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Abstract 

Reverse correlation is an influential method for assessing mental representations. One benefit of 

reverse correlation is that the method may capture psychological content that individuals are 

unwilling to self-report due to social desirability concerns, particularly in domains like person 

perception or intergroup processes. To investigate the degree to which reverse correlation and 

self-report findings are aligned, 32 prior reverse correlation studies (totaling 148 analyses) were 

converted into comparable measures of self-report (total N = 3441). Despite only 13% of original 

studies containing a parallel self-report measure, 55% of research conclusions could be 

replicated using self-report, though effect sizes from the two methods were unrelated (r = -.06). 

The two methods were more likely to reach the same conclusion for findings that were rated as 

more intuitive. Future uses of reverse correlation will benefit from greater consideration to when 

the method is most necessary and informative.       

Keywords: Self-report, Reverse correlation, Intergroup processes, Measurement, Stereotypes 
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The Mind’s “Aye”? Investigating Overlap in Findings Produced by Reverse Correlation 

Versus Self-Report 

 Mental representations of social groups– internal images that come to mind when 

thinking of such groups (Brinkman et al., 2019)– are a psychological fact but a methodological 

challenge. While mental representations can be influential in guiding our beliefs and behaviors 

towards others, their content could be difficult or impossible to articulate or measure with any 

precision. Accurately measuring individuals’ mental representations may be an invaluable 

method that could shed light on psychological constructs that are distinct from those assessed by 

either self-report or indirect measures of implicit associations (e.g., Bar-Anan & Vianello, 2018). 

This is precisely the goal of reverse correlation (Mangini & Biederman, 2004), an increasingly 

popular method in psychological research.  

 Reverse correlation can take several forms (e.g., Ahumada & Lovell, 1971; Ahumada, 

1996). Broadly, the aim of the method is to find associations between features of a stimulus 

(such as the pixels that comprise a face on a screen) and participant responses. The method looks 

to highlight the visual inputs that are most relevant for determining certain information (e.g., 

what areas of a face are most important for perceiving different emotions). When applied to face 

perception, the method asks participants to make a perceptual judgment on a target face or faces. 

These faces have either been degraded in some way – such as by only showing certain regions 

(e.g., Schyns & Gosselin, 2001) or adding grayscale noise to certain pixels (Mangini & 

Biederman, 2004) – or are generated from computer graphics models that allow for fine-tuned 

control over what facial features are being combined in any target (e.g., Zhan et al., 2019). 

Through a variety of analytical techniques, researchers can then objectively determine what 

stimulus features drive different perceptions by applying a formal analysis to the images that 
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have been viewed by participants (see Jack & Schyns, 2017 for review). For instance, van 

Rijsbergen, 2014 et al. (2014) had younger and older participants estimate the age of different 

visually degraded faces. The researchers then analyzed how strongly individual pixels on the 

face related to age judgments, finding that the area around the nose was the strongest determinant 

of age perceptions. Using similar analysis approaches, reverse correlation procedures have been 

used to identify the areas of a face that most differentiate judgments of gender (e.g., Nestor & 

Tarr, 2008), or reveal cultural differences in the degree to which various emotions have distinct 

facial representations (e.g., Jack et al., 2012).        

 However, the reverse correlation method has been applied more narrowly in many social 

psychology studies, particularly those investigating intergroup perception. In these cases, reverse 

correlation analyses focus more on participants’ behavioral responses than on objective features 

of the face (e.g., pixel intensity). The procedure typically involves two phases (Brinkman, 

Todorov & Dotsch, 2017). In Phase I, participants complete a classification task (usually of at 

least 100 trials), where they choose from two images in selecting the better depiction of a certain 

feature or group (e.g., choosing the face of someone thought to be high or low in socioeconomic 

status). The images on screen are two versions of the same base image, one presented with a 

layer of random noise and the other presented with the inverse of that same noise. These many 

selections are then averaged into classification images (CIs), either at the group level (e.g., across 

the entire sample, making one average face for people perceived as having low socioeconomic 

status and one average face for people perceived as having high socioeconomic status) or the 

individual level (making average faces of high and low socioeconomic status for each 

participant). In Phase II, novel participants are then asked to rate these images on dimensions of 

interest (e.g., likability, threat) that have been selected by the researcher. Differences that emerge 
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in ratings may indicate variation in how such groups are represented mentally, which may impact 

how group members are perceived and treated.   

In recent years, reverse correlation has been used extensively in the person perception 

and intergroup literatures. One common justification for its use is that it captures associations 

that individuals may be unable or unwilling to report, particularly for reasons related to social 

desirability (Brown-Iannuzzi et al., 2021; Hinzman & Maddox, 2017; Karremans et al., 2011; 

Petsko et al., 2020). For example, participants may believe that welfare recipients are less 

competent than non-recipients, but would hesitate to admit such a clearly prejudiced belief on a 

self-report measure. However, in the context of a reverse correlation task, participants may lack 

the ability to regulate their performance on the task in the same manner as they can on a self-

report scale, or may not understand how their responses are being used, and as a result aggregate 

performance may reveal a mental representation of welfare recipients that is indeed viewed as 

significantly more incompetent (Brown-Iannuzzi et al., 2017).  

Of course, there are advantages to using the reverse correlation method outside of 

downplaying concerns about social desirability. For one, the method is clearly preferable for 

research questions that are intrinsically focused on mental representations, meaning by definition 

other methods like self-report or various reaction-time based tasks are inappropriate. In addition, 

reverse correlation provides a “bottom-up” approach that can be highly useful; that is, 

researchers who are unsure of what dimensions or characteristics distinguish the mental 

representations of various groups can use the reverse correlation procedure to first generate 

images of each social group and then have Phase II participants rate such images using many 

possible traits. In this way, the reverse correlation procedure could reveal intergroup phenomena 

that are less influenced by a researcher’s own beliefs or assumptions.  
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These benefits aside, the reverse correlation method is still often used in an effort to 

avoid the potential influence of self-presentation when studying socially sensitive topics, which 

is a common concern in domains like intergroup relations or prejudice and stereotyping 

(Holtgraves, 2004). In these cases, researchers may not be interested in mental representations 

themselves, but rather use mental representations as an outcome and reverse correlation as a 

method for studying the larger topic of intergroup attitudes and beliefs. Specifically, reverse 

correlation may allow researchers to study these processes without having to worry about self-

presentation concerns tainting participant responses, as may be the case with self-report.     

However, recent work suggests that concerns about social desirability or self-presentation 

on self-report measures may be overstated (e.g., Axt, 2018). For instance, some people blatantly 

dehumanize others (Kteily et al., 2015) or hold a motivation to express prejudice (Forscher et al., 

2015). As a result, it is possible that many of the conclusions gleamed from the relatively 

resource and computationally intensive reverse correlation method could also be produced with 

the simpler, faster and cheaper method of self-report. In this case, researchers could save time 

and resources by using self-report if the method was acceptable for their larger research 

questions. However, no prior study has investigated the correspondence between the two 

methods across more than a single domain or topic at a time.  

 We explored this issue directly by reviewing prior uses of the reverse correlation task in 

the person perception or intergroup relations literature, and converted each research finding into 

a measure of self-report. We first compared whether research conclusions generated from the 

reverse correlation method could be recreated using self-report, while also analyzing the 

relationship between the effect sizes generated from the two methods. Follow-up analyses sought 

to identify research contexts where reverse correlation findings were particularly likely to 
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diverge from self-report (e.g., for targets that are comparatively hard or easy to mentally 

imagine, or for topics that are likely to be socially sensitive).  

We correlated effect sizes from the original reverse correlation studies with our self-

report replications to investigate any potential relationship between effects produced by the two 

methods. However, this analysis may be difficult to interpret for several reasons. For one, most 

prior research in reverse correlation has used group-level (rather than individual-level) 

classification images in Phase II. This approach fails to adequately convey the variance in 

responses among Phase I participants, which can inflate Type I errors and exaggerate reverse 

correlation effect sizes (Cone et al., 2020). In addition, like many domains in psychological 

research, the original reverse correlation findings may suffer from publication bias (Ferguson & 

Heene, 2012), as 84.7% of the outcomes we investigated from the reverse correlation literature 

produced reliable differences among Phase II participants, and the small number of null findings 

could indicate a separate source of inflation among original reverse correlation effect sizes. 

Finally, correlating the two effect sizes involves comparisons between different sample sources 

(e.g., lab versus online) and data were often collected several years apart from one another, 

introducing other factors that could weaken or remove any relationship between findings from 

the two methods. As a result, while we report the correlation between reverse correlation and 

self-report effect sizes, it may not be a particularly conclusive analysis concerning the extent to 

which the two methods rely on shared versus distinct psychological mechanisms.    

To be clear, our method does not assume that self-report measures any objective truth, 

and that reverse correlation is then only useful in the extent to which it can reproduce 

conclusions from studies using self-report. Prior literature in psychology has done an effective 

job of highlighting some of the clear weaknesses of self-report, such as the potential for 
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responses to be influenced by demand characteristics (i.e., responses that seek to satisfy the 

study’s perceived goal; Brenner & DeLamater, 2016), extreme responding (i.e., when factors like 

emotional arousal or rapid responding lead to overreliance of extreme options on a rating scale; 

Paulhus & Vazire, 2007), or even a lack of introspective access into the processes guiding one’s 

beliefs or behaviors (Nisbett & Wilson, 1977). Nor do we assume that findings from reverse 

correlation studies are only useful or interesting if they diverge from self-report. Rather, we 

believe that there are a variety of research questions in areas like intergroup relations and person 

perception where both reverse correlation and self-report are acceptable methods, and 

researchers currently do not know the extent to which the two approaches arrive at similar or 

differing conclusions when applied to the same topic. The present work then sought to provide 

an initial estimate of this level of agreement, with the hope of generating useful information to 

researchers using either method. This analysis may also spur future research looking to better 

understand where and why the two methods are likely to align versus diverge.      

Methods 

Identifying Eligible Articles 

Articles published before September 22nd, 2020 were retrieved from PsycINFO, Scopus, 

and Web of Science with the keyword: “reverse correlation”. Eligible articles were (1) 

published in English; (2) used a version of the reverse correlation paradigm that involved novel 

raters evaluating images from Phase I, and 3) either asked participants to completed the reverse 

correlation paradigm with the instruction to identify members of real-world social groups (e.g., 

liberals and conservatives; Tskhay & Rule, 2015) or recruited participants from differing 

demographic groups to complete Phase I (e.g., the degree to which German and Portuguese 
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participants viewed German and Portuguese men as representative of the typical “European 

man”; Imhoff et al., 2011).  

 The initial search provided 913 records, with 852 articles excluded after screening, 

primarily due to irrelevant use of the phrase “reverse correlation” or using the reverse correlation 

procedure in a manner unrelated to social psychology (e.g., psychophysics). Of the 61 remaining 

papers, three were removed for full text not being available, 30 were excluded for not 

investigating existing social groups (e.g., using individuals or novel groups, Young et al., 2014), 

three were excluded due to an inability to access the necessary target population (e.g., German 

students in a program for prospective teachers; Degner et al., 2019), one was excluded because 

translating into a self-report measure became tautological (i.e., the extent to which female bodies 

are more feminine; Lick et al., 2013), and one was excluded after authors failed to respond to a 

request for further necessary methodological information. Following these exclusions, 23 papers 

(totalling 32 studies) were deemed eligible (see the online supplement at https://osf.io/ar7uf/ for 

more detail behind why specific papers were excluded).  

Conversion into Self-Report 

Studies were first scanned for each reported analysis concerning Phase II participants’ 

evaluations of Phase I images. Combined with the instructions provided to Phase I participants, 

this information was the source for translating each analysis into a self-report equivalent.  

For example, in Kunst et al., (2018), Phase I participants completed a reverse correlation 

task where, across conditions, they selected the image that best depicted “a terrorist”, “a terrorist 

driven by mental illness”, or “a terrorist driven by ideological reasons”. In the original study, the 

resulting three images were then rated by Phase II participants on a number of dimensions, with 

one result being that reverse-correlation generated images of terrorists driven by mental illness 

https://osf.io/ar7uf/
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were perceived as having a higher socioeconomic background than the other two forms of 

terrorists. To translate this finding into a version of self-report, across three between-subjects 

conditions we had participants report the extent to which a “terrorist”, a “terrorist driven by 

mental illness” or “a terrorist driven by ideological reasons” was likely to come from a high or 

low socioeconomic background (1 = Much more likely to be low socio-economic status, 4 = 

Equally likely to have low socio-economic status or high socio-economic status, 7 = Much more 

likely to be high socio-economic status). See Table 1 for additional examples of converting 

reverse correlation findings into self-report measures, and full materials are available in the 

online supplement. 

In all, studies contained 148 analyses that could be translated into self-report.1 The online 

supplement contains a document detailing for each study: 1) demographics of the original 

samples, 2) original analyses and effect sizes, 3) the sample size needed to achieve 80% power 

for a self-report study, using original effect sizes, 4) any sample restrictions deemed necessary 

for the self-report analysis (e.g., only White participants), and 5) full text of all created self-

report items. We maximized statistical power by using a within-subjects design when possible, 

specifically for research questions where we believed responses to one condition would not 

contaminate responses to the other condition (e.g., perceptions of depressed versus non-

depressed people; Krendl & Freeman, 2019). However, we reverted to between-subjects designs 

when we believed exposure to multiple conditions would substantively influence responses (e.g., 

 
1 One analysis was eligible (Kunst et al., 2019) but could not be completed due to an inability to 

recruit a large enough sample that matched the pre-specified criteria for identifying participants 

high in Social Dominance Orientation.   
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Table 1 

Examples Converting Reverse Correlation Findings into Self-Report 

Original Citation Reverse Correlation Finding Self-Report Conversion 

Krendl & Freeman 

(2019) 

CI of someone “suffering from depression” was rated 

as in less control of their health than the CI of 

someone that was healthy 

Asking participants the degree to which a “depressed” 

person and “non-depressed” person was in charge of 

their health.  

Lloyd et al. (2020), 

Study 2 

CI of a “police officer” generated from Black 

participants was rated as more dominant than CI of a 

“police officer” generated from White participants. 

Asking Black and White participants the extent to 

which they view police officers as dominant. 

Brown-Iannuzzi et al. 

(2017), Study 2 

CI of a “welfare recipient” was rated as more 

incompetent than the CI of unselected images meant 

to depict a non-welfare recipient.  

Asking participants to what extent they view “welfare 

recipients” and “non-welfare recipients” as competent 

or incompetent.  

Tskhay & Rule 

(2015), Study 1b 

CI of a “liberal” was rated as happier than the CI of a 

“conservative”. 

Asking participants the extent to which the typical 

liberal and typical conservative were happy.  

Imhoff et al., (2013) CI of a “nursery teacher” was rated as warmer than 

CI of a “manager”.  

Asking participants the extent to which nursery 

teachers and managers are warm (i.e., kind or 

friendly). 

Gundersen & Kunst 

(2019), Study 2 

CI of a woman with “strong feminist attitudes” was 

rated as more threatening than CI of a woman with 

either “moderate gender-related attitudes” or CI of a 

woman with “strong pro-animal welfare attitudes”.  

Asking participants the degree to which they feel 

threatened by a woman with either 1) strong pro-

feminist attitudes, 2) moderate gender-related 

attitudes, or 3) strong pro-animal welfare attitudes. 

Note. CI = Classification image. 
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reporting the extent to which a “poor person” versus a “middle-class person” was likely to be 

White; Lei & Bodenhausen, 2017).  

Data Collection 

 Studies were grouped into 15 different online data collections using either Prolific 

Academic or Mechanical Turk. Each data collection included a demographics questionnaire and 

an attention check item. Studies were grouped based on sample sizes needed for achieving 80% 

power or for demographic requirements (e.g., needing only Black participants). As a result, data  

collections varied in length, and most data collections included responses to several different 

self-report translations of various reverse correlation studies. The table reported in the online 

supplement (https://osf.io/uqsfg?view_only=0bf5861053af4561adf8f695258f107d) details which 

items were included in each data collection. In cases where the same data collection included the 

self-report conversions of multiple studies, order of studies was randomized. In all, data 

collection involved 3441 participants (see online supplement for demographics). All measures, 

manipulations, and exclusions are disclosed.  

 Power analyses were based on the effect sizes obtained from the original reverse 

correlation studies. Using effect sizes from the reverse-correlation analyses that rejected the null 

hypothesis, the median statistical power obtained for the self-report studies was greater than 

99%, with 85% of analyses achieving at least 95% statistical power to detect an effect size equal 

to what was found in the reverse correlation analysis, though again original effect sizes may have 

been inflated due to reliance on group-level classification images (Cone et al., 2020). Twelve 

self-report analyses had less than 80% power to detect the original reverse correlation effect size, 

but of these analyses only two failed to reproduce the original conclusion (see online supplement 

table for the sample size and power for each analysis).  

https://osf.io/uqsfg?view_only=0bf5861053af4561adf8f695258f107d
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Open Practices 

 Materials, data, and analysis syntax for all studies is available at: https://osf.io/m2dn8/.  

Results 

Reproducing Reverse Correlation Conclusions 

 Studies were coded based on whether results from the self-report analysis reached the 

same conclusion as those in the original paper (i.e., rejecting or failing to reject the null 

hypothesis; see online supplement for full writeup of each analysis as well as table reporting 

effect sizes). Using a strict p < .05 criterion, conclusions matched for 55% (82/148) of the 

analyses, and was 59% (73/127) among analyses that originally rejected the null hypothesis. 

However, studies varied considerably in number of analyses, and it is possible that the above 

result could be influenced by studies including many analyses. To address this issue, we 

calculated a weighted average such that each study contributed equally to the overall rate. Using 

this approach, 59% of analyses reached the same conclusion when using self-report.  

 Despite a majority of analyses reaching the same conclusion, a correlation between the 

original and self-report effect sizes (converted into Pearson’s r) found no reliable association, r 

(147) = -.060, p = .467, 95% CI [-.22, .10]. This finding suggests that though research 

conclusions  produced from self-report and reverse correlation were frequently the same, the 

effect sizes obtained from the reverse correlation method were unrelated to those found using 

self-report. See Figure 1 for plot of reverse-correlation and self-report effects. In general, effect 

sizes were larger in the original reverse correlation studies (reverse correlation median r = .39, 

self-report median r = .24). In the General Discussion, we discuss some possible reasons behind 

https://osf.io/m2dn8/?view_only=0bf5861053af4561adf8f695258f107d
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Figure 1. Scatterplot of effect sizes (Pearson’s r) from 148 original analyses using reverse correlation versus when using self-report. 

Filled dots represent when the two methods reached the same conclusion (i.e., either rejecting or failing to reject the null hypothesis).  
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the lack of a correlation between the effect sizes from the two methods, and highlight potential 

implications for future uses of the reverse correlation method.  

Explaining Matches in Reverse Correlation and Self-Report 

 The results of the above analyses raise an obvious question: what factors explain when 

reverse correlation and self-report do or do not align? To investigate this question, we recruited 

three new samples of online participants to evaluate the reverse correlation findings on three 

dimensions: 1) social desirability of the obtained result, 2) ease of imagining the targeted groups, 

and 3) intuitiveness of the research finding. Each moderator could account for the modest rate of 

agreement between the two methods. For one, social desirability may impact self- report 

responses much more than reverse correlation responses, dampening the effect size of self-report 

studies but having little or no impact on reverse correlation studies. Conversely, intuitiveness of 

the finding may highlight domains where people are either willing or able to self-report their 

preferences, leading to greater alignment for more intuitive research questions. Finally, social 

groups that are difficult to mentally imagine may complicate responses much more on reverse 

correlation than self-report, adding noise to reverse correlation effect sizes that make results less 

likely to produce conclusions consistent with self-report.   

 In each sample, participants either reported on the social desirability, ease of imagination, 

or intuitiveness for all 148 analyses. For example, Hinzman and Maddox (2017) found that a 

reverse-correlation generated image of a “Black athlete” was rated as more racially prototypical 

than an image of a “Black businessman”. Assessing social desirability for this finding involved 

asking participants (N = 53), “Imagine someone admitted that they believed Black athletes are 

more racially prototypical (i.e., representative of Black people) than Black businessmen. How 

offended do you think others would be for admitting this belief?” with a ‘1 = Not at all’ to ‘5 = 
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Extremely’ rating scale. In the ease of imagination sample, participants (N = 59) were asked to 

“Try to picture in your mind a “Black athlete” and a “Black businessman”. How difficult was it 

for you to imagine these people?” using the same ‘1 = Not at all’ to ‘5 = Extremely’ scale 

(reverse scored so higher values meant greater ease). Finally, the intuitiveness sample (N = 60) 

asked raters to “Imagine that researchers found that Black athletes were viewed as more racially 

prototypical (i.e., more representative of Black people in general) than Black businessmen. How 

surprised would you be by this finding?” using the same response scale (reverse scored so higher 

values meant more intuitive findings). See online supplement for demographics and all items.2  

 A series of binary logistic regressions (N = 148) was used to predict whether or not the 

self-report analysis matched the conclusion of the reverse correlation analysis. When entered 

separately, the two methods were more likely to match when findings were 1) lower in average 

social desirability (B = -.78, SE = .25, p = .002, r = -.21, 95% CI [-.33, -.08], Nagelkerke R2 = 

.09) and 2) judged as more intuitive (B = 2.41, SE = .26, p < .001, r = .55, 95% CI [.39, .67], 

Nagelkerke R2 = .32), though there was also marginally significant evidence that findings were 

more likely to align when groups were harder to imagine (B = -.81, SE = .44, p = .064, r = -.22, 

95% CI [-.42, .01], Nagelkerke R2 = .03).  

 However, a correlational analyses found that all potential moderators were correlated 

with one another, such that outcomes that evoked more social desirability concerns contained 

groups that were easier to imagine (r = .290, p < .001, 95% CI [.14, .43]) and produced results 

that were seen as less intuitive (r = -.422, p < .001, 95% CI [-.55, -.28]), while outcomes that 

used more easily imagined groups also produced less intuitive results (r = -.344, p < .001, 95% 

 
2 One study (Brown-Iannuzzi et al., 2017, Study 2) was identified as eligible after moderator data 

were collected, so moderator variables were collected in a separate sample (N = 52). 
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CI [-.48, -.19]). Given this shared variance among moderators, a more informative analysis is 

likely to be a simultaneous logistic regression that uses all moderators at the same time. Indeed, 

entering all predictors into the logistic regression found that only intuitiveness of responses 

remained a reliable predictor of whether conclusions matched (Desirability B = -.33, SE = .30, p 

= .273, r = -.09, 95% CI [-.24, .07]; Imagination B = .21, SE = .52 p = .682, r = .06, 95% CI [-

.22, .32]; Intuitiveness B = 2.33, SE = .49, p < .001, r = .54, 95% CI [.35, .67], Nagelkerke R2 = 

.32). More intuitive findings were more likely to show alignment in research conclusions 

between the two methods. 

General Discussion 

 Though a version of the reverse correlation method is often used in hopes of assessing 

beliefs or perceptions that individuals are unable or unwilling to report explicitly, a majority of 

research conclusions from literatures on person perception or intergroup processes could be 

reproduced using self-report, a methodology that requires fewer resources and is easier to 

implement. The moderately high rate of agreement between the two methods stands in contrast 

to the fact that only 13% of original papers included a parallel self-report measure to the reverse 

correlation task. Many research findings concerning intergroup perceptions, beliefs, or behaviors 

could have been obtained more quickly, and perhaps with more precision, using self-report. At 

the same time, effect sizes from the two approaches were unrelated. Though interpreting this 

analysis is difficult given evidence that effect sizes in prior reverse correlation studies are 

inflated, it does suggest that while many effects can be reproduced using either method, factors 

determining what elicits a stronger or weaker effect are specific to each methodology.   

 Follow-up analyses shed some light on characteristics that may determine contexts where 

reverse correlation findings diverge from self-report. Indeed, consistent with past perspectives on 
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reverse correlation, the two methods were more likely to produce differing conclusions for topics 

high in social desirability, suggesting that reverse correlation may be effective at tapping into 

beliefs that individuals may not want to self-report. However, the strongest predictor of 

alignment in research conclusions was whether the finding was considered intuitive. Though it is 

hard to know beforehand whether one’s research question is intuitive, such results still indicate 

that many uses of reverse correlation may benefit from more carefully considering whether the 

associations being studied are ones people are aware of and willing to report.  

 These same analyses may also shed light on the lack of an association between effect 

sizes for the two methods. It is unknown what the expected correlation should be between the 

two sets of studies, given that the current work is not a series of direct replications but rather a 

substitution of an entirely different method. Indeed, as mentioned previously, the reverse 

correlation method could be a useful approach regardless of whether results showed a strong or 

weak relationship with self-report. Still, the lack of a strong association could be surprising to 

some readers, and may suggest that for many topics, the two methods can arrive at the same 

conclusion, but the specific factors that create a strong or weak effect are not shared across 

methods. For example, it’s possible that social desirability does have a dampening impact on 

self-report findings in socially sensitive areas, but little or no effect in reverse correlation. Social 

desirability would then weaken effect sizes in self-report studies but not in reverse correlation, 

thereby lowering any association between the two methods. Other factors are likely to impact 

effect sizes for reverse correlation more than self-report; for instance, it is possible that factors 

like quality of the base image used, or similarity between Phase I and Phase II samples are 

important features of reverse correlation that have no comparison in self-report studies. While 

the present work highlights that many conclusions from reverse correlation can be recreated 
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through self-report, identifying those factors responsible for the lack of correlation in effect sizes 

is clearly a worthy topic of future research.  

 Indeed, we believe that there is some similarity between the present work and past 

investigations into indirect methods that rely on inferring the strength of associations from 

behavioral responses, such as the Implicit Association Test (IAT; Greenwald et al., 1998). In the 

years that followed the IAT’s introduction to the psychological literature, there was no 

systematic investigation into how performance on the measure correlated with responses on 

parallel measures of self-report across a range of topics. However, a subsequent study was able 

to explore this question using many attitudinal domains (Nosek, 2005), with results finding 

considerable variability across attitude objects, as some topics produced low IAT-self report 

correlations (e.g., short people versus tall people) and others produced correlations that were 

fifteen times as strong (e.g., Democrats versus Republicans). These data were crucial in 

identifying what factors moderate the strength of IAT-self report correlations.  

 The present work is unable to make conclusions at the same scope as this earlier study, 

but the modest rate of agreement in conclusions between the form of reverse correlation used in 

the target studies and the present self-report data highlights the need for future research into 

identifying the contexts or outcomes where the two methods are more or less likely to align. We 

believe such studies will bring practical and theoretical advances for the reverse correlation 

method. In short, these data are a large-scale attempt to identify whether a problem exists – 

specifically, whether there is reason to believe that agreement in reverse correlation and self-

report findings depends on characteristics like attitudinal domain or type of trait used as the 

outcome measure – and future research can begin identifying answers to this problem.      
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 At the same time, it is important to note that these results should not be interpreted as a 

point estimate for the rate at which reverse correlation findings can be reproduced with self-

report. For one, these studies had the narrow eligibility of dealing with perception of social 

groups, and results may not generalize to other uses of the method (e.g., Ratner et al., 2014). In 

addition, we made several methodological decisions that departed from the original studies (e.g., 

moving from between to within-subjects designs depending on study content, often using online 

instead of undergraduate samples), and it is difficult to tell the extent to which such decisions 

influenced results, though if anything it’s most likely that such discrepancies only reduced the 

level of correspondence between the reverse correlation and self-report methods. However, while 

these factors do create further departures between the original studies and the self-report data 

collected here, it is noteworthy that prior large-scale replication projects have failed to find 

strong effects of factors like sample demographics producing substantive levels of heterogeneity 

across replication attempts (e.g., Klein et al., 2018).  

 In addition, this work should not minimize other possible uses of the reverse correlation 

method. In particular, one clear benefit of the methodology is its data-driven approach, meaning 

that researchers are less constrained by their own pre-existing conceptions about how the 

targeted social groups may differ. To that end, reverse correlation may be a particularly useful 

approach when studying social groups that are relatively novel or have been understudied in 

psychological research. Similarly, maximizing the potential benefits of the data-driven aspect of 

reverse correlation could come from asking Phase II participants to freely describe the 

classification images produced from Phase I, and this more open-ended method may produce 

new insights or directions that would not have been otherwise apparent to researchers. This point 

holds even when some findings produced through reverse correlation could be considered 
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intuitive, as the data-driven approach could still be used to highlight other dimensions through 

which the targeted social groups vary.     

 Moreover, there are many forms of reverse correlation paradigms (Jack & Schyns, 2017), 

and these alternative approaches and analysis strategies may continue to allow for novel insights. 

One recent study (Martinez & Todorov, 2022) investigated how reverse correlation images 

produced by Phase I participants can be analyzed via clustering mental representations by image 

similarity, and these clusters can reveal intriguing results; for example, participants who believed 

there were greater numbers of illegalized immigrants living in their neighborhoods produced 

mental representations that were on average less threatening than participants who reported 

lower levels of illegalized immigrants. Reverse correlation remains a useful method for social 

psychological research, but researchers will benefit from a greater understanding of the outcomes 

and contexts where results differ from those found using self-report.   

Notable Studies and Methodological Factors 

 While reviewing the data, one paper stood out for its departure from the overall pattern of 

results (Brown-Iannuzzi, McKee & Gervais, 2018). In the original paper, a sample of online 

Phase II participants judged the reverse-correlated image of a theist much more positively than 

that of an atheist (e.g., less trustworthy, more hostile), despite the sample including both theist 

and atheist participants. However, when translated into self-report (N = 231 in a between-

subjects design) the findings were reversed; for 10 of 12 analyses, self-report results produced 

the opposite conclusion from the original paper; for example, theists were rated as more hostile 

and less trustworthy. These results were so striking that we ran a follow-up study using the same 

sample source (N = 193), now using a within-subjects design. Again, for 6 of 12 analyses, self-

report results were reliably in the opposite direction from those found using reverse correlation in 
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Brown-Iannuzzi et al. (2018); for instance, in self-report, atheists were viewed as more 

trustworthy, competent, and likeable. In all, only one of the original analyses – religious people 

being viewed as more likely to be female– aligned with the results using reverse correlation. 

Removing Brown-Iannuzzi et al. (2018) from our primary analyses did not substantively alter 

our results or conclusions (see online supplement for analyses excluding the paper), but this 

work may be an effective case study for identifying a context where reverse correlation and self-

report diverge.  

 In particular, one possible explanation is that people may view theists, or religious people 

generally, as having a pleasant outward appearance (which would be detected on reverse 

correlation) but a more sinister inner character (which would be detected on self-report measures 

assessing global perceptions). Some support for this perspective comes from a small follow-up 

study (N = 54), where 76% of participants agreed with the statement, “Religious people may 

look kind, helpful or trustworthy, but that often does not match their true personalities.” In 

another follow-up (N = 122), 82% of participants disagreed with the statement “When it comes 

to religious people, what you see is what you get” (see online supplement for more details). 

Social groups that have a disconnect between perceived physical appearance and inner character 

may be fruitful areas for further understanding the strengths and weaknesses of each method. 

More generally, adding self-report items to reverse correlation studies will surely produce other 

domains where the two methods offer differing or opposing conclusions, and such cases will be 

fruitful for revealing when and why responses on the two methods are shaped by different 

psychological mechanisms.    

 Another paper may have complicated results given the Covid-19 pandemic. Michalak and 

Ackerman (2020) used reverse-correlation to study perceptions of “infected” and “germy” 
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people, and participants’ thoughts about such groups likely changed between the original study 

and when our data were collected in May 2021. In this paper, the rate of conclusion matches 

(48%) was comparable to that from the full sample, and results again did not substantively 

change when excluding this study from analyses, though removing both notable studies did 

create a positive -- albeit small -- correlation between the original reverse correlation effect sizes 

and the current self-report effect sizes (r = .205).  

 A final concern stems from the use of group-level or individual-level classification 

images in Phase II. As mentioned in the introduction, using group-level CI’s has been shown to 

increase Type I errors and exaggerate effect sizes (Cone et al., 2020). Unfortunately, a large 

majority (91%) of the studies used group-level CI’s, making any follow-up moderator analyses 

difficult, though the reliance on group-level CI’s may be another factor in determining whether 

results from reverse correlation failed to match those found in self-report. The low number of 

studies with individual-level CI’s (totaling six outcomes across three papers) also makes it 

uninformative to look at any possible correlation between these original, individual-level effect 

sizes and the effect sizes obtained when using self-report. In future work, we encourage 

researchers using reverse correlation to use the more unbiased individual-level approach when 

generating Phase I images in as well as adding parallel measures of self-report, and ideally with 

the same participants completing both phases of the reverse correlation method in addition to the 

self-report measures. Adopting these practices in future research will provide a more accurate 

estimate into the correlation between effect sizes produced from these two methods. 

Conclusion 

 Reverse correlation is an increasingly popular method for studying intergroup processes. 

While the method has been used successfully to reveal differences in how others are represented, 
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the same can be said for self-report. The study of intergroup and interpersonal phenomena -- and 

the use of reverse correlation -- will benefit from a deeper understanding of when the method 

will be particularly informative. The results reported here suggest that, for many domains, the 

perceptions in the back of minds are similar to those on the tips of our tongues.  
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