 0.4 6 

12066 958.5 9 

11 9.80 " 

11 1.5 9 

11 0.0 8 

1344 680.6 1 

27.8 7 7 

0.6 8 8 

2.1 8 8 

0.6 0 0 

Note.Note. The first column with F ratios gives the results of the univariate (mixed model) 
approachh and the second column with (Aproximated) F ratios gives the results of the 
multivariatee approach. 
*p*p  < .05. **p  < .01. 

analyzedd separately. As predicted, the expected anxiety of men and women 
wass different at the ten times or occasions mentioned in the items, because a 
significantt within-subjects effect for time was found (see Table 5.2). Noted 
anxietyy at the ten times or occasions are graphically displayed in Figure 5.1 and 
Figuree 5.2. When the photographs are presented in ascending order and in 
randomm order, ratings of anxiety rise with the approach of dental treatment 
andd drop when treatment is over, although the curve for the men is a bit 
irregular. . 

Second,, a significant main effect was found for the order of presentation of 
thee photographs upon the expected anxiety of both men and women (see Table 
5.2).. The random order of the photographs resulted in an over-all significant 
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TABLE5. 33 PROPORTION OF TIME S EACH PHOTOGRAPH IS CHOSEN WHE N PHOTOGRAPHS ARE PRESENTED 

RANDOML YY A N D WHE N PHOTOGRAPHS ARE PRESENTED I N ASCENDING ORDER 

Womenn Men 
Orderr of Photographs Order of Photographs 

Photograph h 
Relaxed d 
A-bit-Anxiou s s 
Fairl yy Anxious 
Anxious s 
Veryy Anxious 

N N 

Ascending g 
0.34 4 
0.27 7 
0.21 1 
0.12 2 
0.06 6 

161 1 

Random m 
0.29 9 
0.22 2 
0.25 5 
0.15 5 
0.09 9 

159 9 

Ascending g 
0.48 8 
0.29 9 
0.14 4 
0.05 5 
0.05 5 

69 9 

Random m 
0.40 0 
0.24 4 
0.14 4 
0.10 0 
0.12 2 

69 9 

higherr expected anxiety than the ascending order, t (318) = 3.05, p < .01 for 
men;; t (128) = 3.18, p < .01 for women. We found that in the random order the 
fairlyy anxious, anxious, and very-anxious photographs were chosen more often 
andd the relaxed and a-bit-anxious photographs less often than in the ascending 
orderr (see Table 5.3). 

Third,, for the female subjects a significant main effect was found for the 
orderr of the items upon the expected anxiety levels, but not for the male 
subjects.. For women, also a significant interaction effect between the within-
subjectss variable and the order of the items occurred, indicating that the main 
effectt of the order of the items was due to a difference on some items. For men 
thee results of the multivariate approach showed a similar significant 
interaction,, Approximated F (9) = 2.18, p < .05, but the results of the univariate 
approachh did not. As can be seen in Figure 5.1 and Figure 5.2, the curve of the 
meann ratings of anxiety as measured by Version 2 (random order of items) 
showss a deviation for Items 5 and 6. Items 5 and 6 had a significant lower 
ratingg in the random order for women, t (318) = 3.99, p < .001; t (318) = 5.74, p < 
.001,, respectively, whereas the other items did not have a significant different 
expectedd anxiety. Separate f-tests of the item scores of men showed that, again, 
Itemss 5 and 6 had significant lower ratings when presented in the random 
order,, t (136) = 2.20, p < .05, f (136) = 2.65, p < .01. 

Finally,, the proportion of incorrect judgements was calculated (see Table 
5.4).. A judgement was considered to be incorrect when a time more remote 
fromm dental treatment was judged as more anxious than a time closer to dental 
treatment.. We compared Version 4 (the original Photo Anxiety Questionnaire) 
withh the other three versions. The proportion of incorrect judgements by 
womenn was significantly higher when the photographs were presented 
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FIGUREE 5.1 EXPECTED ANXIETY OF WOMEN AT TEN TIMES MENTIONED IN THE ITEMS. 
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Treatment t 
Timee Before Dental Treatment 

Orderr of Photopgrahs Ascending with Items Ascending ) or Random ( O ) 

Orderr of Photopgrahs Random with Items Ascending (D ) or Random (A ) 

FIGUREE 5.2 EXPECTED ANXIETY OF MEN AT TEN TIMES MENTIONED IN THE ITEMS 
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52 52 



RobustnessRobustness of the Photo Anxiety Questionnaire 

TABLE5.44 PROPORTION OF TIMES AN ITEM WAS INCORRECTLY JUDGED AS MORE ANXIOUS THAN THE NEXT 
ITEMM IN EACH VERSION 

Versionn Incorrect 
Womenn Men 

Photographss Ascending 
Itemss Ascending 0.05 0.07 
Itemss Random 0.11 0.11 

Photographss Random 
Itemss Ascending 0.11 0.10 
Itemss Random 0.15 0.14 

randomlyy (z = -4.24, p < .00), when the items were presented randomly (z = 

-4.25,, p < .00) and when both items and photographs were presented randomly 

(zz = -6.34, p < .00). The proportion of incorrect judgements by men was only 

significantlyy higher when both items and photographs were presented 

randomlyy (z = -2.63, p < .01). 

DISCUSSION N 

Wee set out to test the robustness of the Photo Anxiety Questionnaire for 

modifyingg the sequence of the photographs and the items. The general 

responsee pattern, increasingly anxious as dental treatment drew nearer, was 

quitee resistant to effects of the sequence of photographs and items. Changing 

thee sequence of the photographs did not alter the response pattern and 

changingg the sequence of the items altered the response pattern only slightly. 

Hence,, subjects clearly reacted to the intensity displayed in the photographs 

andd not merely to its position on the scale. We did find an over-all higher 

ratingg of expected anxiety with randomly presented photographs, which was 

probablyy the result of an anchoring effect. Tversky and Kahneman (1974) 

showedd that the value of a judgement or estimate remains close to the 

anchoringg value with a high anchor leading to a higher estimate than a low 

anchor.. Here, the first photograph of the scale served as an anchor so that some 

subjectss seemed to anchor at the "fairly-anxious" photograph when this 

photographh was presented as the first label of the scale instead of the relaxed 

photograph.. Subsequently, these subjects chose the fairly-anxious, anxious and 

very-anxiouss photographs more often and the relaxed and a-bit-anxious 

photographss less, which resulted in the average higher rating of reported 

anxiety.. A random order of photographs also increased the number of incorrect 
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choices,, which lowered reliability. This finding corroborates the hypothesis 
that,, when the photographs are presented in a random order, some subjects 
becomee confused about the anxiety each photograph depicts. Because not all 
subjectss will become confused and only some subjects will anchor at the 
photographh presented first, the random presentation of the photographs will 
increasee the between-subjects differences. These between-subject differences 
indicatee a possible threat to validity, because some other trait than anxiety 
couldd determine which subject anchors at the fairly anxious photograph and 
whichh subject at the relaxed photograph and also which subject becomes 
confusedd and which one does not. 

Thee order of the items also effected the choices, but this effect was limited to 
Itemss 5 and 6. When observers judge the magnitude of a number of stimuli one 
directlyy after another, the previous stimulus becomes an additional reference 
magnitudee against which the stimulus is judged. Poulton (1989, p. 183) refers to 
thiss response bias as the sequential contraction bias. Observers underestimate 
thee size of the difference between the previous and the next stimulus (Poulton, 
1989).. The larger the difference, the larger the underestimation. In the random 
orderr Item 6 was presented as the first item. To assess their feelings of anxiety 
subjectss then had to use an internal standard (for example, how subjects felt at 
thee moment they were fillin g out the questionnaire) and not the previous item. 
Thee difference between how subjects felt while filling  out the questionnaire and 
howw they would feel in the waiting room (Item 6) is quite large and therefore 
thee anxiety experienced in the waiting room should be underestimated. Item 5 
("onn your way to the dentist") was succeeded by Item 1 ("one month before 
treatment"),, intuitively also a large difference. Had the items been presented in 
anotherr sequence, perhaps other items would have associated with a 
significantt effect. 

Thee response pattern of the male subjects was a bit irregular, even in the 
originall  Photo Anxiety Questionnaire, and also the reliability for men was 
lowerr than for women. This finding is probably due to the male photographs. 
Inn the pairwise comparison experiment mentioned earlier both women and 
menn showed more difficulty in differentiating among the male photographs 
thann among the female photographs. The male photographs were not spread 
evenlyy across the scale (the fairly anxious and anxious photograph were 
relativelyy close to one another), more subjects were inconsistent in their choices 
andd more between-subjects differences occurred when subjects compared the 
malee photographs. 
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Itt appears that the response pattern usually found is not the consequence of 
aa response bias. Moreover, the original structure of the Photo Anxiety 
Questionnairee is superior to the other presentations, because another 
presentationn only gives rise to response bias, increases the sequential 
contractionn bias, increases between-subjects differences, and subsequently 
lowerss reliability and validity. 
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THEE DEDUCTIVE DESIGN: A DEHNITION-DRIVEN APPROACH TO 

TEST-DEVELOPMENTT AND CONSTRUCT VALIDATIO N 

Abstract.Abstract. - The unified concept of validity and the never-ending process of validation 
aree difficult to handle when dealing with construct validation in practice. The 
Deductivee Design proposed here presents a framework for construct validation, when 
dealingg with constructs for which the concept of construct validity was originally 
introduced,, such as personality and attitudes. Construct validity is an evaluative 
judgementt of the trustworthiness of a test score interpretation. Two kinds of scientific 
argumentss can support such an interpretation: rationales and empirical evidence. 
Withinn the Deductive Design both rationales and empirical evidence center on the test 
scoree interpretation as derived from the underlying theoretical notions. Furthermore, 
constructt validation requires that two issues be addressed: construct representation 
andd irrelevant variance. Within the Deductive Design both issues of construct validity 
aree addressed from the outset, prior to test development. Because construct validity is 
ann evaluative judgement, the Deductive Design incorporates also an integrated 
evaluationn of both scientific arguments (rationales and empirical evidence) covering 
bothh issues, construct representation and irrelevant variance. This integrated 
evaluationn delineates subsequent lines of construct validation research and provides a 
soundd basis for research on the validity of other score based inferences and test utility. 

INTRODUCTION N 

Att the beginning of this century the problem of validity was defined as the 

problemm whether a test really measures what it purports to measure (Kelley, 

1927).. In the years to follow, three different kinds of validity were 

distinguished,, each associated with a different validation procedure: content 

validity,, predictive validity and concurrent validity. These three kinds of 

validityy were strongly linked to a specific aim of testing, that is, performance 

assessment,, prediction, or classification. The concept of construct validation 

wass introduced because the associated validation procedures were difficult to 

applyy to tests that were primarily designed to measure theoretical constructs. 

Inn the first description of construct validity, it was almost described as an 

escapee route: 
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"Constructt validity must be investigated whenever no criterion or universe 

off  content is accepted as entirely adequate to define the quality to be 

measured.""  (Cronbach & Meehl, 1955). 

Accordingg to Cronbach and Meehl construct validation was involved 

wheneverr a test was to be interpreted as a measure of some attribute or quality 

whichh was not "operationally defined". These attributes could be defined 

implicitl yy by a network of associations, the nomological network. In construct 

validation,, both hypothesis and predictions should be formulated on the basis 

off  the nomological network and should, subsequently, be tested empirically. 

Inn Cronbach and Meehl's first article on construct validity, several 

importantt ideas were formulated, albeit carefully, that eventually gave rise to 

thee present view of validity and construct validity (see for an overview, 

Angoff,, 1988). In the first place, they stated that it is not the test, that is 

validated,, but a principle for making inferences. This idea became widely 

acceptedd in the years to follow. Validity is now defined in the Standards for 

Educationall  and Psychological Testing (1985) as the appropriateness, 

meaningfulness,, and usefulness of the specific inferences made from test 

scores1. . 

Secondly,, Cronbach and Meehl stated that, in construct validation, we seek 

too justify how one is to defend a proposed interpretation of a test (p.284). In 

thiss view many types of evidence are relevant to construct validity, including 

contentt validity and criterion-related validity. The present view is that these 

differentt kinds of validity are not only relevant to construct validity, but that 

constructt validity actually embraces them. Messick (1995) remarks that 

constructt validity is based on an integration of any evidence that bears on the 

interpretationn or meaning of the test scores. These many lines of evidence 

cannott be integrated into one single coefficient; they can only be integrated into 

aa judgement. Construct validity can therefore be defined as an evaluative 

judgmentt of the trustworthiness of a test score interpretation in terms of a 

construct. . 

Thiss present view yields three difficulties when dealing with construct 

validationn in practice. First of all, in principle all evidence gathered in the 

processs of developing and using a test has bearing on the interpretation of test 

11 Validity theorists often refer to the more global definition of Messick (1989). He defines (p. 13) 
validityy as an integrated evaluative judgment of the degree to which empirical evidence and 
theoreticall  rationales support the adequacy and appropriateness of inferences and actions based on 
testt scores or other modes of assessment. 
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scoress (ea. Anastasi, 1986, Messick, 1989). Furthermore, as long as a test 
continuess to be used new evidence is gathered. Therefore, construct validation 
neverr ends. Third, test score interpretation starts with the construct definition 
andd consequently this definition is the first line of evidence (Anastasi, 1986). 
Thiss implies that the process of construct validation starts prior to test 
development,, hence the integrated evaluative judgement has to include the 
rationaless or evidence pertaining to the process of test development. And 
finally,, the problem that gave rise to the formulation of construct validity still 
exists.. We are still facing the difficulty of obtaining content- and criterion-
relatedd evidence for theoretical constructs that cannot be "operationally 
defined". . 

Givenn these difficulties, it is not surprising that practice falls short of the 
theoreticall  demands. The abundance of theoretical changes, recommendations, 
andd the multitude of potential pitfalls and validation methods have made it 
difficultt to see the wood for the trees. In order to clarify construct validation 
Messickk (1995) distinguishes six aspects. These aspects afford a means of 
checkingg whether the central issues of validity are addressed irrespective of the 
specificc construct, aim or measurement mode. Although these distinctions 
clarifyy our general view, they do not prescribe or describe the specifics. Stated 
inn other words, they do not provide a clear-cut approach for a construct 
validationn procedure in which these aspects are addressed and linked. 

Embretsonn (1994) does provide a clear approach, but it is aimed at ability 
testss only. In her Cognitive Design System the emphasis is placed on linking 
test-developmentt and construct validation with cognitive theories. For abilities, 
observablee phenomena can be postulated to have a very strong covariation 
withh the construct of interest, namely solving specific problems correctly or 
incorrectly.. In other words, abilities can be measured using so-called maximum 
performancee tasks (Cronbach, 1990)2, which a third person can evaluate as 
havingg been solved correctly or incorrectly. The Cognitive Design System is 
nott directly applicable, and not intended to be so, to the development and 
validationn of instruments for other kinds of constructs. 

AA similar systematic theory-driven approach for development and 
constructt validation is needed for non-ability tests; tests intended for those 
bothersomee theoretical constructs for which the concept of construct validation 
wass proposed in the first place. These theoretical constructs, such as attitudes 

II  thank G. J. Mellenbergh for this suggestion. 
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andd personality, are measured by so-called typical response tasks (Cronbach, 
1990),, because they refer to phenomena or attributes within individuals that 
cannott be observed by a third person, and for which no other observable, 
stronglyy related phenomena can be found. 

THEE DEDUCTIVE DESIGN FOR CONSTRUCT VALIDATIO N 

Ass already stated, construct validity can be defined as an evaluative 
judgementjudgement of the trustworthiness of a test score interpretation in terms of a 
construct.. According to De Groot (1981), judgement formation occurs through 
exchange,, criticism and argumentative discussion within the (scientific) Forum. 
Hence,, a judgement of trustworthiness of a test score interpretation occurs 
throughh a scientific argumentative discussion3. An argumentative discussion 
entailss that scientific arguments have to be presented pertaining to the 
interpretation.. Such scientific arguments should, by preference, focus at 
plausiblee rival hypotheses (see Campbell, 1986; Cronbach, 1988) or threats. 

Twoo global threats to a test score interpretation can be distinguished 
(Messick,, 1995, among others). When interpreting a test score in terms of a 
theoreticallyy defined construct, the test score is regarded as a reflection of the 
constructt of interest. The first threat, construct underrepresentation, occurs 
whenn the test score reflects only part of the construct as defined. The second 
threat,, irrelevant variance, occurs when the test score reflects more than the 
constructt of interest, which means that some of the test score variance is 
irrelevantt to the construct of interest. So, the scientific arguments should 
supportt the interpretation that the test score reflects the whole of the construct 
ass defined, and, second, reflects nothing else. 

Thiss interpretation can be supported by two kinds of scientific arguments: 
rationaless and empirical evidence. Within Embretson's Cognitive Design 
Systemm both the rationales and evidence centered on the cognitive processes 
requiredd for solving the maximum performance task. Likewise, the framework 
presentedd here, focuses at the link between the interpretation and the construct 
definition.. The Deductive Design is a framework for validation of a test-score, 
designedd to measure a theoretical construct, which is obtained with a typical 
responsee task. The interpretation of such a test score is based in the first place 
uponn the theory concerning the construct of interest. 

33 Several validation theorists (Cronbach, 1988; Kane, 1992) take such an argumentative 
perspectivee of validity. 
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FIGUREE 6.1 TH E DEDUCTIV E DESIGN: GLOBA L OUTLIN E OF THE SCIENTIFI C ARGUMENTATIO N SUPPORTING A 

TESTT SCORE INTERPRETATIO N 
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b.. Translation 

c.. Modeling 

2.. Empirical evidence 

Threatss to validity 

Constructt representation Irrelevant variance 

Off  what construct of interest is and what not 

Off  construct of interest into test content and nothing else 

Howw test-score reflects construct and nothing else 

Thatt construct reflects whole of construct and nothing else 

Withinn the Deductive Design, therefore, the rationales (the first scientific 
argument)) consist of specifying how the interpretation is derived from the 
underlyingg theoretical notions. This requires, first, formulating what the 
constructt of interest is and what not. But, the interpretation is based also upon 
thee operationalization and modeling of the construct of interest. Therefore, the 
wayy in which the construct definition (and nothing else) is translated into the 
testtest content has to be specified next. Third, we have to model how the typical 
responsess to the test content reflect the construct of interest and nothing else. 
So,, in fact, the derivation of the test-score interpretation is threefold: 
formulation,, translation and modeling (see Figure 6.1). 

Thee second scientific argument consists of presenting evidence that supports 
thee derived interpretation. This entails presenting evidence that the test-score 
reflectss the whole of the construct and evidence that the test-score does not 
reflectt something else. 

Whenn the first line of empirical evidence is presented construct validation 
hass not ended, because construct validity is not a list of arguments, but an 
evaluativee judgement. Consequently, a framework for construct validation 
shouldd move beyond summing up the initial arguments supporting an 
interpretationn or refuting an alternative interpretation. The Deductive Design 
encompasses,, therefore, an initial evaluation of construct validity that indicates 
futuree lines of construct validation research. This initial evaluation entails 
evaluatingg and integrating the eight components of the argumentation 
displayedd in Figure 6.1. 
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Thee Deductive Design is a framework for obtaining a judgement of the 
trustworthinesss of a test score interpretation, as derived from the construct 
definition,, by evaluating an argumentation. The argumentation involves 
specifyingg how the interpretation is derived from the identification, translation 
andd modeling of the construct of interest (the rationales), and, second, 
presentingg evidence supporting the derived interpretation. Both arguments 
shouldd cover the two central issues denoted by the threats to the derived 
interpretation,, that is complete construct representation and the absence of 
irrelevantt variance. 

FORMULATION N 

ConstructConstruct representation 

Thee construct of interest has to be identified and defined. The construct of 
interestt can be defined in two ways. Kerlinger (1986) defines a construct as an 
abstractionn formed by generalization from similar phenomena or attributes 
thatt is systematically defined to be used in scientific theory. So, a construct is 
definedd explicitly by the group of phenomena or attributes the construct refers 
to.. Furthermore, the construct is implicitly defined by the other constructs and 
phenomenaa of the scientific theory, of which the construct is part (Cronbach & 
Meehl,, 1955). 

Generallyy we use a very global theory and apply this theory to a more 
specificc research domain. Consequently, the researcher should first specify the 
groupp of attributes the construct refers to and next how this group of 
attributes,, the construct domain, is narrowed down to fit the specific research 
domainn (Hox, 1997). For example, the construct "attitude" is defined (see 
Guttman,, 1982) and then this definition is narrowed down to "political 
attitude".. The researcher should also make clear how the construct is assumed 
too exert its influence on other phenomena. This entails determining the 
structuree or essential aspects of the construct. The essential aspects are those 
aspectss mat can cause a difference in the influence the construct exerts. For 
example,, the extremity of attitudes (from negative to positive), the accessibility 
off  an attitude in memory (Fazio, 1989) and the strength of an attitude 
(Krosnickk and Abelson, 1992) can exert influence on behavior. The exact 
specificationn of the group of phenomena or attributes a construct refers to and 
thee structure of that group will be called the explicit construct definition. 
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Thee formulation of such an explicit construct definition is difficult when 
dealingg with vaguely described constructs, which is often the case. Clarification 
off  a construct (see Hox, 1997) can be obtained by dimensions/indicator 
analysiss (Fiske, 1971; Lazarsfeld, 1958,1972), semantic analysis (Sartori, 1984), 
signifyingg concept analysis (De Groot & Medendorp, 1986), or facet theory 
(Guttman,, in Levy, 1994). We should note that most of these techniques are not 
limitedd to the exact formulation of a construct, but also include the 
operationalization. . 

Afterr formulation of the explicit construct definition, the construct should 
alsoo be defined in the second way. The implicit construct definition has to be 
formulated.. The construct is part of a scientific theory, which constitutes of a 
sett of interrelated constructs, definitions and propositions that present a 
systematicc view of phenomena with the purpose of explaining and predicting 
thee phenomena (Kerlinger, 1986). The set of constructs, through which or in 
relationshipp with which the construct of interest exerts its influence, and the 
phenomena,, one seeks to explain or predict, delineate the boundaries of the 
constructt of interest. These boundaries provide an implicit definition of the 
construct.. For example, in the theory of reasoned action (Ajzen & Fishbein, 
1980;; Fishbein & Ajzen, 1975) attitudes and subjective norms influence 
intentions.. Intentions on their turn influence behavior. Within that theory 
subjectivee norms and intentions thus implicitly define attitudes4. 

And,, as was the case with the explicit construct definition, the researcher 
shouldd specify how the implicit definition is narrowed down to fit  the specific 
researchh domain. 

IrrelevantIrrelevant variance 

Afterr identifying the construct of interest, we have to identify the 
phenomenaa or constructs of disinterest (see Figure 6.1). Because obviously all 
elsee is of disinterest, we have to identify what is of particular disinterest given 
thee construct and task for measuring the construct. The range of interest is 
limitedd by the theory concerning the construct of interest and by the particular 
researchh question. A construct is defined for a particular purpose, and, 

44 This example illustrates that not all constructs and relationships from the nomological 
networkk are included in the implicit construct definition. The implicit construct definition 
containss only those constructs and relationships through which the construct of interest exerts 
itss influence. As a consequence, the implicit construct definition is narrower than the 
nomologicall  network. 
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furthermore,, a construct is proposed in order to explain, predict or select 
withinn a particular population, setting or time. In other words, the formulation 
off  the purpose and conditions of the research identifies the limits of interest given 
thee construct. 

Beforee turning to the actual translation of the construct definition into test 
content,, we need to identify what is of particular disinterest given the task for 
measuringg the construct. A task has to be selected and the skills and attributes, 
thatt are required for responding to the selected task, have to be identified. The 
choicee of the task is strongly guided by the kind of construct the researcher 
intendss to measure. Trie Deductive Design is intended for constructs that are 
measuredd by tasks requiring a typical response. Typical response tasks are 
taskss with which we seek to determine a person's typical performance, i.e., 
whatt that person is likely to do in a given situation (Cronbach, 1990). Usually 
thesee typical response tasks rely on self-report, for example a person is asked 
directlyy to indicate whether or not he/she intends to vote. However, other 
taskss are possible. Dovidio and Fazio (1992), for example, have developed 
proceduress to obtain an indirect assessment of attitudes. . 

Thee selected task determines the skills and attributes required for 
generatingg a response. Some of these skills (or all of them) do not reflect the 
constructt of interest. For example, the response process with verbally 
presentedd tasks requires language skills. These requisite skills can influence the 
testt scores and cause irrelevant variance. This kind of irrelevant variance wil l 
bee referred to as concept-related irrelevant variance, to denote that the irrelevant 
variancee is caused by skills or attributes that are not part of the scientific theory 
concerningg the construct of interest and hence are not part of the implicit 
constructt definition. 

Summarizing,, the formulation should provide an answer to four questions: 
1)) To what group of attributes does the construct refer and how does the 

constructt exert its influence (the explicit construct definition)? 
2)) Which phenomena does the construct effect in interplay with what other 

constructss (the implicit construct definition)? 
3)) Why is the construct defined and for whom, where and when (the 

purposee and the conditions)? 
4)) What are the skills and abilities required for generating a response to the 

selectedd task? 
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TRANSLATION N 

Afterr the formulation, the construct definition has to be translated into 
observableobservable variables appearing to be a suitable representation of the construct 
(Hox,, 1997). This translation should be based upon all four formulated aspects: 
thee explicit and implicit construct definition, the purpose and the required 
skills. . 

IrrelevantIrrelevant variance 

Inn order to prevent irrelevant variance due to the skills required for 
responsee generation (concept-related irrelevant variance), guidelines for the 
translationn have to be formulated. If, for example, one uses written statements 
ass a task, the reading skills of the respondents might influence the test scores. 
Inn that case, the guidelines could be that all items have to be equally difficult in 
termss of item wording, and that the item wording has to be easy enough for 
thee target population to understand. More generally phrased, the level of 
abilityy (or skill) required for generating a response should be minimal and the 
differentt items of the test should require the same level of ability. 

Secondly,, the method of test administration has to be determined. The 
specifiedd purpose and conditions partially determine the administration 
methodd (mode, procedure, and item order). Usually, the administration 
methodd is also based upon personal preferences and pragmatic reasons, such 
ass costs. But the administration method can also be aimed at preventing 
alternativee non-intended reactions. For example, a written questionnaire 
insteadd of an interview might be preferred, in order to prevent interviewer 
effects.. The testing situation can be viewed as a social event (Rosenthal and 
Rosnow,, 1969). As a consequence, the respondent might not only react to the 
manipulatedd item attractiveness, but also to the testing situation. This may 
yield,, for example, responses that are influenced by social desirability or by test 
anxiety.. In other words, the social character of the testing situation may yield 
irrelevantt variance also. This kind of irrelevant variance is due to concepts that 
aree not required for generating a response, and that are, consequently, difficult 
too anticipate. 

ConstructConstruct representation 

Inn accordance with the guidelines the construct definition has to be 
translatedd into the item content. The researcher should seek to vary only 
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contentt referring to the construct of interest and should try to exclude any 
contentt that refers to the constructs that appear in the implicit definition. So, on 
groundss of the implicit construct definition, boundaries of the item content 
havee to be formulated. For example, when the attitudes are implicitly defined 
byy social norms and intentions (i.e. in the theory of reasoned action), the items 
measuringg an attitude should not be phrased in terms of "I will" . Such a 
phrasingg refers to a construct (i.e. intention), that appears in the implicit 
definition. . 

AA systematic translation of the explicit construct definition can be obtained 
byy means of a facet design. Examples of such a facet translation can be found in 
Stouthard,, Mellenbergh and Hoogstraten (1993) for dental anxiety and with 
Hoxx (1986) for subjective wellbeing. The attractiveness or difficulty of the items 
shouldd reflect different levels of the various aspects of the construct. 

Furthermore,, the responses to these items have to be registered and scaled5. 
Registrationn requires determining the number and labels of response 
categories.. The labels should be consistent with the type of response (discrete 
orr continuous) invoked by the item content. A simple strategy to detect a 
mismatchh is to reformulate the item as a question and to use the response labels 
too formulate an answer6. The labels match the item content, when it is possible 
too formulate a meaningful answer to the question. To illustrate, in the next 
item77 a mismatch between item content and response labels occurs. 

Gixiee the number trat describes 
11 2 3 4 

definitelyy do rot feel cannot decide slightly fed definitefyfeel 

Thee item can be reformulated as the question: How happy do you feel? But 
onlyy the third response label yields an appropriate answer. The first and fourth 
labels,, for example, yield answers to the question: How certain are you of your 
feelingg of happiness? 

Thee scaling of the responses should be consistent with the registration of 
thosee responses. Once again, one should be suspicious of mismatches. For 
example,, the responses to the item mentioned above were scaled at interval 
level.. An interval level implies that the four categories can be ranked and that 

55 Personal communication with G. J. Mellenbergh, 1999 
66 The survey interview with typical response tasks which is the focus of this article is viewed as 
aa special case of conversation (e.g. Bingham & Moore, 1934; Bradburn, 1992). 
77 This item is cited from Russell and Carroll (1999), who use the item as an example of 
ambiguouss polarity. 
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thee differences between the subsequent categories are equal, which is very 

doubtfull  in the given example. 

Summarizing,, like the formulation, the translation involves four steps. The 

identifiedd requisite concepts, the implicit construct definition, the explicit 

constructt definition and the purpose and conditions are translated into 

guidelines,, boundaries, items and method of administration respectively. The 

entiree process is directed at translating the construct definition into observable 

variabless in such a way, that all potential respondents can give a response as 

intended.. This entails that the attractiveness of items has to reflect the various 

aspectss and levels of the construct as defined in the explicit construct 

definition.. Furthermore, the reflection or influence of the other constructs from 

thee implicit construct definition and of (required and non-required) concepts 

associatedd with the task and administration method should be minimized or 

excluded. . 

MODELING G 

ConstructConstruct representation 

Afterr the translation, we should turn to the final step of formulating the 

rationales.. As many validity theorists have emphasized, the researcher should 

specifyy exactly how the test score reflects the construct of interest in a model (see 

amongg others Loevinger, 1957, on structural fidelity; Messick, 1995, on the 

structurall  aspect of validity and Embretson, 1983, on modeling). The 

translationn of the explicit construct definition can be represented in a 

measurementt model. The choice of a specific measurement model requires that 

thee aggregation level of the responses is specified. A model for sumscores or a 

modell  for item responses might be used (e.g. Mellenbergh, 1998). When a 

modell  for sumscores is used, the way in which the responses are aggregated 

shouldd be specified, based on the theoretical specifications of the construct. The 

testt score should adequately reflect the different aspects of the construct. 

Iff  an item response model is used a choice is required among the various 

possiblee models. The choice is usually only partially delimited by the 

formulationn and translation (for example the choice between a model for 

dichotomouss responses or polytomous responses) and is often a matter of 

individuall  preference. As Hox and Mellenbergh (1990) point out, more 

attentionn should be paid to the link between operationalization and the choice 
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off  a particular item response model. An example of linking the 
operationalizationn and the choice of a model is the step approach (Van 
Engelenburg,, 1997). In this approach, a choice among the various models for 
polytomouss ordinal item responses is linked to different task characteristics. 

Butt not only the formulation and translation of the explicit construct should 
bee represented in a model. The same goes for the implicit definition and the 
additionall  constructs. The implicit construct definition can be represented in a 
structurall  model (i.e. Bollen, 1989) in which the nature, strength, and direction 
off  the relationships of the construct of interest with the other constructs and 
phenomenaa are specified. 

IrrelevantIrrelevant variance 

Likewise,, a structural model for the additional concepts has to be 
formulated.. In the formulation and translation, several required and non-
requiredd concepts were identified whose influence on the test score should 
havee been minimized. Therefore, the second structural model should represent 
thee absence of association of the variable (construct) of interest with the 
variabless of those additional concepts. 

Thee administration procedure and the identified purpose and conditions 
cann impose restraints upon the method of data-collection. For example, a 
particularr sample or method of sampling might be required or a particular 
researchh design. Usually, the exact method of data-collection is determined 
whenn turning to empirical evidence. 

Too conclude, all three rationales (identification, translation and modeling) 
coverr the two central issues, construct representation and irrelevant variance, 
denotedd by the threats to a test score interpretation, as displayed in 

Figuree 6.2. The issue of complete construct representation is addressed by 
formulatingg the group and structure of attributes a construct refers to (the 
explicitt construct definition). Furthermore, the phenomena and constructs that 
aree influenced by the construct of interest are identified (the implicit construct 
definition).. The explicit construct definition is translated into item content and 
intoo a response scale. Next, the explicit construct definition is represented in a 
measurementt model. The implicit construct definition is translated into 
boundariess of item content and, next, represented using a structural model. 
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FIGUREE 6.2 THE SCIENTIFIC ARGUMENTATION WITHIN DEDUCTIVE DESIGN 
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Thee issue of irrelevant variance is addressed by identifying the skills 
requiredd for generating a response and by identifying the research conditions 
andd purpose. These requisite skills are translated into guidelines for item 
wordingg and represented in a structural model. The purpose and conditions, 
onn their turn, are translated into an administration method and data collection 
method. . 

PRESENTATIONN OF EMPIRICAL EVIDENCE 

Thee first argument for the scientific discussion (the rationales), to render a 
judgementt of the trustworthiness of a test score interpretation, is now 
presented.. Next, the second argument has to be presented: the empirical 
evidence.. On the basis of the specification of the rationales empirical data are 
collectedd to test the interpretation. The sample, design, and procedure of the 
data-collectionn should be consistent with the formulated purpose and 
conditions,, as well as with the specified administration procedure. As for the 
measuress to be taken, the construct of interest should be measured using the 
measurementt instrument and using an existing instrument, if available, for 
comparativee purposes (the multi-method comparison, Campbell & Fiske, 1959). 
Furthermore,, the constructs and phenomena of the implicit construct definition 
andd the identified requisite and non-requisite concepts should be measured 
(thee multi-trait comparison, Campbell & Fiske, 1959). Finally, the collected data 
aree analyzed by fitting the specified models. The techniques chosen to analyze 
thee data should be consistent with these specified models. 

Likee the rationales, the evidence also covers the two central issues: 
evidencee that the test score reflects the whole of the construct (construct 
representation)) and evidence that the test score does not reflect anything else 
(irrelevantt variance). 

ConstructConstruct representation 

Thee first line of empirical support consists of evidence that the test score 
reflectss the whole of the construct as defined explicitly and implicitly. A global 
assessmentt of the explicit construct representation is obtained by comparing 
thee new instrument with an existing instrument for the construct of interest, 
thee so-called multi-method comparison. The implicit construct representation, 
onn the other hand, is assessed globally by fitting the structural model. Once 
againn the new measurement instrument for the construct of interest can be 
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comparedd with an existing instrument by fitting the structural model using 

bothh instruments. 

Thiss global evidence has to be supplemented with specific evidence, that 

is,, evidence at an item level. Confirming the explicit construct representation 

involvess confirming the hypothesized structure and item attractiveness, since 

thee items are specified to reflect different aspects of the construct and to reflect 

differentt levels of these aspects. The explicit construct definition can be 

confirmedd by fitting the specified measurement model. 

Also,, specific evidence regarding the implicit construct representation has 

too be obtained. The (essential) aspects of the construct are hypothesized to 

causee a difference in the influence the construct exerts on observable 

phenomena.. Therefore, the hypothesized relevancy of the aspects of the 

constructt should be confirmed by assessing the relationship of each aspect with 

thee phenomena to be predicted. 

IrrelevantIrrelevant variance 

Thee second line of evidence is aimed at refuting that the test score reflects 

somethingg other than the construct of interest. The first alternative hypothesis 

iss that the test score reflects or is influenced by other concepts, which is called 

heree concept-related irrelevant variance (see Figure 6.2). The concepts required 

forr responding should not cause variation in the test scores. Neither should the 

non-requiredd concepts, associated with the social character of the testing 

situation,, cause variation in test scores. In order to refute the alternative 

interpretationn of concept-related irrelevant variance, the test scores have to be 

comparedd with the test scores reflecting those other concepts. 

Butt evidence that other concepts do not cause substantial differences in test 

scoress does not imply that the intended response is actually given. Even when 

alll  requirements for excluding concept-related irrelevant variance are met, the 

intendedd response might not be given. The many potentially confounding 

responsee effects can be roughly grouped into two additional ways in which the 

actuall  response can deviate from the intended response. 

Thee intent is that the respondents react to the attractiveness of the item, as 

manipulatedd by the researcher. The actual response deviates from the intended 

response,, when the respondent reacts to the non-manipulated attractiveness of 

thee item. At least three sources of non-manipulated attractiveness exist. The 

firstt source is the attractiveness of the response categories. When respondents 

reactt to the attractiveness of the response categories, response styles such as 
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yes-sayingg or satis f icing (Krosnick, 1991) are the result. Second, the 
attractivenesss of an item might be influenced by the attractiveness of the 
previouss item, which results in item order effects- And third, the attractiveness 
off  the item content or of the response categories might have changed due to 
repeatedd administrations (see Bray, Maxwell, & Howard, 1984; Koele & 
Hoogstraten,, 1988; Schwartz & Sprangers, 1999 on the subject of response shift 
andd Schmitt, 1982; Schmitt, Pulakos, & Lieblein, 1984, on beta- and gamma-
change). . 

Thee second way in which the actual response can deviate from the intended 
responsee occurs when the response is relative rather than absolute. The 
responsee might for example be given in reference to a group. This yields 
relativee item bias (Borsboom, Mellenbergh & Van Heerden, 1999), also called 
group-typee bias (Oort, 1994, 1996). The response might also be given in 
referencee to earlier answers, which results in an increase in the consistency 
betweenn the responses (the so-called Socratic effect, see among others, 
OMalleyy & Thistlewaite, 1980). 

Thesee forms of irrelevant variance, method-related irrelevant variance, can 
bee assessed globally by comparing several methods of test administration. For 
example,, by comparing two administrations of the measurement instrument 
withh different item orders. At item-level both concept-related irrelevant 
variancee and method-related irrelevant variance (for an overview of all types 
off  bias see Oort, 1994,1996) can be assessed using various item bias detection 
techniquess (Holland & Wainer, 1993; Millsap & Everson, 1993), e.g. restricted 
factorr analysis (Oort, 1992). 

Summarizing,, evidence regarding the explicit and implicit construct 
representationn and evidence regarding concept-related and method-related 
irrelevantt variance has to be presented (see Figure 6.2). The data are collected 
inn concordance with the formulation and translation. Following, these data are 
analyzedd globally and specifically using the specified models and item bias 
techniques. . 

INITIA LL EVALUATION 

Oncee the two scientific arguments, rationales and empirical evidence, have 
beenn presented, an evaluation has to be presented that subsumes these 
argumentss and that indicates subsequent lines of validation research. The 
wholee argumentation addresses two basic issues of an interpretation: (explicit 
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andd implicit) construct representation and (concept-related and method-

related)) irrelevant variance. The researcher sets out with specifying the 

rationales,, the derivation of the interpretation, which comprises the theoretical 

formulation,, the translation into the test and the modeling of the test score. 

Andd next the global and specific empirical evidence is presented (see Figure 

6.1).. So, evaluating the whole argumentation requires evaluating several 

componentss and the links between the components. This evaluation consists of 

threee aspects. The first aspect deals with the question whether all components 

off  the argumentation support the interpretation, the ambit of the 

argumentation.. The second aspect focuses at evaluating how strongly these 

componentss support the interpretation, the strength of the argumentation. And 

third,, the generalizability of the components has to be evaluated. 

Ambit Ambit 

Thee ambit of the argumentation can vary due to two causes. First of all, one 

off  the issues of the argumentation, for example concept-related irrelevant 

variance,, might be completely absent. Complete absence means that neither the 

rationaless nor evidence supporting the issue was provided. But also a link 

mightt be missing, which results in a missing-component in only one of the two 

arguments.. For example, a multi-trait comparison might be performed, 

althoughh the potentially confounding concepts were not identified in the 

specification.. Of course, a complete argumentation enhances the 

trustworthinesss of an interpretation. The Deductive Design for construct 

validationn aims at preventing such an absence of components. 

Thee second cause for variation in ambit is the possibility of finding only 

partiall  support for the test-score interpretation. For example, the researcher 

mayy have found support for the construct representation in terms of the 

explicitt construct definition, but not in terms of the implicit construct 

definition.. Or, no support may have been found for the exclusion of the 

conceptss required for generating the responses. The item analyses show 

whetherr the lack of complete support might be caused by some of the items. 

Thenn the ascertainment of partial support should result in item selection or 

itemm rewriting. 

Ass is often emphasized, item selection and rewriting should not be carried 

outt solely on psychometric grounds. Whereas the evidence of the item-analyses 

yieldss the psychometric grounds, the specification yields the theoretical 

rationaless for selection and rewriting. Of course, the rules and rationales for 
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selectionn and rewriting have to be clearly specified and have to be 

unambiguouss in order to insure replicability. With clear and unambiguous 

ruless an arbitrary other researcher should retain the same set of items given the 

samee data set. Clarity furthermore insures that the appropriateness of selection 

andd rewriting can be tested in separate lines of research. 

Strength Strength 

Howw strongly confirmation or lack of confirmation effects the 

trustworthinesss of the proposed interpretation depends on the precision of the 

argumentation.. The more precise the researcher has been about the construct of 

interestt and about how the constructs and variables are related and vary, the 

moree difficult it is to obtain confirmatory evidence. For example, the presence 

off  a relationship between two variables is more easily confirmed than the 

presencee of a linear relationship with a particular strength and direction. In the 

latterr case the relationship between the variables is specified to be restricted to 

aa particular kind of relationship. Thus, the more precise (restrictive) the 

argumentationn is the more supportive evidence adds to the trustworthiness. In 

casee of complete, but weak confirmatory evidence subsequent research should 

bee directed at increasing the precision of the argumentation by adding 

restrictions. . 

Anotherr matter of importance is that we should be circumspect of missing 

linkss between the arguments, as was the case with the ambit. In articles on 

validationn of particular tests, the occurrence of three kinds of non-linked 

restrictionss can be noted. The first are contradictory restrictions. An example of 

suchh a contradiction is the use of an analysis technique for linear relationships 

whenn in fact the relationship between two constructs is defined as non-linear. 

Thee second kind is a restriction that could have been deduced but was not. 

Ann example of such an absent restriction is the use of an exploratory factor 

analysiss even though a specific structure is defined and implemented in the 

test.. If a specific structure is implemented, this structure should be translated 

intoo the measurement model and a confirmatory factor analysis should be 

used.. The Deductive Design is aimed at preventing these first two kinds of 

non-linkedd restrictions, which could result in lack of complete confirmation. 

Thee third kind of non-linked restrictions are restrictions that are not present 

inn the formulation but added later on in the argumentation. We can 

differentiatee between added restrictions that are prerequisite and those that are 

not.. An example of an added restriction which is not prerequisite occurs when 
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aa highly restrictive measurement model is chosen (e.g. the Rasch-model, 1960), 

whereass no theoretical rationales support those restrictions and a far less 

restrictivee modell  (e.g. Mokken, 1970,1997) could have been used. 

But,, in order to obtain and analyze evidence, choices and restrictions have to 

bee made even when explicit theoretical rationales lack. This lack of theoretical 

rationaless can occur at various levels. Mellenbergh (1980) pointed out that 

whenn a psychological theory is investigated using empirical data, theories at 

otherr levels, that is, psychometric theories and data-analytical theories, play an 

importantt role. Generally, the psychological theory about the construct of 

interestt is not and probably cannot be specific enough to deduce the 

prerequisitee restrictions and choices imposed at the other theoretical levels. As 

alreadyy pointed out, the method of administration and the choice for a 

particularr measurement model are difficult to deduce from the identification 

andd translation. Furthermore, the assumptions underlying particular 

measurementt models might not have been established yet (see Van de Brink & 

Mellenbergh,, 1999). Also, the analysis techniques used are based on specific 

assumptionss regarding, for example, the distribution of the variables. Often, 

thesee assumptions can not be linked with the psychological theory. 

Thiss kind of an added non-linked restriction can also cause lack of complete 

confirmation.. The evident course of subsequent action is to choose an 

alternativee analysis technique, measurement model or administration method. 

Off  course, haphazardly choosing alternatives is not recommended. When 

theoreticall  rationales fall short, the choice can be based on simulation studies 

onn robustness against the violation of assumptions underlying particular 

measures,, or underlying the measurement model and analysis techniques (e.g. 

Vann Engelenburg & Schouwstra, 1997). 

Generality Generality 

Thee final characteristic of the argumentation is its generality, which 

determiness the generalizability of the test score interpretation. The generality 

off  the argumentation is limited in two ways. First, the generality of the whole 

argumentationn can not exceed the generality of the final argument: the 

presentedd evidence. The generality of the evidence is almost always smaller 

thann the generality of the rationales. Replication studies are needed to establish 

whetherr the findings are as general as defined. Usually, we are aware of the 

limit ss imposed by the method of gathering evidence (e.g. the particular sample 

off  respondents), even though this awareness seldom results in replication 
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studies.. But also a particular method of test administration, a particular set of 
itemss and a particular measurement model are chosen. These choices influence 
thee findings as well and are grounds for replication (De Leeuw, Mellenbergh, & 
Hox,, 1996). Strictly speaking, every choice made after the formulation that was 
nott deduced, or that was not based upon random sampling, requires a 
replication. . 

Second,, the generality of the argumentation is limited to the implicit 
constructt definition and to the purpose and conditions mentioned in the 
specification.. In other words, the test score cannot be interpreted solely in 
termss of the explicit construct definition, but can only be interpreted within the 
contextt of the psychological theory and the particular research question. If the 
constructt of interest is placed within another psychological theory, the 
boundariess of the construct and processes through which the construct exerts 
itss influence are defined differently, and therefore the interpretation is by 
definitiondefinition different. Therefore, great reserve should be employed with respect to 
formulatingg theoretical changes. All too often lack of confirmation is attributed 
too the psychological theory. Above several potential causes for lack of 
confirmationn are outlined which should be investigated before turning to 
formulatingg new psychological theories or psychological models. 

APPLICABILITYY OF THE DEDUCTIVE DESIGN 

Thee Deductive design is intended to provide in the need for a systematic 
theory-drivenn approach to the development and construct validation of tests 
forr theoretical constructs, such as attitudes and personality. In this framework, 
constructt validation is addressed before the instrument is developed. 
Therefore,, the Deductive Design is characterized by the a priori approach to 
constructt validation. It is essential in this approach that not only construct 
representationn is dealt with from the outset of test development, but that also 
thee irrelevant variance, that is plausible given the task and measurement 
method,, is dealt with from the outset. Furthermore, in order to obtain a 
judgementt of the trustworthiness of a test score interpretation (a judgement of 
constructt validity), the various sources of support have to be evaluated and 
integrated.. Therefore, the second important characteristic of the Deductive 
Designn is that it incorporates such an integrated evaluation of rationales and 
empiricall  evidence (the scientific argumentation). 
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Inn contrast to Messick's aspects of construct validity (1995) and, for 
example,, Kane's argumentative approach (1992) to validity, the applicability of 
thee Deductive Design is limited to a specific kind of construct, which is 
measuredd using a specific kind of task. Just like Embretson's Cognitive Design 
Systemm (1994) is only intended for ability tests with maximum performance 
tasks,, the Deductive Design proposed here is only intended for non-ability 
testss with typical response tasks. But the applicability of the framework is 
furtherr limited due to the aim to start construct validation with the construct 
definition.. Oosterveld and Vorst (1996; Oosterveld, 1996) classified the various 
testt development methods according to the nature of the a priori information 
aboutt the construct. The development can be based on empirical data (the 
inductivee method), on informal knowledge of either experts or potential 
respondentss (the intuitive method) or on formal knowledge (the deductive 
method).. The applicability of the Deductive Design is limited to the deductive 
test-developmentt method, because formal knowledge, the construct definition, 
iss taken as the basis for test-development. 

Thiss latter characteristic of the Deductive Design is another difference with 
Embretson'ss Cognitive Design System. In the Cognitive Design System, it is not 
thee construct definition, but the response process required for solving the task 
thatt is taken as the basis for test-development. The cognitive process used to 
solvee a task is reflecting the construct of interest and thus provides a definition 
off  the construct. Within the Cognitive Design System the test-development is 
aimedd at ensuring that variance in the test score reflects differences in this 
responsee process. In contrast, the focus of the Deductive Design is at excluding 
testt score variance due to these response processes, since these processes do not 
reflectt the construct of interest. 

Constructt validation within the Deductive Design is aimed at providing 
argumentss for the derived test score interpretation that the whole of the 
constructt is represented and that no irrelevant variance is present. Emphasis is 
placedd upon the specification of the rationales underlying the interpretation, 
whichh entails formulating the construct definition and sources of irrelevant 
variance,, translating these into the test content, and representing them in 
models.. The empirical evidence to be presented should support this derived 
interpretation.. The link between specification and evidence ensures detection 
orr prevention of mismatches and provides an understanding of empirical 
findings.. Finally, construct validity can be assessed by evaluating the whole 
argumentation,, which delineates subsequent lines of construct validation 
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researchh and thus provides a sound basis for research into the validity of other 
scoree based inferences and test utility. As such, the Deductive Design provides 
aa framework for obtaining an initial judgement of the trustworthiness of a test 
scoree interpretation as derived from the construct definition. 
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THEE NUTRITION EFFICACY SCALE: DEVELOPMENT AND CONSTRUCT 

VALIDATIO NN USING THE DEDUCTIVE DESIGN 

Abstract.Abstract. - An overview of articles, dealing with the validation of self-efficacy scales, 
demonstratedd that the emphasis is placed upon predictive relevance, rather than on 
showingg that the test-score adequately reflects self-efficacy and nothing else. The aim 
off  the present study was to support such a test score interpretation by theoretical 
rationaless and empirical evidence. In order to achieve that aim, the Deductive Design 
wass used to develop and validate a nutritional self-efficacy scale. The evaluation of 
thee rationales and empirical evidence show that the interpretation of the level-score is 
trustworthy.. In contrast, the interpretation of the strength-score is not supported, 
becausee the strength-score seems to arise from response tendencies. The results from 
thiss validation study demonstrate the relevance of addressing the two major validity 
concerns,, construct representation and irrelevant variance, from the outset of test 
development.. As such, this study underlines the potential value of the Deductive 
Designn for construct validation. 

INTRODUCTION N 

Withinn health psychology a multitude of health behavior models are used 

andd often new models or model modifications are put forward (see Conner & 

Norman,, 1996; Glanz, Lewis, & Rimer, 1990; Shumacker et a l, 1990; Spruijt-

Metz,, 1995). Within these models one construct seems particularly popular: 

self-efficacy.. Of course, self-efficacy's popularity is far from limited to the 

healthh domain. Control-related constructs, such as self-efficacy, find their place 

withinn many research domains and many perspectives, e.g. educational 

psychology,, organizational and occupational psychology, mental health 

psychologyy and military psychology, to mention a few. 

Thee widespread use and popularity of this concept seems to indicate that 

consensuss about self-efficacy has been reached. However, it is consensus about 

thee relevance of self-efficacy that has been reached. But given the fact that self-

efficacyy finds its place within many different models, no consensus seems to 

existt about the boundaries and nomological network of self-efficacy. Because 

thee nomological network provides a basis for construct validation, one starts to 
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wonderr about the construct-validity of the various scales measuring self-
efficacy. . 

EvaluationEvaluation of operationalization and validation of self-efficacy scales 

Despitee self-efficacy's popularity, relatively few test-validation studies have 
beenn published (of the 2430 articles that have "self-efficacy" as a descriptor, 107 
alsoo have "test-validity" as a descriptor in PsychLIT). And, more interestingly, 
thee number of different self-efficacy scales mentioned in psychological 
abstractss seems to exceed the number of validation studies. In order to get an 
inklingg of the construct validation of self-efficacy scales, 20 publications were 
examinedd more closely (see Appendix D). 

First,, the publications were examined upon rationales underlying the test 
scoree interpretation, that is the operationalization. The operationalization 
differedd to quite some extent (see Appendix D). In total 21 self-efficacy scales 
weree developed. Although self-efficacy beliefs should be measured in terms of 
judgementss of capability (Bandura, 1997, p. 42), 4 scales (19%) failed to do so 
(Daviss et al., 1994; Galavotti et al., 1995; Glynn & Ruderman, 1986; Young, Tian 
Oei,, & Crook, 1990). In the remaining 17 scales (81%) judgements of confidence 
inn the ability to perform a behavior (14) or confidence in performing the 
behaviorr were obtained (3). In all studies, only one self-efficacy score was 
obtained,, instead of two scores, that is one score for the level of self-efficacy 
andd one for strength of self-efficacy. 

Furthermore,, Bandura (1997, p. 42) states that self-efficacy beliefs should be 
measuredd under different levels of task demands within a given domain, and 
underr different situational circumstances. Of the 17 scales measuring self-
efficacyy as defined, 11 scales (52%) met that demand. In 7 scales the difficulty 
orr attractiveness of the items was varied by mentioning impeding situations 
andd in 4 scales by mentioning levels of performance. 

Next,, the publications were scrutinized for empirical evidence dealing with 
thee two major concerns of construct validity (Messick, 1995): construct 
representationn and absence of irrelevant variance (see Appendix E). Construct 
representationn refers to the evidence that the test-score reflects the whole of the 
constructt as defined. Absence of irrelevant variance refers to evidence that the 
test-scoree does not contain excess reliable variance associated with other 
distinctt constructs or method variance such as response sets or guessing 
propensitiess (Messick, 1995, p. 742). 
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Reliabilityy analyses were reported in 16 studies (80%). Evidence concerning 
thee structure of the self-efficacy scales was presented in 11 articles (52%), in the 
formm of exploratory factor analyses (8 studies) or confirmatory factor analyses 
(33 studies). One study also reported the correlation with another self-efficacy 
scalee (Clark, Abrams, Niaura, Eaton, & Rossi, 1991). 

Almostt all studies primarily focus at prediction as a form of validity 
evidencee (95%). Only 1 article (Perkel, 1992) did not mention any evidence 
relatedd to prediction of treatment outcomes or prediction of behavior. The 
influencee of other psychological constructs is assessed also in 14 studies, 12 
(60%)) of which report the association of self-efficacy with those psychological 
constructs.. The included psychological constructs are very diverse, e.g. 
personality,, social support, repression, locus of control, self-esteem and 
perceivedd barriers to mention a few. Only 2 studies (1%) had a clear theoretical 
underpinningg for the included psychological constructs (Galavotti, et al., 1995; 
Sonstroem,, Harlow, & Josephs, 1994). 

Onlyy 1 study tested for gender differences (Glynn & Ruderman, 1986), and 
inn another 7 studies (35%) the association of self-efficacy with demographic 
variabless was assessed. None of the studies incorporated evidence concerning 
irrelevantt variance directly related to the measurement method, such as 
irrelevantt variance caused by social desirability, response tendencies or 
interviewerr effects. 

Thesee lines of evidence demonstrate that in validation the emphasis is 
placedd upon the relevance of self-efficacy beliefs for prediction. To summarize, 
evidencee concerning prediction is presented in 95% of the studies, reliability 
evidencee in 80%, evidence concerning the structure in 55%, and 50% of the 
studiess report the association with other constructs. But only 5 articles (25%) 
presentt all four lines of evidence (concerning reliability, structure, association 
withh other constructs, and prediction). Furthermore, in only 3 (15%) of those 5 
articless the item wording was consistent with the definition of self-efficacy 
(Talbot,, Nouwen, Gingras, Gosselin, & Audet, 1997; Sonstroem, Harlow, & 
Josephs,, 1994; Sullivan, LaCroix, Russo, & Katon, 1998). Sonstroem, Harlow, 
andd Josephs (1994) also measured self-efficacy beliefs under different 
situationall  circumstances and they presented a clear theoretical underpinning 
forr the nomological network. But, like all other studies, they did not assess 
bothh the level of self-efficacy and the strength of self-efficacy, nor did they 
investigatee irrelevant variance associated with the measurement method. 
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Concluding,, the concern of irrelevant variance is ignored both in the 
empiricall  validation and in the operationalization. The 20 studies do support 
theirr test score interpretation by theoretical rationales. These rationales, 
however,, only explicitly concern the construct of interest, and not the 
nomologicall  network. Furthermore, the empirical evidence presented 
primarilyy focuses at the relevance for prediction, rather than on demonstrating 
thatt the whole of the construct is reflected in the test-score and that no 
irrelevantt variance is present. 

FocusFocus of the present study 

Thee aim of the present study is to employ a construct validation procedure, 
inn which the emphasis is placed upon demonstrating that the whole of the 
constructt is reflected in the test-score and that no irrelevant variance is present. 
Second,, this demonstration will not only incorporate empirical evidence, but 
wil ll  also incorporate the theoretical rationales underlying the test-score 
interpretation.. In order to realize those two aims a self-efficacy scale for healthy 
eatingg will be developed and validated using the Deductive Design for 
constructt validation. 

TheThe Deductive Design 

Validityy is built into the test from the outset of test-development (Anastasi, 
1986),, therefore, the Deductive Design starts with specifying the rationales 
underlyingg the test score interpretation. Three kinds of rationales underlie the 
test-scoree interpretation, the first of which obviously deals with the theoretical 
ideass about the construct of interest. So, the theoretical notions about the 
constructt of interest have to be formulated first (see Figure 7.1). Next, these 
theoreticall  notions have to be translated into test content. Third, models have to 
bee presented that depict how the test-score is assumed to reflect the construct 
off  interest. These three rationales (formulation, translation and modeling) 
providee a basis for collecting and analyzing empirical data. Because construct 
validityy is an evaluative judgement of the trustworthiness of the test-score 
interpretation,, the last step within the Deductive Design is the evaluation of the 
threee rationales and empirical evidence. 

Thee focus of this whole process from formulation to evaluation is excluding 
twoo global threats to construct validity. In construct validation we seek to 
insuree and demonstrate that the test score reflects all important dimensions or 
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FIGUREE 7.1 OUTLINE OF THE DEDUCTIVE DESIGN AS APPLIED TO THE CONSTRUCT VALIDATIO N OF THE 
NUTRITIONN EFFICACY SCALE 
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facetss of the construct. Furthermore, we should minimalize the occurrence of 
testt score variance that is irrelevant to the construct of interest. Within the 
Deductivee Design the aim is to exclude plausible sources of irrelevant variance, 
thatt can be anticipated or derived from the particular task or measurement 
mode.. Those two issues, construct representation and irrelevant variance, are 
addressedd from the outset of formulating the theoretical notions underlying the 
testt score interpretation. 

RATIONALE S S 

FORMULATION N 

Thee first rationale, underlying the test-score interpretation, consists of the 
theoreticall  ideas concerning the construct of interest. The formulation of those 
theoreticall  ideas should provide an answer to four questions: 

1)) To what group of attributes does the construct refer and how does the 
constructt exert its influence (the explicit construct definition)? 

2)) Which phenomena does the construct effect, in interplay with what 
otherr constructs (the implicit construct definition)? 

3)) Why is the construct defined and for whom, where, and when (the 
purposee and the conditions)? 

4)) What are the skills and abilities, that come into play in response 
generation,, given the selected task? 

PurposePurpose and conditions 

Thee purpose of this study is to develop a self-efficacy scale for healthy 
eatingg behavior. Although many self-efficacy scales exist in this domain, these 
scaless usually focus on one particular behavior, such as overeating. The aim is 
too develop a scale that covers several eating behaviors, which are required to 
achievee healthy nutrition. 

Thee population of interest consists of young adults. The change from 
adolescencee to adulthood is characterized by important role transitions and 
duringg this transitional period often unhealthy eating patterns are adopted, 
whichh are difficult to change later in adulthood. Bandura (1997, p. 184) strongly 
emphasizess the importance of self-efficacy beliefs in this period of life: 
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"Thosee who enter adulthood poorly equipped with skills and plagued by 

naggingg doubts about their capabilities find many aspects of their adult life 

aversive,, full of hardships, and depressing". 

ExplicitExplicit construct definition 

Banduraa (1997) defines self-efficacy as "the beliefs in one's capabilities to 

organizee and execute the courses of action required to produce given 

attainments""  (p. 3). Self-efficacy beliefs can vary on three dimensions: level, 

strengthh and generality. The level of a self-efficacy belief reflects the difficulty 

off  the action a person deems him/herself capable of organizing and executing. 

Strengthh refers to how certain a person is that he/she is capable of executing a 

givenn task. Moreover, people can differ with respect to the range of activities 

onee thinks he/she can execute, which is the generality of self-efficacy (Bandura, 

1992,, p.42-43). Summarizing, 

Self-efficacyy is a person's certainty and the perceived level of difficulty at 
whichh a person thinks, that he/she is capable of organizing and executing a 
rangee of actions required to produce an attainment. 

Thiss definition has to be narrowed down to fit our research question. The 

attainmentt we are focussing on is healthy nutrition. A healthy nutrition 

requiress several eating behaviors, or a particular food-intake. On the basis of 

thee food-intake behaviors, identified by the World Health Organization (1998) 

ass enhancing health, we selected four food-intake behaviors, that also 

frequentlyy occur in health literature: eating fruit and vegetables, eating littl e 

fat,, not overeating and not eating snacks. Obviously these behaviors are not 

difficul tt to perform, but the frequency or regularity with which these behaviors 

aree performed makes them more or less difficult (see Bandura, p. 43). The 

definitionn can thus be narrowed down to: 

Healthyy eating self-efficacy is a person's certainty and the perceived frequency 
att which a person thinks, that he/she is capable of the execution and 
organizationn of eating fruit and vegetables, eating little fat, not overeating and not 
eatingeating snacks, required to produce healthy nutrition. 

ImplicitImplicit construct definition 

Self-efficacyy finds its place in many different theories or theoretical models. 

Inn all models self-efficacy influences behavior directly and in interplay with 

goalss or intentions. In the different theories a host of other constructs are 

postulatedd through which self-efficacy exerts its influence on behavior, such as 
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values,, attributions, motivation, and outcome expectancies. But in the Social 

Cognitivee Theory (Bandura, 1986), the theory about self-efficacy, these other 

constructss are only potential antecedents of self-efficacy. Put differently, these 

constructss have an impact on behavior only through their influence on self-

efficacyy beliefs and not vice versa. In formulating the implicit definition we wil l 

adheree to the Social Cognitive Theory, also because that is the part of the 

nomologicall  network that is equivalent in all theories. Furthermore, the 

implicitt definition is formulated in terms of outcomes and not in terms of 

processes.. This latter choice is prompted by the multitude of processes through 

whichh self-efficacy beliefs are thought to exert influence (see Bandura, 1997). 

Self-efficacyy beliefs are beliefs that shape the goals (or intentions) one sets for 
oneself.. Directly and in interplay with those intentions self-efficacy 
influencess the execution of behaviors (the performance attainments). 

SkillsSkills involved in response generation 

Self-efficacyy wil l be measured by presenting statements to subjects, which 

requiree a typical response. Typical response tasks (Cronbach, 1990) are tasks 

withh which we seek to determine a person's typical performance, i.e., what that 

personn is likely to do, feel, or think in a given situation. Tourangeau (1984, 

1987)) gives a global description of the response process involved. First, 

respondentss have to interpret the statement, which requires verbal skills. Next, 

relevantt information has to be retrieved from memory. In case the statements 

referr to rare behaviors, feelings or thoughts, this phase can cause irrelevant 

variancee associated with individual differences in memory retrieval. Because 

thee focus of the present research is a frequently occurring behavior (eating 

behavior),, we do expect no irrelevant variance caused by such differences in 

memoryy retrieval capacity. 

Third,, on the basis of the retrieved information a judgement has to be 

formed.. In this third phase respondents have to reflect upon the relevant 

information,, which requires self-reflective skills. Consequently, the responses 

mightt be influenced by self-deception in this phase (Metcalf, 1998; Robinson & 

Ryff,, 1999). Finally, the judgement has to be reported using the response scale 

provided.. During this last phase the respondent might be induced to polish his 

orr her response conform the social norms. This last phase can thus give rise to 

impressionn management. 
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Too summarize, verbal skills are required for response generation. 

Furthermore,, self-deception and impression management might influence the 

responses. . 

TRANSLATION N 

Thee second rationale underlying a test score is the way in which the 

formulatedd theoretical ideas are translated into test content. The entire process 

off  translation is directed at translating the construct definition into observable 

variabless in such a way that all potential respondents can give a response as 

intended.. This entails that the attractiveness of items has to reflect the various 

aspectss and levels of the construct as defined. Furthermore, the reflection or 

influencee of the other constructs or concepts associated with the task and 

administrationn method should be minimized or excluded. Therefore the 

translationn involves four steps. 

First,, in order to prevent irrelevant variance due to the skills involved in 

responsee generation, guidelines for item wording are formulated. Second, the 

boundariess of item wording are delineated to prevent that the test-score 

reflectss other constructs from the implicit construct definition. Third, the 

explicitt construct definition is translated into item content and finally, the 

methodd of administration is determined (see Figure 7.1). 

Guidelines Guidelines 

Inn developing statements we seek insurance that the individual differences 

inn verbal skills, self-deception or impression management do not influence the 

variationn in test-scores. Verbal skills are involved in the first two phases of the 

responsee process, the interpretation of the statements and the retrieval of 

relevantt information. To prevent influence of verbal skills, responding to the 

statementss should require a minimal level of verbal skills and the statements 

shouldd require the same level of verbal skills. When the statements do not 

requiree the same level of verbal skills, differences in item attractiveness reflect 

differencess in the difficulty of item wording, rather than differences in self-

efficacy.. Therefore the aim is to develop items that are of equal length and that 

containn only short, easy and well-known words. 

Afterr the interpretation, information is retrieved from memory. Because the 

presentedd statements always contain words that do not refer to the construct of 

interest,, also irrelevant information is retrieved. Not only do we want to limi t 
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thee amount of irrelevant information retrieved, but we want also to limit any 
variationn between items in this amount of irrelevant information. For that 
reason,, the item wording has to be kept as constant as possible, except for 
wordss referring to different aspects of the construct of interest. 

Self-deceptionn and impression management might influence the third and 
fourthh phase of the response process, forming and reporting a judgement. 
Formingg and reporting a judgement requires a reflective process, which is 
usuallyy not an aspect of the construct of interest and which can thus confound 
thee responses. This reflective process will be more influential when more 
informationn is retrieved. Therefore short statements havee to be developed, that 
cann be processed very rapidly and automatically. 

Summarizing,, in order to prevent irrelevant variance the following 
guideliness for translation were formulated: 

1)) The statements should be of equal length. 
2)) The statements should contain only short, easy and well-known words. 
3)) The wording has to be kept as constant as possible except for words 

referringg to different aspects of the construct of interest. 
4)) The statements have to be short. 

BoundariesBoundaries of item wording 

Ass Bandura (p. 45) points out, the item content of self-efficacy scales must 
representt beliefs about personal abilities to produce specified levels of 
performancee and must not include other characteristics. The items should not 
makee any reference to the constructs of the implicit definition, intentions and 
behavior.. The items should, therefore, not be phrased in terms of "I will" . Also 
wordss referring to actually performing the eating behaviors should be avoided. 
Forr example, the statement "I am usually able to eat low-fat foods" should not 
bee used, because it refers to actually performing the behavior in the past at a 
certainn frequency rather than a self-efficacy belief. 

TranslationTranslation into item content and into a response scale 

Accordingg to Bandura (1997), the items should be phrased in terms of " I can 
do".. Bandura proposed two different response formats: the dual-judgement 
formatt and the single-judgment format. In both formats the generality of the 
self-efficacyy belief is revealed by the response patterns. In the single judgement 
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formatt respondents only indicate their certainty. In the dual format judgement 

(seee below) a direct estimate of strength and of level is obtained. 

II  can perform [a given action] at a [given frequency] [Yes/No][Uncertain ... Certain] 

Threee problems are associated with the suggested formats. First of all, the 

singlee judgement format yields no direct estimate of self-efficacy level. 

Consequently,, the dual judgement format is required for validation of the 

relevancyy of the separate dimensions 

Thee second problem is that, in both formats, the assessment does not match 

thee definition exactly. The formats yield an assessment of a person's certainty 

thatt he or she is or isn't capable of executing and organizing the four eating 

behaviorss at a range of frequencies. However, according to the explicit construct 

definitionn the formats should yield an assessment of a person's certainty and the 

perceivedperceived frequency at which a person thinks, that he or she is capable of 

executingg and organizing the four eating behaviors. These problems are 

overcomee when the following format is used: 

II  can perform [a given action] [Never... Always] [Uncertain ... Certain] 

Thee scale was therefore structured according to two facets: a behavior facet 

(44 eating behaviors) and a judgement facet (level and strength). The items 

measuringg the beliefs regarding each behavior should make reference to 

situationall  conditions under which the behaviors have to be performed 

(Bandura,, 1997, p. 39 - 42). In order to keep the wording as constant as possible 

thee following phrasing was used for all items: 

Evenn when [a given condition], I can perform [a given action] 

Thee conditions can be of a personal nature or of a social nature. According 

too Bandura, the personal conditions that can impede performance consist of 

negativee evaluative cognitions, negative affect and a high arousal. 

Furthermore,, the social environment can exert pressure to behave in a 

particularr way (Bandura, 1997). On the basis of conditions mentioned in 

existingg scales 10 different conditions were selected (see Table 7.1). The item 

wordingg and the response labels were formulated in such a way the item scores 

risee with increasing self-efficacy, yielding dominance data. Level is measured 

withh a response scale varying from never (0) to daily (7) and strength is 

measuredd with a response-scale varying from completely uncertain (0) to 

completelyy certain (10). The entire scale (see Table 7.1) consisted of 4 behaviors 

xx 10 conditions = 40 statements, each presented with two response-scales. 
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TABLEE 7.1 ITEMS OF THE NUTRITION EFFICACY SCALE 

Evenn when 

< < 

ff I feel unfit ~\ 
II  feel tense 

II  feel down (or sad) 
II  feel uncertain 

II  am angry (or frustrated) 
II  am nervous 

II  am very busy 
II  think it's boring 

II  think it's unpleasant 
V^^ others do the opposi t ê  

y y 

II  can make sure that I don'tt overeat 
eatt few fats 

eatt fruit and vegetables 
don'tt eat snacks 

Timess a week 
{ 0 1 2 3 4 5 6 7 } --

Certainty y 
JOO 1 2 3 4 5 6 7 8 9 10} 

Administration Administration 

AA written questionnaire is used as measurement method. The items are 

precededd by a short instruction telling the respondents that they wil l be 

presentedd statements. The respondents are instructed to indicate next to each 

statementt how often they are able to perform the behavior under the 

conditionss mentioned and how certain they are they can do so. The instruction 

iss followed by an example of how to fil l in the responses. 

Banduraa (1997, p. 47) proposed to present the items in ascending order of 

difficultyy or in a random order, but the difficulty of the items is not known. The 

jobb of fillin g out the scale might be rather tedious, given that 40 statements 

havee to be judged twice. To limi t the chances of response tendencies as a 

consequencee of fatigue, the ordering should be as easy as possible. Therefore, 

alll  items concerning one behavior are presented on the same page and thus the 

variancee in item wording between subsequent items is minimized. First the ten 

itemss related to overeating are presented, then the 10 items related to eating 

littl ee fat, next those related to eating fruit and vegetables and last the items 

aboutt not eating snacks. Each page starts with restating the instruction and the 

behaviorr in question is printed in bold. For each behavior the ten items are 

presentedd in the same order (see the order of conditions in Table 7.1). 
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MODELS S 

Finally,, the researcher has to specify how the score reflects self-efficacy in a 

measurementt model. Also, a structural model has to be presented in which is 

specifiedd how the test-score is related to the other construct of the implicit 

constructt definition and to the concepts required for generating a response. 

MeasurementMeasurement model 

Banduraa proposes to use the (average) sum-score for the two judgements, 

yieldingg level-score and a strength-score. Self-efficacy level is defined as the 

summ of the frequency-judgements divided by the total number of items. 

Similarly,, self-efficacy strength1 is defined as the sum of the certainty-

judgementss divided by the total number of items. The Social Cognitive Theory 

(Bandura,, 1986) does not specify the exact nature of the relationship between 

self-efficacyy level and self-efficacy strength. We wil l assume that both 

dimensionss are linearly related. 

PathPath model of implicit construct definition 

Bothh the level-score and the strength-score are positively related to 

intentionss and behavior (see Figure 7.2). Intentions are also positively related 

too behavior. We wil l assume all relationships to be linear. 

FIGUREE 7.2 PATH MODEL OF IMPLICIT CONSTRUCT DEFINITION 

11 This is the score Bandura proposed for the single judgement format. For the dual judgement 
formatt Bandura proposed a different strength-score: The sum of the certainty-judgements of 
thee items that had a frequency-judgement equals 1 (was answered with "yes") divided by the 
totall  number of items. This score is, in fact, a combined score of the certainty-judgements and 
thee frequency judgements. This score is only equivalent to the strength-score of the single 
judgementt task (the average sum score), when all items have a frequency response equal 1. 
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AssociationsAssociations with skills 

Whenn the potentially confounding concepts, verbal ability, self-deception 
andd impressions management, influence the test-scores, they are assumed to 
havee a linear relationship with self-efficacy level and self-efficacy strength. The 
hypothesiss is that no linear relationship exists between the confounding 
conceptss and self-efficacy level and self-efficacy strength. 

EVIDENCE E 

METHOD D 

Overview Overview 

Afterr the presentation of the three rationales, empirical evidence has to be 
presented.. The empirical evidence should also cover the two basic issues of 
constructt validity: construct representation and irrelevant variance. 

Thee empirical evidence should support, first, the interpretation that the test 
scoree reflects the whole of the construct as defined explicitly and implicitly. 
Thee explicit construct representation was examined in three ways. The 
associationn with other scores reflecting eating self-efficacy was assessed, 
confirmationn of the implemented structure was sought, and, third, the 
attractivenesss of the level- and strength-scores was examined. The implicit 
constructt definition was examined by testing whether the predicted 
relationshipss with other constructs and phenomena were found. Furthermore, 
thee relevance of the level- and strength-scores for prediction was examined. 

Thee evidence should also support the interpretation that nothing else is 
reflected.. More specifically, evidence is required that no variance is caused by 
eitherr the skills or traits involved in the response process or by the particular 
measurementt method. In two ways concept-related irrelevant variance was 
examined.. Several item-wording characteristics were evaluated to check 
whetherr the formulated guidelines were met. Second, we tested whether no 
associationn occurred between the self-efficacy scores and verbal ability, self-
deceptionn or impression management. As for method-related irrelevant 
variance,, response tendencies might have occurred as the result of the 
administrationn method (see Administration, p. 89). Therefore, the responses 
weree examined upon the occurrence of response tendencies. 
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Measures Measures 

Explicitt construct representation 

Eatingg self-efficacy was measured using the newly developed Nutrition 

EfficacyEfficacy Scale and using three other instruments. Sheeska, Woolcott and 

McKinnonn (1993) developed the first additional instrument for measuring self-

efficacy.. The Healthy Eating self-efficacy scale was developed in order to test a 

neww theoretical model concerning intentions to adopt healthy eating behaviors. 

Thee instrument (a = 0.87) consisted of 23 items with an 11-point rating scale, 

varyingg from not at all confident (0) to extremely confident (10). The items 

referredd to the ability to buy, choose, eat, drink or prepare healthy food 

(respectively,, 3, 5, 9, 3 and 3 items) and referred to two different kinds of 

healthyy food: low-fat (11 items) and high-fiber (11 items and 1 item 

unspecified).. The attractiveness of the items was varied by referring to the 

frequencyy of behavior and/or by referring to a particular situation (for 

examplee under social pressure, at work or eating outdoors). 

Thee second additional instrument was the Weight Efficacy Life-Style 

QuestionnaireQuestionnaire developed by Clark, Abrams, Niaura, Eaton, and Rossi (1991). 

Thee items of this scale agree well with Bandura's ideas, furthermore the explicit 

constructt representation of the scale was well validated. This instrument 

consistedd of 20 items that had to be answered on a 10-point confidence scale. 

Thee items referred to the ability to resist overeating when food was available (4 

items,, a = .76), under social pressure (4 items, a = .90), during positive 

activitiess (4 items, a = .70), when experiencing physical discomfort (4 items, a = 

.82)) and when experiencing negative emotions (4 items, a - .87). 

Thee third instrument was a short version of the Nutrition Efficacy Scale 

consistingg of 8 items. The Short Nutrition Efficacy Scale was identical to the 

Nutritionn Efficacy Scale, except no conditions (impediments to the behaviors) 

aree mentioned in the items. For example, T can make sure that I eat enough 

fruitt and vegetables'. This instrument was administered to test the hypothesis 

thatt the mention of impeding conditions makes the items more difficult or less 

attractive. . 

Implicitt construct representation 

Forr the implicit construct representation eating intentions and eating 

behaviorr were measured. Eating intentions were measured by 4 items referring 

too the 4 different behaviors mentioned in the Nutrition Efficacy Scale. For 

example,, T intend to eat enough fruit and vegetables next week'. Subjects had 
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too indicate how often they intended to perform the behavior on an 8-point scale 

rangingg from never (0) to every day (7). 

EatingEating behavior was also measured by self-report, vising 4 items referring to 

thee same 4 behaviors. For example, 'Past week I ate enough fruit and 

vegetables'.. Subjects had to indicate on an 8-point scale ranging from never (0) 

too every day (7) how often they had performed the behavior past week. 

Method-relatedd irrelevant variance 

Thee finding of an association between two test-scores that represent 

unrelatedd constructs, but that are obtained with almost identical methods, is a 

strongg indication of the occurrence of response tendencies. Therefore, a Control 

ScaleScale was administered. The item wording and response scales were identical 

too the Nutrition Efficacy Scale, except that the items did not refer to eating 

behaviorr but to falling asleep fast. The assessment of eating behavior and 

sleepingg behavior prior to the validation study showed that falling asleep fast 

wass uncorrelated with the four eating behaviors. Similarly response tendencies 

forr the Short Nutrition Efficacy Scale were measured using the Short Control 

Scale. Scale. 

Concept-relatedd irrelevant variance 

Inn order to check whether the formulated guidelines were met, the wording 

characteristicss of the four self-efficacy scales were compared. Four measures 

weree calculated for each item of the self-efficacy scales: Item length, Word 

length,, Unique words, and Unique Word ordering. Item length was the 

numberr of words per item and Word length the average number of letters per 

word.. To check whether the item wording was as constant as possible, for each 

itemm the number of words were calculated, that did not occur in any of the 

otherr items of the same self-efficacy scale (Unique Words). Furthermore, the 

numberr of words that did not occur at the same position from the beginning of 

thee sentence or clause within the other items of the scale was calculated 

(Uniquee word ordering). 

Too test the association of the test-scores with the potentially confounding 

concepts,, four scales were used. Self-deception and impression management were 

measuredd with two scales from the Performance Motivation Questionnaire 

(Vorst,, 2000). Both scales consisted of 6 indicative and 6 contra indicative items. 

'I'mm always very pleasant to people' is an example of an indicative Impression 

Managementt item. An example of an indicative Self-deception item is 'It 
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doesn'tt bother me when people do not trust me'. Subjects had to indicate on a 

5-pointt scale how strongly each statement applied to them. 

Verball  Abilit y was measured using two instruments. Both verbal tests 

consistedd of 40 items and subjects were given 10 minutes to complete each test. 

Thee first instrument was the Verbal Analogy Test (Elshout, 1976). Each item 

consistedd of three words and four response alternatives. The first two words 

describedd a relation. Subjects had to choose the alternative that described the 

samee relation with the third word offered in the item. For example, 

milkk : cow = sweater: a. shoe 
b.. sheep 
c.. knitting 
d.. meat 

Thee second instrument was the Vocabulary Test (Elshout, 1976). Each item 

consistedd of a word and four response alternatives. Subjects had to choose the 

rightt meaning of the word from the response alternatives. For example, 

apocryphall  a. sectarian 
b.. vague 
c.. spurious 
d.. concealed 

SampleSample and procedure 

Firstt year psychology students (167 men, 326 women, and 16 of unknown 

gender)) had to fil l out 78 different questionnaires as a course requirement on 

fivee separate sessions. Al l sessions were exactly a week apart. 

Thee Vocabulary Test, the Short Nutrition Efficacy Scale, the Nutrition 

Efficacyy Scale, the two Control Scales and the Intention Scale were 

administeredd the first session. A week later, during the second session, the 

Behaviorr Scale was administered. During the last session, the Verbal Analogy 

Testt was administered. The Nutrition Efficacy Scale was filled out by 233 

subjectss (72 men, 154 women and 7 of unknown gender, Mage = 20.88, SDage = 

4.56). . 

Analyses Analyses 

Explicitt construct representation 

AA multi-method comparison was performed to test the hypothesis, that the 

Nutritionn Efficacy scores had positive linear associations with other self-

efficacyy measures. The correlations between the scores of the four efficacy 
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scaless were calculated and it was tested whether these correlations were 

significantlyy higher than 0. 

Second,, a confirmatory f actor analysis with USREL 8.30 was performed to test 

thee hypothesis that the structure of the responses corresponds to the theoretical 

facett structure. Two theoretical facets were imbedded in the efficacy scale (see 

Translation// p 86), a behavior facet and a judgement facet. Each behavior was 

measuredd with 10 items that refer to different situations. Strictly speaking, 

thesee situations are another facet, but this facet is not an aspect of self-efficacy. 

Too test the theoretical facet structure, for each of the four behaviors a level- and 

strength-scoree was calculated, the structuple scores. The covariance matrix of 

thee structuple scores was used, because much less responses are required to 

yieldd stable parameter estimates when modeling the 8 structuple-scores than 

whenn modeling the 80 item-scores. Furthermore, the structuple scores wil l not 

havee the strong skewness and kurtosis, which are often present in the item 

responsess to Likert scales. Strong kurtosis and skewness violate the assumption 

off  multivariate normality underlying many of the analysis techniques. 

Thee confirmatory factor model is displayed in Figure 7.3. Six facet elements 

(factors)) were modeled, two judgement facet elements (self-efficacy level and 

self-efficacyy strength) and four behavior facet elements (Overeating, Low fat, 

Fruit,, and Snacks). Each strucruple-score loaded on one of two correlated 

factors,, which represented the facet-elements of the judgement facet (efficacy 

levell  or efficacy strength). The behavior-facet was modeled in the error-matrix: 

Thee two structuples of the same element of the behavior-facet (Overeating, 

Loww fat, Fruit and Snacks) were allowed to have correlated errors (see Figure 

7.3). . 

RestrictedRestricted factor analysis was used (Oort, 1992) to assess whether one of the 

structuple-scoress was more strongly related with the test-scores of the Weight 

Efficacyy Scale and the Healthy Eating Efficacy Scale. Because the Weight 

Efficacyy Scale only measured self-efficacy beliefs regarding overeating, 

expectationss were that the "Overeating" structuple scores were more strongly 

relatedd with Weight Efficacy than the structuple-scores of the other three 

behaviors.. In contrast, the Healthy Eating Efficacy Scale did not measure self-

efficacyy beliefs regarding overeating, therefore we expected that the 

"Overeating"-scoress had a weaker association with Healthy Eating Efficacy 

thann the structuple scores of the other three behaviors. In the first model fitted 

(thee Null model), only the level-factor and strength-factor were correlated with 

thee test-scores of the Weight Efficacy Scale and the Healthy Eating Efficacy 
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Scale.. A structuple-score was more strongly related with the other self-efficacy 

measures,, when the model in which that structuple-score loaded on Weight 

Efficacyy or Healthy Eating Efficacy fitted significantly better than the model 

withoutt that factor loading. An extra factor loading between a structuple and 

thee other self-efficacy measures wil l results in a significant improvement of 

modell  fit, when the modification index exceeds the Adjusted Critical Value, 

ACAC = (x2/(C+ df-I)*C. The Adjusted Critical Value (AC) is a correction of 

thee Critical Value (C) in order to prevent chance capitalization (Oort, 1992). 

Third,, a repeated measures analysis was performed in SPSS to test the 

hypothesiss that the impeding conditions lower the attractiveness of the 

Nutritionn Efficacy Scale. The conditions that impede performance were not 

mentionedd in the Short Nutrition Efficacy Scale, hence the statements of the 

Shortt Nutrition Scale should be more attractive and have a higher mean than 

thee Nutrition Efficacy Scale. Also, we wanted to test whether the self-efficacy 

beliefss regarding the four behaviors differed in attractiveness (or difficulty) . 

Threee within-subjects factors were specified in the repeated measures analysis: 

scalee type (Nutrition Efficacy versus Short Nutrition Efficacy), judgement-facet 

(Strengthh versus Level) and the behavior-facet (Overeating, Low fat. Fruit, and 

Snacks.. The mean of the Nutrition Efficacy Scale was compared with the mean 

off  the Short Nutrition Scale and the mean of Self-efficacy Strength was 

comparee with the mean of Self-efficacy level (simple contrasts). Each mean of 

thee behavior-facet elements was compared with the mean of the previous 

elementss of the behavior-facet (a difference contrast, also known as a reverse 

Helmertt contrast). 

Implicitt construct representation 

Threee aspects were examined: the association of level and strength with 

intentionn and behavior, the predictive relevance of the Nutrition Efficacy-

scoress was compared with the predictive relevance of the other efficacy scores 

andd the predictive relevance of the structuple score was examined. 

AA path analysis (see JÖreskog & Sörbom, 1993) was performed using 

LISREL8WW to test whether self-efficacy level and self-efficacy strength were 

relatedd to intentions and behavior as predicted (see Figure 7.2). A (saturated) 

recursivee regression model was fitted to the covariance structure of the test-

scoress of the Nutrition Efficacy Scale, the Behavior Scale and the Intention 

Scale.. In a recursive regression model the independent variables are causal to 

thee dependent variables, but a dependent variables can also be causal to the 
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otherr dependent variables. The level- and strength-scores were the 

independentt variables and intention and behavior the dependent variables. 

Thee regression coefficients of the independent variables are the y -parameters. 

Thee regression coefficients of the dependent variables (intention) upon other 

dependentt variables (behavior) are the ^-parameters. A regression coefficient, 

whichh is not significant, indicates that the variable is irrelevant for prediction. 

Similarly,, path analyses were performed using the test-scores of the Weight 

Efficacyy Scale and the Healthy Eating Efficacy Scale. 

Too test whether the Nutrition Efficacy Scale had a better predictive 

relevancee than the other three efficacy scales a stepwise regression was 

performed.. In the regression model all efficacy-scores were entered as 

independentt variables and behavior and intention were entered as dependent 

variables.. In the first model all regression coefficients ((5- and y-parameters) 

weree fixed at zero. In each successive model the regression coefficient with the 

highestt modification index was set free to be estimated. 

Too test whether each structuple score had predictive relevance a path 

analysisanalysis was performed using the structuple scores. A recursive regression model 

wass fitted to the covariance structure of the structuple-scores of the Nutrition 

Efficacyy Scale and the item-scores of the Behavior Scale and the Intention Scale. 

Thee structuple-scores were only causally related with the corresponding 

intention-itemm and behavior-item (see Figure 7.7). For example, the Strength-

Overeatingg and Level-Overeating structuples were only causal to overeating-

intentionss and overeating-behavior not to the other three intentions and other 

threee behaviors. Likewise, each intention-item was only causally related to the 

correspondingg behavior and unrelated to the other three behaviors. 

Method-relatedd irrelevant variance 

Too establish whether no response tendencies had occurred, the correlations 

betweenn the test-scores of the Nutrition Efficacy Scale and the test-scores of 

Controll  Scale were calculated and tested for significance. To test whether 

responsee bias occurred at structuple-level restricted factor analysis was used. In 

thee Null Model the structuples do not differ in their functioning towards the 

potentiall  violator (response tendencies). In this Null Model only the level-

factorr and strength-factor were allowed to correlate with the test-scores of the 

Controll  Scale. A structuple differs in its functioning, when allowing the 

structuple-scoree to load on the potential violator results in a significant 
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TABLEE 7.2 EXPECTATIONS AND ANALYSES USED 

Expectations s Analysis s 
Explicitt construct representation 

11 The Nutrition Efficacy scores have positive linear 
associationss with other self-efficacy measures 

22 The structure of the responses corresponds to 
thee theoretical facet structure 

33 The "Overeating" structuples have a weaker 
associationn with Healthy Eating Efficacy and 
aa stronger association with Weight Efficacy 
thann the other structuples 

44 The impeding conditions lower the attractiveness 
off  the Nutrition Efficacy Scale 

Implici tt construct representation 
55 Self-efficacy level and self-efficacy strength are 

linearlyy related to intentions and behavior 
66 The Nutrition Efficacy scores have better 

predictivee relevance than the other efficacy scores 
77 Each structuple score has predictive relevance 

Method-relatedd irrelevant variance 
88 No response tendencies occur 
99 No bias occurs in the structuples 

duee to response tendencies 

Concept-relatedd irrelevant variance 
100 The guidelines for item wording were met 

att test level and at structuple level 

111 No association occurs between the 
Nutritionn Efficacy scores and impression 
management,, self-deception and verbal ability scores 

122 No bias occurs in the structuples due to 
impressionn management, self-deception 
andd verbal ability 

multi-methodd comparison 

confirmatoryy factor analysis 

restrictedd factor analysis 

repeatedd measures analysis 

pathh analysis with test-scores 

stepwisee regression analysis 

pathh analysis of structuple-scores 

bivariatee test of correlations 
restrictedd factor analysis 

testt for homogeneous variances 

testt for equality of means 

bivariatee test of correlations 

restrictedd factor analysis. 

TABLEE 7.3 MUTTI-METHOD COMPARISON 

Nutritionn Level 

Strength h 
Shortt Nutrition Level 

Strength h 
Healthyy Eating 
Weight t 

Nutrition n 
Levell  Strength 
1 1 

0.41" " 
0.60" " 
0.300 " 
0.411 " 
0.577 " 

1 1 

0.25" " 
0.499 " 
0.20» » 
0.34" " 

Shortt Nutrition 
Levell  Strength 

1 1 

0.20* * 
0.522 " 
0.511 " 

1 1 
0.23* * 
0.266 " 

Healtyy Weight 
Eating g 

1 1 
0.50""  1 

Note.Note.  p<.05. **p<m. 
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improvementt of model fit. We tested only for strong bias (1% significance), 
becausee a simulation study of Oort (1996) demonstrated that a 5% significance 
levell  might yield false positives. 

Concept-relatedd irrelevant variance 
Ass for the concept-related irrelevant variance, first the wording 

characteristicss were checked. To assess whether the guidelines (p. 86) were met, 
thee wording characteristics of the self-efficacy scales were compared. The 
equalityequality of the means and the homogeneity of variances of the four wording 
characteristicss were tested in SPSS. Similarly, we tested the differences between 
thee structuples on those four measures. 

Furthermore,, we tested whether the correlations between the test-scores of 
thee efficacy scales and the test-scores of impression management, self-
deceptionn and verbal ability scales were not significant. Restricted factor analysis 
wass used to test for bias at structuple-level. 

Forr convenience, all expectations and analysis techniques are listed in Table 
7.2).. The fit of the various LISREL-models will be evaluated using the Scaled 
Chi-squaree statistics2 (Satorra & Bentler, 1994), the NFI and the NNFL When the 
modell  fits the covariance structure the Scaled Chi-square statistic will be non-
significant.. Values over .90 of the NFI and the NNFI are indicative of a fitting 
model33 (Bentler, 1992). 

RESULTS S 

ExplicitExplicit construct representation 

Thee Nutrition Efficacy Scale had a high internal consistency (a = .96 for 
levell  and a = .97 for strength), like the other efficacy scales (see Appendix F). 
Thee multi-method comparison showed that all self-efficacy scales had 
significantt correlations with one another. The level of Nutrition Self-efficacy 
wass strongly correlated with the scores of the Healthy Eating Efficacy Scale, the 
Weightt Efficacy Scale and level of the Short Nutrition Efficacy Scale. The 
strengthh of Nutrition Self-efficacy, on the other hand, had only mediocre 
correlationss with these scales (see Table 7.3). It is remarkable that the level-

22 The Scaled Chi-square statistic is used, because the data of the Nutrition Efficacy Scale have 
multivariatee skewness (2 = 25.39) and kurtosis (2 = 13.02). 
33 Very recently, Hu and Bentler (1999) proposed more stringent cutoff criteria: NNFI > .95. This 
cutofff  criterion results in low Type I and Type II error rates, even when the assumptions 
regardingg the distribution and independence are violated. 
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FIGUREE 7.3 THE CONFIRMATORY FACTOR MODEL OF THE NUTRITION EFFICACY SCALE 

0.077 ns 

0.30 0 

0.499 Level "Overeating" R 0.72 

0.222 T Level"Low fat" 

0.199 /0 .76" Levell  "Fruit" 

v0.47" " Levell  "Snacks" 

0.533 Strengthh "Overeating" 

0.066 ns \ 0 .34 -> Strength "Low fat" 

,0.40-- Strengthh "Fruit" 

0.47-- Strengthh "Snacks" 

0.45 5 

Note,Note, ns = non-significant, for all other parameters p < .01 

TABLEE 7.4 FIT OF THE MODELS OF THE STRUCTUPLES SCORES 

Model l NN df Scaled f p NFI NNFI 

11 CFA 

2aa RFA with other efficacy-scores 

2bb With extra factor loadings 

3aa RFA with Response tendencies scores 

3bb Without "Snacks"-strength 

44 RFA with Impression Management, 

Self-deception,, Verbal Abilit y and Vocabulary-scores 

Differencee Test 

Modell  1 and 2a 

Modell  1 and 2b 

Modell  1 and 3a 

Modell  1 and 3b 

Modell  1 and 4 

233 3 

230 0 

230 0 

121 1 

121 1 

215 5 

15 5 

27 7 

23 3 

27 7 

20 0 

39 9 

28.8 8 8 

76.5 2 2 

39.8 4 4 

34.9 4 4 

20.2 9 9 

62.5 8 8 

0.0 2 2 

0.0 0 0 

0.0 2 2 

0.1 4 4 

0.4 4 4 

0.0 1 1 

0.9 5 5 

0.9 0 0 

0.9 5 5 

0.9 1 1 

0.9 4 4 

0.9 2 2 

0.9 5 5 

0.8 7 7 

0.9 4 4 

0.9 2 2 

0.9 7 7 

0.9 4 4 

12 2 

8 8 

12 2 

5 5 

24 4 

47.6 44 0.0 0 

10.9 66 0.2 0 

6.0 66 0.9 1 

8.5 99 0.1 3 

33. 77 0.0 9 

Note.Note. CFA= Confirmatory factor model; RFA = Restricted Factor model 
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scores,, instead of the strength-scores, correlate more strongly with Weight 
efficacyy and Healthy Eating efficacy, because both Weight efficacy and the 
Healthh Eating efficacy are strength-scores. 

Eachh set of 10 items measuring the same structuple showed high internal 
consistencyy (.91 < a < .95; see Appendix F). The hypothesized structure of the 
structuple-scoress is confirmed in both the Nutrition Efficacy Scale and the 
Shortt Nutrition Efficacy Scale. The confirmatory factor model fitted on the 
covariancee structure of the 8 structuples, Scaled x2 (15, N = 233) = 28.88, p = 
.02;; NFI = 0.95; NNFI = 0.95. The confirmatory factor model is presented in 
Figuree 7.3. This model fitted equally well on the covariance structure of the 
scoress of the Short Nutrition Efficacy Scale, Scaled y} (15, N =228) = 24.55, p = 
.06;; NFI = 0.92; NNFI = 0.91. 

Next,, the Weight Efficacy and the Healthy Eating Efficacy scores were 
includedd in this measurement model to test whether one of the structuple-
scoress was more strongly related with Weight Efficacy and Healthy Eating 
Efficacy.. The Null model in which Weight Efficacy and Healthy Eating Efficacy 
weree only correlated with the level-factor and the strength-factor did not fit 
(seee Table 7.4, model 2a). Stepwise inclusion of factor loadings, for which the 
modificationn index exceeded the Adjusted Critical Value, yielded a fitting 
modell  (Table 7.4, model 2b). In this model "Overeating"-level and 
"Overeating"-strengthh had a positive factor loading with the Weight Efficacy-
factorr and a negative factor loading with the Healthy Eating Efficacy-factor (see 
Figuree 7.4). Thus, the restricted factor analysis showed that, consistent with 
expectations,, the "Overeating" structuples were more strongly related with 
Weightt Efficacy and weaker with Healthy Eating Efficacy than the structuples 
regardingg the other three behaviors. 

Thee hypothesis regarding the attractiveness of the structuple-scores was 
testedd with a repeated measures analysis. The analysis showed that the means 
off  the Nutrition Scale were not lower than the means of the Short Nutrition 
Scalee (see Table 7.5), because no significant main effect of the scale occurred. 
Butt a significant interaction between behavior and the scale did occur, 
indicatingg that for some behaviors a difference in the mean of the two scales 
(withh and without impeding conditions) occurred. Furthermore, main effects of 
judgementt and behavior occurred and a significant interaction between 
judgementt and behavior. Tests of the within subjects contrasts showed that the 
contrastt between "Snacks" and the other three behaviors was significantly 
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FIGUREE 7.4 RESULTS OF THE RESTRICTED FACTOR MODEL OF THE NUTRITION EFFICACY SCALE AND THE OTHER 
EFFICACYY SCORES 
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Note,, «s = non-significant, for all other parameters p < .01. 

102 102 



TheThe Nutritional Efficacy Scale 

largerr for the level-strength scores than for the strength-scores, F (1) = 47.51, p 
<<  .01 (see Figure 7.5). Furthermore, this contrast between "Snacks" and the 
otherr three behaviors was larger in the Nutrition Scale than in the Short 
Nutritionn Scale, F (1) = 41.07, p < .01. As can been seen in Figure 7.5, the scale 
hadd only an effect upon the mean of "Snacks". The means of "Overeating", 
"Loww fat" and "Fruit"-structuples were equal in both scales, with and without 
impedingg conditions. Clearly, the hypothesis that the impeding conditions 
wouldd make the items less attractive was not confirmed for the "Overeating", 
"Loww fat" and "Fruit" structuples. The inclusion of conditions into the items 
didd have an effect upon the attractiveness of the "Snacks" structuple, but this 
effectt was in the opposite direction. The mean was higher in the Nutrition 
Efficacyy Scale (with conditions) than in the Short Nutrition Scale (without 
conditions).. The inclusions of conditions made the "Snacks"-structuple more 
attractive,, rather than less attractive. 

Summarizing,, the confirmation of the implemented structure and the 
associationn of the test-scores and the structuple-scores with other efficacy 
measuress support the explicit construct representation. The empiricall  findings 
supportt the adequacy of the explicit construct representation of the level-scores 
off  the Nutrition Efficacy Scale more strongly than of the strength-scores. The 
necessityy of including impeding conditions into the items was not supported. 

ImplicitImplicit construct representation 

Thee path analysis of the test-scores showed that self-efficacy level predicted 
behaviorr (R2 = .36) rather well and also predicted intentions (R2 - .11, see 
Figuree 7.6). The strength of self-efficacy seemed to be irrelevant, because self-
efficacyy strength was not significantly associated with either intentions or 
behavior.. The use of the Short Nutrition Efficacy Scale yielded very similar 
parameterr estimates. Again self-efficacy level was significantly associated with 
intentionss and behavior, but self-efficacy strength was not (see Figure 7.6). 
Thee path model using the structuple-scores fitted well (Scaled x2(60, N = 215) = 
78.41,, p = 0.06; NFI = .94; NNFI = .96). The results demonstrate the relevancy of 
alll  four level-scores. Each level-score (see Figure 7.7) predicts the 
correspondingg behavior and intention. But of the four strength-scores, only the 
strength-scoree of "Overeating" was a significant predictor of the corresponding 
behavior. . 
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TABLEE 7.5 REPEATED MEASURES ANALYSIS 

Effect t 

Scale e 

Judgement t 

Behavior r 

Scalee * Judgement 

Scalee * Behavior 

Judgementt * Behavior 

Scalee * Judgement * Behavior r 

A„ „ 

0.98 8 

0.12 2 

0.55 5 

0.99 9 

0.84 4 

0.81 1 

0.97 7 

dfhyp dfhyp 

1 1 

1 1 

3 3 

1 1 

3 3 

3 3 

3 3 

" // error 

227 7 

227 7 

225 5 

227 7 

225 5 

225 5 

225 5 

F F 

3.78 8 

1677.366 ** 

60.977 -

1.77 7 

14.111 " 

17.099 " 

2.25 5 

Note.Note. *p<.05.**p<.01 

FIGUREE 7.5 INTERACTION EFFECTS BETWEEN SCALE AND BEHAVIOR-FACET AND BETWEEN JUDGEMENT-FACET 
ANDD BEHAVIOR-FACET 

Scalee * Behavior interact ion 

7.00-, , 

6.50--

6.00 0 

5.50 0 

5.00 0 

Overeatingg Low fat Fruit t 

Shortt Nutrition Scale 

^vv Nutrition Scale 

Snacks s 

Judgementt * Behavior interact ion 

9.00 0 

8.00 0 

7.000 -I 

6.00 0 

5.000 -I 

4.00 0 

3.00 0 

Strength-scores s 

Level-scores s 

Overeatingg Low fat Fruit t Snacks s 
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FIGUREE 7.6 PATH MODEL OF SELF-EFFICACY SCORES, INTENTION SCORE AND BEHAVIOR SCORE 

0.40*' ' 

(0.16*) ) 

/ / 

Efficacy y 

level l 

V V Efficacy y 
strength h 

0.31***  \ . 

(0.36**)) \ . 

0.055 ns ^ ^ 

Intention n 

R22 = 0.11 

(R22 = 0.15) 

0.53*' ' 

_ ^^ (0.42**) 

0.19" " 

(0.18**) ) 

6 6 

Behavior r 

R22 = 0.36 

(R22 = 0.29) 

-0.044 MS 

(0.088 ns) 

Note.Note. **  p< .01. *  p <.05. ns = non-significant. 
Nutritionn Efficacy Scale: parameters in bold typeface, Short Nutrition Scale: parameters 
betweenn brackets. 

FIGUREE 7.7 PATH MODEL OF STRUCTUPLE SCORES AND THE ITEM SCORES OF INTENTION AND BEHAVIOR 

Levell  "Overeating" 

Strengthh "Overeating" 

0.23 3 

"0.000 ns 

Intentionn "Overeating" 

(R22 = 0.05) 

"Overeating" " 

Behavior r 

(R22 = 0.14) 

Levell  "Low fat" 

Strengthh "Low fat" 0.055 MS 

"Loww fat" 

Behavior r 

(R22 = 0.17) 

Levell  "Fruit" 

Strengthh "Fruit" 0.022 ns 

"Fruit" " 

Behavior r 

(R22 = 0.44) 

Levell  "Snacks" 

Strengthh "Snacks" 

4)33 3 

"0.055 ns 

Intentionn "Snacks" 

(R22 = 0.11) 

-0.022 MS 

"Snacks" " 

Behavior r 

(R22 = 0.16) 

Note.Note. **p<  .01. * p < .05. ns = non-significant 
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Too test whether the Nutrition Efficacy Scale had a better predictive 

relevancee than the other three efficacy scales, a stepwise regression was 

performed.. The forward regression analysis using the test-scores yielded a 

modell  in which behavior (R2 = .36) was only predicted by the level-scores of 

Nutritionn Efficacy Scale and of the Short Nutrition Scale, Scaled x2(7, N = 217) 

== 3.51, p = .83; NFI = 0.99; NNFI = 0.99. Intentions (R2 = .30) were predicted by 

bothh level-scores and by the self-efficacy scores from both the Healthy Eating 

Efficacyy Scale and the Weight Efficacy Scale. The regression model is depicted 

inn Figure 7.8. In this model intentions were not associated with behavior. This 

analysiss demonstrated that the Nutrition Efficacy Scale and the Short Nutrition 

Efficacyy Scale performed better than the Weight and Healthy Eating Efficacy 

Scaless in terms of predictive relevance for behavior. 

Thee separate path analyses with the self-efficacy scores from the Weight 

Efficacyy Scale and the Healthy Eating Efficacy Scale demonstrated that these 

scoress were less strongly related to behavior (respectively, y = .35, R2 = .24, 

and,, y = .24, R2 = .17) than the level-scores of the Nutrition Efficacy Scale. The 

Weightt Efficacy-scores were also less strongly related to intentions (y = .14, R2 = 

.02),.02), but the Healthy Eating Efficacy-scores (y = .46, R2 = .21) were more 

stronglyy related to intention than the level-score of the Nutrition Efficacy Scale. 

Concluding,, the empirical results support the implicit construct 

representationn of the test scores and structuple scores of the Nutrition Efficacy 

Scale.. Furthermore, the Nutrition Efficacy test-scores perform better than the 

test-scoress from the existing scales. The results do not support the implicit 

constructt representation of the strength-scores of either version. 

Method-relatedMethod-related irrelevant variance 

Thee strength-score of the Nutrition Efficacy Scale was significantly correlated 

withh the strength-score of the Control Scale (see Table 7.6). Similarly, the 

strength-scoree of the Short Nutrition Scale was significantly correlated with the 

strength-scoree of the Short Control Scale. Clearly, response tendencies occurred 

inn the strength-scores. The correlations of the strength-scores with the control 

scaless even exceed the correlations with the other Self-efficacy scales (in 

Appendixx G the complete MultiTrait-Multimethod Matrix is presented). 

Therefore,, the desideratum, formulated by Campbell and Fiske (1959), that a 

variablee correlates higher with an independent effort to measure the same trait 

thann with measures designed to get at different traits which happen to employ 

thee same method, was not met with the strength-scores. 
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FIGUREE 7.8 STEPWISE REGRESSION ANALYSIS 

Nutrition n 
strengthh score 

Shortt Nutrition 

strengthh score 

Nutrition n 
levell  score 

Shortt Nutrition 
levell  score 

Healthh Eating 

efficacyy score 

Weight t 
efficacyy score 0 0 

Behavior r 

R22 = 0.36 

Note.Note. Al l parameters p<. 01. 
Thee correlations between the efficacy scores are not depicted. 

TABLEE 7.6 CORRELATIONSS BETWEEN TEST-SCORES OF THE NUTRITION EFFICACY SCALES AND PLAUSIBLE 
SOURCESS OF IRRELEVANT VARIANCE 

Method-relatedd irrelevant variance 
Controll  Scale Level 

Strength h 
Shortt Control Scale Level 

Strength h 
Concept-relatedd irrelevant variance 

Impressionn Management 
Self-deception n 
Verball  Analogies 
Vocabulary y 

Nutrition n 
Level l 

-0.08 8 
0.08 8 
0.12 2 
0.12 2 

0.18* * 
0.19* * 
0.08 8 
0.16 6 

Strength h 

-0.06 6 
0.48** * 
0.01 1 
0.377 ** 

0.11 1 
0.09 9 
-0.04 4 
-0.02 2 

Shortt Nutrition 
Level l 

-0.10 0 
0.00 0 
0.12 2 

-0.02 2 

0.10 0 
0.08 8 
0.03 3 
0.17 7 

Strength h 

-0.03 3 
0.388 ** 
0.01 1 
0.22* * 

0.10 0 
-0.03 3 
0.00 0 
-0.05 5 

Note. Note. *p<.01.. *p<.05. 
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Thee restricted factor analysis showed that the Null Model in which the 

responsee tendency factor was only correlated with the level-factor and the 

strength-factorr did not fit significantly worse (see Table 7.4, model 3a), than the 

measurementt model without the potential violator. The strength-structuple of 

"Snacks""  had a modification index that exceeded the Adjusted Critical Value 

(seee Table 7.7). After removal of this structuple from the analyses (see Table 7.4, 

modell  3b), self-efficacy strength was still strongly (<|> - .44) related to response 

tendencies,, but none of the modification indices exceeded the Adjusted Critical 

Value.. This last finding indicates that strong response tendencies occurred in 

alll  four strength-structuples, but more strongly in the strength-structuple of 

"Snacks".. No evidence of method-related irrelevant variance in the level-scores 

wass found. 

Concept-relatedConcept-related irrelevant variance 

Accordingg to the guidelines the item wording should be kept as constant as 

possible.. This guideline was well met, because the items of the Nutrition 

Efficacyy Scale did not vary much in word order and contained very few unique 

wordss (see Table 7.9). The Nutrition Efficacy Scale had significantly less 

Uniquee Word Order and Unique Words and less variation in these wording 

characteristicss than the Healthy Eating Efficacy and the Weight Efficacy Scale. 

Thee Nutrition Efficacy Scale had also significant less Unique Word Order and 

lesss variation in Unique Words than the Short Nutrition Scale (see Table 7.8). 

AA further requisite was that the items should be short, of equal length and 

shouldd contain short words. The words in the Nutrition Efficacy Scale 

consistedd on average of 4 characters, which was significantly shorter than the 

wordss in the Healthy Eating Scale. The items of the Nutrition Efficacy Scale 

variedd less in length than the items of the Healthy Eating Scale, but the items 

weree rather long (on average 16 words). The Short Nutrition Scale and the 

Weightt Efficacy Scale had significantly shorter items (see Table 7.8). The 

wordingg characteristics of the four structuples hardly differed. The only 

differencee found was that the "Overeating"- and Low fat"-structuples 

containedd significantly shorter words than the "Fruit"-structuples/ t (18) = -

4.77,, p < .001 and t (18) = -3.19, p < .01, and Snacks"- structuples, t (18) = -6.37, p 

<<  .001 and t (18) = -4.84, p < .001. 

Nonee of the self-efficacy scores were significantly correlated with the two 

measuress of Verbal Abilit y (see Table 7.6). The complete MultiTrait-

MultiMethodd matrix is presented in Appendix G. The level-score of the 
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TABL EE 7.7 MODIFICATIO NN INDICE S (MI ) AND EXPECTED PARAMETE R CHANG E (EPQ FOR THE STRUCTUPLE-
SCORES S 

Control l 

Level l 

MII  EPC 

Control l 
Strength h 

MII  EPC 

Impressionn Self- Verbal Vocabulary 
Managementt deception Abilit y 

MII  EPC MI EPC MI EPC MI EPC 
Level l 

Overeating g 

Loww fat 
Fruit t 
Snacks s 

Strength h 
Overeating g 
Loww fat 
Fruit t 
Snacks s 

1.211 0.05 0.80 0.06 

0.911 -0.05 0.02 0.01 
0.188 -0.02 3.84 0.16 
0.100 0.02 6.63 -0.21 

0.011 0.00 1.04 0.08 
1.244 -0.04 1.72 -0.10 
0.111 -0.01 2.22 -0.11 
4.344 0.10 8.86 0.27 

ACC (1%) = 7.10 

0.466 -0.01 4.46 0.02 4.68 0.04 1.21 0.02 

0.222 -0.01 2.67 -0.02 0.67 -0.02 2.67 -0.03 

2.000 0.02 1.72 -0.01 0.16 -0.01 1.50 0.02 

0.155 0.01 0.79 0.01 0.77 -0.02 0.03 0.00 

0.044 0.00 0.75 -0.01 0.02 0.00 0.02 0.00 

0.066 0.00 0.34 0.01 1.64 -0.02 0.71 0.01 

0.155 0.00 0.51 0.01 0.06 0.00 0.39 -0.01 

0.000 0.00 0.69 -0.01 2.06 0.03 0.02 0.00 

ACC (1%) = 9.30 

TABL EE 7.8 PAKWB E COMPARISON OF THE WORDING CHARACTERISTIC S OF THE FOUR EFFICACY SCALES 

Uniquee Word Order 
Shortt Nutrition 
Healthyy Eating 

Weight t 
Uniquee Words 

Shortt Nutrition 
Healthyy Eating 

Weight t 
Itemm length 

Shortt Nutrition 
Healthyy Eating 

Weight t 
WordWord length 

Shortt Nutrition 
Healthyy Eating 
Weight t 

Equalityy of variance 
Short t 

Nutritionn Nutrition 

F F 

3.53 3 
48.111 ** 
52.799 " 

54.43" " 
33.722 " 

108.244 " 

0.90 0 
21.677 ** 
1.80 0 

1.01 1 
1.35 5 

0.24 4 

F F 

2.97 7 
3.39 9 

1.15 5 
3.09 9 

5.51 1 
2.31 1 

0.03 3 
0.25 5 

Healthy Healthy 
Eating g 

F F 

3.59 9 

0.20 0 

7.28 8 

0.24 4 

Equalityy of means 

Nutrition n 

df df 

42 42 

23 3 
22 2 

3 3 
22 2 
19 9 

42 2 
27 7 

58 8 

42 2 
61 1 
58 8 

t t 

-5.766 " 
-10.199 " 

-6.699 *

-5.69 9 
-6.99" " 
-6.90" " 

7.00" " 

1.03 3 
6.766 " 

-0.06 6 
-5.588 " 
0.01 1 

Short t 
Nutrition n 

dfdf t 

255 -2.84* 

222 -0.74 

255 -0.83 
222 -0.16 

255 -2.71 
222 -2.38 

255 -2.22 
222 0.05 

Healthy y 
Eating g 

dfdf t 

411 4.75 " 

411 1.37 

366 2.80* 

411 4.23 " 
Note.Note. **p<  .001. *p< .01. 
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TABLEE 7.9 WORDINGG CHARACTERISTICS OF THE FOUR EFFICACY SCALES AND THE STRUCTUFLES 

Efficacyy scale 
Nutrition n 
Shortt Nutrition 

Healthyy Eating 

Weight t 

Scruptuple e 
Overeating g 
Loww fat 
Fruit t 
Snacks s 

N, , 

40 0 
4 4 

23 3 

20 0 

10 0 
10 0 

10 0 

10 0 

Item m 
Wordingg characteristics 

length h 

M M 

16.68 8 

9.75 5 

15.70 0 

12.75 5 

16.90 0 

15.90 0 

18.10 0 
15.80 0 

SD SD 

1.94 4 

0.96 6 

4.30 0 

2.45 5 

1.66 6 

1.66 6 

2.23 3 

1.40 0 

Word d 

length h 

M M 

4.09 9 

4.10 0 
4.79 9 

4.09 9 

3.70 0 

3.88 8 
4.27 7 

4.51 1 

SD SD 

0.42 2 

0.58 8 
0.57 7 

0.51 1 

0.28 8 

0.30 0 

0.25 5 
0.28 8 

Unique e 

words s 

M M 

0.03 3 
2.75 5 

3.87 7 

2.90 0 

1.70 0 

1.90 0 

110 0 

2.00 0 

SD D 

0.16 6 

0.96 6 

2.63 3 
1.86 6 

1.25 5 
1.29 9 

1.66 6 
1.41 1 

Uniq q ue e 
wordd ordering 

M M 

0.28 8 
3.25 5 

9.43 3 

4.25 5 

3.00 0 

3.00 0 

3.20 0 

2.90 0 

SD SD 

0.93 3 

1.50 0 

4.25 5 
2.57 7 

2.49 9 

2.49 9 

3.05 5 
2.23 3 

Nutritionn Efficacy Scale had a small, but significant association with 
Impressionn Management (r = .18) and Self-Deception (r = .19). The Weight 
Efficacyy score was also significantly associated with Self-Deception (r = .19). To 
testtest whether the structuples were biased, the potential violators were included 
inn the measurement model (see Table 7.4, model 4). None of the structuple-
scoress had a modification index that was larger than the Adjusted Critical 
Valuee (see Table 77). In other words, the model fit would not improve, when 
onee of the structuples would be allowed to load on one of the violator factors. 
Thiss finding means that none of the structuple-scores functioned differently 
withh respect to Verbal Ability , Self-deception or Impression Management. 

EVALUATIO N N 

Thee last step of the Deductive Design is evaluating whether the rationales 
andd the empirical evidence support the test score interpretation, that the whole 
off  the construct is represented and nothing else. The evaluation should focus at 
threee characteristics of the rationales and of the empirical evidence. First of all, 
thee ambit of support has to be evaluated. The rationales and evidence can 
supportt the test score interpretation completely, or only partially. Partial 
supportt occurs, for example, when both rationales and empirical evidence 
supportt the explicit construct representation, but do not exclude plausible 
method-relatedd irrelevant variance. 
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Second,, we have to evaluate how strongly these two arguments (rationales 
andd empirical evidence) support the interpretation. When very specific or 
restrictivee models and hypotheses are formulated on the basis of the 
underlyingg theory and these hypotheses or models are empirically confirmed, 
thee support for the interpretation is strong. If many assumptions or relatively 
arbitraryy choices were made, the support will be rather weak. The stronger the 
linkss between rationales and evidence, the stronger the support can be. Third, 
wee have to evaluate whether the rationales and empirical evidence limit the 
extentt to which the test-score interpretation can be generalized. 

Eachh of the four issues, addressed throughout the presentation of rationales 
andd empirical evidence, will be, first, summarized shortly and then discussed. 

Summary Summary 

Explicitt construct representation 
Thee construct of self-efficacy was defined and this definition was narrowed 

downn to fit  our research question. Consistent with Bandura's directions, this 
definitionn was translated into a general item wording. On the basis of literature 
review,review, we selected 10 conditions under which the 4 actions can occur for the 
items.. In order to follow the definition as closely as possible, a polytomous 
responsee scale for level was used, rather than the usual dichotomous response 
scale.. In the modeling phase, the average sum scores were used as an 
assessmentt of the level and strength of self-efficacy. The implemented 
theoreticall  structure was confirmed empirically. Furthermore, the association 
off  the two test-scores with other measures of self-efficacy support the 
interpretationss of the level scores, and to a lesser extent the interpretation of 
thee strength-scores. The hypothesis that the inclusion of conditions into the 
itemss would make the items less attractive was not confirmed. 

Implicitt construct representation 
Ann implicit construct definition was formulated, in which intentions and 

behaviorr defined self-efficacy. This definition was used to set boundaries for 
thee item wording in the phase of translation. Next, the implicit construct 
definitionn was represented in a path model. In this model the assumption was 
made,, that the constructs and behavior were linearly related. The empirical 
evidencee supported the implicit construct representation of efficacy level, but 
nott the implicit construct representation of strength. The strength-scores of 
self-efficacyy seemed irrelevant for the prediction of behavior and intentions. In 
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termss of the implicit construct representation the level-scores of the Nutrition 

Efficacyy Scale outperformed the other two existing self-efficacy scales. Both the 

rationaless and the empirical evidence, therefore, strongly support the implicit 

constructt representation of self-efficacy level. However, the empirical evidence 

doess not support the implicit construct representation of self-efficacy strength. 

Method-relatedd irrelevant variance 

Thee purpose of this study was to develop a self-efficacy scale for healthy 

eatingg behavior of young adults. A written questionnaire was used as 

measurementt method. This method has the advantage of a high level of 

anonymityy and the absence of interviewer effects. In order to prevent too much 

variancee in item wording between subsequent items, all items concerning one 

behaviorr were presented after one another. 

Thee influence of the measurement method upon the test scores was 

empiricallyy tested. The self-efficacy scores were compared with scores obtained 

withh a similar measurement instrument assessing another trait. The empirical 

evidencee showed strong response tendencies occurred in the strength-

responses,, but not in the level responses. Furthermore, we cannot exclude 

influencess of the sampling method upon the test scores, because the scale was 

administeredd only in a sample of psychology students and drop-out occurred. 

Concept-relatedd irrelevant variance 

Self-efficacyy was measured by presenting subjects statements requiring a 

typicall  response. Verbal skills were required for response generation. 

Furthermore,, self-deception and impression management could influence the 

responses.. In order to prevent these anticipated constructs to influence the test 

score,, four guidelines for item wording were formulated. The item wording 

characteristicss of the Nutrition Scale were good, especially in comparison with 

thee Healthy Eating Efficacy Scale. The only disadvantage was that the items 

weree rather long. The scores were not correlated with verbal skills, but the 

level-scoress were weakly correlated with self-deception and impression 

management. . 

Discussion Discussion 

Thee interpretation, that the level-scores implicitly and explicitly represent 

self-efficacyy level was well supported by theoretical rationales and empirical 

evidence.. The generality of the test-score interpretation is limited to the four 

selectedd actions and the particular sample. Therefore, replication studies are 
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requiredd to establish whether the test-score interpretation extends to other 
nutritionall  actions and whether the interpretation is valid for the population of 
youngg adults. Furthermore, both rationales and empirical evidence support 
thatt the particular method and verbal skills do not influence the level scores. 

Onee demand was not met, though. The items were rather long, although 
theyy should have been short in order to prevent irrelevant variance due to self-
deceptionn or impression management. Indeed, a weak association between self-
efficacyy level and self-deception and impression management was found. The 
weakk association of the level-scores with self-deception and impressions 
managementt might have been caused by the long items. But not all results 
supportt this hypothesis. 

Suchh associations did not occur with the Healthy Eating Scale, which had 
equallyy long items, on the other hand they did occur with the shorter Weight 
Efficacyy Scale. Generally, self-deception is viewed as a response bias, but it can 
alsoo be viewed as an adaptive and protective judgement heuristic (Metcalfe, 
1998).. This view implies that the association with self-deception might be a 
characteristicc of self-efficacy beliefs rather than a response bias. The finding 
thatt the latent self-efficacy factor was associated with self-deception, but no 
additionall  bias occurred at the level of structuple-scores gives some support to 
thiss view. 

Thee results concerning the Short Nutrition Scale, on the other hand, do 
supportt the hypothesis that the associations with self-deception and 
impressionn management were caused by the long items. Such associations were 
nott found with the Short Nutrition Scale, which had much shorter items, 
becausee no impeding conditions were mentioned. Indeed, the necessity of 
mentioningg situational conditions, under which the behaviors have to be 
performed,, requires more research. The situational conditions did not have the 
anticipatedd impact on the item attractiveness. 

Anotherr set of conditions might yield results consistent with Bandura's 
theoreticall  formulations, because the selection of the particular conditions was 
nott strictly theory-driven, but based upon common practice in designing self-
efficacyy scales. On the other hand, the mention of impeding conditions might 
nott be necessary at all, when dealing with nutritional behaviors. Although 
Banduraa is of the opinion that decontextualized items obscure what is being 
measuredd and create problems of predictive relevance, this opinion is not 
supportedd by our research. The level-score of the Short Nutrition Efficacy 
Scale,, which consists of such decontextualized items, clearly had predictive 
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relevancee and performs as well as the Nutrition Efficacy Scale in terms of the 
explicitt construct representation. 

Althoughh the explicit construct representation, the implicit construct 
representation,, and the exclusions of irrelevant variance due to the method and 
verball  skills strongly support the interpretation of the level-scores, the same 
doess not hold for the strength-scores. Some support for the interpretation of 
thee strength-score was found. The absence of concept-related irrelevant 
variancee was confirmed and the explicit construct representation also gives 
somee support to the interpretation of the strength-score. The strength-score 
wass positively related with the other self-efficacy measures and one factor 
underliess the strength-scores. In contrast, the empirical evidence did not 
supportt the implicit construct representation and also revealed strong method-
relatedd irrelevant variance. 

Duringg test-development several assumptions and choices were made, that 
mightt have caused this lack of validity. All relationships were assumed to be 
linear,, although Bandura (1997, p. 43) pointed out that strength of perceived 
self-efficacyy is not necessarily linearly related to choice behavior. Furthermore, 
aa sum score model for self-efficacy strength was used, as most studies do, but 
otherr choices could have been made. Lee and Bobko (1994) compared the 
performancee of different measurement models for self-efficacy. They compared 
thee sum scores of level and strength with, what they call a composite measure. 
Thee composite measure was defined as the sum of the certainty responses for 
whichh the level-response was "yes". The composite measure had slightly 
higherr correlations with goals and outcome variables, than the level-score or 
thee strength-score alone. But Lee and Bobko did not determine whether the 
usee of single composite score yields better results than the use of both a level-
scoree and a strength-score. Furthermore, several problems are associated with 
thee analysis of such composite scores (Evans, 1991; Mellenbergh, Molendijk, De 
Haan,, & Ter Horst, 1990). 

Givenn the evidence for strong response tendencies, the most likely cause for 
lackk of validity are the response scales. Each statement had to be judged twice, 
usingg two polytomous response scales, which is a rather difficult task. The 
inabilityy of respondents to perform that dual judgement task might in fact be 
thee latent factor underlying the strength-scores. 

Too conclude, the interpretation of the level-score as representing self-
efficacyy level is strongly supported and, hence, trustworthy. But the 
interpretationn of the strength-score as reflecting self-efficacy strength is invalid. 
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CONCLUSION N 

AA short overview of validation studies revealed several shortcomings in the 
validationn procedures, generally employed. The rationales, underlying the test 
scoree interpretation, usually concerned the explicit construct definition only, 
butt not the implicit construct definition. In contrast, the evidence focused at the 
implicitt construct definition, and more specifically at the predictive relevance 
off  the test score. The issue of irrelevant variance was ignored in both rationales 
andd empirical evidence. 

Thee aim of the present study was to employ a construct validation 
procedure,, in which such shortcomings were prevented. Therefore the 
Deductivee Design was used as a framework for validation. The Deductive 
Designn requires that both issues of construct validity (construct representation 
andd irrelevant variance) are addressed from the outset of test-development and 
thatt both rationales and empirical evidence can support the test score 
interpretation.. The valuee of the Deductive Design validation procedure can be 
illustratedd by discussing what would have happened if we had not employed 
thatt procedure. 

Ass already noted, usually the concern of irrelevant variance is ignored in 
validationn studies. Had only the construct representation been addressed in the 
presentt study, the interpretation of the strength score would have been 
consideredd quite valid. The association with the other self-efficacy scales and 
thee confirmation of the structure support the test-score interpretation. In the 
lightt of that support, lack of support for the implicit construct representation 
wouldd not have seemed too serious a threat. Especially, since the Social 
Cognitivee Theory gives an explanation for such a finding: perceived self-
efficacyy is not necessarily linearly related to choice behavior. Furthermore, if 
thee other proposed measurement model for self-efficacy strength had been 
usedd (irrespective of the methodological problems associated with this 
measure),, no problems would have arisen with the implicit construct 
representation.. The other measure for self-efficacy strength is the sum of the 
productt of each strength- and level-score (see p. 90-90) and is therefore, in fact, 
aa combined measure. As the level-score was associated with behavior and 
intention,, the combined measure would also have been associated with 
behaviorr and intention. 

Thee interpretation of the strength-score would also have been considered 
quitee valid, had we used the validation procedure proposed by Campbell and 
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Fiskee (1959). They suggest a sequential validation procedure. Before testing the 

relationshipss between traits, a multitrait-multimethod comparison should give 

somee confidence in one's measures of a trait. In the multitrait-multimethod 

proceduree the correlation between measures having the trait in common and 

measuress having the method, but not the trait, in common are compared 

(eitherr using observed scores or latent factor scores). Thus, first the explicit 

constructt representation and the concept-related4 irrelevant variance are 

addressed.. If these results are satisfactory, one turns to the implicit construct 

representationn (the relationships between traits). Both the explicit construct 

representationn and the absence of concept-related variance support validity. 

Givenn this initial support for validity, the subsequent failure to confirm the 

relationshipss with other traits would not have resulted in the conclusion that 

ourr test score interpretation is invalid. Once again, the possibility of 

formulatingg a theoretical explanation for the failure (non-linear relationships) 

wouldd encourage us even more not to question the validity. 

Chancess are that, had we used a sequential procedure, we would never 

havee raised the question of method-related irrelevant variance. And it is the 

evidencee for response tendencies that throws doubt on validity and that places 

thee other results in a different light. In the light of that evidence, the failure to 

confirmm the implicit construct representation becomes a significant indication 

off  invalidity. Furthermore, the high correlation between the strength-score and 

thee score for response tendencies prompts us to consider the correlation 

betweenn the strength-score and other efficacy scores as only moderate. 

Ourr resistance to concluding that our measures are invalid and our 

inclinationn to search rather for theoretical explanations makes it important to 

addresss all four issues simultaneously and a priori. A theory-driven approach 

providess us with the rationales for a test score interpretation. Obviously, the 

trustworthinesss of a test-score interpretation increases when both rationales 

andd empirical evidence support that interpretation. Furthermore, a theory-

44 The multitrait comparison is less restrictive than the establishment of absence of concept-
relatedd irrelevant variance. The multitrait comparison demands only that the other traits be 
intendedd to differ. In contrast, the Deductive Design demands that the other traits form a threat 
too validity, given the specific task for measuring the trait of interest. 
Ann example of a multitrait comparison that cannot be used to establish absence of concept-
relatedd irrelevant variance is a study of Embretson (1994). Embretson developed a test for 
spatiall  ability. Spatial ability is intended to differ from verbal ability. Therefore, as a multitrait 
comparison,, the scores of the spatial ability test were compared with scores of a verbal ability 
test.. However, the selected task for measuring spatial ability was non-verbal and, hence, verbal 
abilityy did not constitute a threat to validity. 
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drivenn approach forces us to inspect the underlying psychological theory very 
closelyy and might reveal where is room for improvement. But the a priori 
approachh should not be limited to the construct representation. The fact, that it 
iss relatively easy to come up with theoretical explanations for unexpected 
results,, makes the a priori approach to irrelevant variance valuable and even 
necessary. . 

Again,, the results concerning method-related irrelevant variance can serve 
ass an example. The Social Cognitive Theory provides an (a posteriori) 
explanationn for the correlation between the strength-scores and the scores of, 
whatt we have labeled as, response tendencies. We could have used another 
labell  for these scores, that is "sleeping self-efficacy". According to the Social 
Cognitivee Theory, efficacy beliefs can generalize to other behavioral domains, 
andd consequently, we might have concluded that the strength of nutritional 
efficacyy generalizes to sleeping self-efficacy. 

However,, generalization across behavioral domains can occur when the 
behaviorss have something in common. Therefore, a behavior was selected that 
wass not correlated with the nutritional behaviors. The a priori approach 
enabledd us to exclude the theoretical explanation that nutritional efficacy 
generalizedd to sleeping efficacy. The simultaneous approach strengthens the 
conclusionn that, in fact, we are dealing with response tendencies. None of the 
otherr nutritional efficacy measures were correlated with "sleeping efficacy" 
andd the strength-score was more strongly correlated with "sleeping efficacy" 
thann with the other nutritional efficacy measures. The a priori approach to all 
fourr concerns of construct validity enables us to determine the most likely 
causee of empirical results that do not match expectations. 

Too conclude, a construct validation procedure, as proposed in the 
Deductivee Design, can give strong support to the trustworthiness of a test score 
interpretationn and dictates future lines of validation research. More 
importantly,, such a validation procedure enables us to reach the conclusion of 
invalidityinvalidity and steers us away from the temptation to formulate alterations to the 
underlyingg psychological theory. The results of our study clearly demonstrate 
thee potential value of the Deductive Design, in which the four issues of 
constructt validity are addressed simultaneously from the outset of test-
development. . 
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Whenn the work for my thesis drew to an end, family and friends often 

posedd me the question: "What problem did you solve?" A question they, upon 

seeingg my hesitant and uncomfortable expression, quickly rephrased as: "What 

problemm did you clarify?" Well, I guess I did neither. The main problem with 

validityy and validation, if you can call it a problem, is that it never ends. As 

Anastasii  (1986) put it: "Test-validity is a living thing; it is not dead and 

embalmedd when the test is released" (p. 4). 

Thee never-ending character of validity and validation is not attributable to 

thee sublimity of the issue, to be addressed adequately by a true genius only. 

No,, it is because of the same reason why so many of us take an interest in 

psychology:: the diversity and change of people and the diversity and change of 

theirr thoughts. We wil l have to validate new and old instruments alike as long 

ass our measurements use language or require an active and conscious 

involvementt of the people whose qualities we are measuring. 

Wee have to continue validating, because both components of construct 

validityy (construct representation and irrelevant variance) can and wil l change 

inn the course of time. Any change of thought in one of the theoretical fields 

underlyingg validation requires a renewed evaluation of the validity of existing 

test-scoree interpretations. New psychological constructs and theories wil l be 

developed,, and the existing ones can be redefined or abandoned. Such changes 

implyy a redefinition of the construct underlying the construct representation. 

Neww psychometric models and statistical techniques may change the way our 

test-scoress are most appropriately modeled and analyzed. New methods and 

theoriess concerning test-development and validation may be developed. Al l 

thesee theoretical developments and changes of thought wil l have an impact 

uponn the construct representation. 

Thee sources of irrelevant variance are apt to change as well in the course of 

time.. The language we use to phrase our questions and items can become 

hopelesslyy old-fashioned within 10 years and, consequently, introduce group-

typee bias. Furthermore, the knowledge, experiences and social norms of people 

change.. For example, when I started as a researcher in psychology, differences 

inn experience with the computer would still greatly influence the results of self-

administeredd computer tests. The majority of students had to be instructed, 

first,, on the use of the mouse, an instruction that in seven years time has 
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becomee almost redundant. Similarly cultural norms of what is appropriate or 

decentt to say can change very rapidly and differ widely. For example, asking 

dichotomouss (Yes/No) questions would be rather inappropriate in China, due 

too unforgivable impoliteness of saying "No". Such a question-format would 

yieldd an assessment of nothing. 

Thee construct representation and sources of irrelevant variance can change, 

likewisee the definition of validity may show further changes. The discussion on 

thee concept of validity is not free of the influence of language and culture, as I 

discovered.. Messick's new definition of validity (1989) has received much 

endorsementt in the circle of those concerned with validity theory and 

educationall  testing in the United States, although in some publications we get a 

glimpsee of a dispute held in private (Cronbach, 1988, p. 6; Messick, 1988, p. 34). 

Manyy Dutch methodologists, on the other hand, were perplexed at his 

proposall  to include values, potential consequences, and fairness into the 

definitionn of validity and reacted with great reserve. This reserved reaction is 

defendablee on scientific grounds (e.g. Lees-Haley, 1996), but the perplexity 

withh which the Dutch reacted had also cultural roots. A public debate about 

testt use, as occurred in the United States, has not occurred in the Netherlands, 

becausee test use is not so widespread and extensive. Furthermore, social 

pressuree in the form of lawsuits has not occurred. 

Partt of the perplexity, however, definitely lies in the particular meaning of 

thee words "validity" and "valid" in Dutch. These words have a formal 

meaningg in Dutch and are hardly used in everyday language. The Dutch use is 

limitedd to valid reasoning or laws on the one hand and to a person's physical 

fitnesss or ability to work on the other hand. The words "efficacy", or "worth" 

aree not associated with the word "validity" in Dutch, neither does the word 

"valid""  has an equivalent meaning like the English "just". The expansion of the 

definitionn of validity, as proposed by Messick, is consequently more perplexing 

too a Dutch person than to an English-speaking person. 

Ass the reader may have concluded by now, I definitely learned to steer 

awayy from answering a question. Let me rephrase the initial question myself: 

"Whatt contribution does my work offer?" The research presented in this thesis 

iss for a large part dedicated to validation procedures advocated, and 

acknowledgedd as important, but seldom published or employed. The most 

stringentt example is the replication study (Chapter 2 and 3). Seldom, such 

studiess find their way into journals, despite the fact that the importance of 

replicationn is recognized. Rosnow and Rosenthal (1989) wondered whether 
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theree were sociological grounds for the monomaniacal preoccupation with the 

resultss of a single study. They hypothesized that this preoccupation had to do 

withh the reward system of science (psychological science). Support for this 

hypothesiss can be found in the publication manual of the American 

Psychologicall  Association (1994). 

Thee first criterion for deciding whether a research merits publication, 

mentionedd in the manual, is whether the research question is significant, and 

whetherr the work is original and important. Given the scarcity of replication 

studiess one can view replication studies as very original, but seldom do we 

associatee replication studies with originality. Replication studies are often 

viewedd as merely a reinforcement of an argument and subsequently as littl e 

important.. Consequently, that first criterion of the publication manual does not 

favorr replication studies. 

Thee reward system is probably not the single cause for only paying lip 

servicee to the importance of replication studies. The importance of replication 

iss a well-learned lesson in scientific education, but I have begun to suspect that 

thee rationale for its importance and the very nature of replication escapes some 

psychologists.. I found reviewers to wonder why it would be important to 

confirmm a factor structure and to criticize that the study followed the earlier 

studyy too narrow. As Rosnow and Rosenthal (1989) pointed out, our discipline 

wouldd be farther ahead if it adopted a more cumulative view of science. 

Replicationn studies are requisite for such a cumulative approach, and, 

furthermore,, they give insurance for the robustness and generality of earlier 

findings. . 

Thee objections raised against replication studies do not apply to the studies 

presentedd in Chapters 4 and 5. However, such studies into irrelevant variance 

aree even more seldom than the (replication) studies into construct 

representation.. The tradition to raise the construct validity question only after 

aa test has been developed might underlie this scarcity. We risk accepting a test 

scoree interpretation as trustworthy, before the most plausible threats have been 

formulatedd and excluded, when we sequentially address possible threats in 

separatee studies. Furthermore, this a posteriori approach leads to an 

overemphasiss upon empirical validation strategies. The rationales underlying a 

testt score interpretation escape our attention. 

Thee Deductive Design presented in Chapter 6 is aimed at insuring that the 

mostt plausible threats to construct validity are addressed simultaneously and 

att increasing the cohesion between both scientific arguments, rationales and 
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empiricall  evidence. The application of the Deductive Design, presented in 
Chapterr 7, demonstrates the value of the framework for rendering an 
evaluativee judgement of the trustworthiness of a test score interpretation. 
Furthermore,, and maybe more importantly, this study demonstrates that the 
Deductivee Design enables us to reach the conclusion that a test score 
interpretationn is untrustworthy. A conclusion that probably was not reached 
hadd the problem of construct validity been approached sequentially and a 
posteriori. . 

Validationn studies in general give insurance for the robustness and 
generalityy of specific test score interpretations, but also contribute to both 
scientificc debate and cohesion, the very soil of scientific progress. Validation 
researchh takes place at the cross-roads between the various fields within 
psychology,, therefore such research can uncover discrepancies, assumptions, 
andd pitfalls within the different theoretical notions and in doing so give rise to 
aa scientific discussion. As was noted in Chapter 1, the scientific conduct is often 
markedd by consensus within the separate fields, and by disjunction between 
thee fields (see Chapter 1). It is the disjunction that leads to scientific discussion 
andd hence to progress. 

Validationn is not and cannot be limited to the mere application and use of 
theoriess originating from various fields. Test-development and validation 
requiree the translation and integration of ideas and notions from those various 
fields.fields. For that reason, test research contributes to the cohesion within 
psychology.. A cohesion that is strongly needed, among the multitude and 
abundancee of ideas, models and mini-theories, as De Groot (1981) among 
otherss pointed out Hopefully, the research presented in Chapter 6 and 7 will 
enhancee cohesion between testing practice and testing theory that drifted apart 
duringg the 20th century. Furthermore, developments in validity and validation 
theoryy were increasingly based upon achievement and ability testing only. I 
hopee my work is instrumental for re-involving the field from which the 
conceptt of construct validity originated (personality and attitude assessment) 
intoo the discussion on validity. 
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SUMMARYY IN DUTCH 

OVERR HET TOETSEN VAN PLAUSIBELE BEDREIGINGEN VOOR 

CONSTRUCTT VALIDITEI T 

Hett begrip validiteit en het later geïntroduceerde begrip constructvaliditeit 
zijnn gedurende de 20e eeuw aan ingrijpende veranderingen onderhevig 
geweest.. Hoofdstuk 1 van dit proefschrift beschrijft de historische 
ontwikkelingenn van het begrip validiteit. 

Laatt in de 19e eeuw vingen wetenschappers aan met de kwantitatieve 
metingg van mentale fenomenen. De vraag of deze kwantitatieve metingen 
validee waren rees voor het eerst aan het begin van de twintigste eeuw. Maten 
dezee testen werkelijk wat ze beoogden te meten? Gedurende een lange periode 
bestondd er in wetenschappelijke kringen een grote mate van overeenstemming 
datt een test gevalideerd kon worden door de correlatie te berekenen tussen de 
testtest en een, op een later tijdstip gemeten, criterium. 

Naa 1945 ebde de consensus betreffende deze procedure voor het vaststellen 
vann de validiteit weg. Onderzoekers en theoretici bedachten steeds meer 
verschillendee procedures en soorten validiteit. Welke procedure het meest 
geschiktt werd geacht hing af van het specifieke doel van de test. In de jaren 
vijfti gg probeerde het genootschap van amerikaanse psychologen ("American 
Psychologicall  Association") de grote diversiteit aan valideringsprocedures en 
soortenn validiteit een halt toe te roepen en na 1960 onderscheidden validerings-
theoreticii  drie soorten validiteit: criterium-gerelateerde validiteit, 
inhoudsvaliditeitt en constructvaliditeit. Elk soort validiteit refereerde aan een 
specifiekee valideringsprocedure, die sterk samenhing met het specifieke doel 
vann de test (voorspellen en classificeren, het meten van een vaardigheid of het 
metenn van een eigenschap of kwaliteit). 

Inn de daarop volgende 20 jaar werd deze pragmatische benadering van het 
begripp validiteit langzaam maar zeker vervangen door een meer filosofische 
benadering.. Het begrip validiteit kwam los te staan van het specifieke testdoel. 
Dee redeneringen die gebaseerd waren op de testscores werden het onderwerp 
vann validiteit. Het valideringsonderzoek daarentegen bleef zich voornamelijk 
richtenn op het testdoel en op de daaraan gerelateerde valideringsprocedures. 
Dee filosofische benadering had met andere woorden tot gevolg dat 
validiteitstheorievaliditeitstheorie en valideringspraktijk separate onderzoeksvelden werden. 
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Summary Summary 

Inn de jaren 80 laaide de validiteitsdiscussie weer op. Door het sterk 
toegenomenn testgebruik is dan in de Verenigde Staten een maatschappelijk 
debatt op gang gekomen over de eerlijkheid van testen en de maatschappelijke 
consequentiess van testgebruik. Bovendien was de discrepantie tussen 
validiteitstheoriee en valideringsonderzoek steeds groter geworden. Om de 
kritiekk en problemen te ondervangen werd het validiteitsbegrip weer opnieuw 
gedefinieerd.. Testvaliditeit refereert tegenwoordig aan alles wat met 
psychologischee testen te maken heeft: van testontwikkeling tot en met de 
potentiëlee consequenties van testgebruik. Het begrip constructvaliditeit, 
gedefinieerdd als een evaluatief oordeel over de geloofwaardigheid van een 
testscore-interpretatie,, wordt centraal gesteld. Die geloofwaardigheid ligt 
namelijkk ten grondslag aan elke inferentie die gebaseerd is op testscores. De 
uitbreidingg van het begrip validiteit heeft echter nog niet de beoogde cohesie 
tussenn theorie en praktijk bewerkstelligd. 

Dee praktijk van constructvalidering richt zich op het onderzoeken van de 
geloofwaardigheidd van een testscore-interpretatie, meestal met behulp van 
empirischee gegevens. De meest voorkomende empirische onderzoeksstrategie 
iss de ondersteunende strategie. De oudste vorm van dergelijke empirische 
steunn voor een testscore-interpretatie is het voorspellende succes van een 
testscoree ofwel de relatie van de testscore met een criteriummaat. 
Tegenwoordigg proberen onderzoekers steun te vinden voor een heel netwerk 
vann relaties tussen de testscore met andere testscores en criteriummaten. 

Hett nadeel van deze onderzoeksstrategie is dat een interpretatie niet 
verworpenn kan worden en dat altijd wel enige steun wordt gevonden voor de 
voorgesteldee testscore-interpretatie. Echter, ook wanneer onderzoekers enige 
steunn hebben gevonden voor de voorspelde relaties met andere testscores en 
maten,, is het mogelijk dat de testscore slechts een gedeelte van het construct 
reflecteertt of dat de testscore meer dan alleen het construct reflecteert. 
Wanneerr de testscore niet het gehele construct dekt spreekt men van construct-
onderrepresentatiee en wanneer de testscore meer dan alleen het construct van 
interessee reflecteert spreekt men van construct-irrelevante variantie. Construct 
onderrepresentatiee en irrelevante variantie zijn de twee algemene bedreigingen 
voorr constructvaliditeit. 

Nadatt in een eerste onderzoek steun is gevonden voor een testscore-
interpretatie,, zouden deze twee bedreigingen onderzocht moeten worden met 
sterkeree onderzoeksstrategieën. De sterkste onderzoeksstrategie is het toetsen 
vann een hypothese, maar het geeft zelden voldoening een hypothese te 
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verwerpenn zonder een alternatief te formuleren. Het toetsen van alternatieve 
hypothesenn is de derde empirische onderzoeksstrategie. Alhoewel deze 
strategiee niet de nadelen heeft van beide andere strategieën wordt ze in 
constructvalideringsonderzoekk zelden toegepast. De testscore-interpretatie 
wordtt geloofwaardiger wanneer, na initiële steun voor de interpretatie, 
vervolgonderzoekk wordt gedaan naar mogelijke bedreigingen en alternatieve 
verklaringen. . 

CONSTRUCT-REPRESENTATIE E 

Dee hoofdstukken 2 en 3 richten zich op het toetsen van alternatieve 
hypothesenn die betrekking hebben op de construct-representatie. In deze twee 
onderzoekenn wordt een eerder gevonden model van construct-representatie 
getoetstt en vergeleken met alternatieve modellen. Marshall (1991) vond op 
exploratievee wijze dat het construct "Internal health locus of control" uit vier 
dimensiess of factoren bestaat, bij een groep oudere, mannelijke patiënten. In 
hoofdstukk 2 worden het eerder gevonden model en alternatieve modellen 
gepastt op de responsen van een andere groep respondenten, namelijk 
studentenn van beide seksen. 

Inn het onderzoek bleek dat Marshall's vierfactormodel past op de responsen 
vann studenten, maar een van de alternatieve driefactormodellen ook. Het 
gebrekk aan een duidelijke distinctie tussen drie of vier factoren is mogelijk 
veroorzaaktt doordat de verschillende aspecten van het construct door Marshall 
niett geheel systematisch zijn geoperationaliseerd. Anderzijds zou deze 
bevindingg kunnen samenhangen met de leeftijd van de respondenten in de 
steekproef.. Zowel in Marshall's onderzoek als in dit onderzoek werden 
aanwijzingenn gevonden voor leeftijdsgerelateerde verschillen in de samenhang 
tussenn de factoren van het construct "Internal health locus of control". 

Hett gebrek aan distinctie kan overigens niet gewijd worden aan het feit dat 
inn de huidige steekproef zowel mannen als vrouwen waren opgenomen, in 
tegenstellingg tot Marshall's steekproef. In het huidige onderzoek is namelijk 
getoetstt of sprake is van sekseverschillen, in plaats van op de gebruikelijke, 
exploratievee wijze te kijken of er sekseverschillen waren. Het identieke model 
bleekk houdbaar voor zowel de responsen van mannen als voor de responsen 
vann vrouwen. 

Inn hoofdstuk 3 worden wederom het vierfactormodel en de alternatieve 
modellenn gepast op de responsen van studenten, maar ditmaal zijn de vragen 
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uitt de vragenlijst aangepast. In tandheelkundig onderzoek worden 
meetinstrumentenn voor "Internal health locus of control" gebruikt om onder 
meerr gedrag ten aanzien van de gebitsverzorging te voorspellen. Maar volgens 
psychologischee en methodologische theorieën en onderzoeksbevindingen is 
eenn meer specifieke en een multidimensionele benadering van het construct 
internee "locus of control" nodig om de voorspellingen te verfijnen en te 
verbeteren.. De vragen uit de vragenlijst zijn dusdanig geherformuleerd dat de 
vragenn niet meer verwijzen naar gezondheid in het algemeen, maar specifiek 
naarr gebitsgezondheid. 

Alleenn het vierfactormodel paste op de responsen. Tevens werd dezelfde 
factorstructuurr bij mannen en vrouwen gevonden en bleken de factoren 
dezelfdee samenhang te vertonen bij mannen en vrouwen. De samenhang van 
dee vier factoren met (zelf gerapporteerde) gebitsgezondheid lijk t te wijzen op 
eenn grotere voorspellende relevantie van deze meer specifieke, vier-
dimensionelee benadering. 

Inn hoofdstuk 2 werd het eerder gevonden model gepast op responsen van 
eenn andere groep respondenten, in hoofdstuk 3 op de responsen op een andere 
sett vragen. Dergelijk onderzoek valt onder de noemer replicatieonderzoek. 
Replicatieonderzoekk geeft zekerheid omtrent de robuustheid en algemeenheid 
vann bevindingen en is noodzakelijk voor een cumulatieve benadering van de 
wetenschap,, waarin bevindingen bij elkaar gevoegd kunnen worden ter 
vergrotingg van onze kennis. Ondanks deze noodzaak wordt 
replicatieonderzoekk zelden uitgevoerd. 

IRRELEVANTEE VARIANT E TEN GEVOLGE VAN DE MEETMETHODE 

Dee hoofdstukken 4 en 5 gaan in op het tweede centrale aspect van 
constructvaliditeit:: irrelevante variantie. De twee onderzoeken richten zich op 
irrelevantee variantie die mogelijkerwijze is ontstaan door de gebruikte 
meetmethodee van de foto-angstvragenlijst. De foto-angstvragenlijst is bedoeld 
omm angst voor de tandheelkundige behandeling te meten. In hoofdstuk 4 
wordtt de antwoordschaal van de foto-angstvragenlijst gevalideerd. In 
hoofdstukk 5 wordt getoetst of de responsen beïnvloed worden door de 
volgordee waarin de vragen en de antwoordlabels van de foto-angstvragenlijst 
gepresenteerdd worden. 

Dee antwoordschaal van de foto-angstvragenlijst bestaat uit 5 foto's van een 
gezichtt met een steeds angstiger gelaatsexpressie. Er zijn twee versies van de 
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vragenlijst:: een vragenlijst met foto's van vrouwen voor vrouwelijke 
respondentenn en een vragenlijst met foto's van mannen voor mannelijke 
respondenten.. Om deze foto's als antwoordschaal te kunnen gebruiken dient 
dee beoordeling van deze foto's op vier niveaus overeen te stemmen. Allereerst 
iss het noodzakelijk dat de respondenten goed kunnen differentiëren tussen de 
foto's.. Indien een respondent niet goed kan differentiëren worden zijn of haar 
keuzenn arbitrair en inconsistent. Daarnaast moeten de beoordelingen van de 
verschillendee respondenten overeenstemmen om de testscores van 
respondentenn te kunnen vergelijken. Hiervoor is het ook noodzakelijk dat de 
foto'ss van beide versies als even angstig beoordeeld worden. Ten vierde 
moetenn de beoordelingen van de foto's overeenstemmen met de bedoelingen 
vann de testconstructeurs 

Uitt het paarsgewijze vergelijkingsexperiment (hoofdstuk 4) bleek dat de 
proefpersonenn zeer consistent waren en derhalve goed kunnen differentiëren 
tussenn de foto's. De beoordelingen van zowel de mannenfoto's als de 
vrouwenfoto'ss werden niet beïnvloed door de sekse van de proefpersonen of 
doorr de instructie. Wel bleek dat de overeenstemming tussen de proefpersonen 
matigg was. De (angst) schaalwaarden van de foto's stemden overeen met de 
intentiess van de testconstructeurs. De mannenfoto's hadden echter lagere 
schaalwaardenn dan de vrouwenfoto's en de schaalwaarden van de 
mannenfoto'ss waren niet gelijkmatig verdeeld. Het gebruik van twee 
verschillendee versies is derhalve af te raden. 

Inn hoofdstuk 5 is onderzocht of de logische presentatie van de foto's en de 
vragenn het gebruikelijke antwoordpatroon beïnvloedt. De items van de 
vragenlijstt verwijzen naar het naderen van de tandheelkundige behandeling 
(bijvoorbeeld,, in de wachtkamer of bij vertrek naar de tandarts). De items zijn 
gerangschiktt naar nabijheid van de tandheelkundige behandeling en de foto's 
wordenn gepresenteerd in oplopende mate van angst. 

Eenn zogenaamd "split-ballot" experiment is uitgevoerd om na te gaan of 
dezee presentatie het gebruikelijke antwoordpatroon veroorzaakt of beïnvloedt. 
Dee angstscore hoort toe te nemen met het naderen van de tandheelkundige 
behandeling.. De volgorde, waarin de foto's gepresenteerd worden, bleek de 
antwoordenn te beïnvloeden. De logische presentatie van de foto's leidde tot een 
lageree angstscore dan de aselecte presentatie. De volgorde van de foto's 
beïnvloeddee echter niet het gebruikelijke antwoordpatroon. De angstscore nam 
ookk bij een aselecte presentatie toe met het naderen van de tandheelkundige 
behandeling.. Bij de mannelijke proefpersonen had de volgorde waarin de 
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vragenn werden gepresenteerd geen invloed op de angstscore of het 
antwoordpatroon,, maar bij de vrouwelijke proefpersonen wel. In de aselecte 
presentatiee bleken vrouwen bij twee items andere antwoorden te geven. Dit 
leekk het gevolg te zijn van een antwoordtendentie. De oorspronkelijke versie 
mett de logische presentatie is te prefereren boven de andere versies, aangezien 
dezee versie de hoogste betrouwbaarheid had en niet te lijden had onder 
antwoordtendentiess of sekse-gerelateerde vraagonzuiverheid. 

Dergelijkk onderzoek naar plausibele vormen van irrelevante variantie 
wordtt zelden uitgevoerd. Indien steun gevonden is voor een testscore-
interpretatie,, of als hypothesen betreffende de construct-representatie in 
toetsendd onderzoek bevestigd zijn, dan zijn onderzoekers niet geneigd de 
interpretatiee nog in twijfel te trekken en hypothesen over plausibele vormen 
vann irrelevante variantie te formuleren en te toetsen. Maar de bevestiging dat 
dee testscore alle relevante aspecten reflecteert, impliceert niet 
noodzakelijkerwijzee dat de testscore niet beïnvloed wordt door andere 
constructenn of door de meetmethode. 

CONSTRUCTVALIDERIN GG MIDDEL S EEN DEDUCTIE F SYSTEEM 

Inn voorgaande onderzoeken werden alternatieve hypothesen getoetst, die 
betrekkingg hadden op de construct-representatie en mogelijke bronnen van 
irrelevantee variantie. De alternatieve verklaringen of hypothesen worden 
gevondenn door retrospectief het hele proces van constructdefinitie tot 
testscore-interpretatiee kritisch te bekijken. In de praktijk kleven er een aantal 
nadelenn aan deze sequentiële wijze van constructvalidering. 

Allereerstt riskeren we dat we een testscore-interpretatie accepteren als 
geloofwaardig,, voordat de meest plausibele bedreigingen zijn geformuleerd en 
getoetst.. In de praktijk worden vaak in het geheel geen alternatieve hypothesen 
ontwikkeldd en blijf t het constructvalideringsonderzoek al steken bij het vinden 
vann empirische steun. Met name onderzoek naar mogelijke bronnen van 
irrelevantee variantie wordt veelal achterwege gelaten, terwijl elke stap die 
genomenn wordt vanaf het moment dat een construct gedefinieerd wordt de 
testscoree op onbedoelde wijze kan beïnvloeden en dientengevolge de 
interpretatiee kan invalideren. Door retrospectief naar het hele proces te kijken 
lopenn onderzoekers bovendien het risico dat ze de meest opvallende en 
vanzelfsprekendee alternatieve verklaringen formuleren, in plaats van de meest 
plausibelee alternatieve verklaringen. 
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Eenn ander nadeel van deze sequentiële benadering is dat de onderzoekers 
zichh in de op elkaar volgende onderzoeken meestal beperken tot een conclusie 
diee alleen op het specifieke onderzoek betrekking heeft. Constructvaliditeit is 
eenn evaluatief oordeel over de geloofwaardigheid van de testscore-
interpretatie.. Een dusdanig evaluatief oordeel vereist dat de resultaten uit de 
verschillendee onderzoeken geëvalueerd worden en geïntegreerd worden in één 
oordeel.. De sequentiële benadering leidt er vaak toe dat de onderzoekers strikt 
gesprokenn geen uitspraak doen over de constructvaliditeit, maar slechts een 
seriee uitspraken doen over deelaspecten. 

Tott slot is deze wijze van constructvalidering sterk empirisch van aard. De 
theoretischee grondslagen van de testscore-interpretatie ontsnappen voor een 
groott deel aan de kritische retrospectieve beschouwing. In zoverre theoretische 
grondslagenn wel te berde worden gebracht, vormen ze met name een 
uitgangspuntt voor de testontwikkeling en in mindere mate voor 
constructvalidering.. Deze grondslagen voor de testontwikkeling zijn 
voornamelijkk psychologische theorieën die betrekking hebben op de construct-
representatie.. Zelden vormen bronnen van irrelevante variantie, die plausibel 
zijnn gegeven de gekozen meetmethode, een expliciet uitgangspunt voor 
testontwikkelingg en constructvalidering. 

Inn hoofdstuk 7 zijn een aantal artikelen over het valideren van vragenlijsten, 
diee het construct zelf-effectiviteit ("self-efhcacy") beogen te meten, kritisch in 
ogenschouwogenschouw genomen. De beschouwing illustreert de nadelen van de 
sequentiëlee benadering van constructvalidering. In de artikelen kwamen de 
theoretischee grondslagen amper ter sprake en lag de nadruk in sterke mate op 
dee voorspellende relevantie van de testscores. De construct-representatie werd 
inn mindere mate en voornamelijk exploratief onderzocht. Plausibele vormen 
vann irrelevante variantie werden in het geheel niet onderzocht in de 
betreffendee onderzoeken. 

Inn hoofdstuk 6 wordt een raamwerk voor constructvalidering 
gepresenteerdd dat beoogt deze nadelen te voorkomen: het deductieve systeem 
voorr constructvalidering. Het deductieve systeem is bedoeld voor het 
ontwikkelenn en valideren van testscore-interpretaties die betrekking hebben op 
eigenschappenn of kwaliteiten, zoals persoonlijkheid of attitudes. Voor 
dergelijkee constructen is het begrip constructvaliditeit ooit in het leven 
geroepen,, maar de ideeën over constructvalidering zijn in de loop van de tijd 
steedss sterker geënt op het meten van (cognitieve) vaardigheden. Het doel van 
hett deductieve systeem is te verzekeren en aan te tonen dat de testscore alle 
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belangrijkee facetten van een construct reflecteert en dat de vormen van 
irrelevantee variantie die plausibel zijn gegeven de gekozen meetmethode, 
wordenn voorkomen. Het deductieve systeem resulteert in een evaluatie van de 
geloofwaardigheidd van de testscore-interpretatie. Deze evaluatie dient gestoeld 
tee zijn op zowel de theoretische grondslagen betreffende de construct-
representatiee en plausibele vormen van irrelevante variantie, als op de 
empirischee gegevens die op grond van die grondslagen verzameld zijn. 

Inn hoofdstuk 7 is het deductieve systeem toegepast op de ontwikkeling en 
valideringg van een meetinstrument voor het construct zelf-effectiviteit ("self-
efficacy").. Voor aanvang van de vragenlijstontwikkeling werd een expliciete 
definitiee van het construct zelf-effectiviteit geformuleerd. Het construct zelf-
effectiviteitt werd ook impliciet gedefinieerd door een netwerk van relaties met 
anderee constructen en gedrag te specificeren. Daarnaast werden het specifieke 
doell  en de randvoorwaarden voor de meting vastgesteld. Op grond van de 
taakk die gekozen werd voor de meting van het construct, werden de 
vaardighedenn die noodzakelijk zijn of mogelijkerwijze een rol spelen bij het 
genererenn van een respons vastgesteld. 

Dezee specificaties zijn in de volgende fase omgezet ("vertaald") in vragen 
enn in een keuze voor een methode van vragenlijstafname. Vervolgens werden 
modellenn gespecificeerd. Deze drie theoretische grondslagen, formulering, 
vertalingg en modelering, bepaalden de wijze van dataverzameling en data-
analyse.. Eén dataset werd verzameld om de verschillende verwachtingen over 
dee construct-representatie en het voorkomen van irrelevante variantie te 
toetsen. . 

Hett meetinstrument leverde twee scores op: een niveau-score en een 
sterkte-score.. De evaluatie van de theoretische grondslagen en het empirische 
bewijss laat zien dat de interpretatie van de niveau-score geloofwaardig is, maar 
datt de interpretatie van de sterkte-score ongeloofwaardig is. De sterkte-score 
bleekk in hoge mate een gevolg van antwoordtendenties te zijn. De conclusie dat 
dee interpretatie van de sterkte-score niet valide is, zou waarschijnlijk niet 
bereiktt zijn als de verschillende verwachtingen omtrent construct-representatie 
enn irrelevante variantie in separate onderzoeken getoetst waren. 

Doordatt sommige verwachtingen (eisen) met betrekking tot de sterkte-
scoree werden bevestigd, zouden onderzoekers niet snel geneigd zijn de 
interpretatiee nog in twijfel te trekken en andere verwachtingen te formuleren 
enn te toetsen. Bovendien zouden niet uitgekomen verwachtingen in het licht 
vann de eerdere bevestigingen niet al te ernstig lijken, met name omdat het vrij 
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eenvoudigg blijkt te zijn om voor elke separate uitkomst die afwijkt van de 
verwachting,, een verklaring te vinden in de onderliggende psychologische 
theorie.. Deze verklaringen worden echter volkomen ongeloofwaardig, 
wanneerr men de theoretische grondslagen en het empirische bewijs betreffende 
allee verwachtingen gelijktijdig in ogenschouw neemt. Doordat in het 
deductievee systeem de verwachtingen in een onderzoek getoetst worden 
krijgenn niet uitgekomen verwachtingen het juiste gewicht. 

Dee implementatie van het deductieve systeem demonstreert dat dit systeem 
hett mogelijk maakt een testscore-interpretatie in sterke mate te ondersteunen. 
Dee implementatie demonstreert ook dat het deductieve systeem het mogelijk 
maaktt te concluderen dat een testscore-interpretatie invalide is. Het deductieve 
systeemm zorgt ervoor dat we niet toegeven aan de verleiding om uitsluitend 
verklaringenn te zoeken in de onderliggende psychologische theorie, in plaats 
vann in alle onderliggende theoretische grondslagen. 

Bijj  het valideren van een testscore-interpretatie middels het deductieve 
systeemm moeten de verschillende theoretische ideeën over het psychologische 
construct,, de vragenlijstontwikkeling, de vragenlijstafname, modelering, 
dataverzamelingg en data-analyse kritisch bestudeerd en geïntegreerd worden. 
Terwijll  de kritische beschouwing aanleiding kan geven tot een 
wetenschappelijkee discussie, kan de integratie instrumenteel zijn voor het 
bewerkstelligenn van een sterkere cohesie tussen de verschillende 
wetenschappelijkee ideeën en met name tussen de constructvaliderings-theorie 
enn constructvaliderings-praktijk. 
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APPENDIXX A 
S T A N D A R D I Z EDD F A C T OR LOADING S A N D M E A S U R E M E NT ERRORS OF THE ITEM S 

OFF INTERNAL H E A L T H LOCUS OF C O N T R OL A N D OF PERCEIVED H E A L T H 

Factorr Measurement Correlated 
Itemm content Loading Error Errors 

Illnesss Management 
mll  I am largely in control of whether or not 

myy health improves when I have a problem 0.78 0.39 
m22 If I get sick, it is my own behavior that | -0.10 

determiness how soon I wil l get well again 0.78 0.39 
m33 I am directly responsible for my getting 

betterr when I am sick. 0.76 0.42 
m44 Coping with illness depends mostly on 

whatt I myself do. 0.69 0.52 
m55 Coping with a health problem depends on 

howw I deal with the problem myself. 0.57 0.67 
Illnesss Prevention 

pii  If I take care of myself, I can avoid 
illness.. 0.69 0.53 

p22 I can pretty much stay healthy by taking 
goodd care of myself. 0.70 0.51 

Self-Blame e 
sbll  Whatever goes wrong with my health is 

myy own fault. 0.78 0.39 
sb22 When I get sick I am to blame. 0.85 0.28 
sb33 When I feel ill , I know it is because I have 

nott been taking care of myself properly. 0.69 0.52 
Self-Mastery y 

smll  I am generally able to take care of a health 
problemm through my own efforts. 0.83 0.31 

sm22 If I become sick, I have the power to make 
myselff  well again. 0.66 0.57 

sm33 I have a lot of confidence in my ability to | 0.09 
curee myself once I get sick. 0.67 0.55 

sm44 When I have a health problem, I am 
usuallyy able to cope with it on my own. 0.50 0.75 

] ] 

] ] 
Perceivedd Health 

pwll  Compared to others your age, how often 
aree you limited or restricted by your health? 0.49 0.76 

pw22 How often would you say | 0.18 
youu worry about health? 0.47 0.78 

pw33 Compared to others your age, , 
howw would you rate your health? 0.91 0.18 

pw44 In general, how would you rate 
yourr present health? 0.76 0.42 

Note.Note. Parameter values of the structural model with all four factors as indicators of perceived 
health h 
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APPENDIXX B 
FACTORR LOADINGS AND MEASUREMENT ERRORS OF THE ITEMS OF INTERNAL 
DENTALL HEALTH LOCUS OF CONTROL AND OF PERCEIVED DENTAL HEALTH 

Factorr Measurement Correlated 
Loadingg Error Errors 

Illnesss Management 
mll  I am largely in control of whether or not 

thee condition of my teeth improves 
whenn I have a dental problem. 

m22 If I get a problem with my teeth, it is my own 
behaviorr that determines how soon 
thatt problem is solved. 

m33 I am directly responsible for my teeth getting 
healthyy again when I have a dental problem. 

m44 How effectively I solve dental problems 
dependss mostly on what I myself do. 

m55 Coping with a dental problem depends on 
howw I deal with the problem myself. 

Illnesss Prevention 
pii  If I take care of my teeth, I can avoid 

dentall  problems. 
p22 My teeth can pretty much stay healthy if 

II  take good care of my teeth. 
Self-Blame e 
sbll  Whatever goes wrong with my dental health 

iss my own fault. 
sb22 When I get problems with my teeth 

II  am to blame. 
sb33 When I have a dental problem, I know it is 

becausee I have not been taking care of my teeth 
properly. . 

Self-Mastery y 
smll  I am generally able to take care of a dental 

problemm through my own efforts. 
sm22 If I have a dental problem, I have the power 

too get healthy teeth again. 
sm33 I have a lot of confidence in my ability to get 

healthyy teeth again once I have a dental problem. 
sm44 When I have a dental problem, I am usually able 

too cope with it on my own. 
Perceivedd Dental Health 
pwll  Compared to others your age, how often do you 

feell  limited or restricted by your dental health? 
pw22 How often would you say you worry about 

yourr dental health? 
pw33 Compared to others your age, how would you 

ratee your dental health? 
pw44 In general, how would you rate your 

dentall  health? 
Note.Note. Parameter values of the structural model with all four factors as indicators 

0.66 6 

0.64 4 

0.67 7 

0.71 1 

0.71 1 

0.71 1 

0.70 0 

0.67 7 

0.85 5 

0.63 3 

0.85 5 

0.75 5 

0.51 1 

0.37 7 

0.41 1 

0.92 2 
0.93 3 

0.57 7 

0.59 9 

0.55 5 

0.50 0 

0.49 9 

0.50 0 

0.51 1 

0.56 6 

0.28 8 

0.60 0 

0.28 8 

0.44 4 

0.73 3 

0.87 7 

0.83 3 

0.16 6 
0.13 3 

0.15 5 

33 °19 
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APPENDIXX C 
PHOTOGRAPHSS OF ANXIETY 
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APPENDIXX D 
OPERATIONALIZATIO NN OF SEU-EFFICACY-SCALES: ITE M WORDING , NUMBE R OF 

ITEM SS (N$ A N D NUMBE R OF FACTOR S (Nf), A N D TEST-SCORE 

Publicationn Item wordin g Nt N{ Score 

Aspinwalll  et al., 1991 Confidence in ability to perform 1 behavior 
Bernierr et al., 1986 Perceived capability to perform 10 behaviors 
Bemierr et al., 1986 Perceived capability to cope in various situations 
Bozoiann et al., 1994 Confidence in performing 1 behavior 

att various levels of difficulty 
Clark,ett al., 1991 Confidence in ability to avoid 1 behavior in 20 5 S 

variouss situations 
Collettii  et al, 1985 Confidence in ability to avoid 1 behavior in 17 1 S 

variouss situations 
Condiottee et al., 1981 Probability that one is able to avoid 1 behavior 48 7 S 

inn various situations 
Daviss et al., 1994 Whether or not one experiences 15 1 S 

diversee emotions or cognitions regarding 1 behavior 
DiClemente,, 1981 Confidence in ability to avoid 1 behavior in 12 1 S 

variouss situations 
Galavottii  et al., 1995 Confidence that would perform 3 behaviors 15 3 S 

inn various situations 
Glynnn et al., 1986 Perceived difficulty of controlling 1 behavior 25 2 L 

inn various situations 
Kaplann et al., 1994 Confidence in performing 1 behavior 9 1 L 

att various levels of difficulty 
Kavanaghh et al., 1993 Confidence in ability to avoid 1 behavior in 19 1 S 

variouss situations 
Koress et al., 1990 Frequency with which one is able to perform 30 1 L 

55 behaviors at various levels of difficulty 
Merluzzii  et al., 1997 Confidence in ability to perform 51 behaviors*' 51 6 S 
Perkel,, 1992 Perceived ability to perform 1 behavior 4 1 S 
Sonstroemm et al., 1994 Confidence in performing 3 behaviors 28 1 S 

att various levels of difficulty 
Stephenss et al., 1995 Confidence in ability to avoid 1 behavior in 19 1 S 

variouss situations 
Sullivann et al., 1998 Confidence in ability to perform 13 behaviors 16 2 S 
Talbott et al.,1997 Confidence in ability to perform 5 behaviors 7 1 S 
Youngg et al., 1990 Confidence that will/wil l not perform 1 behavior 35 3 S 

inn various situations 
Note,Note, a) item wording not exactly mentioned; b) score = number of items 100%certainty 
SS = strength-score; L = level-score 
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APPENDIXX E 
VALIDATIO NN OF SELF-EFFICACY SCALES AND ANALYSIS TECHNIQUES USED 

Publication n 

Aspinwalll  et al., 1991 
Bernierr et al., 1986 

Bozoiann et al., 1994 
CIark,ett al., 1991 

Collettii  et al., 1985 

Condiottee et al., 1981 
Daviss et al., 1994 

DiClemente,, 1981 
Galavottii  et al., 1995 

Glynnn et al., 1986 

Kaplann etal., 1994 
Kavanaghh et al., 1993 
Koress etal., 1990 

Merluzzii  et al., 1997 
Perkel,, 1992 

Sonstroemm et al., 1994 
Stephenss et al., 1995 

Sullivann etal., 1998 
Talbott et al.,1997 

Youngg et al., 1990 

Self--

Reliabilityy efficacy 

---
a a 

---
a a 

a a 
a a 
KR20 0 

Tit t 

a a 
a,rrt t 

- --
a a 
---

a a 
a a 
a a 
a a 
a a 

a a 

a,rrt t 

. . . 
---
---
EFA,, CFA, Cor 

---
Clusterr analysis 
EFA A 

---
CFA A 
EFA A 

---
---
---
EFAa) ) 

EFA" " 

CFA A 

---
EFA A 
CFA A 

EFA A 

Other r 

Construct t 

Yesb> > 
Yesb> > 

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

Yes s 
Yes s 

Yes s 
Yes s 

---
Yes s 
Yes s 

---
Yes s 
Yes s 
Yes s 

Yes s 
Yes s 

Yesb> > 

Demogr r 

Variab. . 
Yesb> > 

---
---
---

Yes s 

---
Yesb) ) 

Yes s 

---
Yesc) ) 

---
Yes s 

---
Yes s 
---
---
---

Yes s 
Yes s 

---

Prediction n 

Reg g 
Cor,, Reg, Mw 

NMOU),^ ^ 

Mw w 
Cor,, MB(SE) 

Reg,Mw w 
Logisticc Reg 
MB(SE),Cor r 

MB(SE) ) 
Cor,, Reg, M„ 

Survivall  analysis 

Reg,, Dis 
MB(OU) ) 

Cor r 
---
Structurall  modeling 
R e g ^ S E ) , !̂  ^ 

Reg g 
Cor r 

Reg,, Dis 
a)) exploratory factor analyses with fixed number of factors; b) Association with self-efficacy not 
reported;; c) Separate analyses in male and female samples 
a a 
KR20 0 
r i t t 
rrt t 
EFA A 
CFA A 
Cor r 
Reg g 
Dis s 
M w w 

MB(SE) ) 
MB(OU) ) 

Cronbach'ss alpha 
Kuder-Richardsonn number 20 reliability coeficient 
Item-totall  correlation 
Test-retestt correlation 
Exploratoryy factor analysis 
Confirmatoryy factor analysis 
Correlations s 
Regressionn analysis 
Discriminantt analysis 
Analysiss of within subject differences in Self-efficacy 
Analysiss of between subject differences in Self-efficacy 
Analysiss of between subject differences (high vs. low self-efficacy) in behavior or 
outcome e 
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APPENDIXX F 
DESCRIPTIVEE STATISTICS OF THE SCALES USED IN THE VALIDATIO N STUDY 

Explici tt  construct representation 
Nutritionn Efficacy Scale level 

strength h 

Shortt Nutrition Efficacy Scale level 

strength h 

Healthyy Eating Efficacy Scale 
Weightt Efficacy Scale 
Implici tt  construct representation 
Behavior r 
Intentions s 

"Overeating" " 
"Loww fat" 
"Fruit" " 
"Snacks" " 

"Overeating" " 
"Loww fat" 
"Fruit" " 
"Snacks" " 

"Overeating" " 

"Loww fat" 
"Fruit" " 

"Snacks" " 

"Overeating" " 

"Loww fat" 

"Fruit" " 
"Snacks" " 

N; N; 

40 0 

N . . 

217 7 
100 228 
10 0 
10 0 
10 0 
40 0 
10 0 
10 0 

229 9 
230 0 
229 9 
214 4 
226 6 
228 8 

100 230 
10 0 
4 4 
1 1 
1 1 
1 1 
1 1 
4 4 
1 1 
1 1 
1 1 
1 1 

23 3 
20 0 

229 9 
230 0 
233 3 

230 0 
233 3 

233 3 
228 8 
233 3 
230 0 
232 2 

232 2 
215 5 
214 4 

44 218 
4 4 230 0 

M M 

4.55 5 
4.75 5 
4.65 5 
4.86 6 
3.89 9 
8.11 1 
8.14 4 
8.12 2 
8.28 8 
8.00 0 
4.52 2 
4.95 5 

4.72 2 
5.09 9 

3.32 2 
7.97 7 
8.12 2 

8.08 8 

8.05 5 

7.48 8 
6.51 1 
6.53 3 

3.77 7 
4.60 0 

SDSD a 

1.322 0.96 
1.588 0.93 
1.711 0.95 
1.599 0.95 
1.744 0.94 
1.200 0.97 
1.344 0.91 
1.500 0.94 
1.433 0.95 
1.500 0.94 
1.455 0.70 
1.966 - -
1.888 - -

1.766 - -

2.333 - -
1.333 0.65 
1.866 - -
1.711 - -

1.911 - -

2.266 - -
1.622 0.88 
1.844 0.94 

1.544 0.62 
1.699 0.79 

Method-relatedd irrelevant variance 
Controll  Scale level 

strength h 
Shortt Control Scale level 

strength h 
Concept-relatedd irrelevant variance 
Impressionn Management 
Self-deception n 
Verball  analogies 
Vocabularyy Test 

100 120 3.88 2.16 0.97 
100 120 8.19 1.68 0.96 
11 232 4.21 2.37 
11 232 7.81 2.17 

122 223 40.81 8.17 0.77 
122 223 30.08 10.07 0.87 
400 221 24.34 4.36 0.62* 

400 233 15.65 4.72 0.63 • 
Note.Note. * Guttman split-half reliability coefficient 
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APPENDIXX G 
MULTITRAITMULTIMETHOD-MATRIXX OF THE NUTRITION EFFICACY SCALE 
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nn L 
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rv v 

Efficacy y 
scales s 

ii  n ra iv 
LL  S L S 

1 1 
0.411 1 
0.600 0.25 1 
0300 0.49 02Q 1 
0.411 02Q 0.52 023 1 
0.577 034 0.51 0.26 0.50 1 

-0.088 -0.06 -0.10 -0.03 -0.10 -0.05 
0.088 0.48 0.00 038 0.10 0.13 
0.122 0.01 0.12 0.01 0.02 0.04 
0.122 037 -0.02 022 0.01 0.13 

0188 0.11 0.10 0.10 0.09 0.12 
0199 0.09 0.08 -0.03 0.01 019 
0.088 -0.04 0.03 0.00 -0.03 0.08 
0.166 -0.02 0.17 -0.05 0.07 0.09 

Responsee Other 
tendenciess concepts 

ii  n i n m iv 
LL  S L s 

l l 
0.211 1 
0.655 0.00 1 
02ZZ 0.55 0.06 1 

0.111 0.03 0.08 0.07 1 
0.033 -0.17 0.05 -0.12 0.13 1 
0.066 -0.12 Olfi 0.01 -0.04 -0.02 1 
0.011 -0.16 0.12 -0.08 0.04 -0.01 039 1 

Note.Note. Bold type-face p < .001; Underline p < .01 
LL = level-scores; S = strength-scores 
Efficacyy Scales: I. Nutrition Efficacy Scale, 

II.. Short Nutrition Efficacy Scale 
ITI.. Healthy Eating Efficacy Scale 
IV.. Weight Efficacy Scale 

Responsee Tendencies: I. Control Scale 
H.. Short Control Scale (H) 

Otherr concepts: I. Impressions Management 
E.. Self-deception 
m.. Verbal Analogies Test 
IV.. Vocabulary Test (TV). 
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