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Stereotypes do not reliably guide spontaneous trait inferences 
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A B S T R A C T   

One of the most robust effects in person perception research is the spontaneous trait inference (STI) effect, 
defined as the spontaneous tendency to draw dispositional inferences from actors' behaviors. Yet, research has 
suggested that stereotypes affect STIs by inhibiting stereotype incongruent or facilitating stereotype congruent 
STIs. These findings are remarkable considering (a) the robustness of STI effects and (b) the typical design of 
behavioral statements in this research as unambiguously indicative of traits. We present a series of four high- 
powered, preregistered experiments (N = 1004) that originally aimed at replicating stereotype effects on STIs 
as basis for investigating their underlying psychological mechanisms. We employed a probe recognition para-
digm that has been used in prior research, pairing trait-implying behavioral statements with category labels 
implying either trait-congruent or -incongruent stereotypes. We additionally implemented several methodo-
logical improvements like a larger and extensively pretested stimulus set. 

While we observed highly robust STI effects in all experiments, these were largely unaffected by actor ste-
reotypes: Only one of the four experiments showed the hypothesized STI-stereotype interaction with a small 
effect size. We discuss how these findings add to the rather small number of existing publications on STIs and 
stereotypes and how the observed robustness of behavior-based impressions parallels prior research on inten-
tional impression formation. We aim to instigate debate, further theorizing, and research that enhances our 
understanding of the boundary conditions of stereotype effects on spontaneous trait inferences in impression 
formation from unambiguous behaviors.   

Imagine walking on the sidewalk minding your business, when 
suddenly a car slams on the brakes beside you, and you notice its young 
driver with multi-colored spiky hair and facial piercings. The stranger 
lowers his window, looks at you – then smiles blissfully, and says “Have 
a wonderful day!”, before moving along. What is your resulting spon-
taneous impression of that person? Possibly, the stranger's appearance 
has activated a social categorization – like punk. The respective 
stereotype-based inferences may include characteristics such as rebel-
lious, rude, or even dangerous. Inferences based on the stranger's 
behavior, however, may include characteristics such as friendly, jovial, 
and kind. How will such conflicting inferences affect your first impres-
sion of that person? Will one of them dominate what you think about this 
stranger? 

When forming impressions of others, people regularly face a multi-
tude of different, potentially contradicting, information. The various 

types of social inferences have received considerable attention in social 
cognitive research. For the current research, two long-standing lines of 
research are of interest. First, research on so-called spontaneous trait in-
ferences (STIs) has demonstrated persistent and robust effects of people 
inferring traits from others' behaviors (Bott et al., 2022). Second, 
research on social categorization and stereotyping has documented simi-
larly robust effects on perceivers impressions (Kunda & Spencer, 2003; 
Macrae & Bodenhausen, 2000; Quinn et al., 2007). 

Although both behavior-based and stereotype-based impressions 
have long-standing traditions in social psychological research, both lines 
of research have developed largely independently from each other – 

theoretically and empirically (e.g., Chen et al., 2021). To our knowl-
edge, only a handful of studies have investigated the interplay of 
spontaneous trait inferences (STIs) from behavior and categorical in-
formation about actors. For example, Wigboldus and colleagues (2003) 
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manipulated the congruency between traits implied by an actor's 
behavior versus traits implied by their social category membership in a 
probe recognition paradigm (see below) and observed that stereotype 
incongruency reduced the occurrence of STIs from behavior. That is, for 
example, when learning that “the garbage man wins the science quiz”, 
participants were less inclined to infer the trait “smart” as compared to 
when “the professor wins the science quiz” (Wigboldus et al., 2003; p. 
473). Similar results were observed in a series of extended replication 
studies (Ramos et al., 2012), which further demonstrated that, when 
presented with counter-stereotypic behavior, participants were more 
likely to draw spontaneous inferences about an underlying situation 
rather than trait inferences (Ramos et al., 2012). Although these findings 
suggest a replicable effect of stereotype congruency on STIs, we argue 
that the available research entails some limitations and open questions: 
First, the small number of published research papers in this domain 
provides a rather weak basis for generalization (k = 8; as compared to k 
= 97 publications on STIs; see Bott et al., 2022). Second, as we will 
elaborate below, effects show a high level of inconsistency across the 
few published studies. Third, the available studies predominantly relied 
on very small stimulus sets further limiting their generalizability (Judd 
et al., 2012). Fourth, scholars have suggested multiple potential mech-
anisms driving the effects, but none of these have been systematically 
investigated. The initial aim of our current research was to investigate 
the underlying psychological mechanisms of stereotype congruency ef-
fects on trait inferences from behavior. We also aimed at increasing the 
generalizability of previous findings by employing a much larger stim-
ulus set, including more behaviors, traits, and social categories, and by 
addressing some methodological and analytical limitations of previous 
studies. 

To foreshadow results: While we observed large and robust STI ef-
fects (i.e., trait inferences from behavior) in all four experiments, our 
attempts to replicate a moderating effect of stereotypes on STIs yielded 
predominantly non-significant results and small effect sizes. In order to 
explain these unexpected findings, we shifted our attention towards 
potential systematic methodological variations between our studies and 
the published literature, which, however, yielded further inconclusive 
findings. Overall, we thus present results of four experiments question-
ing the ubiquity of stereotype effects on STIs from unambiguous 
behavior. 

For the sake of transparency, we will first review theoretical as-
sumptions and empirical evidence showing that both individual be-
haviors and stereotypes are powerful sources of person inferences 
affecting impression formation. We then present methods and results of 
our initial two experiments, which did not replicate the effect described 
in the literature. In Experiment 3 and 4, we then explore whether sys-
tematic methodological deviations from the published research might 
account for our unsuccessful replications. 

1. Spontaneous inferences from behavior 

When observing a stranger greeting someone, or solving a quiz, 
people tend to spontaneously infer that the person is friendly, or smart, 
even without intention or awareness of doing so. Numerous studies have 
investigated this effect (for reviews, see Moskowitz, 2005; Uleman et al., 
2008; Uleman, Newman, et al., 1996; Uleman et al., 2012) and a recent 
systematic meta-analysis on STIs attested a moderate to large average 
effect size of dz = 0.59 (Bott et al., 2022). 

STI research mainly relies on indirect experimental paradigms: 
Typically, participants are presented with descriptions of others' be-
haviors and then complete word-based categorization, recall, or recog-
nition tasks (but see Fiedler & Schenck, 2001; Kruse et al., 2023; for non- 
verbal behavior presentations). Depending on the paradigm, sponta-
neous trait inferences are then deduced from memory performances (e. 
g., in the false recognition paradigm; Todorov & Uleman, 2002) or 
response latencies (e.g., in the probe recognition paradigm; McKoon & 
Ratcliff, 1986). For example, in the so-called probe recognition 

paradigm, participants read a number of behavioral statements, such as 
“John gets an A for the test” (Ham & Vonk, 2003; p. 445). Immediately 
following each statement, various probe words are presented, for which 
participants indicate whether they had occurred in the previous state-
ment or not. These probe words contain the trait implied by the 
behavioral statement (e.g., smart) or an unrelated control trait (e.g., 
helpful). Typically, responses are slower for rejecting the implied trait 
probes than the control trait probes (Ham & Vonk, 2003; Newman, 
1991; Todd et al., 2011). This pattern of results has been interpreted as 
an indicator that the trait was inferred when encoding the trait-implying 
behavioral statement, that is, for spontaneous trait inferences. 

A large number of studies has supported the assumption that these 
trait inferences are indeed spontaneous (Uleman et al., 2012; Uleman, 
Hon, et al., 1996) and can occur independent of intentional control (e.g., 
Krull & Erickson, 1995; Todorov & Uleman, 2002). These findings are in 
line with classic theorizing on the impression formation process (e.g., 
Gilbert et al., 1988; Trope, 1986) stating that initial categorization of 
behavior by implied traits occurs automatically and persistently 
(McCarthy & Skowronski, 2011; Okten & Moskowitz, 2020). 

2. Spontaneous inferences from stereotypes 

Stereotypes are defined as mental representations – knowledge 
structures about members of social groups that also contain associations 
of group memberships with typical traits (e.g., Devine, 1989; Dijk-
sterhuis & Van Knippenberg, 1996). Classic models of person construal 
(Brewer, 1988; Fiske & Neuberg, 1990) propose that category-based 
stereotyping is the automatic first stage of impression formation. It 
has further been assumed that stereotypes are often prioritized over 
individuating attributes, and thus encourage category-consistent 
impression formation (Fiske & Neuberg, 1990; but see Monroe et al., 
2018). Just like for STIs, research in the domain of stereotypes has relied 
on indirect measurement paradigms, which has demonstrated that ste-
reotypes can be activated and applied to individuals in an automatic 
fashion according to different indicators for automaticity (for an over-
view, see Roth et al., 2019). For instance, perceivers activate stereotypes 
following category primes without their subjective awareness (Mosko-
witz et al., 2012) and with high processing efficiency (Payne, 2001; but 
see Spencer et al., 1998). Similarly, stereotypes can be applied to 
judgments instantly (Correll et al., 2002), again without awareness 
(Devine, 1989; Graham & Lowery, 2004). 

3. The interplay of spontaneous trait inferences and stereotypes 

As Chen et al. (2021) have elaborated in detail, research on STIs and 
on stereotypes have developed largely separately from each other, with 
only a few exceptions (see below). However, theoretical assumptions 
and experimental approaches of both research domains bear various 
resemblances. First, both view perceivers as active interpreters of in-
formation, whose impressions go beyond the given information (Chen 
et al., 2021). Second, both contain evidence from indirect experimental 
approaches, often relying on response latencies or memory performance 
(see Roth et al., 2019; Uleman et al., 2012). Third, perceivers' initial 
impression formation based on behaviors and on stereotypes are 
assumed to possess characteristics of automatic processes (Roth et al., 
2019; Uleman et al., 2012). 

Previous research has provided many different perspectives on the 
interplay between individual (behavior-based) and categorical (stereo-
type-based) impressions. Indeed, some of the first and most seminal 
studies in the domain of stereotype research revealed pervasive effects of 
stereotyping on behavioral interpretations, demonstrating, for example, 
that an ambiguous shove was interpreted as more violent behavior (and 
more likely attributed to dispositional causes) when performed by a 
Black as compared to a White actor (Duncan, 1976; see also, Dijksterhuis 
& Van Knippenberg, 1996; Dunning & Sherman, 1997; Otten & Stapel, 
2007; Quadflieg & Macrae, 2011; Sagar & Schofield, 1980). However, 
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stereotypes seem less influential for impression formation when per-
ceivers face more relevant or more diagnostic individual behavioral 
information, for instance, when observed behavior is unambiguous, 
extreme, or has clear trait implications (e.g., Beckett & Park, 1995; 
Bodenhausen et al., 1999; Kunda & Thagard, 1996). 

Given that, in the domain of STI research, trait-implying behavior is 
typically carefully pretested and selected to be highly diagnostic and to 
have clear and unambiguous trait implications, one may argue that 
stereotypes may similarly be less influential for spontaneous impressions 
from unambiguous behavior. Remarkably, however, several studies 
report significant stereotype effects on STIs: Wigboldus et al. (2003), 
employed a probe recognition paradigm and provided participants with 
unambiguously trait- implying behavioral statements – like “wins the 
science quiz” implying the trait smart – which were either paired with a 
neutral actor label (“the human”), or a social category label that was 
stereotype congruent (“the professor”) or incongruent (“the garbage 
man”) with the implied trait. Throughout five studies, STI effects were 
observed to be significantly smaller for the stereotype incongruent actor- 
trait pairings as compared to the stereotype congruent pairings. Similar 
results have been documented with regard to stereotypes related to race 
(Stewart et al., 2003; Wigboldus et al., 2004), age (Wang & Yang, 2017), 
and gender (Wang et al., 2015; Yan et al., 2012). Ramos et al. (2012) 
extended these findings, demonstrating that reduced trait inferences for 
stereotype incongruent trials were accompanied by increased sponta-
neous situation inferences. These findings are remarkable considering 
that (a) behavioral statements in STI paradigms are typically pretested 
to be univocal and unambiguous, and (b) STIs have been shown to be 
highly robust (e.g., Bott et al., 2022). Consequently, the occurrence of 
stereotypes effects on Spontaneous Trait Inferences (as measured by 
classic STI paradigms) may indicate a high level of pervasiveness of 
stereotype effects in the impression formation process. 

However, what appears to be a consistent research finding, reveals 
some open questions and inconsistencies at closer inspection: First, 
scholars have proposed different assumptions about mechanisms driving 
stereotype effects on STIs: While Wigboldus et al. (2003) speculated that 
stereotypes serve as inhibition tool, blocking the effect of incongruent 
STIs on person construal, Ramos et al. (2012) speculated that stereo-
types serve as facilitation tool guiding inferential activity and encoding 
of congruent trait inferences. These competing assumptions were pro-
posed as explanations for inconsistent empirical results regarding the 
exact experimental conditions driving the observed effects (e.g., Ramos 
et al., 2012; Wigboldus et al., 2003) but up to now, we lack systematic 
research investigating these underlying mechanisms. Second, stereotype 
effects on STIs seem to shift unpredictably between dependent variables: 
While some authors reported significant effects of stereotype congru-
ency only for response latencies (Wang et al., 2015; Wang & Yang, 2017; 
Wigboldus et al., 2003, 2004; Yan et al., 2012), others reported ste-
reotype effects only for error rates (Stewart et al., 2003), or even found 
effects shifting between response latencies and error rates (Ramos et al., 
2012; with stereotype congruency effects on trait probes occurring in the 
error rates, and effects on situational probes occurring in the response 
latencies). While speed-accuracy-tradeoffs are not unusual in response- 
time based experimental paradigms (e.g., Ratcliff, 1993), we need to 
take this variance into account when evaluating the robustness of the 
published results, because it implies that the results of many studies 
actually contain several non-significant effects of stereotypes on STIs as 
well (see Table S.1 in the supplemental materials). 

Third, while some published research reported significant stereotype 
effects on STIs for their entire samples (e.g., Ramos et al., 2012 and 
Wigboldus et al., 2003), others observed such effects only for specific 
sub-samples (e.g., participants under high cognitive load; Stewart et al., 
2003; Wigboldus et al., 2004; participants after a negative mood 
manipulation; Wang et al., 2015; participants in a high power condition; 
Wang & Yang, 2017). Thus, research indicates only a partial replication 
of the original results that were obtained without capacity-limiting 
additional tasks (Wigboldus et al., 2003). 

A fourth concern with regard to the generalizability of stereotype 
effects on STIs is related to the small number of stimuli typically 
employed, ranging from six (e.g., Wigboldus et al., 2003) to fourteen 
(Stewart et al., 2003) trait-implying behavioral statements in most 
studies (with the recent exception of 24 stimuli in Yang et al., 2022). 
Employing such small stimulus samples not only ignores potential var-
iations between stimuli, limiting generalizability (Judd et al., 2012), but 
also reduces statistical power (Judd et al., 2017). A final concern ad-
dresses potential effects of analytical decisions with regard to the 
handling of response latency data, which usually requires corrections for 
outliers (i.e., singular trials with extremely slow responses due to inat-
tention or distraction, which can largely bias aggregate response times; 
Ratcliff, 1993). There exist no conventions with regard to trimming of 
extreme values and/or transformations for the probe recognition para-
digm, but researchers' decisions may affect the reliability and replica-
bility of observed results. As trimming and transformation criteria vary 
across the published literature, it remains an open question if and to 
what extent these variations have affected the robustness of findings. 

In summary, albeit published research has indicated that stereotypes 
may influence spontaneous trait inferences from behavior, we argue that 
the available empirical evidence is too scarce, with too few replications, 
too many methodological limitations, and with too many inconsistencies 
to warrant generalization to a general influence of stereotypes on trait 
inferences from non-ambiguous behavior. 

4. The current research 

We conducted four pre-registered experiments closely following the 
design of previous research investigating stereotype effects on STIs (e.g., 
Ramos et al., 2012; Wigboldus et al., 2003). All four studies employed 
the probe recognition paradigm (as adapted by Todd et al., 2011), in 
which we paired trait-implying behavioral statements with social cate-
gory labels implying stereotypes about actors. For example, the behav-
ioral statement “… picked up a stack of boxes like it was nothing” 

implying the trait “strong”, was associated to the different actors: “the 
bodybuilder” (stereotype congruent), “the old man” (stereotype incon-
gruent), or “Leslie” (stereotype neutral). Extending the published liter-
ature, we employed a considerably larger and thus more generalizable 
set of 33 carefully pretested behavioral statements paired with 66 ste-
reotype (in)congruent actor labels. Given that the occurrence of STIs is 
typically inferred from slower response latencies when correctly 
rejecting implied than control traits (e.g., Ham & Vonk, 2003), we added 
control trait probes to the experimental procedure. These control probes 
allowed to identify effect sizes for potential inhibiting versus facilitating 
effects within each of the conditions. In our analyses, we employ the full 
variety of outlier correction methods that have been used in published 
research on this topic and explore the impact of the outlier correction 
methods on the effects of stereotype congruency on STIs. In Experiment 
1, we aimed at replicating stereotype effects on STIs as observed by 
Wigboldus et al. (2003). Participants saw the full range of our larger 
stimulus set with actor labels counter-balanced between participants. 
Given that we did not observe significant stereotype effects in the pre-
registered analyses of response times, we conducted Experiment 2 to 
replicate this effect with preregistered analyses of error rates. Again, we 
did not observe the expected effects of stereotypes on STIs. Faced with 
these unsuccessful replications, we shifted our attention to methodo-
logical differences between our and the original studies, specifically on 
differences in number and repetition rate of stimuli within the probe 
recognition paradigm, which we discuss below in more detail. Finally, 
we conducted Experiments 3 and 4, in which we increased procedural 
similarity to the published research (i.e., employing fewer stimuli with 
higher repetition rates) in order to investigate whether this change 
would enable a replication of stereotype effects on STIs. 
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5. Experiment 1 

The aim of Experiment 1 was to (a) replicate the finding that ste-
reotypes influence spontaneous trait inferences with a larger stimulus 
set and appropriate control conditions, in order to (b) elucidate whether 
stereotypes lead to facilitation and/or inhibition of (in)congruent trait 
inferences. We adopted the probe recognition paradigm and manipu-
lated stereotype congruency of actors regarding the respective implied 
trait by using stereotype congruent or incongruent social group labels; or 
a neutral first name, for the stereotype neutral trials. In line with the 
original findings by Wigboldus et al. (2003), we preregistered hypoth-
eses with regard to response latencies expecting (a) that the employed 
stimulus materials would trigger general STI effects, as indicated by 
significantly slower response latencies for the implied trait probes than 
for the control trait probes in the stereotype neutral trials and (b) that 
stereotype congruency would modulate STI effects, thus expecting a 
significant interaction between stereotype congruency (congruent vs. 
neutral vs. incongruent) and probe type (implied trait vs. control trait) 
on response latencies. We expected this interaction to be driven by a 
larger STI effect (slower responses to implied vs. control probes) in 
stereotype congruent trials than in incongruent trials, but had no 
directional hypotheses whether STI effects in stereotype (in)congruent 
trials would be smaller, bigger, or the same as compared to the stereo-
type neutral condition (as there was evidence for all of the three possi-
bilities; see Ramos et al., 2012; Wigboldus et al., 2003; Yan et al., 2012). 
We additionally ran exploratory analyses of error rates, reported in the 
supplemental materials. 

5.1. Method 

5.1.1. Participants 
Analyses of Experiment 1 are based on valid data from N = 230 

participants (90 male, 138 female, 2 diverse; age: 18 to 86 years, M =
36.1, SD = 13.7) recruited via the online recruitment platform Prolific 
(www.prolific.co; Palan & Schitter, 2018) for a financial reward of 
£1.75. 

We had preregistered a required sample size of N = 216 valid data 
sets in a power analysis with a power of 1 - β = .80 and α = .05 to target a 
minimum effect size of interest, ηp2 

= .022, for the interaction effect in 
the central 2 (probe type: implied, control) x 3 (stereotype congruency: 
congruent, neutral, incongruent) repeated measures ANOVA. Given an 
expected exclusion rate of 5–10%, we collected data of N = 241 par-
ticipants. Following preregistered criteria, we excluded data from n = 11 
participants. For a detailed description of participant eligibility criteria, 
exclusion and a sensitivity power analysis of the final sample size, see 
supplemental materials. 

5.1.2. Design 
The full design of the probe recognition task followed a three 

(stimulus set assignment: 1, 2, 3, between) by two (statement: target, 
filler; within) mixed design, with the further three (stereotype congru-
ency: congruent, neutral, incongruent) by four (probe type: implied 
trait, control trait, included noun, included verb) within factors nested 
into the target trials and the within factor filler type (1,2,3) nested into 
to the filler trials. 

The critical trials used for analyses formed a 2 (probe type: implied 
trait, control trait) by 3 (stereotype congruency: congruent, neutral, 
incongruent) within-subjects design. Mean response latencies per cell of 
the target design served as the main, and error rates as auxiliary 
dependent variable. 

5.1.3. Materials 
We created a new, large, and extensively pretested stimulus pool of 

trait-implying behavioral statements paired with stereotype (in) 
congruent actor labels with a mix of qualitative and quantitative ap-
proaches in a total of k = 7 pretests and an aggregated pretest sample 

size of N = 754. The procedure and decision criteria of each pretest, as 
well as the final stimulus pool used in all four experiments, is described 
in the supplemental materials. 

5.1.3.1. Target items. We selected 33 extensively pretested trait- 
implying behavior descriptions to imply traits without explicitly 
mentioning them. In the stereotype (in)congruent experimental condi-
tions, statements were paired with the social category label pretested to 
be either typical or untypical for the implied trait. In the stereotype- 
neutral condition, statements were combined with a gender-neutral 
first name. Every target statement was assigned four probe words: (1) 
the implied trait (implied), and (2) a trait of same valence implied by 
another target sentence (control), both requiring a negative response, as 
well as (3) an included noun, and (4) an included verb, both requiring an 
affirmative response (see Table S.2). 

The target statements were separated into three stimulus sets of 
eleven items, such that within participants, one third of the target items 
were presented in the stereotype congruent, neutral, and incongruent 
condition, respectively. Using a Latin-square design, stimulus sets were 
counterbalanced across participants such that each stimulus appeared 
only once for each participant but equally often in all three conditions 
throughout the study. 

5.1.3.2. Filler items. In order to prevent the formation of response bia-
ses during completion of the probe recognition task, we employed 33 
additional filler statements (see Table S.3 in the supplemental mate-
rials), thus balancing the number of required affirmative and negative 
responses (a) across all adjective probes and (b) across the entire probe 
recognition task. Filler statements explicitly included trait adjectives or 
adverbs that were also used as probes. For every filler sentence, we 
selected seven respective probes, namely (1) the included trait, (2) 
another included adjective/adverb, (3) a trait of same valence included 
in another sentence, (4) an included noun, (5) an included verb, (6) a 
new noun, and (7) a new verb. The filler statements were randomly 
assigned to be presented in one of three filler type conditions that 
differed regarding the selection of probes, with the restriction that for 
each participant, each filler condition appeared equally often. Eleven of 
the filler statements included a social category label, the remaining 22 
included a first name as actor (such that, throughout the entire task, first 
names and labels appeared equally often). 

5.1.4. Procedure 
We implemented an adapted version of a Probe Recognition Para-

digm (Todd et al., 2011), administered online using Inquisit web 
[Computer software] (Inquisit 4 (4.0.10.0), 2016; Millisecond Software 
LLC, http://www.millisecond.com). The experiment was displayed full- 
screen to prevent distractions. Participants were introduced to the task 
as a study on text comprehension. They were instructed to read a series 
of behavioral statements and to indicate whether the subsequently 
presented four words had been part of the previous statement. We 
provided participants with one example for a statement and respective 
probes and asked them to leave their index fingers on the response keys 
throughout the task and to focus on responding accurately (“please try to 
make as few mistakes as you can while still responding quickly”). 

Each of the behavioral statements was presented for 4000 ms in the 
center of the computer screen, followed by a blank screen for 500 ms, a 
row of five fixation crosses for 1000 ms and series of four probe words in 
random order, of which each was presented until participants responded 
(with a post response pause of 100 ms). All of the stimuli were presented 
in blue letters in the center of the white screen and accompanied by a 
reminder of the response keys (“[A] No”, “[L] Yes” in the left and right 
lower corners, respectively) in black letters. In case of incorrect re-
sponses, a red X appeared in the middle of the screen for 500 ms before 
the next probe word appeared (no requirement of response correction). 
Participants first completed three practice trials and received feedback 
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about their performance before completing the experimental task con-
sisting of 66 trials (including each 33 target and filler statements) pre-
sented in random order. 

After completing the probe recognition task, participants received 
feedback about their aggregate performance, provided demographic 
information (age, gender, native language[s]), reported their task 
compliance (“How seriously did you work on the task?”; “How 
concentrated could you stay while working on the task?”) on Likert-like 
scales ranging from 0 = not seriously/concentrated at all to 10 = very 
seriously/concentrated, and were asked for their assumptions about the 
study purpose (“What do you think this study was about?”) in an open 
response format. Finally, they were fully debriefed about the purpose of 
the study and given the option to confirm or withdraw initial consent for 
data storage and analyses. The whole experiment lasted approximately 
16 min. 

5.2. Results 

5.2.1. Outlier, data transformation and aggregation 
We had preregistered various trimming and transformation criteria 

for response latencies and provide a complete overview of how applying 
each criterion affected the focal 2 (Probe type: implied trait vs. control 
trait) by 3 (stereotype congruency: congruent vs. neutral vs. incon-
gruent) interaction effect in Table S.5 in the supplemental materials. In 
the main body of this article, we report results based on the outlier- 
correction used by Wigboldus et al. (2003), a general cut-off of re-
sponses ≥2000 ms (excluding 1.1% of trials). 

For the main analyses, we computed mean response latencies of 
correct responses (overall MRT = 776 ms, SD = 158 ms), separately for 
each cell of the design and participant. 

5.2.2. Planned analyses 
To verify that our stimulus materials and our adoption of the probe 

recognition paradigm were generally sensitive for the assessment of STI 
effects, we first conducted a one-tailed repeated measures t-test of re-
sponses in the stereotype neutral trials only. As predicted, participants' 
responses to implied trait probes were significantly slower than to 
neutral control trait probes, thus validating stimulus selection (see 
Table 1, for descriptive values and STI effect test statistics in each of the 
conditions). 

The planned 2 (Probe type: implied trait vs. control trait) by 3 (ste-
reotype congruency: congruent vs. neutral vs. incongruent) within- 
subjects ANOVA on mean response latencies for correct responses 
revealed a significant main effect of Probe type, F(1, 229) = 274.41, p <
.001, ηp2 

= .545, 90% CI [.48; .60], but no significant main effect of 
stereotype congruency, F(2, 458) = 0.85, p = .428, ηp2 

= .004, 90% CI 
[.00; .02]), nor a significant interaction, F(2, 458) = 1.43, p = .239, ηp2 

=

.006, 90% CI [.00; .02]. We additionally conducted three separate t-tests 
of implied versus control probes, which confirmed that STI effects were 
significant in all three conditions with moderate-to-large effect sizes (see 
Table 1). 

5.3. Discussion 

Results of Experiment 1 indicated robust spontaneous trait in-
ferences from behavior, characterized by a moderate-to-large effect size 
that is typical for the probe recognition paradigm (see Bott et al., 2022). 
Thus, our newly developed stimulus materials and adopted procedure 
was generally sensitive for capturing STI effects. Contrary to our hy-
potheses, there was no interaction between stereotype congruency and 
probe type in response latencies, and STI effects were similarly moderate 
to large in all congruency conditions. This finding diverges from previ-
ous research where participants' response latencies to implied probes 
were affected by stereotype congruency (e.g., Wigboldus et al., 2003). 

Our exploratory analyses reported in the supplemental materials 
indicated that the hypothesized effect instead might have shifted into Ta
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the error rates: We observed a significant interaction effect between 
probe type and stereotype congruency on error rates with an interme-
diate effect size (ηp2 

= .086). This effect was driven by a significantly 
larger STI effect in the stereotype congruent condition compared to the 
stereotype neutral baseline and incongruent condition. However, given 
the procedural characteristics of the probe recognition task as we 
employed it (i.e., with an accuracy-focused procedure and instruction), 
we neither expected nor preregistered error rates as the main dependent 
variable. Correspondingly, participants in Experiment 1 produced a very 
low average error rate of M = .06 (SD = .09), as typical for this para-
digm, and 34 participants (14.8%) did not commit any errors. We thus 
cannot rule out the possibility that the observed effect is a false positive 
effect. It remains an open question whether this unexpected result 
signaled that the hypothesized effect of stereotype congruency on STIs 
shifted into the error rates due to procedural characteristics of our 
experimental design, or whether we observed a false positive effect. To 
answer this question, we conducted a close replication of Experiment 1 
in which we (a) adapted the experimental procedure to drive the effects 
of our manipulations into the error rates and (b) established error rates 
as the main dependent variable and preregistered our hypotheses 
accordingly. 

6. Experiment 2 

Experiment 2 was a close replication of Experiment 1, with the only 
exception that we instructed participants to focus on responding fast and 
implemented a response deadline procedure with feedback for slow 
responses. Parallel to Experiment 1, we expected general STI effects in 
the stereotype neutral trials, indicated by higher error rates following 
implied trait probes as compared to control trait probes, as well as a 
significant interaction between stereotype congruency (congruent vs. 
neutral vs. incongruent) and probe type (implied trait vs. control trait) 
on error rates in the target trials. The hypothesized direction of this 
interaction was also parallel to Experiment 1 (larger STI-effect in 
stereotype-congruent than in incongruent trials, but we had no direc-
tional hypotheses regarding STI-effects in stereotype (in)congruent 
versus stereotype-neutral trials). 

6.1. Method 

6.1.1. Participants 
The analyses of Experiment 2 are based on data from N = 77 par-

ticipants (N = 76 for error rate analyses; 36 male, 40 female, 1 diverse; 
age: 18 to 74 years, M = 36.0, SD = 12.2) recruited via Prolific with the 
same eligibility requirements and the same financial reward as in 
Experiment 1. Sample size was estimated for an effect size of ηp2 

= .060 
based on the first Experiment's interaction effect in the exploratory 2 
(probe type: implied, control) x 3 (stereotype congruency: congruent, 
neutral, incongruent) ANOVA on error rates, ηp2 

= .086, and its lower 
bound of the 60% CI [.06, .11] (leaving a 20% risk that the corre-
sponding population effect might be lower than the confidence lower 
bound; Perugini et al., 2014). We had preregistered the required sample 
size of N = 78 based on a power analysis with 1 - β = .80 and α = .05. 
Although this required sample size was considerably smaller than in 
Experiment 1, we had deemed this approach reasonable, given that the 
exploratory result of Experiment 1 provided us with the most relevant 
estimate for this specific effect of interest (as compared to a general 
estimate for an effect size); as well as prudent, given that we relied on 
the lower bound of the 60% confidence interval. 

Given an expected exclusion rate of 5–10%, we collected data of N =
80 participants. For the analyses of response latencies, we excluded data 
from n = 3 participants, and for the error rates, of n = 4 participants, 
respectively (see supplemental materials). 

6.1.2. Design 
The full design was identical to Experiment 1, with error rates 

serving as principal dependent variable. 

6.1.3. Materials and procedure 
We employed the same stimulus materials and identical procedure as 

in Experiment 1, with the exception that participants were instructed to 
focus on responding fast while also responding accurately, and that we 
implemented a response deadline procedure. That is, if participants' 
responses fell above 750 ms, the probe word was replaced by a “too 
slow” message written in bright blue letters in the center of the screen 
until they responded. This response deadline was chosen based on par-
ticipants‘ mean response times of 756 ms to target trials in Experiment 1 
to trigger subjective time pressure without severely hampering perfor-
mance. Participants received no feedback on correct/incorrect re-
sponses. The whole study lasted approximately 16 min. 

6.2. Results 

6.2.1. Outlier, data transformation and aggregation 
Data preparation and treatment was identical to Experiment 1 (see 

also Table S.5 for the multiverse approach). Table 2 reports descriptive 
values and test statistics of the STI effects of error rates in all conditions 
and experiments. Overall, participants responded faster (M = 633 ms, 
SD = 100 ms), but with higher error rates (M = .15, SD = .14) in 
Experiment 2 as compared to Experiment 1, indicating that the response 
deadline procedure was successful. 

6.2.2. Planned analyses 
We first verified that our adoption of the probe recognition paradigm 

using a response deadline and error rates as dependent variable was 
sensitive for the assessment of STI effects by conducting a one-tailed 
repeated measures t-test of responses in the stereotype-neutral trials. 
As predicted, participants' error rates were significantly higher for 
implied trait probes than for control trait probes (see Table 2). 

The planned 2 (Probe type: implied trait vs. control trait) by 3 (ste-
reotype congruency: congruent vs. neutral vs. incongruent) within- 
subjects ANOVA on error rates revealed a significant main effect of 
Probe type, F(1, 75) = 38.73, p < .001, ηp2 

= .341, 90% CI [.20; .46], but 
there was no significant main effect of stereotype congruency, F(2, 150) 
= 1.19, p = .307, ηp2 

= .016, 90% CI [.00; .05]), nor a significant 
interaction effect, F(2, 150) = 0.40, p = .669, ηp2 

= .005, 90% CI [.00; 
.03]. 

Results of exploratory analyses of response latencies are reported in 
the supplemental materials. 

6.3. Discussion 

Results of Experiment 2 again indicated significant and robust STI 
effects in both dependent variables. Importantly, we did not observe any 
significant interaction between stereotype congruency and probe type, 
neither on error rates nor on response latencies. STI effects in error rates 
were characterized by similar moderate-to-large effect sizes, and STI 
effects in response latencies were characterized by similar small-to- 
medium effect sizes throughout conditions. Thus, although our pro-
cedure should have fostered the effect of stereotype congruency on STIs 
in the error scores, we observed no such effect. Taken together, these 
findings suggest that effects of stereotypes on STIs are not replicable or 
unstable at best, and that the significant stereotype congruency effect on 
STIs observed in the error rates of Experiment 1 indeed may have been a 
false positive. The question remains, however, why the present studies 
did not consistently replicate stereotype effects on STIs as reported in the 
literature (e.g., Wigboldus et al., 2003). 

One reason for this non-replication may be located in procedural 
characteristics that differed between our studies and the original 
research. Specifically, most available studies implemented a relatively 
small number of stimuli (between six and fourteen trait-implying 
behavioral statements; see supplemental materials). Importantly, most 
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previous research manipulated stereotype congruency within state-
ments and participants, leading to repetitions of statements, actor labels, 
and trait probes within participants. For example, in Wigboldus et al.'s 
(2003) studies, participants read repeated presentations of the same 
behavioral statement paired with different actors (e.g., “The skinhead 
hits the saleswoman”, “The girl hits the saleswoman”) as well as explicit 
actor-trait pairs (“The skinhead is aggressive”, “The girl is aggressive”) – 

and each of these statements again repeated with different probe words. 
We, in contrast, employed a much higher number of behavioral stimuli 
and ensured that each behavioral statement was presented only once to 
each participant. Notably, we had originally implemented these differ-
ences in order to reduce unwanted error variance by avoiding potential 
carry-over effects due to repeated stimulus presentations, such as 
stimulus-response bindings (e.g., Henson et al., 2014) or negative 
priming effects (e.g., Tipper, 2001). We had thus expected to increase the 
sensitivity of the probe recognition paradigm for any effects genuinely 
related to spontaneous impression formation from behavior and ste-
reotypes. Given the unexpected results, however, we began to suspect 
that the procedural differences between our and the original studies 
might be responsible for the non-replication of stereotype effects in our 
experiments. For example, the high repetition rate of the same stimuli 
with different actor labels may have increased the salience of these actor 
labels. Further, the comparison between congruent and incongruent 
labels for each behavior may have induced contrast effects that signaled 
the relevance of these actor labels, which in turn may have increased the 
accessibility of related stereotype contents and/or increased the ten-
dency to apply activated stereotypes to the behavioral inference. Indeed, 
the assumption that such stimulus characteristics affect person in-
ferences is not new: There is ample evidence from impression formation 
research demonstrating that categorical information impacts impres-
sions only when it is made salient (Beckett & Park, 1995), accessible 
(Köpetz & Kruglanski, 2008), and relevant (Gawronski et al., 2003; 
Köpetz & Kruglanski, 2008; for a theoretical model with similar as-
sumptions, see Kunda & Thagard, 1996). 

We thus conducted a third experiment, in which we employed our 
carefully pretested stimulus materials from Experiment 1 and 2 but 
designed the procedure of the probe recognition task to be as similar as 
possible to the procedure employed by previous research (e.g., Wig-
boldus et al., 2003). 

7. Experiment 3 

In Experiment 3, we implemented an experimental procedure as 
similar as possible to the original research by Wigboldus et al. (2003) 
and Ramos et al. (2012). Therefore, we presented each participant with 
only a subset of six different behavioral statements. Overall, participants 
saw each statement altogether twelve times throughout the task: six 
times as a behavioral statement, and six times as trait-version of that 
statement. Both the behavioral and trait statements appeared as target 
and as filler trials (with different sets of probes) and in each of the three 
stereotype congruency conditions (with different actors). For example, 
the same group of participants were presented twice (with different 
probes) with the behavioral statements “The bodybuilder picked up a 
stack of boxes like it was nothing” (stereotype congruent), “The old man 
picked up a stack of boxes like it was nothing” (stereotype incongruent), 
and “Leslie picked up a stack of boxes like it was nothing” (stereotype 
neutral); and twice with each of the trait statements (e.g., “The body-
builder was strong”, “The old man was strong”, “Leslie was strong”). We 
also modified probes of the filler trials (but not of target trials) to better 
resemble previous research in that the social group labels also appeared 
as probe words. 

Assuming that these procedural characteristics were relevant in 
producing an effect of stereotype congruency on STIs, we expected to 
observe a significant interaction between stereotype congruency 
(congruent vs. neutral vs. incongruent) and probe type (implied trait vs. 
control trait) on response latencies in the target trials. Like in the Ta
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previous studies, we expected this interaction to be driven by a larger 
STI effect in stereotype congruent than in incongruent trials and had no 
directional hypotheses regarding STI-effects in stereotype (in)congruent 
versus stereotype-neutral trials. 

7.1. Method 

7.1.1. Participants 
The analyses of Experiment 3 are based on data from N = 227 par-

ticipants (88 male, 134 female, 4 diverse; age: 18 to 74 years, M = 33.2, 
SD = 13.5) recruited via Prolific with the same eligibility requirements 
and financial reward as in Experiment 1 and 2. We had preregistered a 
required sample size of N = 216 valid data sets based on the same power 
analysis as in Experiment 1. We collected data of N = 237 participants 
(including an expected exclusion of 5–10%). Following preregistered 
criteria, we excluded data from n = 10 participants (see supplemental 
materials). 

7.1.2. Design 
The design of the probe recognition task diverged from Experiment 1 

and 2 in that each participant only saw a subset of our larger stimulus 
sample whilst still completing a similarly long probe recognition task. 
The task thus followed a 5 (Stimulus set assignment: 1–5; between) by 2 
(Statement: target, filler; within) by 3 (stereotype congruency: 
congruent, neutral, incongruent; within) mixed design, with the further 
4 level within-factor probe type (implied trait, control trait, included 
noun, included verb) nested into the target trials and the 3 level within- 
factor filler type (1, 2, 3; see Materials) nested into to the filler trials. 

The critical trials formed the same 2 (probe type: implied, control) x 
3 (stereotype congruency: congruent, neutral, incongruent) within- 
subjects design as in Experiment 1 and 2. Like in Experiment 1, mean 
response latencies per cell of the target design served as the main, and 
error rates as auxiliary dependent variable. 

7.1.3. Materials 

7.1.3.1. Target items. We removed three statements from the initial 
statement pool (see Table S.2) and split the remaining 30 statements into 
stimulus sets of 6 statements each. The target statements were paired 
with the same four probe words as in Experiment 1 and 2, except for the 
control trait probes, where we ensured that the control traits were 
implied by another statement within the same stimulus subset. 

7.1.3.2. Filler items. Filler stimuli differed in various aspects from our 
previous two experiments. We developed three types of filler stimuli 
with the same demands as in Experiment 1 and 2 for balancing correct 
affirmative and negative responses, and the additional aim to resemble 
Wigboldus et al. (2003) more closely (see Table S.4 in the supplemental 
materials). Filler type 1 consisted of the target statements (with stereo-
type congruent, incongruent, and neutral actors), each paired with four 
filler probes: (1) a noun included in another statement, requiring a 
negative response, and (2) an included verb, (3) an included actor, and 
(4) an included adjective/adverb (or another included word, in case no 
adjective/adverb was available, such as a pronoun, determiner, prepo-
sition, or noun); all three requiring an affirmative response. For filler type 
2 and 3, following Wigboldus et al. (2003), we developed one adjective- 
version of each target statement consisting of the trait implied in the 
behavioral statement and the respective actor. For example, from the 
target statement “The bodybuilder picked up a stack of boxes like it was 
nothing”, we formed the filler statement “The bodybuilder was strong”. 
For filler type 2, the probes were the same as used for the respective 
target statement (e.g., strong – caring – boxes – picked). Because the 
adjective implied in the target trial is included in these filler statements, 
this probe required an affirmative response, whereas the remaining 
three probes required a negative response. Probes for filler type 3 

consisted of (1) the included trait and (2) the actor of the statement, both 
requiring an affirmative response, as well as (3) the control trait and (4) 
a verb included in another target statement of the same set, both 
requiring a negative response. In sum, this resulted in 54 filler state-
ments per stimulus set. 

7.1.4. Procedure 
The procedure of the probe recognition paradigm was close to 

Experiment 1, with the difference that participants were required to 
correct their response after error feedback in order to continue with the 
task. Participants were randomly assigned to one of the five experi-
mental stimulus sets consisting of 72 trials presented in individual 
random order. Of the 72 trials, 18 were target statements (six statements 
presented three times, with a stereotype congruent, neutral, and 
incongruent actor); the remaining 54 trials were filler trials. After 
completing the probe recognition task, participants responded to the 
same questions as in Experiment 1 and provided informed consent. The 
whole study lasted approximately 17 min. 

7.2. Results 

7.2.1. Outlier, data transformation and aggregation 
Like in Experiment 1, our main dependent variable was computed by 

aggregating mean response latencies of correct responses (overall M =
803 ms, SD = 175 ms) per participant and cell of the design. Likewise, 
while we report analyses based on the general cut-off criterion of re-
sponses ≥2000 ms, resulting in exclusion of 1.3% of trials, we report 
results of analyses using different trimming and transformation methods 
in the supplemental materials (Table S.5). Note that results were not as 
homogeneous as in the previous studies. 

7.2.2. Planned analyses 
A one-tailed repeated measures t-test of response latencies in the 

stereotype-neutral trials showed that participants' responses to implied 
trait probes were significantly slower than responses to control trait 
probes, indicating a sensitivity of the modified procedure for assessing 
STI effects. Tables 1 and 2 report descriptive statistics of response la-
tencies and error rates, as well as test statistics of STI effects in each of 
the conditions. 

The planned 2 (probe type: implied trait vs. control trait) by 3 (ste-
reotype congruency: congruent vs. neutral vs. incongruent) within- 
subjects ANOVA on mean response latencies for correct responses yiel-
ded a significant main effect of probe type, F(1, 226) = 184.74, p < .001, 
ηp2 

= .450, 90% CI [.37; .51], and also a significant main effect of ste-
reotype congruency, F(2, 452) = 3.57, p[GG] = .030, ηp2 

= .016, 90% CI 
[.00; .04]. Importantly, the expected 2 (probe type: implied trait vs. 
control trait) by 3 (stereotype congruency: congruent vs. neutral vs. 
incongruent) interaction effect was significant, F(2, 452) = 8.80, p <
.001, ηp2 

= .037, 90% CI [.01; .07] (see Fig. 1; Note that the interaction 
was non-significant for 6 out of 15 trimming / transformation methods; 
see Table S.5). 

Effect sizes for Spontaneous Trait Inferences (i.e., differences be-
tween implied and control traits) were significant in all stereotype 
congruency conditions, but descriptively highest for stereotype 
congruent trials, followed by the neutral control trials, and the stereo-
type incongruent trials (see Table 1). For further inspection of this 
interaction, we submitted individual STI-indices (difference scores of 
response latencies to implied minus control traits) to three planned 
follow-up t-tests between the congruency conditions (applying Bonfer-
roni correction for multiple comparisons, thus p < .017). STI difference 
scores did not differ significantly between the stereotype congruent 
(Mdiff = 90 ms, SDdiff = 119 ms) and neutral (Mdiff = 72, SDdiff = 121) 
condition, t(226) = 1.77, p = .078, dz = 0.12, 95% CI [−0.01; 0.25]; but 
did differ between the stereotype neutral and the stereotype incongruent 
(Mdiff = 45 ms, SDdiff = 126 ms) condition, t(226) = 2.45, p = .015, dz =
0.16, 95% CI [0.03; 0.29], and between the stereotype congruent and 
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incongruent condition; tone-tailed(226) = 4.05, p < .001, dz = 0.27, 95% 
CI [0.13; 0.41] (see Fig. 1).1 

7.3. Discussion 

We had conducted Experiment 3 as close replication of published 
research (e.g., Wigboldus et al., 2003) and the altered procedure seemed 
indeed more sensitive for an effect of stereotype congruency on STIs: We 
observed a significant interaction between probe type and stereotype 
congruency, albeit characterized by a small effect size. Pairwise com-
parisons further indicated that the STI effect was reduced for stereotype 
incongruent actors as compared to neutral actors, but there was no in-
crease of STI effects for stereotype congruent actors, replicating some of 
the prior research (Stewart et al., 2003; Wigboldus et al., 2003, 2004). 
Note, however, that this interaction was not entirely robust for varia-
tions of trimming and transformation methods of response times (see 
Table S.5) and thus should be interpreted with caution. The comparison 
of Experiment 3 to Experiments 1 and 2 lends support to our initial 
suspicion that stimulus repetitions may be responsible for the observed 
interaction effect between stereotype congruency of actor-based and 
behavior-based inferences. However, in order to systematically investi-
gate this suspicion, it seems essential to conduct a direct comparison 
between the two employed procedures. 

8. Experiment 4 

In order to allow for a direct comparison of the different experi-
mental procedures, and to replicate our previous pattern of results, we 
conducted Experiment 4, in which participants were randomly assigned 
to either a low-repetition procedure (parallel to Experiment 1) or a high 
repetition procedure (parallel to Experiment 3). We hypothesized a 
significant three-way interaction between procedure (high vs. low 
repetition; between subjects), stereotype congruency (congruent vs. 
neutral vs. incongruent; within subjects) and probe type (implied trait 
vs. control trait; within subjects) on response latencies. We expected this 
interaction to be driven by a larger 2 (probe type) x 3 (stereotype con-
gruency) interaction effect in the high as compared to the low repetition 
condition. 

8.1. Method 

8.1.1. Participants 
The analyses of Experiment 4 are based on data from N = 470 par-

ticipants (261 male, 202 female, 5 diverse; age: 18 to 87 years, M = 40.7, 
SD = 14.1) recruited via Prolific with the same eligibility requirements 
as the prior experiments, for a reward of £2.60. A subgroup of n = 236 
completed the low repetition procedure of the probe recognition para-
digm (as in Experiment 1 and 2), n = 234 completed the high repetition 
procedure (as in Experiment 3). 

We had preregistered a target sample size of N = 480 (determined 
based on financial constraints). Allowing for an expected exclusion of 
4.6%, we had collected N = 507 valid data sets (preregistered: N = 503). 
Following preregistered criteria, we excluded data from n = 37 partic-
ipants (see supplemental materials). 

The final sample size of N = 470 was sensitive to detect an interac-
tion effect of ηp2 

= .010 (α = .05, 1 - β = .80) in the central 2 (procedure: 
high vs. low repetition; between) x 2 (probe type: implied, control; 
within) x 3 (stereotype congruency: congruent, neutral, incongruent; 
within) mixed ANOVA (MorePower 6.0; Campbell & Thompson, 2012). 

8.1.2. Design, materials, and procedure 
In Experiment 4, participants were randomly assigned to complete 

either an identical replication of Experiment 1 (“low repetition pro-
cedure”) or Experiment 3 (“high repetition procedure”). Therefore, the 
critical design of the target trials followed a 2 (Procedure: high vs. low 
repetition; between) by 3 (Stereotype congruency: congruent, neutral, 
incongruent; within) by 2 (Probe type: implied trait, control trait; 
within) mixed design, with the main DV response latency, and the 
auxiliary DV error rate. 

8.2. Results 

8.2.1. Outlier, data transformation and aggregation 
We employed the same preregistered trimming and transformation 

methods as in the previous experiments (see Tables S.5 and S.6). Note 
that results depended on the choice of trimming and transformation 
methods more than in the previous experiments. For sake of cohesive-
ness, we adhere to reporting full results based on the general cut-off 
criterion of responses ≥2000 ms in the main body of this article but 
inform readers about divergent results for the central interaction effects 
to be found in the supplemental materials (Tables S.5 and S.6). 

Our main dependent variable was computed by aggregating mean 
response latencies of correct responses (overall M = 807 ms, SD = 170 
ms) per participant and cell of the design. 

Fig. 1. Response latencies in Experiment 3 for implied and control probes in the stereotype congruent, neutral, and incongruent condition. The central tendency is 
the mean, error bars represent 95% confidence intervals for means in within-subjects designs (see Morey, 2008). 

1 Parallel to Experiment 1 and 2, the follow-up t-test between the stereotype 
congruent and incongruent condition had been preregistered as one-tailed, and 
the tests including the stereotype neutral condition had been preregistered as 
two-tailed. 
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8.2.2. Planned analyses 
Replicating prior results, the preregistered one-tailed repeated 

measures t-tests of response latencies in the stereotype neutral trials 
showed that participants' reactions to implied trait probes were signif-
icantly slower than to control trait probes in both the low repetition 
procedure (dz = 0.86) and the high repetition procedure (dz = 0.57; see 
Table 1), confirming a sensitivity for assessing STI effects. 

8.2.2.1. Joint analysis for low and high repetition procedures. The plan-
ned 2 (Procedure: high vs. low repetition; between subjects) by 2 (Probe 
type: implied trait, control trait; within subjects) by 3 (Stereotype con-
gruency: congruent, neutral, incongruent; within subjects) mixed 
ANOVA on mean response latencies did not yield a main effect of Pro-
cedure, F(1, 468) = 1.46, p = .228, ηp2 

= .003, 90% CI [.00; .02], but a 
significant main effect of Probe Type, F(1, 468) = 434.84, p < .001, ηp2 

=

.482, 90% CI [.43; .53], as well as a significant main effect of Stereotype 
Congruency, F(2, 936) = 3.15, p = .043, ηp2 

= .007, 90% CI [.00; .02]. 
The central 2 (procedure) by 2 (probe type) by 3 (stereotype con-

gruency) interaction effect was not significant, F(2, 936) = 1.15, p =
.318, ηp2 

= .002, 90% CI [.00; .01] (see Fig. 2). We observed a marginally 
significant 2 (probe type) by 3 (stereotype congruency) interaction ef-
fect, F(2, 936) = 3.06, p = .047, ηp2 

= .007, 90% CI [.00; .02]. Note, 
however, that this 2 × 3 interaction effect was non-significant for 12 out 
of 15 trimming / transformation methods; see Table S.6. 

8.2.2.2. Separate analyses for low and high repetition procedures. As 
preregistered, we further conducted two separate 2 (Probe type) by 3 
(Stereotype congruency) within-subjects ANOVAs for the high and the 
low repetition procedures, respectively. 

8.2.2.2.1. Low repetition procedure. In the low repetition procedure, 
this analysis yielded a significant main effect of probe type, F(1, 235) =
297.30, p < .001, ηp2 

= .559, 90% CI [.49; .61], no significant main effect 
of stereotype congruency, F(2, 470) = 0.25, p = .781, ηp2 

= .001, 90% CI 
[.00; .01], but a marginally significant interaction effect, F(2, 470) =
3.11, p[GG] = .048, ηp2 

= .013, 90% CI [.00; .03] (interaction non- 
significant for 10 out of 15 trimming / transformation methods; see 
Table S.5). 

We computed follow-up t-tests, applying Bonferroni correction for 
multiple comparisons (thus p < .017), comparing STI effects (i.e., dif-
ferences between implied and control traits) between the stereotype 
congruency conditions. These t-tests revealed that, unexpectedly, STI 
effects in the stereotype congruent (Mdiff = 68 ms, SDdiff = 90 ms) and 
stereotype incongruent (Mdiff = 53, SDdiff = 86) condition did not differ 
significantly, t(235) = 2.01, p = .023, dz = 0.131 (one-tailed); and 
neither did the congruent and the neutral (Mdiff = 69 ms, SDdiff = 81 ms) 
condition; t(235) =−0.17, p = .869, dz =−0.011 (two-tailed). However, 
STI effects were significantly smaller in the incongruent as compared to 
the neutral condition; t(235) = 2.54, p = .012, dz = 0.165 (two-tailed).2 

8.2.2.2.2. High repetition procedure. In the high repetition proced-
ure, the 2 × 3 ANOVA yielded a significant main effect of probe type, F 
(1,233) = 181.08, p < .001, ηp2 

= .437, 90% CI [.36; .50], as well as a 
significant main effect of stereotype congruency, F(2, 466) = 3.72, p =
.025, ηp2 

= .016, 90% CI [.00; .04], whereas the 2 (Probe type) by 3 
(Stereotype congruency) interaction effect was non-significant, F(2, 
466) = 1.66, p = .191, ηp2 

= .007, 90% CI [.00; .02], thus not replicating 
results of Experiment 3. 

8.3. Discussion 

In Experiment 4, we had aimed at systematically comparing the 

different experimental procedures employed in our first two studies (i.e., 
low repetition procedure) versus our Experiment 3 and most published 
research (i.e., high repetition procedure). Spontaneous Trait Inference 
effects (i.e., differences between implied and control traits) were sig-
nificant in both procedures and all stereotype congruency conditions, 
mirroring results from our previous experiments. Contrary to our hy-
potheses, however, we did not observe a significant moderation of ste-
reotype effects on STIs by procedure. Descriptively, the pattern of results 
was even reversed to the results obtained in Experiment 1 and 3, with a 
significant stereotype congruency effect on STIs in the low repetition 
condition (for 5 out of 15 preregistered trimming and transformation 
methods), but no such effect in the high repetition condition. Therefore, 
results neither replicated our initial results, nor the results of published 
research (i.e., an effect of stereotype congruency on STIs with a high 
repetition procedure; e.g., Wigboldus et al., 2003). Furthermore, 
although the probe type by stereotype congruency interaction was sig-
nificant in the low repetition condition, it was driven by higher STI ef-
fects in the stereotype neutral as compared to the congruent and 
incongruent conditions. The direction of the interaction effect is thus 
also contrary to prior research. Finally, our multiverse analysis approach 
(i.e., our comparison of different plausible trimming and transformation 
methods to control for outliers in response latencies) indicated a rela-
tively low level of robustness of the stereotype effect on STIs, which was 
more often non-significant than significant. In sum, the results of 
Experiment 4 contradict the hypothesis that a procedure with higher 
repetitiveness produces effects of stereotypes on STIs. Instead, we again 
observed large and highly robust STI effects that do not appear to be 
reliably moderated by stereotype congruency. 

9. General discussion 

The present research had originally aimed at investigating the un-
derlying mechanisms of stereotype effects on spontaneous trait in-
ferences from behavior (STIs). Our four high-powered pre-registered 
experiments, however, mostly obtained null results or small effects of 
stereotypes on STIs that were not robust to different trimming and 
transformation methods. Eventually, only one of our four high-powered 
and preregistered studies showed the hypothesized moderating effect of 
stereotypes on STIs, and that with a small effect size. Further, results 
yielded inconclusive results regarding the notion that the experimental 
procedure (low versus high repetitiveness) may represent a systematic 
moderator for the occurrence of such stereotype effects – with one 
affirmatory and one adversarial study. These results seem remarkable 
given that we had deemed our experiments methodologically superior to 
the prior research: We included a higher number of carefully pretested 
stimuli, control trait probes for every behavioral statement to compare 
actual STI effects between stereotype congruency conditions, larger 
sample sizes with high test power to detect small effect sizes, and 
meticulously preregistered hypotheses, methods, and analyses. 

In sum, our experiments paint the picture of highly robust sponta-
neous trait inferences in all experiments, conditions, and dependent 
variables but signal that stereotype effects on STIs may be less robust 
than one may presume from the previously published research. 

9.1. Determinants and generalizability of stereotype effects on STIs 

Up to date, effects of stereotypes on STIs are typically postulated as a 
certain empirical finding without reference to potential limitations or 
boundary conditions (e.g., Chen et al., 2021; Uleman et al., 2012). Our 
own research, however, does not support this postulate and we would 
like to argue that the published research is also not as conclusive as 
warranted to be interpreted as a robust and generalizable research 
finding. At closer inspection, published research findings yield small 
effect sizes that shift unpredictably between different dependent vari-
ables (between and within lines of research; e.g., Ramos et al., 2012), 
that are sometimes absent for subsamples (e.g., Wigboldus et al., 2004), 

2 Parallel to Experiments 1 to 3, the follow-up t-test between the stereotype 
congruent and incongruent condition had been preregistered as one-tailed, and 
the tests including the stereotype neutral condition had been preregistered as 
two-tailed. 
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and that are partly based on rather small sample sizes (N = 1681 in k = 8 
publications, with kstudies = 24 experiments; compared to N = 1004 in 
the current research), and a very restricted number of stimuli (between 6 
and 14 statements; e.g., Stewart et al., 2003; Wigboldus et al., 2003; 
with the recent exception of 24 stimuli in Yang et al., 2022). Further-
more, given the general research culture of the time when most studies 
on stereotype effects on STIs were published, we cannot rule out that 
some existing non-significant research findings sucummed to the file- 
drawer effect and have not yet been published. 

Taken together, we cannot rule out that the effect of stereotypes on 
STIs is either non-systematic or so small – especially compared to the 
large and robust effect of STIs – that its occurrence appears to some 
extent random and/or determined by yet unknown moderating factors. 
Such moderating factors may boost or hinder stereotype effects by (a) 
amplifying the frequency or strength of stereotype activation, (b) 
amplifying the likelihood of application of stereotype-based inferences 
to the spontaneous impression of that individual, and/or (c) enhancing 
the ambiguity of trait-implying behavior. We had explored one potential 
moderating factor in two experiments, namely high repetitiveness of 
stereotype labels and behavioral statements within the experimental 
procedure,. We had we hypothesized that it may influence the relative 
salience, activation and/or application of stereotypes, which in turnmay 
influence stereotype effects on STIs. However, we did not observe 
consistent findings. Similarly, other proposed moderators such as 
cognitive load (Wigboldus et al., 2004), negative mood (Wang et al., 
2015), or high power (Wang & Yang, 2017) have not yet been repli-
cated. Possibly, yet unknown moderators may appear as unsystematic 
variance and thus contribute to the low robustness of stereotype effects, 
potentially because they may depend on participant-stimulus in-
teractions (e.g., level of individual accessibility and/or personal 
endorsement of each single stereotype-based inference) – which cannot 
be adequately detected with the current methods. Further investigating 
moderators of stereotype effects on STIs thus seems, in our view, a 
necessary and fruitful endeavor for future research. 

9.2. Implications for stereotype effects in impression formation 

We had introduced the current research by referring to seminal 
published literature documenting that stereotypes can and do guide 
perceivers' impressions in some instances, even when perceivers have 
access to individuating information about others (e.g., Duncan, 1976; 
Dunning & Sherman, 1997; Sagar & Schofield, 1980); a notion that is 
also reflected in classical models of impression formation (e.g., Brewer, 
1988; Fiske & Neuberg, 1990). In light of our current results, it is, 
however, important to note that these seminal findings have predomi-
nantly been shown for ambiguous behaviors and situations – in which 
stereotypes can be used to disambiguate incoming information. This 

does not imply that social categorization and stereotype activation 
inevitably or universally affect impression formation (Roth et al., 2019). 
On the contrary, when perceivers have access to individuating infor-
mation about others, such as the individual behavior described in our 
stimulus materials, it appears more functional to use these as basis of 
impression formation rather than category labels and associated ste-
reotype traits. Indeed, research on the integration of individuating and 
categorizing information into person impressions documents that per-
ceivers' reliance on stereotypes can be small to non-existent (e.g., 
Beckett & Park, 1995; Köpetz & Kruglanski, 2008; Monroe et al., 2018; 
Rubinstein et al., 2018). For example, target gender has been shown to 
influence perceivers' judgments only when made more salient than the 
individuating information (Beckett & Park, 1995) or when judged as 
subjectively relevant by perceivers (with strong gender-stereotypic as-
sociations; Gawronski et al., 2003). 

We argue that our current research is in line with these findings 
because in typical STI studies, participants are provided with individu-
ating information about actors exhibiting highly trait-diagnostic and 
unambiguous behaviors, which gives little room for more general ste-
reotypic information to influence the inference process in person 
perception. 

Considering our results and our inspection of the variability of effects 
in the published literature, we thus agree with Kunda and Thagard's 
(1996) conclusion that we can “not assume that stereotypes dominate 
impressions, or that they are used earlier and more automatically than 
are other types of information” (p. 302). Instead, they may be unreliable 
or small, and may be highly dependent on specific characteristics of the 
situation or experimental procedure – both of which remain to be sys-
tematically investigated in future research. 

9.3. Conclusion 

Our research demonstrates that stereotype effects on spontaneous 
impressions from unambiguous behavior may be less robust than pre-
viously assumed. To be clear, we do not deny that stereotypes play a 
crucial role in people's making sense of others and can have influential 
and pervasive effects. The exact mechanisms of when and under which 
conditions stereotypes are activated and applied to an individual person 
of which more or less diagnostic information is available, however, need 
to be further investigated. We thus argue that it is crucial to formulate 
and investigate small-scale theories about the determinants and mod-
erators for effects of stereotypes on STIs in order to advance large-scale 
theories about the role of categories and behavior in the impression 
formation process (see Degner et al., 2006). 

We believe that we need far more systematic research to understand 
if and under which circumstances social categorization and stereotype 
activation influence the impression formation process. The two research 

Fig. 2. Response latencies in the low vs. high repetition procedure in Experiment 4, for implied and control probes in the stereotype congruent, neutral, and 
incongruent condition. The central tendency is the mean, error bars represent 95% confidence intervals for means in within-subjects designs (see Morey, 2008). 

J. Mangels and J. Degner                                                                                                                                                                                                                     



Journal of Experimental Social Psychology 108 (2023) 104497

12

traditions of category-based and behavior-based person inferences have, 
so far, developed largely separately from each other (Chen et al., 2021) – 

and it appears high time that we engage in cross-domain integrative 
theorizing and research. 

Open practices 

Preregistrations of methods, hypotheses and analyses plans, as well 
as the experimental files and analyses codes for all experiments can be 
found at https://osf.io/bjndf/?view_only=8f95c66579024c0fb6b44fd 
adb899cd6. All measures, manipulations, and exclusions in all four ex-
periments are disclosed. 
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Böckler-Foundation to the first author. We thank Nicoleta Mihailova and 
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