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[1]Part I


Introduction









[2][3]Chapter 1


Assessment Beyond Self-Reports


Tuulia M. Ortner1 and Fons J. R. van de Vijver2


1Department of Psychology, University of Salzburg, Austria


2Department of Culture Studies, Tilburg University, The Netherlands


Self-reports have come under renewed scrutiny in the last few decades. Notably in social psychology, but spreading out to differential psychology, psychological assessment, and a number of applied fields of psychology, there is a tendency to refrain from using self-reports to collect data. This has led to a renewed interest in alternative modes of assessment. Objective measures or behavior-based measures are an example of such a method in which there is more interest than ever before, even though they have a long tradition, as shown here. This book provides an overview of the current state of the art in this field of assessment. In this introductory chapter we first give a short historical overview of the field, including a delineation of what we mean by assessment beyond self-reports. We then proceed by briefly describing the theme of each chapter. We conclude the chapter by drawing conclusions about the state of the field and its outlook.


A Short Look Back Into History


In the history of psychological assessment, behavior-based approaches for the measurement of personality characteristics and related constructs have played a major role from the very beginning. Early ancestors of personality psychology saw the relevance of behavioral indicators; examples are James McKeen Cattell, who in 1890 proposed behavioral tasks in his battery of mental tests, and Francis Galton, who in 1884 stated that the measurement of aspects of character deserves carefully recorded acts. Later, leading scholars of human personality also included behavioral data into their research. For example, Raymond Bernard Cattell and his team proposed three sources of information in their integral assessment of personality including so-called T-data (referring to reactions to standardized experimental situations, besides L-data and Q-data, which involve everyday behaviors and self-reported questionnaire data, respectively) represented in measurement by so-called cursive miniature situations (Cattell, 1941,1944), later called objective tests. These tests aimed to stimulate the behavioral expression of personality while meeting common psychometric standards of psychological tests. Further earlier approaches of behavior-based assessment could be traced back to the early attempts of Herrmann Rorschach and his idea to interpret reactions to a set of ambiguous stimuli to refine clinical diagnoses by tapping into not explicitly verbalized aspects of personality (Rorschach, 1921).


[4]Nowadays, the available behavior-based approaches for the measurement of personality, motivational variables, or constructs addressing aspects related to social behavior represent an impressive variety of methods. This variety precludes a clear definition. Therefore, we refer to these as measurement approaches beyond self-reports. Such approaches beyond self-reports include the basic form of behavior observation and coding methods (e.g., index systems, category systems) that were found to be especially useful in the assessment and investigation of interactions (e.g., Hill, Maskowitz, Danis, & Wakschlag, 2008; Reyna, Brown, Pickler, Myers, & Younger, 2012), personality in children and adolescents (Kilgus, Riley-Tillman, Chafouleas, Christ, & Welsh, 2014; Martin-Storey, Serbin, Stack, & Schwartzman, 2009), and in the context of work and aptitude testing (Hennessy, Maybe, & Warr, 1998; Schollaert & Lievens, 2012). Measures beyond self-reports may also include analyses of the consequences of persons’ behavior, such as the investigation of the abrasion of the floor in a museum in order to analyze visitors’ preferences (unobtrusive measures; Webb, Campbell, Schwartz, & Sechrest, 1966), or analyses of personal marks on the Internet, such as information given or activities conducted in social networks (Back et al., 2010). Also narratives, spoken or written statements or stories, represent written or recorded behavior and may serve as a source for personality assessment, using structured methods of content coding (Fiese & Spagnola, 2005; Kuefner, Back, Nestler, & Egloff, 2010). Furthermore, the use of psychophysiological measures as indicators of physiological arousal (e.g., Gannon, Beech, & Ward, 2008; Madsen, Parsons, & Grubin, 2004) or facial expressions as indicators of emotions (polygraph; Tracy, Robins, & Schriber, 2009; Vick, Waller, Parr, Pasqualini, & Bard, 2007) would fall into this category.


Measurement approaches beyond self-reports also include classic projective techniques (Lilienfeld, Wood, & Garb, 2000) that assess persons’ responses to ambiguous stimuli. Their validity has been widely discussed in the last few decades (Bornstein, 1999; Viglione, 1999; Weiner, 1997) and newer developments, such as a semiprojective test, have been proposed with the aim of overcoming criticism leveled at projective tests, such as a shortage of objectivity in scoring and lack of interpretation of the scores based on normative samples (Sokolowski, Schmalt, Langens, & Puca, 2000). New computerized technologies further enabled a large number of testing procedures. The fledgling field is quickly growing, as demonstrated by a large number of new computerized objective personality tests building on Cattel’ s notion of the miniature situation (see Ortner & Schmitt, 2014) as well as by widely applied so-called indirect tests, mainly represented by reaction time measures (e.g., De Houwer, 2003; Greenwald, McGhee, & Schwartz, 1998; Payne, Cheng, Govorun, & Steward, 2005), but also including further indicators for indirect attitudes, such as evaluative decisions (Payne et al., 2005).


When addressing assessment instruments, procedures in the noncognitive domain (i.e., personality, affect, attitudes, and motivation), self-report questionnaires represent the dominant approach. All the behavior-based approaches mentioned are – compared with questionnaires assessing self-reports – much less frequently employed in most domains of psychological research (see Alonso-Arbiol & Van de Vijver, 2010; Ortner & Vormittag, 2011) and practice (Evers et al., 2012). Why are these approaches less visible, less used, and less within the focus of research compared with self-reports? As far as behavior observations, narratives, and most projective techniques are concerned, one of the main reasons may be the effort involved in collecting and processing behavioral observations to assess persons’ characteristics. Most behavior-based approaches of assessment produce much more data than questionnaires – data that need to be sorted, integrated, or summarized. Thus, test economy and procedural efforts may often be the reason to refrain from using these methods. However, this disadvantage does not apply to newer computerized indirect or objective testing procedures. The new technology may have led to their increased visibility and impact in current research.


[5]This volume is based on the premise that behavior-based assessment represents an essential element in the assessment process and should be included whenever possible. We propose the following reasons: First and foremost, objective measures suffer less or not at all from various well-documented problems of self-reports, such as response styles (e.g., Linden, Paulhus, & Dobson, 1986; Podsakoff & Organ, 1986) and the limitations of introspection (Howe, 1991; Nisbett & Wilson, 1977). For example, not all processes of interest in assessment can be accessed, remembered, and reported. Persons differ in their ability to identify real-life situations that are relevant to estimate certain constructs via self-reports and to integrate this information into a self-related judgment. Second, the nature and detail of assessed real behavior greatly exceed those of reported or estimated behavior. As the saying goes, actions speak louder than words. Third, researchers and practitioners do not have to pit one method against another by following the recommendation to use multiple methods in assessing a given construct in order to receive a more complete picture and to compensate the weaknesses that are inherent to specific measurement approaches (Fernandez-Ballesteros et al., 2001).


Chapters of the Book


In this volume we aim to address behavior-based assessment from researchers’ and developers’ perspective, up to its implementation in practice. The volume is divided into four parts. After this short introduction (Part I, Chapter 1), the second part (Part II) of the volume addresses particular modes of behavior-based assessment embedded in theoretical foundations. The first chapter of this part, Chapter 2, by Marco Perugini, Giulio Costantini, Juliette Richetin, and Cristina Zogmaister, presents an introduction to the Implicit Association Test (IAT) as the most prominent representative of indirect measures today. The authors provide a definition of indirect measures, discuss cognitive processes underlying the IAT effect, and address its psychometric aspects by discussing the scoring of the IAT and its reliability and validity. Chapter 3 by Manfred Schmitt, Wilhelm Hofmann, Tobias Gschwendner, Friederike Gerstenberg, and Axel Zinkernagel describes a new and innovative theoretical model. In line with the theory of planned behavior (Ajzen, 1987) and with the reflective impulsive model (RIM; Strack & Deutsch, 2004) they differentiate between manifest behavior, behavioral plans and intentions, and behavioral schemata or scripts. In their chapter, they postulate that the degree of convergence between direct, indirect, and behavioral measures is variable, not constant, and they propose a number of variables that moderate the convergence between the components of the model. Michael Bender gives an overview of thematic vs. structural analyses of texts and discusses these procedures and their usability in Chapter 4. He further addresses a number of practical areas of application, such as analyses of autobiographic narratives, eyewitness reports, and the assessment of depression. Robert Bornstein takes the reader to a journey into the theory and practice of the Rorschach Inkblot Method (RIM) as a representative of the huge family of projective techniques in Chapter 5. He addresses processes underlying Rorschach responses and discusses psychometric properties of this approach. His chapter closes with explicit guidelines for clinicians and clinical researchers for the use of RIM data.


Part III of this volume is dedicated to specific measures. The chapters in this part provide an introduction and overview on background information, psychometric properties, and recent developments of particular groups of measures. First, Athanasios Chasiotis presents different approaches to the measurement of implicit motives in Chapter 6. After an introduction into implicit and explicit motives, he presents the Picture Story Exercise (PSE) and the Operant[6] Motive Test (OMT) as content-coding methods for the assessment of implicit motives. He discusses theoretical foundations, practical aspects of presentation and scoring, as well as their psychometric properties. Behavior-based methods for the assessment of affect are summarized and presented by Martina Kaufmann and Nicola Baumann in Chapter 7. They systematically address particular measures assigned to three groups of methods: indirect, reaction time-based approaches; projective techniques; and behavioral observations to assess affect. They discuss the possibilities and limitations of the approaches. Colin Tucker Smith and Kate Ratliff present an overview of indirect measures for the assessment of attitudes and their psychometric properties in Chapter 8, such as different variations of the IAT, the Evaluative Priming Task, the Go/No-Go Association Task, the Extrinsic Affective Simon Task (EAST), the Sorting Paired Features Task, and the Affective Misattribution Procedure (AMP). In the next chapter (Chapter 9), Tuulia Ortner and Rene Proyer give an overview of tests that derive personality-related characteristics from observable behavior on performance tasks or other highly standardized miniature situations that lack face validity, so-called objective personality tests (OPTs). As an attempt to group this heterogeneous group of tests, they introduce three categories of different OPTs: (a) OPTs masked as achievement tasks, (b) OPTs that aim to represent real-life simulations, and (c) questionnaire-type OPTs that ask for evaluations or decisions, but lack face validity since different constructs than suggested are assessed. Psychometric properties are addressed by giving a number of examples of contemporary OPTs. The chapter closes with an analysis of the current state in research and practice.


Part IV provides insight into approaches, methods, and empirical findings with reference to specific areas of practical application. Reinout Wiers, Katrijn Houben, Wilhelm Hofmann, and Alan W. Stacy discuss indirect measures in the domain of health psychology in Chapter 10. They argue that initial, impulsive reactions, assessed by indirect measures, may be the most important predictor of health behaviors in some people in some situations. They introduce an impressing variety of measures and discuss their correlations in the health domain. In addition, they discuss the assessment of reflective processes. In Chapter 11, Alexander Schmidt, Rainer Banse, and Roland Imhoff give an overview of indirect measures in a forensic context with special attention to the assessment of deviant sexual interest. They present a large number of so-called task-relevant and task-irrelevant measures and carefully discuss empirical findings and psychometric properties of these measures. They complete their chapter with an outlook on the future with reference to methodological aims, theoretical demands, and aims with regard to clinical implementation of indirect assessment. Behavior-based approaches within consumer psychology are discussed by Malte Friese and Andrew Perkins in Chapter 12. They first present precursors of implicit measures and later provide an extensive review of empirical studies employing implicit measures in the consumer context. Finally, they provide an outlook and discuss some challenges for future research. In Chapter 13, Axel Schölmerich and Julia Jäkel present advantages and challenges of observational methods (OM) for the assessment of intra- and interpersonal processes. After an introduction into behavior observation systems, they discuss several specific behavior observation instruments and their psychometric properties. In their conclusion, they evaluate procedures for behavior observation and formulate demands for their future development.


What Can We Learn From the Chapters?


In our view, the current chapters provide the basis for the following conclusions about the current state of behavior-based assessment:


[7]1. The concrete relevance of behavior-based approaches depends on the context. Various chapters clearly suggest that behavior-based approaches are most suitable in specific settings. For example, Robert Bornstein concludes in his chapter on current approaches for the use of projective techniques (Chapter 5) that the exclusive reliance on questionnaires assessing selfreport is particularly critical in clinical settings, where self-reports of traits and symptoms reflect people’s tendencies to view and (or) present themselves. A critical factor that should raise the interest in and relevance of behavior-based measures is lack of insight into characteristics of the construct being assessed (e.g., personality pathology). Another critical factor can be found in forensic psychology, where questionnaires and interviews are transparent and can easily be faked by respondents who are aware of the personal consequences of the assessment outcome; here, indirect approaches seem promising (Chapter 11). In health psychology, impulsive reactions captured by indirect approaches may be the most important predictor of health behaviors in some situations in some persons (Chapter 10). In other domains, such as consumer psychology, the attitudes of interest are not necessarily less accessible through self-reports, but researchers assume that indirect measures can nevertheless contribute in a meaningful way to the investigation of concepts and processes beyond self-reports (Chapter 12). We conclude that a number of different reasons may contribute to the inclusion of behavior-based approaches in different fields of application.


2. Findings on the psychometric properties of one behavior-based measure cannot be generalized to another. This means especially that reliability and validity need to be empirically examined and proven for each test or diagnostic procedure separately. This even means for most approaches in this volume that the same procedure, such as an IAT (or a behavior observation scheme, a narrative coding system, an OPT) that aims to assess one construct may be valid, whereas another IAT (or another behavior observation scheme, another narrative coding system, another OPT) that aims to assess another construct may not be (see, e.g., Chapter 2). We know from research on questionnaires that the usefulness of instruments critically depends on the stimuli used (or technical procedure implemented, data interpreted) and their suitability to evoke and therefore measure a certain construct.


3. Not all behavior-based approaches are convenient to validly measure all constructs or all possible aspects of a construct. Each of the presented approaches is more or less suitable to assess certain constructs or particular aspects of a construct – and not to assess all possible constructs or attitudes. For example, indirect approaches in general have proved to be more able to assess implicit aspects of attitudes (Chapters 2 and 8). As referred to by Ortner and Proyer (Chapter 9), interpersonal behavior and personality variables (e.g., extraversion) may not be validly assessed through computerized miniature situations as represented by OPTs, but they may be very validly assessed through behavior observation. It may be more difficult on the other hand to assess introspective processes or evaluations through behavior observations. This means that the valid assessment of a certain construct or attitude of interest is often inseparably bound to one or several methods of measurement.


4. More research is needed. The status of knowledge significantly differs between the approaches. The currently available body of scientific knowledge available is strong for some behavior-based approaches, and weaker for others. The Web of Knowledge indicated 25,288 journal entries including the keyword behavior observation in July 2014, 5,972 entries for projective technique or projective test, 3,551 journal entries for the keyword implicit association test, 219 results for narrative content coding, and 32 publications listed for the combined keywords of objective personality tests and Cattell. However, most research in the social and behavioral sciences is still based on self-reports; the corpus of knowledge regarding behavior-based approaches is widely behind the current research available on self-report questionnaires.


[8]5. Construct validity of behavior-based measures remains a challenge for future research. As referred to by Schmitt et al. (Chapter 3), the construct validity of OPTs needs to be investigated by going beyond the traditional strategy of convergent and discriminant validation as employed in the multitrait-multimethod framework proposed by Campbell and Fiske (1959). The low convergence of certain behavior-based measures with questionnaires addressing self-reports with simultaneously demonstrated criterion validity deserves a new theoretical framework to explain and interpret the convergence or lack thereof. Cronbach and Meehl (1955) argued that a test’s construct validity is given when empirical data confirm claims that were made based on a theory describing the given construct. The model proposed by Schmitt et al. in this volume (Chapter 3) postulates in line with dual-process theories (Strack & Deutsch, 2004) that explicit dispositions can be measured directly with self-report scales and that implicit dispositions can only be measured indirectly with procedures like the IAT. They further propose that explicit dispositions affect behavior via plans and intentions, and that implicit dispositions affect behavior via the automatic activation of behavioral scripts and schemata. This model goes beyond classic dual-process theories by assuming that these effects are moderated by personality and situation factors. In order to meet particular new challenges, inclusion of moderators of convergence in designs of validity studies may increase the convergence and indicate their validity more thoroughly compared with bare correlation coefficients. Nevertheless, the field is also open for further theoretical frameworks and developments.


6. Reliability of (some) behavior-based measures needs further attention. As referred to in several chapters, reliabilities for some behavior-based measures are low. For example, reliabilities differ widely across objective tests (see Chapter 9) and implicit measures (see Chapter 11). Besides, low reliabilities impact on correlations among measures and lead to difficulties in replicating findings (LeBel & Paunonen, 2011); low retest correlations may also, but not necessarily, indicate a higher amount of state variance assessed compared with trait variance (e.g., Koch, Ortner, Eid, & Schmitt, 2014; Schmukle & Egloff, 2004). Nevertheless, early studies revealed that behavior is more inconsistent than self-reported attitudes are (Hartshorne & May, 1928; Mischel, 1968; Ross & Nisbett, 1991). Therefore, even substantial efforts in test design and scoring may not raise the reliability of behavior-based measures to levels that are known from self-report questionnaires. We may therefore need to adjust our views on the reliability of behavior-based measures.


7. There is ample room for further developments in behavior-based assessment. Newer indirect methods, such as the IAT, have triggered an amazing interest in psychological research, as described in several chapters of this volume. The IAT in particular is a procedure that has been thoroughly investigated with reference to its functioning and, as Perugini and colleagues report, how to best develop and use it. Nevertheless, the IAT is not a task that could be implemented in order to assess individuals’ characteristics or make reliable comparisons between individuals. Due to its psychometric properties, it is still a measure for the assessment of attitudes of groups instead of individuals. Perugini and colleagues point out that there is substantial room for improvements within the paradigm itself and make suggestions for future improvements of IATs. Future developments are also expected both in the currently underinvestigated field of OPTs and in all fields of application, where the use of behavior-based approaches is still underrepresented.


[9]Coda


We hope that the publication of this book will enhance the understanding of behavior-based assessment and stimulate research on the topic. We would also like to encourage practitioners to use multimethod assessment by including various sources of information in the assessment process. We believe that we can only understand the complexity of human behavior by combining various theoretical and assessment perspectives. Behavior-based measures and their underlying models have an important role to play in this endeavor.
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One of the ways to understand the importance of a scientific contribution is by looking at how many times it is cited in the scientific literature. The original paper by Greenwald, McGhee, and Schwartz (1998) that presented the Implicit Association Test (IAT), published in the Journal of Personality and Social Psychology (JPSP), has so far been cited 1,900 times (as retrieved from Web of Science, March 26, 2012). Putting this figure into perspective, it is the most cited paper published in JPSP, the second most cited being a subsequent paper by Greenwald and colleagues on an improved scoring algorithm of the IAT (Greenwald, Nosek, & Banaji, 2003), and the fifth most cited paper in the whole field of psychology between 1998 and 2012. There is therefore little doubt that the IAT represents one of the most important developments in the field of psychology during the last 15 years. In this chapter we will first define direct and indirect measures, then present the IAT, discuss some cognitive processes behind its functioning, and briefly review some variants that have appeared in recent years. Adopting a psychometric perspective, the second part of this chapter will deal with issues such as the scoring of the IAT and its reliability and validity. The last part will focus on methodological issues relative to the development and the use of an IAT in a research context. Throughout the chapter our review will provide an overview of what has been done (then), what is the current state of knowledge (now), and what are the potential interesting developments (future).


Direct and Indirect Measures


In this chapter we use the terms direct and indirect to refer to the measures, and explicit and implicit to refer to the constructs. We should, however, clarify that we have modified the definitions provided by De Houwer and Moors (2010). According to the authors:




…direct measures are characterized by two properties: (1) The measurement outcome is derived from a self-assessment by the participant. (2) The target of the self-assessment is the attribute that the measurement outcome is assumed to capture. If a measure does not have both of these properties, it can be called indirect. (p. 183)





This definition of a direct measure is problematic from a psychometric perspective because a direct self-assessment of a construct is never possible given that multiple items (questions) are[16] by definition needed to measure a construct. Therefore, criterion 2 can never be respected apart from the trivial, and psychometrically deficient, case of using a single question to measure a construct1. Using this definition virtually no measure in psychology can be classified as direct from a psychometric perspective and the distinction put forward by De Houwer and Moors (2010) would be of little utility. We think that the taxonomic distinction by De Houwer and Moors (2010) is very important but, to increase its usefulness, we propose to modify the definition of a direct measure. We define a direct measure as a measurement procedure that is characterized by (a) a personal evaluation (e.g., questions such as “do you start conversations?” or “do you like chocolate?” requiring answers such as “very often” or “very much”) that is targeted to (b) an attribute (c) that could be included in the definition of the construct that the measurement outcome is assumed to capture (e.g., extraversion, attitude toward chocolate).


The first property (personal evaluation) helps to differentiate a direct measure from a measure such as the IAT. The third property (could be included in the definition of the construct2) helps to differentiate standard questionnaires from measures such as the Name–Letter Task (NLT; Nuttin, 1985) that rely on a personal evaluation but that capture an attribute that would not be used to define the construct. In fact, starting conversations very often or affirming that one likes chocolate very much could be included in the definition of the constructs of extraversion and attitude toward chocolate, respectively. On the contrary, no one would include in the definition of self-esteem the preference for the letter of one’s name. In other words, the critical question here is to ask oneself whether one would use the measured outcome as a potential defining element of the construct: If the answer is no, the measure is indirect. Of course, often this is a continuum that we are dichotomizing only as a means to clarify the property. The second property (an attribute) helps to accommodate the fact that psychological measurement is generally characterized by two levels of abstraction, items and construct (e.g., Edwards & Bagozzi, 2000). Therefore, the measurement outcome is an element (an attribute) related to the construct rather than the construct itself (the attribute).


Using this definition as a benchmark, all measures should ideally have the second property (i.e., they are multi-items or stimuli), direct measures have all properties, whereas indirect measures do not have at least one among the first and the third properties. Moreover, this definition could be useful to further distinguish between different types of indirect measures depending on which of the two differentiating properties are missing. For instance, one could argue that the IAT does not have the first and the third property whereas the NLT has the[17] first but not the third property. In fact, as we will detail later, a typical IAT is a task that is not characterized by a personal evaluation (e.g., it does not require one to express a personal opinion), similar to indirect measures such as the Affective Evaluative Priming (AEP; Fazio, Sanbonmatsu, Powell, & Kardes, 1986). The Affective Misattribution Paradigm (AMP; Payne, Cheng, Govorun, & Stewart, 2005) and NLT instead rely on a personal evaluation (e.g., evaluate as positive or negative Chinese ideograms; evaluate alphabet letters) but the attributes they capture (e.g., preference for Chinese ideograms; preference for a letter) would not normally be used to define the construct (e.g., related to the primes in the AMP, self-esteem in the NLT).


What Is the Implicit Association Test?


The IAT is a paradigm that has been developed for the measurement of psychological constructs through the strength of associative links between concepts. It has been implemented to investigate a broad range of constructs (see the meta-analysis by Greenwald, Poehlman, Uhlmann, & Banaji, 2009). Unlike traditional interviews and questionnaires, in the IAT respondents are not requested to describe their own opinions or attitudes (e.g., by selecting their agreement to a question among several response options) but, rather, these are inferred based on their performance in a series of categorization tasks. Respondents see a series of stimuli appearing on a computer monitor (words or images) that represent two different (typically opposite) concepts and the two polarities of an attribute dimension. For each stimulus, they are required to press one of two different keys of the keyboard, depending on their category membership. For instance, in an IAT aimed to measure prejudice against Blacks, the two concepts could be the social categories Black and White, represented respectively by photographs of Black and White faces, and the attribute could be the positive–negative evaluation, represented by words (e.g., rainbow, rotten). The IAT is structured in different blocks. In the simple categorization blocks, the participants’ task would be to press one key for White and the other for Black faces, or to press one key for positive and another key for negative words. Each stimulus belongs univocally to one category; the categorization task is therefore easy and the presence of an unambiguous relationship between each stimulus and its category is one of the prerequisites of a good implementation of IAT. The task is made more complex by the presence of two double categorization critical blocks, namely, blocks of trials in which exemplars representing the concept or the attributes are to be categorized. Continuing the previous example, in one of the critical blocks one key would be used for White faces and negative words, and the other for Black faces and positive words. The association between concepts and attributes is counterbalanced in the other critical block and therefore respondents would use one key for White faces and positive words and the other key for Black faces and negative words. The critical block in which the associations in response between a concept and an attribute is consistent with the cognitive associations of the respondent is called a compatible block, and the other is called an incompatible block. Based on speed and accuracy of performance in the critical blocks, the IAT score can be computed (Greenwald et al., 2003), which is typically interpreted as an indirect measure (Greenwald et al., 1998).


Which Cognitive Processes Underlie the IAT Effect?


Various theoretical explanations of the IAT effect have been proposed. According to De Houwer (2001), the IAT relies on a response compatibility effect. After repeated categorizations of exemplars of the attribute dimension by pressing two different keys of the keyboard, these acquire a specific meaning. If, for instance, the attribute dimension is evaluative, the key used[18] for negative words acquires a temporary negative evaluation and the key for positive words a temporary positive evaluation. In critical blocks, when respondents have to categorize exemplars of the concept (e.g., based on racial membership), automatic affective reactions toward the concept trigger the consistent response. In the compatible task this facilitates the response on the concept dimension, while in the incompatible task the automatic reaction and the response tendency automatically triggered by the concept’s valence interferes with the answer required by the semantic content, causing an increase in mistakes and/or latency.


Brendl, Markman, and Messner (2001; see also Klauer, Voss, Schmitz, & Teige-Mocigemba, 2007) propose a different explanation according to which categorization decisions in IAT are based on a random walk model. In a nutshell, during critical tasks respondents base their decision on how to categorize each stimulus on a progressive process of gathering evidence supporting the two options (i.e., press the right or left key), until evidence for one of the options reaches a threshold level. At this point the answer is given. While gathering this evidence, respondents process each stimulus both in terms of the concept (e.g., White or Black in a prejudice IAT) and of the attribute dimension (e.g., positive or negative). The consistency/ inconsistency with which evidence coming from the two dimensions leads to action influences the time required for the decision. In the compatible block all evidence leads to the same direction and therefore the threshold is reached fast; in the incompatible block evidence from categorization of the stimulus in terms of concept guides the response to the opposite direction relative to evidence coming from the attribute dimension and therefore more processing is necessary to reach the threshold. Moreover, respondents perceive the greater difficulty of the task and therefore increase the threshold criterion; this second process causes a further slowdown. Results from work by Klauer and colleagues (2007) provide empirical evidence for this model and highlight that the increase in time required to reach the threshold causes variance that is related to the construct being investigated, but the increase in the criterion of threshold introduces error variance in the IAT score.


Another explanation of the IAT effect by Mierke and Klauer (2003) focuses on the cognitive control processes that are required in the critical blocks for the continuous switching from categorizations based on the concept to those based on the attribute and vice versa. These control processes cause a slowdown in response. The compatible block of IAT can be simplified to a unidimensional categorization, which reduces the cognitive costs. For instance, in the compatible block of an IAT measuring the preference for musical instruments as compared with weapons, a respondent who prefers musical instruments can simplify the task by pressing a key for all positive stimuli, including musical instruments, and the other key for all negative stimuli, including weapons. This simplification is not possible for the incompatible block. In short, the IAT effect is based on the costs of the cognitive control that is required in the incompatible block to a higher extent than in the compatible block. According to this model, empirically supported by Klauer, Schmitz, Teige-Mocigemba, and Voss (2010), individual differences in cognitive control abilities introduce systematic error variance in the IAT score.


The figure–ground model of Rothermund and Wentura (2001) is also based on the idea that respondents enact strategies to simplify the IAT tasks. According to this proposal, a categorization task can be simplified to a unipolar search by focusing on the most salient category. For instance, if a White individual is required to press one key for Black faces and the other for White faces, Black faces may be more salient; then, the respondent can simplify the task to “press one key for Black faces, and the other for anything else.” Similarly, the categorization of words into positive and negative can be simplified by pressing one key for negative words, which are typically more salient, and the other key for anything else. In one of the critical blocks, the two most salient categories (Black faces and negative words) share the response[19] key. The double categorization task can therefore be simplified to a unipolar search and the respondent can press one key for everything that is salient (figure), and the other key for anything else (ground). This simplification and facilitation is not possible in the other critical task, in which the two salient categories require different responses. Stimulus salience can be caused by reasons that are extraneous to the constructs of interest for the researcher, such as, for instance, familiarity, and in this case the mechanism described here would introduce error variance in the IAT score.


In sum, there is evidence supporting each of these explanations and suggesting therefore that different cognitive processes may cause the IAT effect. We are not aware of studies that have attempted to test the different explanations against each other and therefore little is known about the extent to which they are independent or redundant. It is important to note that these explanations help to understand the cognitive process underlying the IAT as a task but they do not necessarily challenge its validity. In fact, individual differences in these cognitive processes tend to introduce systematic error variance in the IAT score that is at least partly orthogonal to its valid variance. This is confirmed by various studies showing that in many different implementations of the IAT a substantial component of variance in the score is related to the construct of interest (e.g., Greenwald et al., 2009), hence it is reflecting valid variance, but it is useful nonetheless to stress that the IAT is a procedural format whose psychometric characteristics rely on the specific implementation. The role played by each of these processes is likely influenced by the specific stimuli chosen, by the construct being investigated, the circumstances, and the characteristics of the respondents.


Variants of the IAT


During the short life of the IAT several variants of the procedure have been proposed to improve the paradigm and overcome some of its limitations. For instance, a personalized IAT was proposed to remedy the critique that the IAT would be affected by extrapersonal associations (Olson & Fazio, 2004); a paper-and-pencil IAT was developed that does not require the use of a PC (e.g., Lowery, Hardin, & Sinclair, 2001), and a version based only on images was built to administer to very young children (Thomas, Burton-Smith, & Ball, 2007).


Probably, the most important variations that have been introduced so far are for overcoming the relative nature of the IAT. The IAT score indeed reflects the preferential association between a concept and a given polarity of the attribute dimension, as compared with the other concept. On the basis of an IAT score, we can, for instance, say that one’s own social group is more associated to a positive evaluation than another group is, but we cannot determine how much this result can be described in terms of an ingroup bias toward one’s own group or derogation of the outgroup. A variant of the IAT to measure associations concerning a single concept is the Single-Category IAT (Karpinski & Steinman, 2006), whereas an alternative paradigm is the Go/No-Go Association Task (Nosek & Banaji, 2001).


Another important limitation, for which no completely satisfying solution has so far been developed, is the block structure of the IAT. Indeed, some of the cognitive processes that can introduce error variance in the IAT are at work because of this block structure (e.g., De Houwer, 2003; Teige-Mocigemba, Klauer, & Sherman, 2010). An alternative of the IAT that was based on a single block of trials was the Extrinsic Affective Simon Task (EAST; De Houwer, 2003), which unfortunately seems to be characterized by lower levels of reliability compared with those typically observed for the IAT (De Houwer & De Bruycker, 2007). More recently, variants of the IAT such as the Single-Block IAT (Teige-Mocigemba, Klauer, & Rothermund,[20] 2008) or the Recoding-Free IAT (Rothermund, Teige-Mocigemba, Gast, & Wentura, 2009) were elaborated but evidence concerning their psychometric properties is still insufficient.


Finally, concerning the figure–ground recoding strategy, it is worth mentioning the Brief IAT (Sriram & Greenwald, 2009). This variant has the typical block structure of the IAT, but it has the advantage of speed of administration with only a small loss of internal consistency. More important, it has been built with the aim of reducing spontaneous variability in the participants’ strategy, because the roles of figure and ground are explicitly and systematically associated with the category dimensions. Unfortunately, to our knowledge, no study to date has investigated the impact of this explicit attribution of figure/ground roles on the systematic error variance of IAT scores.


Scoring of the IAT


The IAT performance is assessed using both latencies and errors. In the first publication on the IAT, Greenwald et al. (1998) computed IAT effects (i.e., difference between incompatible and compatible blocks) with three conventional scores using, respectively, untransformed latencies, log transformed latencies to correct for positive skewness, and errors. Later, Greenwald et al. (2003) elaborated on additional scoring procedures, tested them on thousands of data relative to different domains, and ended up recommending a new D score. The D score consists of taking the difference in reaction times between the two critical blocks and dividing it by the individual reaction time standard deviation (SD) of the two critical blocks (individual variability calibration). The D score was chosen because it reduces error variance due to individual differences in overall reaction times, order effects in the IAT (i.e., compatible vs. incompatible administered first), and practice effects in the case of multiple IATs. It also maximizes the correlation between the IAT and explicit measures (see Greenwald et al., 2003, for more details). Moreover, the D scores allow one to cope with possible speed–accuracy trade-offs by including a time penalty to error trials. Note that error rates in the IAT performance are on average very low (around 5–10%) and the data of participants showing more than 25% of errors are typically discarded. Three main types of D scores are usually calculated depending on whether the procedure (a) has a built-in penalty (D2) or, in case of no built-in penalty, the correction for errors is made (b) with 2 SDs based on correct latencies (D3 and D5) or (c) with a fixed 600 ms (D4 and D6). In addition to differences in terms of transformations and consideration of general speed, the scores differ in terms of how the outliers are treated. Indeed, for the conventional latency scores, trials greater than 3,000 ms and less than 300 ms are recoded into these upper and lower boundaries, whereas for the D scores cited above, trials greater than 10,000 ms and less than 400 ms are excluded (lower tail treatment only for D5 and D6). To our knowledge, since the development of the D scores, very little research has been devoted to develop and test a better alternative scoring algorithm. However, we believe that there is still room for improvement, especially when considering that some work showed different effects of the same factor depending on the scoring method used (e.g., Dambrun, Villate, & Richetin, 2008; Schmitz, Teige-Mocigemba, Klauer, & Voss, 2013). For example, Schmitz et al. (2013) demonstrated incongruities in the effect of cognitive load depending on the type of IAT scores and showed that these incongruities can be mainly explained by the type of transformation applied to the data (i.e., logtransformation or individual variability calibration). Furthermore, the authors demonstrated that depending on the outlier criterion, correlations between direct (self-report) and indirect measure (IAT) fluctuated.


[21]Recent mathematical modeling work has been devoted to systematically identify and measure the different processes involved in the IAT performance in order to disentangle the construct-related components from other components. In these mathematical models the outcomes of an IAT (i.e., errors and reaction times) are modeled in terms of a set of variables or parameters that represent the components’ processes (e.g., activation of association, detecting correct responses) and a set of equations that relate these parameters (see Sherman, Klauer, & Allen, 2010, for a review). Besides providing a test of the different processes of the IAT, this decompositional approach could offer an alternative to the D measure. In other words, one could isolate the estimate of the component process more directly related to the construct and test its relationship with other measures. Klauer et al. (2007) presented a diffusion-model analysis of the IAT and identified the IATv in accounting for construct-specific variance as demonstrated by its significant correlation with a direct measure of attitude. However, the diffusion-model analysis is complex and has some disadvantages such as the exclusion of data from participants who do not make errors (but see Krause, Back, Egloff, & Schmukle, 2011), lower reliability of the specific parameters, and difficulty of computation, although some software is now available that makes this type of analysis more accessible to nonspecialists. Incidentally, one should note that it is rare to reach this level of analysis in order to disentangle method variance from construct-related variance in the domain of direct measures.


A different approach for improving the D scoring could be to focus on diminishing the influence of error variance. In this perspective, modern robust statistical methods could provide some elements for an improved algorithm. In fact, robust statistics are immune to non-normal distribution and lack of homogeneity of variance (i.e., heteroscedasticity), which are the two main threats to classic parametric methods and are often observed in reaction times data. Logarithmic transformations of reaction times are intended to reduce skewness. However, this kind of transformation sometimes fails to produce normality (Erceg-Hurn & Mirosevich, 2008), compresses some information (see Schmitz et al., 2013) and, most important of all, does not deal with outliers in a systematic manner. As we outlined earlier, the way to deal with outliers is different depending on the scoring method and can affect psychometric properties such as convergent validity. In the D score, the individual variability calibration that consists of dividing the difference by the SD computed on trials of both compatible and incompatible trials is a way to deal with the heavy tails of the distributions. In fact, cognitive failures leading to long latencies affect both means and SD. By dividing the mean by the SD, one removes the extent to which the mean was inflated by long latencies (see Schmitz et al., 2013, for a more detailed explanation). We believe that applying robust statistical methods would allow one to deal more systematically with outliers, both at the individual level and the sample level (see Wilcox, 2012; Wilcox & Keselman, 2012), and it could result in an improved scoring of the IAT.


Psychometric Properties of the IAT


Many studies aimed at testing the psychometric properties of the IAT (see Teige-Mocigemba et al., 2010, for a review). We believe that this is a stage of initial development that will soon be crossed. In fact, strictly speaking, it is odd to determine whether the IAT is a psychometrically sound measure that could, for example, be employed in individual counseling or occupational assessment, much as it would be odd nowadays to establish the psychometric properties of a Likert-type scale. In fact, one can test the psychometric properties of a Self-Esteem IAT or of an Anxiety IAT but not of the IAT in general. Psychometric properties, consisting of aspects such as reliability and validity, are a contextualized issue concerning how well a specific[22] measure works in assessing a particular concept. Nevertheless, at this stage a consideration of the psychometric qualities that the IAT showed in different fields may be useful because it provides an overview of its generic properties. However, whenever possible, one should investigate the psychometric properties of implementations of the IAT that are similar to one’s own topic of research.


Reliability


Internal consistency is often estimated by dividing the IAT into two halves, computing the split-half reliability of the two sets of difference scores, and applying a Spearman-Brown correction. Reliability can also be estimated considering the differences between each compatible and incompatible trial as singletons to be integrated in the calculation of Cronbach’s a. Both types of coefficients range from 0.70 to 0.90 (Nosek, Greenwald, & Banaji, 2007) and are usually higher than those observed for other indirect measures (e.g., De Houwer & De Bruycker, 2007). Reliability is also established by calculating test–retest correlations, thus estimating temporal stability. Usually test–retest stability is lower than internal consistency (from 0.25 to 0.70) although higher than for other indirect measures. The typical finding that test–retest stability is noticeably lower than internal consistency has been considered as an indication of the high malleability of the constructs or of the high dependency on the context of measurement. Therefore, in order to establish test–retest reliability, one might want to pay special attention to potential differences between the two measurement points. Note that there are different ways to increase reliability focusing on methodology (attention to special features or instructions of the task) or on statistics (use of more robust estimates; see Perugini, Richetin, & Zogmaister, 2010, for more details).


Validity


Convergent and Discriminant Validity


The convergent and discriminant validity of the IAT is estimated through correlations with both direct measures and other indirect measures. In terms of relations between the IAT and direct measures, the consistency between self-report measures and IAT is usually higher for attitude domains than for self-concept but in general is relatively modest: from 0.24 in the metaanalysis of Hofmann, Gawronski, Gschwendner, Le, and Schmitt (2005) to 0.37 in Nosek’s analysis of Internet data (2005). Nosek (2005) demonstrated that the strength of the correlation is moderated by interpersonal (self-presentation, perceived distinctiveness from the norm) and intrapersonal (e.g., evaluative strength) features of attitudes. Self-esteem studies show that the correlation between direct and indirect measures depends on the conditions under which the measures are taken (LeBel, 2010). More specifically, when accessibility was high, direct and indirect measures of self-esteem were positively correlated, whereas they were not correlated under conditions of low accessibility. Moreover, research suggests that the relative lack of correlations is partly due to the structural fit or misfit between the IAT and direct measures (e.g., Payne, Burkley, & Stokes, 2008). Usually, convergent validity between the IAT and direct measures has been taken as evidence of a single construct measured in two different ways, whereas discriminant validity has been considered as evidence of the existence of implicit and explicit constructs of the same object (e.g., Greenwald & Farnham, 2000). However, the role of moderators such as structural fit or measurement conditions would suggest caution in the interpretation of the correlation between the IAT and direct measures as an indication of the[23] cognitive structures underlying both types of score. In terms of correlations with other indirect measures, most research demonstrates a lack of correspondence (see Schnabel, Asendorpf, & Greenwald, 2008, for a review). This weak convergent validity of the IAT has mainly been explained in terms of unsatisfactory reliability of most of the other indirect measures, structural differences among indirect measures such as structural fit, relativity, and specific cognitive mechanisms involved (see Teige-Mocigemba et al., 2010, for a discussion). In sum, the lack of strong evidence of convergence between the IAT and other indirect or direct measures has not been interpreted as a lack of validity of the IAT but rather in terms of underlying processes or procedural details.


Predictive and Incremental Validity


The predictive validity of the IAT has attracted much attention in the literature (see Greenwald et al., 2009, and Perugini et al., 2010, for reviews on the predictive validity of numerous IATs). To properly establish the predictive and incremental validity of the IAT for a specific domain, one would probably want to examine it together with direct measures through the test of different patterns of prediction (Perugini, 2005; Perugini et al., 2010). Perugini et al. (2010) distinguished eight main validity patterns: simple association, moderation, additive, interactive/multiplicative, double dissociation, partial dissociation, and double additive. Examples of each pattern can be found in the literature (see Perugini et al., 2010, for a review). For instance, an interactive or multiplicative pattern has been demonstrated in the domain of self-esteem where indirect and direct measures of self-esteem significantly interact to predict the level of narcissism (e.g., Zeigler-Hill, 2006). Note that the additive and the double additive patterns, and to some extent also the partial dissociation pattern, allow for a test of incremental validity of the IAT in the sense that those patterns predict significant and simultaneous contributions of both the IAT and the direct measure for one (additive) or two (double additive) behaviors. The incremental validity for the IAT is a very important issue because the additional costs of including it should be overcome by the additional portion of variance it explains in behavior over and above direct measures. The moderation, the double dissociation, and the partial dissociation patterns all refer to an essential concept that is conditional predictive validity. In fact, the predictive validity of the IAT depends on many factors (for a review see Friese, Hofmann, & Schmitt, 2008; Perugini et al., 2010). Perugini et al. (2010) propose to organize these moderators in three main categories: types of behaviors (i.e., spontaneous vs. deliberate), situational moderators (e.g., self-activation), and personal moderators (e.g., working memory capacity). For example, it has been shown in different domains that an IAT uniquely predicts spontaneous behavior whereas a direct measure predicts more deliberate behavior (e.g., Perugini, 2005). In the domain of situational moderators, Perugini, O’Gorman, and Prestwich (2007) showed in four studies that the predictive validity of the IAT is increased when participants take part in a self-activation procedure before completing the IAT. In sum, the concept of conditional predictive validity means that some IATs predict some behaviors in some situations for some people.


Construct Validity


Since Greenwald et al. (1998) presented the IAT as providing an estimate of differential association between a set of two concepts and a set of two attributes, numerous publications have challenged this assumption both theoretically and empirically (e.g., Fiedler, Messner, & Bluemke, 2006). In fact, research has been devoted to identifying the possible confounding factors of the IAT effects such as recoding (e.g., Rothermund et al., 2009), cognitive abilities[24] (e.g., Klauer et al., 2010), and salience asymmetry (e.g., Rothermund & Wentura, 2001). We have already focused on this issue when discussing the cognitive processes underlying the IAT. In general, this research underlines that numerous factors cause construct-unrelated variance in the IAT effect. Although there is no such thing as a psychological measure that reflects only a single specific process (process-pure), it appears important to identify the processes underlying the IAT effect in order to disentangle specific construct variance from construct-unrelated variance. Process models have tried to integrate some factors responsible for the IAT effects (see Teige-Mocigemba et al., 2010, for a detailed review of these models). With the same perspective of disentangling related from unrelated construct variance, mathematical modeling has been developed in order to identify and quantify the processes that account for performance on indirect measures such as the IAT (see Sherman et al., 2010, for a detailed review on the different mathematical models). Among the different models, the diffusion model (Klauer et al., 2007) seems to be more appropriate to the IAT because it takes into account both errors and reaction times, whereas most of the other models consider only error rates that are relatively low and uninformative in the IAT. In this model, the authors identified seven parameters that contribute to the IAT effect representing different decisional and nondecisional components and they were able to identify the differential drift rate (IATv) as the closest indicator of attitudinal (i.e., construct-related) responses. Finally, work that has demonstrated the ability of the IAT to be a significant moderator under theoretically relevant conditions could be considered as additional evidence of its construct validity. For example, the gatekeeper model predicts that whether priming has an effect on behavior depends on individual differences in the valence of the concept being automatically activated (Perugini & Prestwich, 2007). Given that these individual differences can be captured by a measure like the IAT, the implication is that the IAT should be a moderator of the effect of priming on behavior, such that a certain prime (e.g., helpful) will affect a relevant behavior (e.g., to volunteer) especially for those who have a high score in a relevant IAT (e.g., altruism; Perugini, Conner, & O’Gorman, 2011).


Methodological Considerations on the IAT


In this final section we focus our attention on a few methodological suggestions based on broader theoretical considerations and with an emphasis on making specific choices when developing or administering an IAT.


The Role of Structural Fit in the Development of the IAT


Structural fit is defined as “…the degree of methodological similarity between two different tests” (Payne et al., 2008, p. 17), and is especially important when comparing direct and indirect measures. Indirect and direct measures present many differences that are not necessarily connected to the distinction between implicit and explicit cognitions. For instance, while questionnaires require one to process verbal sentences and to answer on a numeric scale, indirect measures involve simpler stimuli, such as single words or images, and require simpler evaluations. A direct measure that consists of the ratings of the same stimuli presented in the indirect measures can provide a higher structural fit than germane self-report questionnaires. A series of studies (Payne et al., 2008) showed that correlations between the two types of measures increase substantially when structural fit is improved.


The concept of structural fit has some important implications for research involving the IAT. In particular, considerable attention and effort are required when selecting stimuli for an IAT.[25] Stimuli have a notable impact on the IAT, as they contextually define the corresponding categories (e.g., Bluemke & Friese, 2006): The definition of categories through stimuli should thus be as clear and as unambiguous as possible. Often stimuli for the target and contrast categories are selected simply on the basis of the intuition of the researcher and of the review of empirical and theoretical literature. Instead, we think that much more effort could be fruitfully devoted to this critical phase and we sketch a possible procedure that could be followed. The first step is to pre-select a large set of potential stimuli, according to the theoretical definition of the construct. Stimuli should be selected in bipolar pairs when possible to reduce irrelevant differences between the two opposite categories. The second step consists of a relatively large pilot study (we suggest a sample of at least 100 participants) where the stimuli are rated directly in terms of attitude toward or application to self. If desirable, the study might also include other established measures of the construct (e.g., self-report questionnaires). The analyses should then focus on establishing the factorial structure (e.g., with a principal component analysis), keeping an eye on the breadth of the construct, and optimal relations with the criteria (e.g., the questionnaire measures), if available. Besides the details that may vary, the main outcome of this study would be a set of stimuli that optimally reflect the target and contrast category as gauged by the explicit ratings. These stimuli would then be used for the main study both with the IAT and with an explicit rating measure. The main goal of this procedure is to maximize structural fit: This approach can not only improve the validity of the resulting indirect and direct measures but also facilitate cleaner theoretical interpretations of the results.


Context Effects and Contrast Category


Explicit measures are sensitive to contextual effects, both relative to the context of the items within the questionnaire and to the general measurement context (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003; Schwarz & Oyserman, 2001). Contextual information can also affect indirect measures: Context is thought to influence the pattern activation of a concept defined as the subset of the associations in memory that is activated in a certain situation (Gawronski & Bodenhausen, 2006). The IAT has been proved to be sensitive to the context of administration and of the stimuli. For instance, studies that investigated racial prejudice showed that the IAT effect can be influenced by using names of liked/disliked Blacks and Whites as stimuli in the IAT (Mitchell, Nosek, & Banaji, 2003; Study 2). The IAT effect can be also affected by contextual motivational orientations: For instance, implicit attitude toward food is more positive for individuals who did not eat for a relatively long time compared with satiated individuals (Seibt, Häfner, & Deutsch, 2007). The context also influences indirect measures of self-concept, as has been shown for implicit aggressiveness that is higher when it is assessed after a session of violent video gaming (Bluemke, Friedrich, & Zumbach, 2010). The context can also be used to improve stability of the IAT over time, by keeping identical contextual information that activates similar concept-relevant associations across different administrations (Gschwendner, Hofmann, & Schmitt, 2008). In general the researcher should keep the context of administration, as well as contextual information included within stimuli, as stable and as neutral as possible to prevent potential confounds.


The contrast category can also be understood as a stable context that has the potential to foster a clear interpretation of the target category (Perugini et al., 2010). This happens seamlessly for complementary categories, such as for natural dichotomies or when liking one category implies disliking the contrast category. However, this is not always the case and there are categories without an obvious or unequivocal contrast. Under these circumstances, one solution is to use variants of the IAT that do not require a contrast category, such as the SC-IAT. It is also[26] possible to use a traditional IAT but care must be taken that the contrast category, even if not opposite, provides a meaningful context within which the target category can be understood.


Concluding Remarks


In this chapter we have briefly reviewed a number of issues concerning the IAT. Research using this paradigm is currently extending to most fields in psychology and has started to find its way in other fields such as law, marketing, and political sciences. Much is known today about the functioning of the IAT and how to best develop it and use it. Although the IAT can be criticized in a number of ways, we still await a better alternative. We believe, however, that there is still substantial room for improvement within the paradigm itself and have suggested a few ways in which future IATs can be improved.
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1 Concerning criterion 1, for the sake of simplicity, we will restrict our analysis to measurement procedures in which the self is the source of data and therefore this criterion is respected. We note, however, that there is another relevant dimension in a taxonomy of measurement procedures that is the source of the data (or method, using the psychometric jargon). There are in fact other sources of data such as peer reports, behavioral observations, and objective behavioral data, and each of them can be a valid source and, under some conditions and in some domains, can be as valid as or more valid than the self.


2 An alternative formulation of the third property is directly related to the construct. In fact, the main point of this property is that some measures have a direct relation with the construct whereas others have an indirect relation. This concept can also be captured by the fact that the apparent target of measurement may be less or more concealed. For example, asking someone whether she thinks that the chocolate is good, tasty, and so on is a more direct (less concealed) way of measuring her attitude toward the chocolate than asking her to evaluate how much she likes a series of Chinese ideograms. In this sense, one type of measure can be more direct than another depending on whether the responses of the participants are closely or loosely connected to the to-be-measured construct (cf. De Houwer & Moors, 2010, p.183). However, on close inspection this alternative formulation may have the advantage of being straightforward but at the cost of having some elements of circularity because the term direct is contained both in what should be explained (explanandum) and in its explanation (explanans). For this reason we decided to formulate the third property as could be included in the definition of the construct, given that one key feature of having a direct/close vs. indirect/loose relation with the construct is that the measured outcome is more or less likely to be usable when defining the construct.
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