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Abstract 
A meta-analysis on the relationship between the Implicit Association Test (IAT) and 

corresponding explicit self-report measures was conducted. Based on a sample of 81 studies, the 

overall effect size was close to .24 with approximately one third of the variability across 

correlations due to moderator variables. Moderating effects were found for the kind of topic under 

investigation, the degree of cognitive elaboration associated with the topic, order of explicit and 

implicit measurement, compatibility order, and the nature of the employed explicit measure. No 

effects were obtained for stimulus-related characteristics of the IAT. Theoretical and method-

related implications are discussed. 

 

Keywords: Implicit-Explicit Correlation, Implicit Association Test, Meta-Analysis, Dual-Process 

Theories, Implicit-Explicit Consistency 
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1. Theoretical Background 
Arguably one of the most important contributions in social cognition research within the last 

decade was the development of so-called implicit measures of attitudes, stereotypes, self-concept, 

and self-esteem (e.g., De Houwer, 2003; Fazio, Jackson, Dunton, & Williams, 1995; Greenwald, 

McGhee, & Schwartz, 1998; Nosek & Banaji, 2001; Wittenbrink, Judd, & Park, 1997). These 

measures are intended to assess relatively automatic mental associations that are difficult to tap 

with explicit self-report measures.  

The most prominent of these measures is probably the Implicit Association Test (IAT) developed 

by Greenwald et al. (1998). The IAT is based on a double discrimination task in which participants 

are asked to assign single stimuli (e.g., words, pictures) as fast as possible to a given pair of target 

categories. Associative strength between two concepts is assessed by combining a given pair of 

target categories (e.g., Caucasian vs. African American) with a supposedly associated pair of 

attributes (e.g., positive vs. negative) both in an association-consistent and an association-

inconsistent manner. The difference between the mean response latencies for association-

consistent and association-inconsistent assignments is usually interpreted as an indicator for the 

relative associative strength between the two pairs of concepts. For example, White participants’ 

automatic preference for Caucasians over African Americans can be assessed by combining the 

dimension “Caucasian vs. African American” and the dimension “positive vs. negative” in a 

prejudice-consistent manner (i.e., Caucasian-positive vs. African American-negative) and a 

prejudice-inconsistent manner (i.e., Caucasian-negative vs. African American-positive). The 

difference between the mean assignment latencies in these two tasks may be interpreted as an 

index for the automatic preference for Caucasians over African Americans. 

So far, the IAT has been applied in nearly all psychological disciplines, such as social psychology 

(e.g., Rudman, Greenwald, Mellott, & Schwartz, 1999), personality psychology (e.g., Asendorpf, 

Banse, & Mücke, 2002), developmental psychology (e.g., Skowronski & Lawrence, 2001), 

consumer psychology (e.g., Maison, Greenwald, & Bruin, 2001), health psychology (e.g., Wiers, 

Van Woerden, Smulders, & De Jong, 2002), clinical psychology (e.g., Teachman, Gregg, & 

Woody, 2001), or neuropsychology (e.g., Phelps et al., 2000). Notwithstanding its widespread use 

and considerable efforts to improve the test (Greenwald, Nosek, & Banaji, 2003), it is still an open 

question as to how IAT measures are related to corresponding explicit self-report measures. This 

concern is primarily driven by the large range of correlations obtained for the IAT and explicit 
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measures, with some researchers reporting a relatively high correspondence (e.g., Banse, Seise, & 

Zerbes, 2001; Teachman et al., 2001) and others reporting rather low correlations (e.g., Karpinski 

& Hilton, 2001). 

From a general point of view, there are at least three possible explanations for this variability 

across correlations. First, one could argue that the IAT and explicit measures tap distinct 

constructs that are more or less closely linked to one another. Greenwald and Banaji (1995), for 

example, argued that implicit measures assess unconscious cognitions that are not accessible to 

explicit self-report, whereas the realm of explicit measures is limited to conscious cognitions (but 

see Greenwald, Banaji, Rudman, Farnham, Nosek, & Mellott, 2002). In this case, correlations 

between the IAT and explicit self-report measures should depend on the contingent 

correspondence between conscious and unconscious cognitions. Second, one could argue that 

implicitly assessed cognitions are generally accessible to explicit self-report, but that these 

cognitions are not expressed in explicit judgments when people are motivated and able to control 

their overt responses (e.g., Fazio & Olson, 2003; Strack & Deutsch, in press; Wilson, Lindsey, & 

Schooler, 2000). In this case, correlations between the IAT and explicit self-reports should vary 

systematically as a function of the motivation and the cognitive capacity to control the influence of 

automatically activated cognitions. Finally, there might be some procedural factors that could 

either increase or decrease IAT-correlations with corresponding explicit measures. For instance, 

order of presenting compatible and incompatible blocks in the IAT might not only affect the 

overall size of IAT-scores (Greenwald & Nosek, 2001), but also correlations with explicit 

measures. In a similar vein, the particular order of implicit and explicit measurement might be 

associated with different kinds of spill-over effects, which in turn may influence the correlation 

between the IAT and explicit self-report measures. 

Up to now, no quantitative research synthesis applying the tool of meta-analysis has been 

conducted on the implicit-explicit relationship, although much can be gained from such an 

approach: First, the accumulation of findings across studies allows for a proper estimation of the 

mean population correlation between the IAT and explicit self-report measures, because 

variability due to chance (sampling error) and other artifacts can be controlled. Second, the 

variance of population correlations can be estimated in order to judge whether substantial 

variability due to moderator variables exists or whether all observed implicit-explicit correlations 

stem from one fixed population correlation varying across studies only due to sampling error 

(Hunter & Schmidt, 1990). Third, given that substantial variability among population correlations 
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exists, the effect of potential moderators can be investigated. As Greenwald et al. (2002) already 

noted, the research focus begins to shift more and more away from the question of whether 

implicit and explicit measures are related or not to the theoretically much more fruitful approach 

“to identify conditions, under which dissociations between implicit and explicit measures do and 

do not occur” (p. 18). By identifying such moderator variables, a better understanding of the 

interplay between implicit and explicit indicatorsand ultimately of the constructs that underlie 

those measurescan be attained. 

Drawing on these considerations, the main goal of the present meta-analysis was to estimate the 

population mean and population variance of the correlations between the IAT and explicit self-

report measures. Given that the overall analysis revealed significant variability among effect sizes, 

a second goal was to investigate potential moderators of this relationship. We were particularly 

interested in how cognitive and motivational factors affect the correlations between the IAT and 

explicit self-report measures. Additionally, we sought to investigate several procedural factors that 

could possibly account for variability across correlations. In particular, our moderator-analyses 

addressed the following questions:  

(1) Does the relationship between the IAT and explicit measures vary systematically as a 

function of the topic under investigation? According to classic dual-process accounts, the 

correlation between an explicit and an implicit measure should be lower when people have 

the motivation and the cognitive capacity to control the influence of automatically 

activated cognitions (e.g., Fazio & Olson, 2003; Strack & Deutsch, in press; Wilson et al., 

2000). This prediction is based on the common assumption that cognitive control processes 

should primarily affect explicit but not implicit measures. Applied to the present question, 

it is theoretically plausible that the research topics under investigation vary systematically 

with respect to how strongly such control processes are triggered. For example, self-reports 

on relatively mundane topics such as consumer attitudes may correlate higher with the IAT 

measure than self-reports in socially sensitive domains such as prejudice or self-esteem. As 

a first empirical question we therefore investigated whether implicit-explicit relations differ 

systematically as a function of the general research domain. To further explore this issue, 

we collected ratings of the social sensitivity (i.e., the degree of social acceptability 

associated with the public expression of an attitude or personality characteristic), cognitive 

elaboration (i.e., the amount of time that people usually spend thinking about an attitude or 
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personality characteristic in everyday life), and spontaneity (i.e., the degree to which 

people rely on their gut-feelings when reporting an attitude or personality characteristic). 

Drawing on a large sample of data collected on the internet, Nosek and Banaji (2002) 

found that self-presentation and cognitive elaboration explained a considerable amount of 

variability across 15 different study topics. In the present meta-analysis we aimed to 

expand this approach by investigating whether social sensitivity, cognitive elaboration, and 

spontaneity affect the correlations between the IAT and corresponding explicit measures 

across a much broader range of studies conducted under different conditions and with a 

larger variety of explicit measures.  

(2) Does the order in which the IAT and explicit measures are administered affect implicit-

explicit correlations? In studies assessing the relationship between the IAT and explicit 

measures, a decision has to be made as to whether the implicit measure is presented before 

or after the explicit one. Advocates of the former procedure argue that implicit measures 

may be less transparent, and thus may not influence responses in the subsequent explicit 

measure. On the contrary, administering the explicit measure first may render existing 

associations more accessible (Fazio, 1995) for the subsequent assessment via the implicit 

measure, thereby increasing the correlation between the two. In a first investigation 

addressing possible order effects, Bosson, Swann, and Pennebaker (2000) reported higher 

implicit-explicit relationships when explicit measures were administered first. In contrast 

to this finding, however, Nosek, Greenwald, and Banaji (2003) found virtually no 

difference for implicit-explicit correlations as a function of order. The present research 

aimed to shed more light on this issue by investigating the influence of measurement order 

from a meta-analytic perspective. 

(3) Does the order in which compatible versus incompatible blocks of the IAT are 

administered influence implicit-explicit correlations? Several authors have argued that 

counterbalancing compatible and incompatible blocks, such as done in the seminal studies 

by Greenwald et al. (1998), may reduce implicit-explicit correlations as compared to a 

fixed presentation of block order (e.g., Banse et al., 2001; Gawronski, 2002). Specifically, 

these researchers argued that counterbalancing may produce two different distributions that 

are not comparable to one another. Most importantly, collapsing such incomparable 

distributions may introduce a large amount of error variance, which may attenuate 

correlations to any kind of related measure. Hence, given that the IAT and explicit 
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measures assess a common underlying construct, their correlation might be reduced as a 

consequence of counterbalancing.1  

(4) Do some self-report measures show higher correlations with the IAT than others? Another 

source of variability in implicit-explicit correlations might stem from certain characteristics 

of the explicit measure. First, the general type of self-report measure could possibly affect 

implicit-explicit correlations. For example, do standardized questionnaires yield higher 

correlations than single-item measures? Drawing on very general characteristics, we 

categorized self-report measures into five different categories: standardized questionnaires, 

feeling thermometers, semantic differentials, single-item measures (other than feeling 

thermometers), and adjective ratings. Second, we distinguished between explicit measures 

assessing affective responses and those assessing cognitive responses. Because the IAT is 

often considered to be a measure of automatic affective responses, correlations might be 

higher to affective rather than to cognitive self-report measures (e.g., Banse et al., 2001). 

Third, we were interested in whether bipolar self-report measures yield higher correlations 

to the IAT than unipolar ones. Because of its integration of two different target concepts 

(e.g., Caucasians vs. African Americans) and two different attribute labels (e.g., good vs. 

bad), the IAT generally reflects relative rather than absolute cognitions, and thus has to be 

considered a bipolar rather than a unipolar measure. As correlations between two measures 

are usually higher when these measures correspond than when they do not correspond with 

regard to their polarity, the correlations between the IAT and explicit measures might be 

higher when the latter are bipolar.  

(5) Do stimulus-related aspects of the IAT affect implicit-explicit correlations? In this context, 

we were interested in possible effects of stimulus presentation (full randomization, fixed 

randomization, alternating random order, alternating fixed order), the type of target and 

attribute stimuli used (e.g., pictures, words), and the number of stimulus items. Even 

though we did not have any a priori assumptions about the influence of these variables, we 

nevertheless included them in the meta-analysis because results associated with these 

variables might prove useful in shaping the “optimal” IAT procedure. 

(6) Does range-restriction lead to smaller implicit-explicit correlations? Greenwald et al. 

(1998) noted that “it is also plausible, however, that these [implicit-explicit] correlations 

are low because of relative lack of population variability in the attitudes being assessed” (p. 

1470). Karpinski and Hilton (2001) refuted this conjecture by stating that IAT scores and 
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explicit attitude ratings obviously showed “a significant amount of variability” (p. 779). 

However, these authors restricted their argument to a replication of the original Greenwald 

et al. study (Study 1). Hence, in order to offer a better picture of implicit-explicit 

correlations, it seems necessary to examine whether differences in the standard deviations 

of the IAT-effect are reliably linked to the size of implicit-explicit correlations, such that 

higher standard deviations are associated with higher correlations.  

2. Method 

2.1 Literature Search 

We limited our search to published or in press articles written in English or German. Unpublished 

dissertation studies were excluded from the search. We retrieved published articles through a 

detailed search of the two main databases for psychological research articles, PsycLIT and 

PsycINFO starting from publication year 1998 (the publication year of the original article by 

Greenwald et al.) to June 30th, 2003. The following keywords were used: Implicit Association 

Test, IAT, implicit measurement, implicit and explicit, and automatic association(s). After 

exclusion of obviously ineligible articles (e.g., articles on implicit memory, theoretical reviews 

without empirical data), this search yielded a total of 86 potential IAT articles. In addition to these 

articles, we included in press articles that were obtained via an informal network of social 

psychologists in the United States and Germany. Seven additional papers were identified in this 

manner. Hence, the search yielded a total of 93 articles reporting on 179 independent studies for 

possible inclusion in the meta-analysis.  

2.2 Inclusion Criteria for Study Eligibility 

The following criteria were applied to determine the eligibility of each study for inclusion in the 

meta-analysis of implicit-explicit correlations: 

(1) Studies must include at least one IAT and one explicit measure. Based on this criterion, a 

total of 72 studies were excluded from further analyses. 

(2) Studies must report implicit-explicit correlations precisely, and not selectively. Studies 

were excluded if zero-order correlations were not reported at all (n = 16), or imprecisely, 

e.g. “all rs ranged from X to Y”, (n = 3), or selectively (n = 2). The last point is important 

as selective reporting of correlational information is usually systematic rather than random 
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(i.e., only significant correlations are reported), and thus may bias the results of the meta-

analysis. 

(3) Internet based studies were not included in the meta-analysis (n = 3). The main reason for 

this decision was that the available internet studies (which all drew on the subject pool of 

the Yale IAT website by Nosek et al., 2002) had sample sizes ranging from 8,000 upwards, 

thus dramatically exceeding that of all other studies included in the meta-analysis (mean N 

= 71). Because of the implied weighting of studies by sample size (see meta-analytical 

procedure), these studies would have gained more than 100 times the weight of most other 

studies, and thus would have almost exclusively dominated the results of the present 

analyses.  

(4) In order to avoid duplication, data were not included if they had been reported already in 

previously published articles included in the meta-analysis (n = 2). 

After application of these exclusion criteria, 81 independent studies stemming from 55 articles 

were retained (included articles are marked in the reference list). 2 

2.3 Coding of Study Characteristics 

Studies were coded either by the first or the third author with the help of a data coding form and a 

clearly arranged coding manual, which listed all relevant variables, a brief explanation, and the 

respective category assignments. Coding variables can be grouped according to the following 

categories: general information about the paper (e.g., authors, title, publication year, source), 

information for each independent study of the paper (e.g., topic, sample sex, sample ethnicity, 

sample age), information related to the IAT (e.g., randomization, kind of attribute and target 

stimuli, mean and standard deviation of the IAT effect, reliability), characteristics related to the 

explicit measure (e.g., type of measure, number of items, polarity, reliability), and correlational 

data (e.g., size of implicit-explicit correlation, sample size, p-value). If the information given did 

not allow a definite coding judgment, data were marked as missing. Data from the coding form 

were entered into the computer by the author who did not do the coding. While doing so, all 

correlational and sample size data were checked a second time by comparing them with the 

original source. In approximately 50% of cases, all other data on the coding form were 

additionally checked.  

In order to assess specific topic characteristics (see research question 1), we asked 22 students 

from a North American university and 22 students from a German university to participate in a 
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“study on the common sense psychology of different attitude topics and personality 

characteristics.” Participants completed a questionnaire containing a list of the specific topics from 

our database. Specifically, we asked participants to rate each topic with regard to “how much 

Americans [Germans] in general are concerned about whether their attitudes and personality 

characteristics are socially acceptable” (social sensitivity), “how much time Americans [Germans] 

spend thinking about what their attitudes and personality characteristics are” (cognitive 

elaboration), and “how strongly Americans [Germans] rely on their gut-reactions when asked to 

report on their attitudes or personality characteristics” (spontaneity). In order to avoid artificial 

correlations among the three characteristics, topic ratings pertaining to the three different questions 

were administered on separate sheets of the questionnaire. American students rated all topics 

employed in studies conducted in the United States; German students rated all topics employed in 

studies conducted in Germany. The mean topic characteristic ratings were then assigned to the 

respective topics in the data file. A small proportion of studies conducted outside of the United 

States or Germany were excluded from the respective analyses (6%). 

Regarding the coding of implicit-explicit correlations, the total sample correlation between an IAT 

measure and an explicit measure was preferred when both total sample and subgroup correlations 

(e.g., male vs. female participants) were provided. However, for studies in which only subgroup 

correlations were reported, these correlations were coded separately for the respective subgroups. 

Subgroups were later combined to provide an average correlation per study (see below). 

Furthermore, correlations between the IAT and behavioral outcome measures (e.g., behavior 

toward an out-group member) were not included in the present meta-analysis as we focused on the 

relationships toward self-report measures. Thirty-six single correlations were excluded due to this 

criterion. 

Special care was taken to ensure that the sign of each correlation was entered correctly, with a 

positive sign indicating that implicit and explicit measures are polarized in the same direction. In 

three cases where the appropriate sign of the correlation could not be determined from the text and 

table notes, the correlations were not entered into the data file. 

Prior to data-analyses each implicit-explicit correlation in the data file was coded by the first and 

third author for theoretical correspondence of the two measures. This final check was necessary as 

we were interested in the relationship of implicit and explicit measures of the same attitude or 

personality characteristic. Of the 409 single relationships, 5 were judged unanimously as not 

theoretically corresponding, and thus were dropped from the data file.3 Coders disagreed in only 
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one case. After discussion, this case was retained in the data set. Thus, the final dataset consisted 

of 404 single correlations between IAT and self-report measures that had been judged as 

theoretically corresponding.  

2.4 Meta-Analytical Procedure 

Effect Size. All effect sizes were retrieved in the form of Pearson product moment correlations. 

Following recommendations by Hunter and Schmidt (1990), correlations were not transformed 

into Fisher’s z-scores for the meta-analytical calculations. According to these authors, the use of 

Fisher’s z-transformation produces an upward bias in the estimation of mean correlations which is 

usually higher than the negligible downward bias produced by the use of untransformed 

correlations (for further details, see Hunter & Schmidt, 1990; Schmidt, Hunter, & Raju, 1988). 

Correction for Measurement Error. Because of random measurement error, observed correlations 

are usually attenuated (Hunter & Schmidt, 1990). We corrected for unreliability in the implicit and 

explicit measure by dividing each observed correlation by the product of the square root of 

reliabilities in the implicit and the explicit measures (see Hunter & Schmidt, 1990). For the total of 

147 IAT measures in the database, 47 reports of reliability could be obtained (32%). Separated by 

the kind of reliability index, the mean reported reliability of the IAT amounted to .80 (n = 39) for 

coefficients of equivalence (internal consistency and split-half), and .54 for test-retest reliability (n 

= 8). In order to allow for an individual correction of effect sizes, reliability was estimated for the 

remaining IAT measures. Test-retest reliabilities were not used for the imputation, because they 

are not comparable to coefficients of equivalence such as Cronbach’s Alpha and split-half 

reliability (Schmidt, Le, & Ilies, 2003). Because coefficients of equivalence were reliably related 

to the number of trials of the critical IAT condition (r = .51), we predicted the reliabilities of the 

remaining measures on the basis of the number of trials via linear regression. If the number of 

trials information was missing, we imputed the average reliability of .80 as the best estimate for 

the remaining data points. 

Corresponding to reliability corrections for the IAT, we corrected for measurement error in the 

explicit measures. Of the 269 self-report measures used in the studies, 45% were supplied with 

reliability information. From this information, we were able to employ the mean reliabilities for all 

of the repeatedly used explicit measures (e.g., Modern Racism Scale, semantic differential, etc.) 

for which reliability was given at least once in the data set (an additional 23%). Scale construction 

information taken from published articles yielded information for most of the remaining scales 
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employed (4%). Finally, the reliabilities for all other remaining measures (28%) were estimated by 

imputing the mean reliability for the type of explicit measure in question. 

Combination of Single Correlations within Studies. Most studies reported more than one implicit-

explicit correlation because several implicit or explicit measures were employed. On average, 

there were 1.8 implicit and 3.1 explicit measures per study. In order to assure independence of the 

correlations entered in the overall analysis (Hunter & Schmidt, 1990), the average uncorrected 

correlation ur  and the average corrected correlation cr  were computed for each study.4 This 

resulted in a total of 81 study correlations that were included in the overall meta-analysis. All 

meta-analytical computations were performed on the averaged study correlations rather than on the 

single correlations. 

For the moderator analyses, we averaged for each study all single correlations belonging to the 

same moderator category. For moderators that varied only across studies (e.g., implicit-explicit 

order), the study correlations assigned to the different moderator categories were identical to the 

study correlations used for the overall analysis. However, for all moderator variables that varied 

also within studies (e.g., type of explicit measure used), we averaged for each study the subsets of 

single correlations that belonged to the same moderator category. 

Outlier Check. Prior to the data-analyses, we checked the distribution of uncorrected study 

correlations for outliers, as outliers may seriously bias results (Hunter & Schmidt, 1990). This is 

particularly true for moderator analyses when outliers fall into relatively small categories. For the 

distribution of implicit-explicit correlations, two outlier correlations were indicated by a box-plot: 

one negative study correlation of -.25 (derived from Karpinski & Hilton, 2001, Experiment 1b) 

and one positive study correlation of .60 (derived from Teachman et al., 2001, Experiment 1). In 

order to assess the impact of these two outlier studies, all analyses were performed with and 

without them. Estimates from both analyses will be presented in the results section. 

Meta-Analytical Computations. Following Hunter and Schmidt (1990), one of the primary goals of 

the present meta-analysis was to estimate the average population correlation ρ (corrected for 

measurement error) and the variance of population correlations var(ρ). The best estimator of the 

average population correlation is the weighted average of corrected study correlations, cr : 

 

/c i ci ir w r wρ = = ⋅∑ ∑ ,        (1) 
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with the use of weights 2
iii ANw ⋅= as recommended by Hunter and Schmidt (1990; Hunter & 

Schmidt, 1994). For each study i this weighting scheme takes into account the sample size iN  on 

which a correlation is based (i.e., large studies receive a larger weight), as well as an index for the 

amount of correction for systematic artifacts, called the squared artifact multiplier 2
iA . Systematic 

artifacts are, for example, measurement error, artificial dichotomization, and imperfect construct 

validity (Hunter & Schmidt, 1990). In our case, the only source corrected for was measurement 

error.5 Thus, weighting by 2
iA  assigns low-reliability studies less weight than high-reliability 

studies. The most convenient way to compute 2
iA  was to take the squared ratio of the uncorrected 

to the corrected study correlation, 2 2( / )=i ui ciA r r  (Hunter & Schmidt, 1990). 

In order to arrive at the desired variance of population correlations var(ρ), we first computed the 

observed variance of corrected correlations var(rc), using weights wi: 

 
2

var( ) ( ) /c i ci c ir w r r w= ⋅ −∑ ∑ .       (2) 

 

However, var(rc) always overstates var(ρ) as it contains sampling error variance. Hence, to arrive 

at var(ρ), the sampling error variance var(e) was estimated from the observed correlations. Var(e) 

is the weighted average of the error variance vi of individual studies: 

 

var( ) /i i ie w v w= ⋅∑ ∑ .        (3) 

 

The error variance vi of study i amounts to: 

 
2 2 2(1 ) /( 1)= − − ⋅i u i iv r N A  (see Hunter & Schmidt, 1990),    (4) 

 

where ur = the weighted average uncorrected correlation. Note also that vi is affected by the 

squared artifact multiplier 2
iA , such that lower reliability leads to larger error variance. 

To estimate the desired variance of population correlations, we corrected for sampling error by 

subtracting the sampling error variance from the variance of corrected correlations: 
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)var()var()var( erc −=ρ .        (5) 

 

The standard deviation (SDρ) estimated from var(ρ) was used to construct the 90% confidence 

interval around ρ. The 75 percent rule (Hunter & Schmidt, 1990) was applied to judge whether the 

observed variance in the corrected correlations var(rc) can be explained by sampling error. If the 

percentage of the observed variance that can be accounted for by sampling error (V%) is equal or 

larger than 75 percent, it can be concluded that there is no substantial variation in population 

correlations (fixed effect). Thus, effect sizes can be diagnosed as homogeneous, i.e., they all stem 

from the same population parameter, and moderator analyses are unwarranted. However, if 

sampling error accounts for less than 75 percent of the variance, it can be assumed that population 

correlations vary considerably due to moderator variables that can be identified by subsequent 

moderator analyses. In this case, the population correlations are heterogeneous (random effects). 

In order to test the effects of moderators on the implicit-explicit relationship, separate meta-

analyses were performed for the different subsets corresponding to the levels of the hypothesized 

moderator. We combined the descriptive analysis with a statistical test of significance using 

weighted least squares ANOVAs for categorical and weighted least squares regression analyses for 

continuous moderators (Hedges, 1994). For the WLS-ANOVAs, subsets with fewer than five 

cases were not included in the analysis. The between-groups sum of squares from the WLS-

ANOVA on effect sizes follow a χ²-distribution with p–1 degrees of freedom given the null 

hypothesis of no variation across groups (Hedges, 1994). Thus, χ² instead of F-statistics are 

reported for the analysis of categorical moderators. Furthermore, the regression coefficients for the 

continuous moderators were tested for significance by correcting the standard error of the 

unstandardized regression weight by dividing by the square root of the residual mean square 

(Hedges, 1994). 
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3. Results 

3.1 Overall Analyses 

Before investigating the effects of potential moderators, we performed a global meta-analysis on 

the corrected study correlations with and without outliers (results for outlier exclusion in brackets). 

A total of 81 (79) independent correlations were included in the meta-analysis with a total sample 

size of 6124 (6031) participants. Uncorrected study correlations ranged between -.25 (-.11) and .60 

(.52). The mean uncorrected correlation was .189 (.186). Corrected for attenuation due to 

measurement error, the average population correlation was estimated to be .238 (.235). The 

estimated population standard deviation was .113 (.095). Thus, employing a confidence interval of 

90%, population correlations range between .052 (.079) and .424 (.391). Of the observed variance 

in corrected correlations, 61% (69%) can be attributed to sampling error, leaving about 39% (31%) 

of “real” variance that can possibly be accounted for by moderator variables to be identified. 

Following the 75% rule, the overall IAT-explicit relationship can be diagnosed as heterogeneous. 

Results under inclusion/exclusion of outliers converged to a large extent, especially for the 

estimation of the mean uncorrected and corrected correlations. Because of the removal of extreme 

values, correlations were were more homogeneous under outlier exclusion, as indicated by the 

smaller population standard deviation. 

3.2 Moderator Analyses 

Next we turn to the more fine-grained moderator analyses of implicit-explicit relations. As the 

decomposition of variance from the overall analysis suggests, there is considerable variability 

across population correlations. Thus, it can be assumed that moderators may account for the non-

trivial variation across studies. The descriptive key findings of the moderator analyses are depicted 

in Table 1 for the inclusion of outliers and Table 2 for the exclusion of outliers. Results for the 

statistical evaluation of moderator effects are reported in Table 3 (ANOVAs) and Table 4 

(regression analyses). 

Topic. Both raters categorized the whole dataset according to topic into the following general 

categories: group attitudes, stereotyping, self-esteem, self-concept, consumer attitudes, clinical 

applications, and other. Inter-rater agreement was considerably high (Kappa = .99). Effect sizes 

varied significantly as a function of the topic under investigation. As can be seen from Tables 1 

and 2, above-average correlations were obtained in consumer and self-concept applications of the 
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IAT. Applications that could not be assigned to a specific category (e.g., insect-flowers; new 

stimulus evaluation IAT) also showed above-average correlations. Average correlations were 

obtained for group attitudes. Stereotyping and self-esteem applications showed below-average 

correlations. Results for the clinical sector differed as a function of outlier treatment. Correlations 

were above average under inclusion of the Teachman et al. study (2001) and dropped below the 

mean under outlier exclusion. According to the 75 percent rule, variances in the subsets were 

homogeneous for consumer attitudes, stereotypes, and self-esteem, almost homogeneous for group 

attitudes, and heterogeneous for self-concept, clinical, and other applications. As can be seen in 

Table 3, topic was a reliable predictor of variance across studies in both analyses. 

Social Sensitivity, Cognitive Elaboration, and Spontaneity. Social sensitivity, cognitive 

elaboration, and spontaneity were coded such that higher numerical values indicate higher 

construct values. The correlations between these moderator variables and the corrected implicit-

explicit study correlations are shown in Table 5. On the level of zero-order correlations, social 

sensitivity and cognitive elaboration showed a negative relationship with the criterion, indicating 

that the relationship between implicit and explicit measures decreases as a function of increasing 

social sensitivity and cognitive elaboration. It is important to note for the following regression 

analyses that social sensitivity and cognitive elaboration were highly correlated. Both the concern 

with socially accepted responding and the amount of thought people invest in thinking about their 

attitude or personality seem to be quite contingent for the sample of topics under investigation. 

Spontaneity was slightly positively, but nonsignificantly correlated with the criterion and 

negatively correlated with social sensitivity and cognitive elaboration, indicating that people rely 

less on their gut-reactions the more social desirability matters and the more they invest in thoughts 

about a certain topic. 

All three predictors were entered simultaneously in a WLS multiple regression equation on the 

corrected effect sizes. Results for outlier inclusion and exclusion are very similar (see top part of 

Table 4). Cognitive elaboration remained the strongest predictor, exerting a reliable negative 

regression effect on the implicit-explicit relationship. The regression coefficient of social 

sensitivity was close to zero, indicating a clear suppression effect due to the high amount of 

variation shared with cognitive elaboration. Spontaneity was a nonsignificant predictor, even 

though regression coefficients were in the expected positive direction. 

Order of Explicit and Implicit Measurement. Does the order in which explicit measures and the 

IAT are administered affect the correlation between the two? Our results suggest that this is 
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actually the case. As indicated in Tables 1 and 2, the mean corrected correlation was higher when 

explicit measures were administered first than when the IAT was administered first. 

Counterbalancing order and administration on independent occasions led to lower implicit-explicit 

relations. Variances were homogeneous unless order of measurement was counterbalanced. The 

effect of order was marginally significant when outliers were included and markedly significant 

when outliers where excluded (see Table 3). 

Order of Compatible and Incompatible Blocks. The majority of studies reported a balanced order 

of compatible and incompatible blocks in the IAT. Contrary to the hypothesis that 

counterbalancing might attenuate implicit-explicit correlations (e.g., Banse et al., 2001; 

Gawronski, 2002), higher correlations were estimated for studies in which the order of 

administration was counterbalanced across participants as compared to fixed order studies (see 

Tables 1 and 2). This compatibility order effect was statistically reliable, regardless of outlier 

inclusion or exclusion (see Table 3). In order to examine whether this effect could be driven by 

increased variance in IAT scores as a function of counterbalancing (see Greenwald et al., 1998), 

we compared the mean standard deviations for both order conditions. The mean standard deviation 

for balanced order IATs ( 93.159=DS ) was slightly higher than for fixed order IATs 

( 95.140=DS ), but this difference was not significant t(38) = 1.46, p = .15. Hence, differences in 

standard deviations cannot account for the obtained order effects of compatibility. 

Characteristics of Self-Report Measures. In order to analyse whether type of self-report measure 

exerts a moderator effect, we conducted separate meta-analyses for standardized questionnaires, 

semantic differentials, feeling thermometers, single-item measures, and adjective ratings (see 

Tables 1 and 2). The descriptive results suggest that corrected correlations are higher-than-average 

for adjective ratings, feeling thermometer measures, and semantic differentials. Correlations were 

lower for standardized questionnaires as well as single-item measures. Variances were 

homogeneous except for correlations stemming from standardized questionnaires and single item 

measures. In the WLS-ANOVA, the type of self-report measure factor reached significance only 

when outliers were excluded (see Table 3). Furthermore, the assumption that affectivity of the 

explicit measure plays a moderating role was supported. Affective measures showed significantly 

(see Table 3) higher relations to the IAT than cognitive measures (see Tables 1 and 2). 

Furthermore, bipolar measures showed slightly larger effect sizes than unipolar measures (see 
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Tables 1 and 2). However, this difference was not statistically significant (see Table 3). 

Correlations were homogeneous for unipolar measures and heterogeneous for bipolar measures.  

Stimulus-Related Aspects. As can be seen from Table 3, no significant effects were obtained for 

characteristics pertaining to the manner of stimulus presentation, and the type of target and 

attribute stimuli used. Furthermore, we were interested in the effects of number of target and 

attribute stimuli as continuous predictors. Number of attribute and target stimuli were naturally 

highly correlated (r = .92) as most IAT researchers match the number of attribute and target 

exemplars. Both showed no significant effect when entered independently into a regression 

equation on effect sizes (see Table 4). Hence, it seems that variability related to stimulus material 

and other IAT procedural factors cannot account for significant proportions of variance in 

observed implicit-explicit correlations. 

Standard Deviation of IAT Effect. Finally, we regressed implicit-explicit correlations on the 

untransformed standard deviation of the IAT effect in order to test whether variability across the 

range of IAT effects exert a moderator effect. As can be seen from Table 4, we obtained a 

significant positive regression weight independent of outlier treatment, indicating that implicit-

explicit correlations increase as a function of increasing standard deviations of the IAT effect.6 

3.3 Publication Bias 

A possible danger to the validity of any meta-analysis is the presence of publication bias against 

non-significant findings (Rosenthal, 1979), which usually leads to an overestimation of effect 

sizes. To judge the presence of bias, we used a “funnel graph”, i.e., a plot of effect size versus 

sample size (Light and Pillemer, 1984). In the case of no bias, the plot should have the shape of an 

inverted funnel, indicating that effect sizes become less dispersed with increasing sample size, 

since larger sample studies typically show less variability among effect sizes than small sample 

studies. A publication bias should manifest itself in a marked skew of the funnel and a cutoff of 

small effects for studies with small samples (lower left-hand corner), as only large effects would 

be reported by small sample studies. Figure 1 depicts the funnel plot for the uncorrected single 

correlations. From this plot, there does not seem to be an exclusion of null results, as indicated by 

the symmetric distribution of effect sizes, especially those stemming from small sample sizes.  

Second, the majority (65%) of the reported implicit-explicit correlations in our database was not 

significant at the 5%-level. This percentage is certainly incompatible with the idea of a publication 

bias. A third reason why we don’t believe in the existence of a publication bias in this area is that a 
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dissociation of implicit and explicit measures is backed up by a variety of theoretical models 

stressing the independence and distinctiveness of implicit and explicit cognitions as referring to 

different systems or processes (e.g., Greenwald & Banaji 1995; Wilson et al., 2000). Thus, from 

the very start of implicit social cognition research, reporting non-significant relationships between 

implicit and explicit measures has never been at odds with the most prominent theorizing of the 

field, and thus should not have undermined publication.  

4. Discussion 
The main goal of the present meta-analysis was to estimate the overall relationship between the 

IAT and explicit self-report measures. Based on our sample of 81 independent studies, the mean 

corrected correlation was low but positive, which is in line with other less extensive reports of 

aggregated implicit-explicit correlations across studies (Gawronski, 2002; Nosek, Banaji, & 

Greenwald, 2002). Meanwhile it can be concluded with great confidence that the IAT and explicit 

self-report measures are correlated on average at approximately .24. Furthermore, the variance in 

observed correlations was large and could not be attributed to sampling error alone, leaving 

roughly one third of the observed variance to be explained by potential moderator variables. 

Our second goal was thus to investigate potential moderators of the correlation between the IAT 

and explicit self-report measures. The analyses revealed evidence for a number of important 

moderating factors. 

(1) Does the relationship between the IAT and explicit measures vary systematically as a 

function of the topic under investigation? Whereas correlations for group attitudes were in 

the range of the obtained average effect sizes, we found above-average correlations for 

consumer attitudes, self-concept, and other applications such as the flower-insect IAT. 

The domains of stereotyping and self-esteem, in contrast, showed below-average 

correlations. Taken at face value, these results are consistent with the assumption that 

self-reports on relatively mundane topics suffer less from problems of social desirability 

than socially sensitive ones. Our more fine-grained analysis of topic characteristics 

further supports this assumption, showing that, on the level of zero-order correlations, 

higher degrees of social sensitivity are associated with smaller implicit-explicit 

correlations. Additionally, cognitive elaboration was negatively correlated with implicit-

explicit consistency. However, the high correlation between social sensitivity and 

cognitive elaboration ratings suggests that the two constructs are strongly intertwined 
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(i.e., people spend more time thinking about socially sensitive topics), making it difficult 

to disentangle their independent contributions. According to our simultaneous analysis, 

social sensitivity seems to represent a sub-factor of cognitive elaboration such that 

cognitive elaboration fully explains correlational differences related to social sensitivity. 

This negative effect of cognitive elaboration is consistent with research by Wilson and 

colleagues, indicating that introspection can alter self-reported attitudes at the expense of 

attitude-behavior consistency (for a review, see Wilson, Dunn, Kraft, & Lisle, 1989). 

Applied to the present question, one could argue that introspection increases the 

likelihood that self-reports are based on cognitive rather than affective aspects, hence 

reducing correlations with the IAT as a measure of spontaneous affective reactions (see 

also Millar & Tesser, 1986; Wilson & Dunn, 1986). In a similar vein, Florack, Scarabis, 

and Bless (2001a) found that people high in need for cognition (Cacioppo & Petty, 1982) 

base their explicit judgments about a group member less on group-related associations 

than people low in need for cognition. Notwithstanding these findings, however, the issue 

of introspection seems to be complex as a positive effect on implicit-explicit consistency 

could also be assumed on theoretical grounds. Although our results suggest the opposite, 

cognitive elaboration may increase the explicit awareness of one’s automatic associations, 

thereby strengthening implicit-explicit consistency (Nosek & Banaji, 2002). We believe 

that a deeper understanding of the nature of implicit attitudes could be gained from 

further experimental investigations into the role of introspection and the conditions under 

which it exerts a certain effect.  

(2) Does the order in which the IAT and explicit measures are administered affect implicit-

explicit correlations? In line with findings by Bosson et al. (2000), the present meta-

analysis found evidence for an order effect on correlations between the IAT and 

corresponding explicit measures. Specifically, correlations were higher when explicit 

measures were administered first than when the IAT was administered first. This finding 

is consistent with the assumption that administering the explicit measure first renders 

existing associations more accessible (Fazio, 1995), thereby improving their detection 

with the IAT.  

(3) Does the order in which compatible versus incompatible blocks of the IAT are 

administered influence implicit-explicit correlations? Contrary to the assumption that 

counterbalancing attenuates the correlations between the IAT and explicit self-report 
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measures (e.g., Banse et al., 2001; Gawronski, 2002), correlations tended to be higher 

when the order of administration was counterbalanced across participants than when the 

order was fixed. Even though we cannot offer a straightforward explanation for this 

unexpected finding, a detailed analysis of the standard deviations suggests that this effect 

cannot be explained by differences in IAT score variance across the different order of 

conditions (see Greenwald et al., 1998). Future research may shed more light on the effect 

of compatibility order on the implicit-explicit correlation. 

(4) Do some self-report measures show higher correlations with the IAT than others? 

Reliable effects were obtained for the general type of explicit measure (under outlier 

exclusion). Trait ratings, feeling thermometers, and semantic differentials exhibited 

higher correlations than standardized questionnaires and single-item measures. 

Furthermore, we found a reliable effect for affectivity such that affective measures 

correlated higher with the IAT than cognitive measures. This finding is consistent with 

the assumption that the IAT represents a measure of automatic affective responses, and 

thus should correlate higher with affective as compared to cognitive self-report measures.  

(5) Do stimulus-related aspects of the IAT affect implicit-explicit correlations? In line with 

previous research (e.g., Greenwald et al., 1998; Nosek et al., 2003), there were no reliable 

effects for the manner of stimulus presentation, the type of target and attribute stimuli, 

and the number of target and attribute stimuli in the IAT. These results further 

corroborate the assumption that the IAT is robust against several stimulus-related and 

procedural variations, and thus represents a flexible tool that can be applied across a wide 

range of domains. 

(6) Does range-restriction lead to smaller implicit-explicit correlations? As would be 

expected from a statistical point of view, larger standard deviations of the IAT effect were 

associated with larger effect sizes. Based on this finding it can be concluded that, all else 

being equal, for sub-samples with a restricted range in implicit dispositions and for topics 

in which variability in implicit dispositions is naturally low, implicit-explicit convergence 

should be lower, as compared to cases where the full range of the construct under 

investigation is utilized. In a similar vein it can be expected that the choice of extreme 

groups samples increases implicit-explicit correlations. 
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4.1 Range and Limits of the Present Findings 

A major strength of the chosen meta-analytic approach is that it provides a more general picture of 

the relationship between the IAT and explicit measures based on a larger set of studies. Most 

importantly, the present meta-analytic findings are independent of specific characteristics of a 

single study. This offers a better foundation for generalizations across a wide range of 

applications. However, the present approach also includes some methodological weaknesses that 

require additional research on implicit-explicit correlations.  

First, the precision of our correction of unreliability for each single correlation might have suffered 

from the fact that many reliabilities of IAT scores as well as explicit measures were missing. 

Although considerable efforts were made to impute missing reliabilities from databases and 

information provided in the relevant literature, the present approach cannot compensate for 

uncertainties introduced by the insufficient reporting of reliabilities in original articles. Thus, it is 

possible (a) that the actual size of reliabilities is overestimated due to a possible researchers’ 

concern with reporting low reliabilities, and (b) that the variability in reliabilities across studies is 

underestimated by our imputations. The former bias could lead to an underestimation of the 

corrected average correlation, i.e., the actual corrected implicit-explicit relationship could in fact 

be higher than our results suggest. The latter bias could lead to an overestimation of the variance in 

population correlations var(ρ), i.e., the amount of variance due to moderators may appear larger 

than it actually is. However, we believe that the impact of this bias is rather low in magnitude as in 

most meta-analyses variations in reliability have only a small impact on the observed variance of 

correlations as compared to the much larger impact of sampling error (Kolowski & Sagie, 1994).  

Second, the present moderator analyses have to be regarded as quasi-experimental investigations. 

Specifically, we were not able to assess or control confounds that threaten the internal validity of 

our findings. Hence, if a given moderator is found to affect the correlation between the IAT and 

explicit measures, it is still possible that this effect is due to other variables varying from study to 

study. Thus, the present results should be regarded as having a strong heuristic value for 

pinpointing possible moderator variables and as a useful standard of comparison to complement 

existing and future experimental data. 

Third, although a simultaneous inclusion of all moderator variables in one and the same analysis 

would have been desirable in order to assess potential redundancies among them, a simultaneous 

test was not feasible for two reasons. For one, due to the combination of single correlations within 
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studies, different correlation coefficients had to be aggregated. Hence, a simultaneous analysis of 

several moderators was not possible on the level of the aggregated correlations. Such an analysis 

would have been possible only on the level of single correlations. As the number of single 

correlations (n = 404) strongly exceeded the number of studies (n = 81), however, this procedure 

would have clearly violated the assumption of independence and would have distorted estimations. 

Second, coding information was not completely available for most of the moderator variables. The 

high amount of missing data would have strongly reduced the statistical power of the respective 

tests in a combined analysis of moderator variables. Future experimental research, perhaps based 

on large samples of internet data (Nosek et al., 2002), may offer a better picture of the moderators’ 

independent contributions. 

4.2 Conclusion 

The main goal of the present meta-analysis was (a) to estimate the overall relationship of the IAT 

with explicit self-report measures and (b) to investigate potential factors moderating this 

relationship. In accordance with previous estimations, the IAT shows a low but significantly 

positive relationship with explicit counterparts. Thus, speaking of a full dissociation between the 

IAT and explicit self-report measures is clearly unwarranted. At the same time, however, implicit 

and explicit indicators measure clearly separable constructs. Drawing on these findings, implicit 

and explicit measurement techniques should be viewed as complementing each other, both 

suffering from specific threats to validity and both having strengths and weaknesses as predictors 

of behavior (e.g., Asendorpf et al., 2002; Egloff & Schmukle, 2002; McConnell & Leibold, 2001).  

Despite the mutual usefulness of implicit and explicit measures, understanding more deeply the 

interplay between the processes that lie at the heart of these measures is of top priority. Just like 

during the big consistency crisis in social and personality psychology the focus of research shifted 

away from the absolute height of attitude-behavior consistency to the identification of moderator 

variables that influence consistency (Kenrick & Funder, 1988; Schmitt, 1990), the focus of 

research in implicit social cognition begins to shift more and more to the key variables that 

moderate the consistency between implicit and explicit measures. In this meta-analysis we were 

able to pinpoint just a few possible moderators. With these findings, we hope to further stimulate 

research on the conditions of implicit-explicit convergence and to make a next step to illuminate 

the obscurity of implicit-explicit consistency for the wide range of psychological disciplines 

applying the IAT. 
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Footnotes
                                                   

1 A second question that might be raised about a fixed order presentation of compatible and 

incompatible blocks is whether one fixed order produces higher correlations with explicit 

measures than another. As Greenwald et al. (1998) already noted, the mean and the standard 

deviation of the IAT effect are somewhat higher when the compatible block is administered first 

than when the incompatible block is administered first. Hence, it is possible that, because of the 

increased variance, correlations to explicit measures are higher when the compatible block is 

administered first than when the incompatible is administered first. However, determining whether 

the compatible versus incompatible block was presented first requires an a priori definition of what 

has to be considered the compatible and incompatible assignment. Because such a judgment was 

difficult to make in many cases (e.g., preference for fruits vs. sodas), we had to restrict our 

analyses to a more general contrast of balanced versus fixed compatibility order. 
2 A list of the excluded studies can be provided upon request. 
3 As a precaution, we checked whether including non-corresponding correlations altered 

the results of the meta-analysis. This was not the case. Mean and variance estimates for the overall 

analysis differed only by a trivial magnitude on the fourth decimal place. 
4 Averaging was done by using full artifact weights 2AN ⋅  for each single correlation 

entered into the study average correlation. Thus, single correlations stemming from measures with 

low N and low reliability within a given study received less weight. Weighting by N was necessary 

as within some studies N varied with the explicit indicator used. 
5 Other artifact sources were either not an issue (e.g., dichotomization was not an issue as 

all implicit-explicit relationships were expressed in the form of product-moment correlations) or 

not possible to correct for (e.g., imperfect construct validity of the IAT as a means to assess 

implicit dispositions can not be properly judged up to now). 
6 An analogous analysis on the part of the explicit measures was not feasible because the 

standard deviations of the various explicit measures were not comparable in magnitude. 
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Tables and Figures 
 

Table 1 

Meta-Analytic Results Regarding the Relation Between IAT and Explicit Self-Report Measures 

Under Inclusion of Outliers 

Moderator K S N ur  ρ ρσ̂  CI− CI+ V% Interpretation 

Topic           

Group Attitudes 36 172 2491 .193 .240 .088 .096 .384 73.2 heterog. 

Self-Concept 14 37 1206 .217 .269 .137 .044 .495 47.2 heterog. 

Consumer Attitudes 11 57 889 .229 .299 .025 .258 .340 96.9 homog. 

Stereotypes 12 50 780 .155 .200 .000   100.0 homog. 

Clinical 6 39 496 .208 .261 .199 -.066 .588 30.6 heterog. 

Self-Esteem 7 38 649 .095 .118 .042 .049 .187 90.9 homog. 

Other 6 11 435 .269 .348 .251 -.064 .760 24.0 heterog. 

Order I-E            

Implicit First 40 192 2776 .172 .217 .085 .078 .357 76.6 homog. 

Explicit First 25 138 2137 .244 .306 .000   100.0 homog. 

Counterbalanced 9 59 643 .154 .198 .203 -.135 .530 27.8 heterog. 

Independent 2 4 222 .156 .194 .000   100.0 homog. 

Compatibility Order            

Balanced Order 54 312 4421 .202 .257 .082 .122 .392 73.5 heterog. 

Fixed Order 20 77 1304 .108 .132 .114 -.055 .320 64.2 heterog. 

Type of Explicit Measure            

Questionnaire 51 214 3691 .163 .201 .131 -.013 .415 54.3 heterog. 

Semantic Differential 29 57 2184 .194 .251 .066 .143 .360 83.3 homog. 

Feeling Thermometer 26 45 1749 .209 .263 .074 .142 .383 81.7 homog. 

Single-Item 15 47 926 .147 .182 .147 -.058 .423 53.5 heterog. 

Adjective Rating 8 14 584 .258 .314 .032 .262 .366 95.0 homog. 

Affectivity            

Affective 41 115 3153 .212 .268 .128 .058 .479 56.3 heterog. 

Cognitive 61 268 4501 .169 .211 .115 .022 .400 60.5 heterog. 

Polarity            

Unipolar 46 215 3290 .168 .205 .071 .089 .321 80.4 homog. 

Bipolar 57 167 4232 .191 .242 .148 -.001 .485 48.8 heterog. 
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Stimulus Presentation            

Full Randomization 22 115 1238 .202 .247 .000   100.0 homog. 

Fixed Randomization 2 4 231 .180 .230 .000   100.0 homog. 

Alternating Random 13 56 1334 .189 .248 .117 .056 .440 54.5 heterog. 

Alternating Fixed 3 7 305 .243 .282 .099 .119 .445 59.0 heterog. 

Type of Target Stimuli            

Names 27 122 1625 .183 .235 .000   100.0 homog. 

Words 18 85 1182 .173 .217 .070 .102 .332 83.4 homog. 

Pictures 18 103 1464 .194 .245 .182 -.053 .543 33.3 heterog. 

Me/Other 18 78 1511 .158 .195 .126 -.011 .401 53.2 heterog. 

Idiographic Words 2 6 203 .209 .256 .000   100.0 homog. 

Type of Attribute Stimuli            

Pos./Neg. Nouns 40 210 2778 .203 .254 .119 .060 .449 61.2 heterog. 

Pos./Neg. Adjectives 22 108 1749 .225 .286 .070 .171 .401 80.2 homog. 

Thematic Words 17 68 1253 .233 .293 .135 .071 .516 52.2 heterog. 

 

Note. K = number of independent study correlations, S = number of single correlations on which 

study correlations are based, N = total sample size, ur = weighted uncorrected mean correlation, ρ 

= mean population correlation, estimated from cr  (weighted corrected mean correlation), ρσ̂ = 

estimated standard deviation of population correlations, CI– = 90% confidence interval lower 

bound, CI+ = 90% confidence interval upper bound, V% = percentage variance accounted for by 

sampling error. 
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Table 2 

Meta-Analytic Results Regarding the Relation Between IAT and Explicit Self-Report Measures 

Under Exclusion of Outliers 

Moderator K S N ur  ρ ρσ̂  CI− CI+ V% Interpretation 

Topic           

Group Attitudes 36 172 2491 .193 .240 .088 .096 .384 73.2 heterog. 

Self-Concept 14 37 1206 .217 .269 .137 .044 .495 47.2 heterog. 

Consumer Attitudes 11 57 889 .229 .299 .025 .258 .340 96.9 homog. 

Stereotypes 12 50 780 .155 .200 .000   100.0 homog. 

Clinical* 5 35 431 .151 .188 .077 .062 .314 74.8 heterog. 

Self-Esteem 7 38 649 .095 .118 .042 .049 .187 90.9 homog. 

Other* 5 9 407 .308 .397 .194 .078 .715 31.0 heterog. 

Order I-E            

Implicit First* 39 190 2722 .177 .223 .069 .109 .337 82.8 homog. 

Explicit First 25 138 2137 .244 .306 .000   100.0 homog. 

Counterbalanced* 8 55 578 .119 .153 .136 -.070 .376 45.6 heterog. 

Independent 2 4 222 .156 .194 .000   100.0 homog. 

Compatibility Order            

Balanced Order* 53 308 4356 .196 .249 .056 .157 .341 85.7 homog. 

Fixed Order 19 75 1276 .116 .142 .101 -.024 .308 68.8 heterog. 

Type of Explicit Measure            

Questionnaire* 50 210 3626 .156 .191 .110 .010 .372 62.5 heterog. 

Semantic Differential 29 57 2184 .194 .251 .066 .143 .360 83.3 homog. 

Feeling Thermometer* 25 43 1721 .217 .273 .022 .237 .310 97.9 homog. 

Single-Item 15 47 926 .147 .182 .147 -.058 .423 53.5 heterog. 

Adjective Rating 8 14 584 .258 .314 .032 .262 .366 95.0 homog. 

Affectivity            

Affective* 40 113 3125 .217 .274 .117 .082 .467 60.2 heterog. 

Cognitive* 60 264 4436 .163 .203 .096 .045 .362 68.7 heterog. 

Polarity            

Unipolar 46 215 3290 .168 .205 .071 .089 .321 80.4 homog. 

Bipolar* 55 161 4139 .188 .238 .129 .026 .449 55.6 heterog. 
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Stimulus Presentation            

Full Randomization* 21 113 1210 .212 .260 .000   100.0 homog. 

Fixed Randomization 2 4 231 .180 .230 .000   100.0 homog. 

Alternating Random 13 56 1334 .189 .248 .117 .056 .440 54.5 heterog. 

Alternating Fixed 3 7 305 .243 .282 .099 .119 .445 59.0 heterog. 

Type of Target Stimuli            

Names 27 122 1625 .183 .235 .000   100.0 homog. 

Words* 17 83 1154 .184 .231 .000   100.0 homog. 

Pictures* 17 99 1399 .177 .224 .154 -.028 .476 41.1 heterog. 

Me/Other 18 78 1511 .158 .195 .126 -.011 .401 53.2 heterog. 

Idiographic Words 2 6 203 .209 .256 .000   100.0 homog. 

Type of Attribute Stimuli            

Pos./Neg. Nouns* 39 208 2750 .208 .260 .107 .085 .435 65.6 heterog. 

Pos./Neg. Adjectives* 21 107 1684 .210 .268 .000   100.0 homog. 

Thematic Words* 16 65 1188 .212 .267 .082 .132 .401 75.1 homog. 

 

Note. Analyses for moderator categories marked with an asterisk are affected by outlier exclusion. 

The remaining results correspond to those depicted in Table 1. See note from Table 1 for an 

explanation of statistical symbols. 
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Table 3 

WLS ANOVA Statistics for Categorical Moderators of Effect Sizes 
 Outlier Inclusion Outlier Exclusion 

Moderator Qbetw df p 
2R  Qbetw df p 

2R  

Topic 13.45 6 .036 .079 15.85 6 .015 .115 

Order I-E 5.91 2 .052 .064 9.68 2 .008 .103 

Compatibility Order 9.91 1 .002 .091 7.29 1 .007 .078 

Type of Explicit Measure 7.44 4 .114 .039 9.81 4 .044 .055 

Affectivity 3.95 1 .047 .024 5.46 1 .019 .036 

Polarity 1.62 1 .203 .010 1.25 1 .263 .008 

Stimulus Presentation 0.00 1 .980 .000 0.05 1 .819 .002 

Type of Target Stimuli 1.42 3 .701 .011 0.94 3 .817 .009 

Type of Attribute Stimuli 1.10 2 .578 .014 0.04 2 .980 .014 

 

Note. Qbetw = weighted between groups sum of squares, 2R  = squared multiple correlation. Qbetw is 

χ²-distributed with p − 1 degrees of freedom (Hedges, 1994). Effect sizes were weighted by 

weights 2AN ⋅ . Moderator categories with less than five study correlations were excluded from 

statistical analysis. 
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Table 4 

WLS Regression Statistics for Continuous Moderators of Effect Sizes 
 Outlier Inclusion Outlier Exclusion 

Moderators K β p 2R  K β p 2R  

Social Sensitivity 89a .029 .419 .051 87a .023 .437 .046 

Cognitive Elaboration  -.234- .047   -.223- .060  

Spontaneity  .045 .298   .039 .331  

Number of Target Stimuli 71 .039 .340 .001 69 .070 .246 .005 

Number of Attribute Stimuli 69 .120 .103 .014 67 .159 .061 .025 

SD of IAT effect 43 .290 .016 .085 42 .252 .038 .064 

 

Note. K = number of independent study correlations, β = standardized regression coefficient, 2R  = 

squared multiple correlation. 
a K exceeds number of total studies (n = 81 or 79 respectively), because in some studies multiple 

topics were assessed. 
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Table 5 

Correlation Matrix for the Multiple Regression of Continuous Moderators pertaining to Topic 

Characteristics on the Implicit-Explicit Relationship 
 1 2 3 4 

1. Social Sensitivity *** .853*** -.346*** -.169***

2. Cognitive Elaboration .837*** *** -.347*** -.222***

3. Spontaneity -.294*** -.289*** *** .094***

4. Implicit-Explicit Relationship a -.159*** -.212*** .077*** ***

 

Note. Correlations above the diagonal are those under outlier inclusion, below the diagonal under 

outlier exclusion.  
a Correlations between moderators and the implicit-explicit relationship are weighted by artifact 

weights 2AN ⋅  and are equivalent to single-predictor WLS-regression coefficients. 

* p < .05.** p < .01.*** p < .001. 
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Figure 1. Funnel-graph of reported uncorrected effect size and sample size. 
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