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ARTICLE INFO ABSTRACT

Keywords: Do stereotypes have a stronger and more persistent effect on impressions when they are moral in tone? In two
Moral experiments (N = 187), participants interacted with members of two groups in an interactive social decision
Stereotype game, modeled on a reward reinforcement task, in which they formed impressions of players based on their
E::;ﬁitionm feedback. Prior to the task, participants were exposed to positive or negative group stereotypes that were moral
Prejudice or nonmoral in content. Although players from each group were, on average, equally likely to provide reward

feedback, participants formed behavioral choice preferences for players from positively-stereotyped groups over
negatively-stereotyped groups. Importantly, this effect was moderated by the moral content of the stereotypes: in
the moral stereotype condition, participants formed more extreme initial expectancies for players’ feedback and
showed more resistance to updating in response to stereotype-disconfirming feedback, whereas in the nonmoral
stereotype condition, initial expectancies were weaker and preferences were updated over time to match players’
actual feedback. Study 2 replicated this effect and additionally showed that moral stereotypes generalize more
strongly to impressions of novel group members compared with nonmoral stereotypes. Computational modeling
suggests this moral stereotype effect is due to extreme initial expectancies combined with group-based updating
of member impressions. Together, these studies demonstrate that moral stereotypes have a stronger influence on
person impressions than nonmoral stereotypes, and that they do so by inducing stronger expectancies for a group
member’s behavior while impairing individuated updating.

Stereotypes of minority ethnic groups are often moral in tone (e.g.,
Abele-Brehm et al., 2020; Fiske et al., 2002). For example, in the United
States, stereotypes commonly asscociate Latinos with crime (Welch
et al., 2011), African Americans with hostility (Devine & Elliot, 1995),
and Muslim men with terrorism (e.g., Jackson, 2010). Although ethnic
stereotypes can also include nonmoral traits such as unintelligence or
lack of skill, moralized characteristics, which convey a sense of right and
wrong, are especially likely to fuel intergroup intolerance, conflict, and
harm (Cuddy et al., 2008; Mooijman & Hoover, 2018; Papakyr-
iakopoulos & Zuckerman, 2021; Skitka, 2010). In this research, we
examined whether moral stereotypes, as compared with stereotypes
lacking a moral component, have stronger effects on impressions formed
of group members and whether such impressions are more resistant to
updating.

* This paper has been recommended for acceptance by Paul Conway.

1. Moral stereotypes and impression formation

Stereotypes are societal-level beliefs regarding social groups and
their members which can refer to members’ traits (e.g., criminal) or life
circumstances (e.g., being poor; Allport, 1954; Devine & Elliot, 1995). A
major function of stereotypes is to guide impressions of individual group
members by creating expectancies, which in turn help a perceiver
characterize a group member’s behavior and predict their future actions
(Fiske, 1998; Hamilton et al., 1990). However, because stereotypes are
generalizations that may misrepresent or exaggerate a group’s attri-
butes, stereotypes can bias impressions and thus contribute to prejudice
and discrimination (Allport, 1954; Hilton & Von Hippel, 1996).

Although the content and functions of moral stereotypes have been
examined in much prior research (Graham et al., 2012; Nicolas & Fiske,
2023; Phalet & Poppe, 1997), the effects of moral stereotypes on
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impression formation have not been investigated. In the impression
formation literature, however, research shows that moral information
profoundly affects a perceiver’s trait inferences (Abele-Brehm et al.,
2020; Brambilla et al., 2011, 2021; Brambilla & Leach, 2014). One
explanation for this effect is that moral information is often perceived to
be diagnostic, revealing a person’s ‘true’ essential character and thus
used to understand their intentions and behaviors (Cuddy et al., 2008;
Goodwin et al., 2014; Heiphetz, 2019; Strohminger & Nichols, 2014).
Alternatively, this effect has been explained in terms of the “other-
profitability” of moral traits—that is, their potential to help or harm
others, including the perceiver—in comparison to the “self-profitability”
of competence-related traits that may primarily serve those who posses
those traits (Peeters & Czapinski, 1990; Wojciszke, 2005). Consistent
with these accounts, information about a person’s honesty has been
found to weigh more heavily in perceivers’ expectations of their coop-
erative behavior in social dilemmas (Van Lange & Kuhlman, 1994), and
information about a job candidate’s morality more strongly influenced
perceivers’ impressions and decisions than more relevant information
about a candidate’s competence (Luttrell et al., 2022). Thus, across a
variety of contexts, moral information has been shown to have an
especially potent effect on impressions, perceived intentions, and ex-
pectations (Day et al., 2014; Luttrell et al., 2016; Van Bavel et al., 2012;
Wojciszke et al., 1998).

How might moral information affect impression formation in the
context of social stereotypes? To the extent that moral content in ste-
reotypes guides impressions of group members in the same way that it
guides impressions of unaffiliated individuals (Abele-Brehm et al., 2020;
Brambilla et al., 2011, 2021; Brambilla & Leach, 2014), moral stereo-
types should have a stronger influence on impressions of group members
compared with nonmoral stereotypes.

2. Moral stereotypes and impression updating

In addition to guiding initial impressions of group members, ste-
reotypes impede the degree to which impressions are updated in
response to new information about a group member (Allport, 1954;
Fiske, 1998). That is, stereotypes shape the construal of individuating
information about a group member to fit stereotypic expectancies
(Darley & Gross, 1983; Hamilton et al., 1990; Kunda & Sherman-
Williams, 1993). This effect may be exacerbated when stereotypes
include moral context: because moral information tends to be seen as
diagnostic of a person’s true character (Brambilla et al., 2019; Cone &
Ferguson, 2015; Mende-Siedlecki et al., 2013), moral impressions are
especially resistant to change (Luttrell et al., 2016, Luttrell et al., 2022;
Reeder & Coovert, 1986; Skowronski & Carlston, 1992). Thus, if moral
content operates similarly in the context of stereotypes, then a moralized
stereotype may also impede the updating of impressions toward mem-
bers of the stereotyped group.

Although research has not previously examined the effect of moral
stereotypes on updating, Schultner et al. (2024) recently found that
group stereotypes impede the updating of impressions by altering the
construal of a group member’s behavior. Using social instrumental
learning tasks, adapted from prior reinforcement learning paradigms (e.
g., Frank et al., 2004; Hackel et al., 2022), their studies investigated how
stereotypical information is continuously updated across repeated in-
teractions with group members. Participants in Schultner et al. (2024)
were presented with stereotype descriptions of two groups—one posi-
tive and one negative—and then interacted with individual members of
each group in a social decision task. Although members of each group
behaved identically in the task, on average, thereby disconfirming the
stereotypes, participants’ choice behaviors reflected a persistent pref-
erence for members of the positively-stereotyped group. Schultner et al.
(2024) proposed that this stereotype effect was due to two concerted
processes: stereotypes (a) created initial divergent expectancies for
group members’ behavior and then (b) led perceivers to update their
impressions of individual group members at the group level, as opposed
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to the individual level, thereby undermining the potential for individ-
uation. Using a computational modeling approach in five studies, they
found that this mechanism explained the effect of stereotypes on par-
ticipants’ impression formation and updating, and that it did so better
than several alternative theoretical accounts. Given the amplified effect
of moral traits on impressions shown in prior research (e.g., Abele-
Brehm et al., 2020; Brambilla et al., 2021), it is possible that moral
content may enhance this biasing effect of stereotypes on impression
updating.

3. Research overview

In the present research, we propose that moral stereotypes have a
stronger and more persistent effect on impressions of group members
compared with nonmoral stereotypes (e.g., concerning competence;
Wojciszke et al., 1998). Integrating prior research on moral impression
formation and stereotyping, we hypothesized that stereotypes with
moral (vs. nonmoral) content would induce more extreme initial ex-
pectancies and impede impression updating in response to stereotype-
inconsistent information. In two experiments, we tested these hypoth-
eses using a social reinforcement learning paradigm in combination with
behavioral analysis and computational modeling (Schultner et al., 2024,
Traast, Schultner, et al., 2024). This approach allowed us to test our
main hypothesis experimentally with behavioral data from repeated
interactions with group members over time, while also testing our
proposed theoretical mechanism using computational modeling.

Hypotheses, exclusion criteria, and sample size were preregistered
for both studies prior to data collection (Study 1: https://aspredicted.org
/EYB_WPX;; Study 2: https://aspredicted.org/PRG_VEX); deviations and
any analyses not included in preregistration are noted. All data, code,
and materials are available at the Open Science Framework [https://osf.
io/7kpn4/]. Approval for both studies was obtained from the local
Ethics Review Board. All studies, measures, manipulations, and data/
participant exclusions are reported in the manuscript or its Supple-
mentary Material.

4. Study 1

In Study 1, participants learned they would complete a social deci-
sion task in which they would interact with members of two groups.
Before beginning the task, participants read group descriptions that
described one group with positive stereotypes and the other with
negative stereotypes. For participants in the moral condition, these de-
scriptions included moral content; for participants in the nonmoral
condition, descriptions related to competence and did not include moral
content. Participants then completed the decision task in which, on each
trial, they viewed a member from each group and had to choose one to
interact with in exchange for a potential point. The participant’s goal
was to form an impression of players, through trial and error, based on
players’ likelihood of providing a reward (i.e., a point), and to then use
this impression to guide future interaction choices. By including these
essential elements of direct socio-interactive learning—that is, the for-
mation of person preferences through action and feedback—it permitted
an experimentally controlled test of interaction-based impression for-
mation (Hackel et al., 2015; Schultner et al., 2024).

Importantly, despite group stereotypes, players from each group
provided rewards at identical rates, on average. Therefore, over time,
participants’ choice preferences should be updated to reflect individual
players’ reward rates rather than the stereotype. However, we predicted
that, compared with nonmoral stereotypes, moral stereotypes would
induce stronger initial reward expectancies as well as group-based
representations of individual players, which together would make par-
ticipants’ impressions more resistant to updating.


https://aspredicted.org/FYB_WPX;
https://aspredicted.org/FYB_WPX;
https://aspredicted.org/PRG_VEX
https://osf.io/7kpn4/
https://osf.io/7kpn4/
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4.1. Method

4.1.1. Participants

Eighty US-based participants completed the study on CloudResearch
in exchange for $5.00 and an additional performance-based bonus
($0.00-$2.50). This sample size (N = 80) was preregistered and based
on prior research using a similar task (Schultner et al., 2024). The self-
identified race/ethnicity of the sample was 78.30 % White/Caucasian,
7.25 % Asian, 5.80 % African American, and 1.45 % Hispanic, with 1.45
% indicating ‘Other’ and 5.80 % who did not indicate their race/
ethnicity. Following preregistered exclusion criteria, we excluded one
participant who showed non-compliant behavior (i.e., responding too
fast on all but one trial in the test phase) and ten participants who failed
to reach a 50 % learning criterion for extreme reward rates (30 %, 70 %)
from the analysis (Schultner et al., 2024)." The final sample included 69
participants (Mage = 42.35 years, SDage = 13.67, 32 females, 37 males).
Sensitivity power analysis conducted in G*Power determined that the
minimal detectable effect size for the mixed-factors Stereotype Valence x
Stereotype Morality interaction (N = 69), our primary effect of interest,
was d = 0.11 (a = 0.05, power = 0.80).

4.1.2. Experimental design

To investigate whether moral (vs. nonmoral) stereotypes influence
reward learning from group members, we used an adapted version of a
probabilistic reward reinforcement learning task that has been used and
validated in prior work (Frank et al., 2004; Hackel et al., 2022; Schultner
et al., 2024). The experimental design included mixed factors: 2 (ste-
reotype valence: positive vs. negative; within-subjects) x 4 (reward rate
of group members: 70 %, 60 %, 40 %, and 30 %; within-subjects) x 2
(stereotype morality: morality vs. competence; between-subjects).

4.1.3. Procedure

Following consent, participants learned that the study examined
impression formation, and that they would engage in an interactive
decision task with players from two different groups who come from
different places (see Fig. 1). The groups were referred to as “Group A"
and “Group B,” and players would be represented by avatars, presum-
ably to maintain their anonymity. Participants were further told that
these groups are known to differ in the cultures and traits and were then
presented with descriptions of each group which contained moral or
nonmoral content that was either positive or negative in valence.
Despite these group descriptions, participants were told that individuals
within each group vary, too, and thus the participant should attend to
the behavior of each individual player. This instruction, in combination
with the group descriptions, represents the conventional construct of a
stereotype: a group-level attribute description that generalizes to some,
but not all, members of the group (Allport, 1954). Participants then
completed a social categorization task to confirm that they learned the
group membership of individual players and the attributes associated
with each group.

Next, participants began the social decision task. They were told that
the other players had taken part in a previous experiment in which they
could give or withhold points across multiple rounds of the game, and
that in the present study, participants would play with these partici-
pants, represented by avatars. This procedure, in which participants
respond to and receive feedback based on players’ previous behavior in
a prior study, is commonly used in behavioral economics research to
reduce deception and enhance believability while maintaining experi-
mental control (e.g., Levine & Schweitzer, 2015). To indicate players’

1 Although exclusion based on below-50 % accuracy was preregistered, the
preregistration omitted that this applied to extreme (30 vs. 70 %) reward pairs,
which provide a clear learning signal; 40 vs. 60 % pairs, by contrast, represent
near-chance probabilities, and are thus less diagnostic for this learning
criterion.
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group memberships, player avatars differed in hair color, eye color, and
color of clothing (as in Schultner et al., 2024). Avatar features and group
labels were counterbalanced between participants. Participants played
with either all-male or all-female avatars, randomized across partici-
pants, to control for potential gender effects. Across studies, avatar
gender did not interact with our main findings, ps > 0.148, and therefore
gender effects are not further discussed.

Participants were instructed to learn which individual players were
most likely to share points in order to maximize their cash earnings. On
each trial, participants chose the player with whom they wished to
interact and then received feedback on whether the chosen player
responded with a point. Participants were told that some individuals
provide more points than others and that no player always shares. Points
were converted to a cash bonus at the end of the session. Importantly,
although reward rates differed between individual players, reward rates
were equated between the two groups. Thus, any group-level difference
in choice preference would reflect the influence of the stereotype as
opposed to group members’ actual behaviors.

4.2. Materials and tasks

Stereotype Descriptions. Stereotype descriptions were based on
previous research (Kunst et al., 2017; Leach et al., 2007; Pratto et al.,
2013; Wojciszke, 2005) and referred to both societal-level and stable
individual group member-level attributes. Moral stereotypes referred to
morality-related attributes of a society (e.g., low or high governmental
corruption) and described group members as immoral, untrustworthy,
dishonest, and unfair (negative stereotype condition) or moral, trust-
worthy, honest, and fair (positive stereotype condition). Nonmoral ste-
reotypes referred to competence-related attributes of society (e.g., a
high- or low-performing educational system) and described group
members as incompetent, unsuccessful, unintelligent, and unambitious
(negative stereotype condition) or competent, successful, intelligent,
and ambitious (positive stereotype condition). Moral and competence
descriptions were designed to be equated in valence, respectively for
positive and negative descriptions, and equated in their perceived trait
stability. The same proportion of person- and societal-level attributes
were used for each description.

Although the moral and competence stereotype descriptions were
designed to be matched in valence, the greater diagnosticity of moral
traits may nevertheless lead them to be perceived as more extreme in
valence than nonmoral traits (Brambilla et al., 2019; Cone & Ferguson,
2015; Reeder & Coovert, 1986; Skowronski & Carlston, 1987), which
can in turn create asymmetric effects on impression updating (Mende-
Siedlecki et al., 2013). To address this possibility in our stimuli, we
assessed valence extremity ratings of the full stereotype descriptions
presented to participants in the task, including counterbalanced pre-
sentation, in a separate sample (N = 100; see SD)2. Results indicated that
negative moral (M = 1.66, SD = 0.89) and nonmoral (M = 1.90, SD =
1.05) stereotypes did not differ in valence, t(95.46) = 1.23, p = .223.
However, positive moral (M = 6.56, SD = 0.64) and nonmoral (M =
6.18, SD = 1.04) stereotypes did differ, t(81.58) = —2.19, p = .031.
Thus, while valence extremity did not pose a confound for negative
stereotype descriptions, the possibility remained that any effect of moral
content in positive stereotypes could be due in part to a valence
difference.

In prior research, such valence differences have been addressed
statistically, such that effects of morally-based attitudes on judgments,
relative to nonmoral attitudes, were tested and found after adjusting for
attitude strength (Luttrell et al.,, 2016; Skitka et al., 2005). Thus,
although valence effects in our stimuli were small and only observed for
positive stereotypes, we included the valence ratings from the inde-
pendent pilot sample as covariates in tests of our main hypothesis to rule
out any potential confounding effect of valence extremity.

Categorization task. Prior to completing the main learning task,
participants completed a classification task where they categorized both
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Training Phase Reward Rates

Group A Group B
Pair1 om 70%  30% em
Pair2 om 60%  40% o
Pair3 em 40%  60% em
Pair4 & 30% 70%

Fig. 1. Player reward rates and sample trial in training phase.
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Training Phase Sample Trial

Shared + 1
= ) Feedback

Stimuli presented

Note. Panel (a) displays reward rates for player pairs in the training phase. Panel (b) shows a sample trial sequence of the training phase. Participants viewed two
players, chose one to interact with (right player in this sample trial), and then received feedback.

players and stereotype attributes as belonging to either Group A or
Group B. This task ensured that participants learned to associate indi-
vidual players and the stereotype descriptions with the appropriate
group labels. On each trial, participants viewed either a player avatar or
a stereotype attribute and classified it as belonging to either Group A or
Group B, via keypress. Target stimuli alternated between avatar images
and stereotype words. The task included 16 trials, and accuracy feed-
back was given following each response. Average classification accuracy
was 86.3 % for Study 1 and 89.8 % for Study 2 (both above chance level,
t(68) = 20.84, p < .001, t(117) = 33.201, p < .001, respectively),
demonstrating learning of both group stereotypes and group
memberships.

Social Decision Task. The social decision task, in which participants
could form and update impressions, included a training phase and a test
phase. The training phase consisted of 160 trials in which participants
could learn about each player through repeated interaction and feed-
back. Participants were instructed that on each round they would be
presented with two players, one from each group, and choose one to
interact with. The participant’s goal was to choose the player that would
give them a point. After each choice, the participant received immediate
reward feedback from the chosen player (+1 or 0 points). Participants
were told that, on each trial, only one player would offer a point. It was
emphasized that despite belonging to different groups, individual
players would vary in their tendency to give points (i.e., their reward
rate). During this training phase, pairs of players presented on each trial
had fixed complementary reward rates (30 %70 %, 40 %-60 %, 60 %—
40 %, or 70 %-30 %, see Fig. 1).

Upon completing the training phase, participants took a short break
and then began the test phase. The test phase included 96 trials and was
designed to assess the reward-based associations formed during training.
Participants again viewed pairs of players, always one Group A player
and one Group B player, and were instructed to choose the player most
likely to give points. However, choice pairs in the test phase included all
possible combinations of Group A and Group B members (e.g., including
pairs with the same reward rates during training), which permitted a
fine-grained assessment of the reward-based associations participants
formed for each player. Although no feedback was given during the test
phase, to prevent new learning, participants received a cash bonus for
choosing more rewarding players.

4.3. Results

To ensure that only valid responses were included in the analysis,
data from trials in which participants responded very quickly (i.e., <
200 ms) or very slowly (i.e., > 2000 ms, also see Schultner et al., 2024)
were excluded. All analyses were performed using the lme4 and

ImerTest packages for R (Bates et al., 2015; Kuznetsova et al., 2017; R
Core Team, 2024). All effect sizes were calculated using the R package
EMAtools. Additionally, we calculated effect sizes for fixed effects using
semi-partial R, as recommended for generalized linear mixed models
(Jaeger et al., 2017a), using the R packages r2glmm (Jaeger et al.,
2017b) and glmmPQL (Venables et al., 2002).

4.3.1. Effect of moral stereotypes on initial reward expectancies

To test our first hypothesis—that moral stereotypes have a stronger
effect on participants’ initial group preferences than stereotypes without
a moral tone—we examined participants’ preferences during the first set
of trials within the training phase. That is, we tested whether partici-
pants’ reward expectancies were initially more biased, favoring
positively-stereotyped members over negatively-stereotyped members,
when stereotypes contained moral content compared to nonmoral con-
tent. Following Traast et al. (2024), we selected the first 30 trials for this
analysis based on visual inspection to capture participants’ initial pref-
erences while including enough responses to provide a valid estimate
(Fig. 2; see unsmoothed choice behavior in s1n.?

A mixed effects logistic regression predicting whether a participant
would choose to interact with a certain player (0 = not chosen, 1 =
chosen) was fitted to the first 30 trials of the training phase. Predictors
included (a) relative reward rate (standardized and centered) of the
target player compared to the alternative player shown on each trial, (b)
stereotype valence, (c) stereotype morality, and (d) the interaction of
stereotype valence and stereotype morality. Random intercepts were
included for subjects and random slopes for the within-subjects factors
relative reward rate and stereotype valence. Because of singular fit,
indicating model overfit and the random effect structure being too
complex, random slopes for reward rate were excluded. However, tests
of simple effects included random effects for all predictors.

This analysis produced main effects of relative reward rate, B =0.14,
SE = 0.05, z = 2.86, p = .004, d = 0.13, indicating a choice preference
for players with higher reward rates, and for stereotype valence, B =
1.49, SE =0.29, 2 =5.10, p < .001, d = 1.25, indicating a preference for
players from positively-stereotyped groups over those from negatively-
stereotyped groups. Although the main effect of stereotype morality
was nonsignificant, B = 0.22, SE = 0.19, z = 1.14, p = .255,d = 0.27, it
was qualified by the Stereotype Valence X Stereotype Morality

2 Although this hypothesis was preregistered, this analysis was not. We
originally planned to test this hypothesis only using computational modeling, as
stated in the preregistration. However, following Traast, Doosje, & Amodio,
2025, this analysis was added to provide a more direct behavioral test of the
hypothesis Traast et al. (2025).
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R

— Positive Moral

- = Negative Moral
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40 80
Trial

Fig. 2. Study 1 choice behavior during training phase over time.

120 160

Note. Smoothed choice behavior during the training phase depicting the likelihood of choosing a player across trials as a function of stereotype valence (within
subjects) and stereotype morality (between subjects). The x-axis displays trial number. The box indicates the first 30 trials of the training phase and grey shading

shows confidence intervals.

interaction, B = —0.84, SE = 0.38, z = —2.21, p = .027, d = —0.51 (see
Fig. 2). This interaction, decomposed with simple effects, indicated that
the effect of stereotype valence on preferences was larger in the moral
condition, B = 1.50, SE = 0.27, 2 = 5.63, p < .001, d = 1.72, than in the
nonmoral condition, B = 0.65, SE = 0.26, z = 2.45, p = .014,d = 1.27.
This interaction effect remained significant when stereotype valence
ratings from the validation study were covaried, B = —0.44, SE = 0.2, z
= —2.16, p = .030, d = —0.48 (See SI).° These results supported our first
hypothesis that moral stereotypes would induce more extreme expec-
tancies for group member behavior compared with nonmoral
stereotypes.

4.3.2. Effect of moral stereotypes on updating of reward expectancies

Next, we asked whether moral stereotypes impair the updating of
preferences for group members, such that they are more likely to persist
despite stereotype-disconfirming feedback. To test this, we examined
participants’ preferences during the test phase. We expected that par-
ticipants would continue to prefer interacting with positively over
negatively stereotyped players during the test phase when the stereo-
types were moral, whereas the effect of nonmoral stereotypes on reward
expectancies would be diminished. To test this prediction, we fit a mixed
effects logistic regression predicting whether a participant would choose
to interact with a given player in test phase trials (0 = not chosen, 1 =
chosen). Predictors included (a) the relative reward rate (standardized
and centered) of the target player compared to the alternative player in
each trial, (b) stereotype valence, (c) stereotype morality, and (d) the
interaction of stereotype valence and stereotype morality as fixed ef-
fects. We added random intercepts for subjects and random slopes for
the within-subjects factors reward rate and stereotype valence.

This analysis produced a main effect of relative reward rate on choice
behavior, B = 0.67, SE = 0.09, z = 7.56, p < .001, d = 1.91, and a main
effect of stereotype valence, B=2.71, SE=0.72,z = 3.74,p < .001,d =
0.84, such that participants preferred to interact with players who were
more rewarding and who were stereotyped in positive terms, similar to
the training phase. A main effect of stereotype morality, B = 1.34, SE =
0.46, z = 2.90, p = .004, d = 0.67, additionally revealed an overall
preference for players from groups stereotyped in nonmoral than moral
terms. Importantly, and as predicted, these effects were qualified by a
Stereotype Valence x Stereotype Morality interaction, B = —2.77, SE =

3 We did not preregister this analysis in which stereotype valence was co-
varied (here and subsequently); it was conceived following the preregistered
analysis to address the potential effect of valence. However, the prediction
follows from the preregistered hypothesis.

0.94, z = —2.94, p = .003, d = —0.66 (Fig. 3). Simple effects analyses
indicated a valence-based effect of the stereotype only when the ste-
reotype had moral content, B = 2.86, SE = 0.87,z = 3.27,p =.001,d =
0.50, but not when stereotypes did not have moral content, B = —0.05,
SE = 0.50, z = —0.10, p = .923, d = 0.50. This interaction effect
remained significant when stereotype valence ratings were covaried, B
= -1.32, SE = 0.43, 2 = —3.05, p = .002, d = —0.68 (see SI). Thus, the
inclusion of moral content in group stereotypes appeared to impair the
updating of impressions in response to individuating information, sup-
porting our second hypothesis.

Finally, we considered a potential alternative explanation for the
lack of updating in the moral stereotype condition: given the stronger
expectancies created by moral stereotypes, participants might have paid
less attention to player’s individual-level feedback. If this alternative
were true, then learning of players’ relative reward rates would be
weaker in the moral condition compared with the nonmoral condition.
However, when the Stereotype Morality x Reward Rate interaction was
includedd in the model tested above, this interaction was not significant,
B =-0.01, SE = 0.19, z = —0.06, p = .950, indicating that the learning
of players’ relative reward rates within condition did not differ by
condition (as can be seen by the similar slopes for reward rate across
conditions in Fig. 3). Thus, the effect of moral stereotypes on updating is
not explained by reduced attention to individual player feedback in the
moral condition.

4.3.3. Computational modeling

We used computational modeling to examine the mechanisms un-
derlying the effect of moral stereotypes on impression formation and
updating. According to the stereotype-learning model (Schultner et al.,
2024), stereotypes influence impression formation by (a) setting initial
reward expectations for group members and then (b) updating reward
associations for individual players according to a group-level value
representation. We hypothesized that this model would explain the
overall effect of stereotypes in our study and, to account for the stronger
impact of moral stereotypes on choice preferences, that the fit of this
model would be better in the moral stereotype condition than in the
nonmoral stereotype condition.

Following Schultner et al. (2024), initial reward expectancies were
modeled as opposing priors, where P denotes a prior for either the
positively- or negatively-stereotyped group:

Qe = Pyand Qi = —P

ositive -positive

The updating of reward representations followed the Rescorla-
Wagner learning rule:
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Fig. 3. Study 1 choice behavior during test phase.

Note. Choice behavior in the test phase as a function of training-phase reward rate relative to the alternative player, stereotype valence, and stereotype morality. Error

bars depict standard error.

t+1 At t 3
Qi.group - Qi,gmup + Agroup (R - Qi,group)

Where Qi gy is the action value of selecting player i from a specific
group in trial t, R is the reward received in trial t, and dg,,, denotes the
learning rate parameter, which determines the extent to which the
prediction error is incorporated into an updated reward value, and
which differs by the chosen player’s group membership.

As in Schultner et al. (2024), (also Traast et al., 2024, 2025), we
compared the hypothesized group-based learning model with alterna-
tives suggested by prior research. These included a) a baseline model
assuming no effect of stereotypes on initial expectancies or updating (no
prior and a single learning rate), b) a classic stereotype model that as-
sumes that stereotypes bias initial expectancies but not updating (biased
priors and a single learning rate; i.e., the bookkeeping model (Rothbart,
1981), and c) a model that specifies stereotype-biased learning but no
difference in initial expectancies (no prior and separate group learning
rates). We additionally included other plausible models suggested by
reinforcement learning research (see SI for an overview).

Model Fit. A model fit analysis provided the main test of our
mechanistic hypothesis. To test model fit, the model is used to simulate
trial-by-trial data for each participant based on that participant’s spe-
cific sequence of task stimuli and behavioral responses in the training
and test phases. Model fit is determined by assessing the fit of each
participants’ actual data to this model-simulated data, using a maximum
likelihood approach, and as a function of model complexity, using the
Akaike Information Criterion (AIC). Lower AIC scores indicate better fit
combined with model simplicity (and thus reduced risk of overfitting).

Supporting our hypothesis, model fit comparisons indicated that the
stereotype-learning model provided the best fit to the data (see full
model fits in Table S2). Furthermore, as hypothesized, this model fit
better to data in the moral stereotype condition (Mdnaic 80.99)
relative to the nonmoral stereotype condition (Mdnp;c = 92.09; see
Table S3 in SI).

Model validation. To validate our interpretation of the model fit
results, we examined parameter estimates derived from the best-fitting
stereotype-learning model as well as simulated test phase data to
determine whether these correspond to observed patterns of behavior.

First, a Wilcoxon signed rank test of parameter estimates revealed a
stronger parameter value for the prior in the moral stereotype condition
(Mdn = 0.26, SD = 39.65) compared with the nonmoral stereotype
condition (Mdn = —0.01, SD = 30.25), W = 415, p < .045. This pattern
corresponded to the stronger effect of moral stereotypes on initial
behavioral choices relative to the nonmoral condition observed in

behavior.

Next, we examined learning rate parameter estimates. Although our
theorizing would suggest a lower learning rate over time in the moral
condition, it is notable that the behavioral data showed a steeper initial
change in choice preference (from priors toward 50 %) in the moral
condition due to its more extreme initial expectancies, relative to the
nonmoral condition. This initial change was a reflected in parameter
estimates, such that the learning rate was marginally higher in the moral
(Mdn = 0.317, SD = 0.35) than the nonmoral condition (Mdn = 0.210,
SD =0.32), t(134) = 1.98, p = .050 (see Table S6 in SI for full results). As
such, this analysis does not inform our main question regarding the
persistence of moral stereotypes; rather, our hypothesis regarding
updating is directly supported by the test phase choice behavior re-
ported above. Nevertheless, this pattern of learning rate parameter es-
timates serves to validate model fit by approximating behavior during
the initial stage of learning.

Finally, we examined the simulated test phase choice behavior pro-
duced by the stereotype-learning model. These simulated data closely
replicated the observed data, illustrating a stronger group effect on
choice preference in the moral stereotype condition, relative to the
nonmoral condition, B = 0.29, SE = 0.11, t = 2.56, p = .013, in addition
to a main effect of player reward rate, B = 0.005, SE = 0.0006, t = 8.99,
p < .001 (Figure S3, panels a and b). These results further demonstrate
that the best-fitting model provided a valid account of behavior.

4.4. Discussion

Study 1 supported the hypothesis that moral stereotypes have
stronger and more persistent effects on group member impressions than
nonmoral stereotypes. First, we found that while stereotypes created
divergent expectancies for the behavior of positively- and negatively-
stereotyped group members, these expectances were more extreme for
moral stereotypes, as evidenced by participants’ initial choice prefer-
ences during the learning phase of the interaction task. Second, we
found that moral stereotypes were more persistent. That is, although
moral stereotypes were updated to a degree following initial expec-
tancies, they were never fully updated to match individual players’
actual behavior, as shown in test phase choice behavior. By contrast,
competence stereotypes were fully updated, such that by the test phase,
preferences reflected only individuals group members’ behavior and
were no longer influenced by the stereotype.

These results revealed an effect of moral stereotypes on group
member impressions, extending prior work on individual-level moral
content effects to the domain of groups and the effects of stereotypes.
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Furthermore, these results demonstrate the effect of moral stereotypes
on impressions formed through direct interaction, involving the ex-
change of choice and feedback, which complements prior work on
impression formation based on verbal description or behavioral
observation.

Computational modeling provided further insight into the mecha-
nism underlying the enhanced impact of moral stereotypes on
interaction-based impression formation. First, model comparison anal-
ysis replicated prior findings that stereotypes affect impression forma-
tion by creating group-based expectancies, modeled as opposing group
priors, and by updating the reward value of individuals according to
their respective group-level value representations, modeled as separate
group-based learning rates. Second, we found that this model provided a
better fit to choice preference formation in the moral stereotype con-
dition than in the competence stereotype condition—a pattern further
supported by parameter estimates and model-simulated test phase data.
Complementing the behavioral results, these findings suggest that the
moral stereotype effect on impression formation and updating reflects
the creation of more extreme group expectancies and greater reliance on
group-level representations for updating, relative to nonmoral
stereotypes.

It is notable that the effect of moral stereotypes on impressions were
observed while controlling for any effects in valence associated with
moral and nonmoral stereotype descriptions. Valence was controlled
through both task design, such that stereotype descriptions were written
to be matched on valence, and statistically, whereby valence ratings
from an independent pilot study were covaried in our main analyses.
This approach allows us to conclude that the observed effects of moral
stereotypes were due to the moral content of the stereotype and not
merely to differences in valence.

A potential limitation of our approach is that the task context—in
which players share points—may be more relevant to moral traits (e.g.,
generosity) than to competence traits. This form of reward feedback was
used because it corresponds most closely to the hypothesized instru-
mental learning mechanism that underlies interaction-based preference
formation (Hackel et al., 2015). Nevertheless, it is possible that moral
stereotypes had a stronger effect on reward-based learning because
reward feedback may be seen as a moral response. One way in which we
addressed this potential confound is to present the task feedback as
reflecting the player’s prior responses in a past experiment. In this way,
the player’s responses do not reflect the direct sharing of point with the
participant; rather, the participant is predicting which player will share
and then receiving feedback on whether that prediction was correct.

To further evaluate whether task relevance presents an alternative
explanation for our results, we considered whether our results are
consistent with this alternative. A task-relevance account could indeed
explain our finding of more extreme initial expectancies in the moral
than the nonmoral condition. However, it does not explain our main
finding that moral stereotypes are more resistant to updating compared
with competence stereotypes. That is, if reward feedback is more rele-
vant to impressions of members from the moral-stereotype group, rela-
tive to the competence-stereotype group, then there should be greater
updating in the moral condition. Contrary to this alternative, and
consistent with our hypothesis, we found that updating was impaired in
the moral condition. Furthermore, an explicit motivation in both con-
ditions was to earn money by making choices based on players’ actual
feedback. This motivation applied equally to both conditions. If reward-
based learning were more task relevant in the moral stereotype condi-
tion, then this motivation would be more strongly expressed in that
condition; however, again, we see the opposite, such that participants in
the moral condition were relatively worse at choosing players based on
their actual reward feedback.

Finally, it is possible that participants in the moral stereotype con-
dition might have attended less to individual player feedback if they
believed that task behavior was more strongly determined by the
group’s moral stereotype, relative to a competence stereotype in the

Journal of Experimental Social Psychology 119 (2025) 104750

nonmoral condition. This might explain the lack of updating in the
moral condition. However, our data show that participants discerned the
relative reward rates of individual players in both the moral and
competence conditions; that is, the main effect of player reward rate was
not moderated by stereotype morality, valence, or their interaction, and
the slopes representing individual player reward learning were similar
across conditions (see Fig. 3). This pattern suggests that participants
attended to player feedback to a similar extent across conditions, con-
tradicting this alternative explanation.

The results of Study 1 provide initial evidence that moral content in
group stereotypes has a stronger effect on impressions of individual
group members formed through direct interaction. Furthermore, the
influence of moral stereotypes on impressions was more resistant to
updating in response to stereotype-disconfirming behavioral feedback
from group members that is inconsistent with the stereotype. Our
behavioral and computational results, in combination, suggest this
moral stereotyping effect is due to its creation of more extreme expec-
tations combined with the tendency to update group member prefer-
ences according to a group-level representations as opposed to
individual-level representations.

5. Study 2

The goal of Study 2 was to replicate the findings of Study 1 while
further examining the implications of these effects for subsequent social
judgments decisions and their generalization to novel group members.

5.1. Method

5.1.1. Participants

This study was completed by 148 US-based participants via Clou-
dResearch in exchange for $5.00 and a performance-based monetary
bonus ($0.00-$2.50). The preregistered sample size (N = 150) was
doubled relative to Study 1 to increase power for post-task self-report
measures; data collection stopped at 148 due to an error discovered after
the study conclusion but prior to analysis. Participants self-identified as
75.40 % White/Caucasian, 9.32 % African American, 3.39 % Asian,
3.39 % Hispanic, 0.85 % Native American, and 1.69 % Other, and 5.93
% did not indicate their race/ethnicity. As preregistered, we excluded 30
participants who failed to reach a 50 % learning criterion. The final
sample size was N = 118 (Myge = 41.14 years, SDage = 11.76, 46 females,
65 males, 7 other). Sensitivity power analysis conducted in G*Power for
the mixed-factors Stereotype Valence x Stereotype Morality interaction
indicated that for N = 118, the minimum detectable effect size was d =
0.08 (a0 = 0.05, power = 0.80).

5.2. Design and procedure

The design and procedure of the social decision task were the same as
in Study 1. Following the decision task, participants in this study addi-
tionally completed post-task ratings.

Post-task ratings of previously-experienced players. To test
whether preferences formed of group members during the decision task
generalized to non-economic social decisions, participants rated each of
the players encountered during the task regarding their attitudes toward
the player and willingness to interact with the player in a noneconomic
context. These ratings included likeability (i.e., “How much do you like
[this player]?”), willingness to work together (i.e., “How much would you
want to work together with [this player]?”), hiring likelihood (i.e., “How
likely would you be to hire [this player] for a job?”), and helping likelihood
(i.e., “How likely would you be to help [this player]?”). Participants made
these ratings for each player of both groups. When making each rating,
the player’s avatar was displayed above the rating item.

Ratings were made on 7-point Likert-type scales ranging from 1
(extremely unlikely/not at all) to 7 (extremely likely/very much). Rat-
ings across the four social decision measures were highly correlated and



LK. Rosler et al.

showed high internal consistency (as > 0.81). Rather than collapse these
ratings into a single average score for each player, separate ratings were
included as repeated measures in the multilevel regression model, which
had the advantage of controlling for variation between rating type as a
factor in the model (this was not preregistered; full model results are
reported in SI).

Post-task ratings of novel group members. After rating the group
members encountered in the task, participants made the same set of
ratings for two novel individuals—one member of each group presented
in their condition. Novel group members were not represented by an
avatar, but were instead referred to as “another member of Group A or
Group B" in the item text (e.g., “we now ask you about whether you
would consider interacting with a new member of each group (A and B)
you haven’t played with in the game”). As with the ratings of familiar
group members, the four ratings for each novel group member were
highly intercorrelated (as > 0.83), and thus were included as separate
scores within a “rating type” factor in the multilevel regression model
for analysis.

5.3. Results

5.3.1. Effect of moral stereotypes on initial reward expectancies

We first tested whether participants’ behavior displayed a stronger
initial group preference in response to moral than nonmoral stereotypes,
as in Study 1. We used the same regression model as in Study 1, focusing
on the first 30 trials of training phase responses (Fig. 4; see unsmoothed
choice behavior in SI).* To avoid overfitting, random slopes were
excluded for reward rate in this model.

This analysis revealed main effects of relative reward rate, B = 0.19,
SE =0.05, z=4.00, p < .001, d = 0.79, stereotype valence, B =1.54, SE
=0.23,2 =6.70,p < .001, d = 1.27, and stereotype morality, B = 0.56,
SE =0.19, z=3.04, p = .002, d = 0.58, on choice behavior. Importantly
given our theoretical question, the Group Valence x Stereotype Morality
interaction was significant, B= —1.06, SE = 0.34,z = —3.12,p = .002, d
= —0.60, indicating the valence effect of stereotypes was stronger for
moral stereotypes, B=1.49, SE =0.23,z = 6.44,p < .001,d =1.72, than
for nonmoral stereotypes, B = 0.47, SE = 0.24, z = 2.00, p = .045,d =
0.52. This interaction effect remained significant when stereotyping
valence ratings were covaried, B = —0.53, SE = 0.16, z = —3.29, p <
.001, d = —0.62. These results replicated Study 1 findings and again
suggest that moral stereotypes had a stronger influence on initial group
preferences than nonmoral stereotypes.

5.3.2. Effect of moral stereotypes on updating of reward expectancies
Next, we tested whether moral stereotypes impaired the updating of
preferences for group members relative to nonmoral stereotypes, using
the same analysis of test phase data as in Study 1.° This analysis pro-
duced main effects of relative reward rate, B = 0.86, SE = 0.09, z = 9.79,
p < .001, d = 1.95, stereotype morality, B=1.01, SE=0.29,z=3.47,p
<.001, d = 0.63, and stereotype valence, B = 1.33, SE = 0.39, z = 3.43,
p < .001, d = 0.65, on choice behavior. Critically, the Stereotype
Valence x Stereotype Morality interaction was significant, B = —1.62,
SE = 0.57, 2 = —2.84, p = .004, d = —0.48 (Fig. 5). Simple effects an-
alyses indicated a valence-based effect of the stereotype only when the
stereotype had moral content, B = 1.29, SE = 0.37, z = 3.48, p < .001, d

4 As in Study 1, this analysis was not preregistered, but it tests the prereg-
istered hypothesis.

5 The Study 2 preregistration includes an additional hypothesis that the
predicted effect of moral stereotypes on impressions would be stronger for
negative than positive stereotypes. This pattern was not found and was then
dropped from the preregistered replication of the main task (presented here as
Study 1); the issue is discussed in the General Discussion. (Note that Studies 1
and 2 were re-ordered because Study 2 included additional measures of
generalization; aside from these measures, the studies are identical.)
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= 0.89 and not when stereotypes did not have moral content, B = —0.27,
SE = 0.44, z = —0.61, p = .545, d = —0.07. This critical Stereotype
Valence x Stereotype Morality interaction remained significant when
stereotype valence ratings were covaried, B = —0.73, SE = 0.27, z =
—2.7,p =.007, d = —0.6). Thus, replicating Study 1, these results show
that nonmoral stereotypes were updated in response to player feedback
whereas moral stereotypes persisted.

Additionally, as in Study 1, the Stereotype Morality x Reward Rate
interaction was not significant, B = —0.21, SE = 0.19, z = —1.10, p =
.272. This result indicated that participants’ learning of players’ relative
reward feedback did not differ between conditions, contradicting the
possibility that moral stereotypes reduced participants’ attention to in-
dividual player feedback.

5.3.3. Computational modeling

As in Study 1, we used computational modeling to examine the
cognitive mechanisms involved in the observed stereotype effects.

Model fit. Model fit comparisons again determined that behavioral
choice data were fit best by the stereotype-learning model, which in-
cludes a group-based biased prior and separate learning rates for each
group, relative to all alternative models. Replicating Study 1, we again
observed better fit to this model in the moral stereotype condition
(Mdnaic = 80.99) relative to the nonmoral stereotype condition
(Mdnayc = 91.25; see Table S4 in SI).

Model validation. As in Study 1, we validated our interpretation of
the model by examining its parameter estimates and simulated test-
phase data. Replicating Study 1, parameter estimates for group-based
priors were larger for moral stereotypes (Mdn = 0.13, SD = 17.20)
than for nonmoral stereotypes (Mdn = —0.01, SD = 14.40), W = 1227, p
= .006, matching observed behavior. In this study, learning rate pa-
rameters did not differ significantly as a function of stereotype morality
(Mdnmoral = 0.317, SD = 0.35, Mdncompetence = 0.21, SD = 0.32), t(228)
= 0.027, p = .636 (see SI). However, learning rates were numerically
higher in the moral condition, directionally consistent with Study 1 and
again matching the pattern of a larger change in choice preference
following initial expectancies in the moral condition relative to the
nonmoral condition.

Finally, as in Study 1, simulated data replicated the observed data,
showing a stronger group effect on choice preference in the moral ste-
reotype condition compared with the nonmoral condition, B = 0.198,
SE =0.08, t =2.47, p = .015, and a main effect of player reward rate, B
= 0.006, SE = 0.0005, t = 11.70, p < .001 (Figure S3, panels c and d).
Together, these results support the model’s validity and interpretation,
replicating Study 1.

5.3.4. Post-task ratings

Next, we asked whether the preferences formed during the social
decision task generalized to non-economic preference judgments and
social decisions concerning both players and novel group members.

Ratings of Previously-Experienced Players. To test whether
stereotype-based group preferences generalized to non-economic judg-
ments and decisions concerning players of the task, we fit a mixed effects
regression predicting participants’ ratings. Predictors included (a)
player reward rate (standardized and centered), (b) stereotype valence,
(c) stereotype morality, (d) rating type, and (e) the interaction of ste-
reotype valence and stereotype morality. We included random in-
tercepts for subjects and random slopes for the within-subjects factors
reward rate and stereotype valence (adding random slopes for type of
rating led to singular fit).

This analysis produced a significant main effect of reward rate on
ratings, B = 0.38, SE = 0.04, t = 8.55, p < .001, d = 1.58, such that
participants reported more positive preferences for players who were
more rewarding in the main task, controlling for the type of rating.

There was also a main effect of stereotype valence, B = 0.35, SE =
0.14, t = 2.59, p = .011, d = 0.47, whereby players from positively-
stereotyped groups were rated more positively than players from
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negatively-stereotyped groups (Fig. 6). However, the interaction be-
tween stereotype valence and stereotype morality was not significant, B
= —0.14, SE = 0.20, t = —0.72, p = .474, d = —0.13, indicating that
moral content did not have a greater influence on self-reported prefer-
ences for future interaction, relative to competence stereotypes, in
contrast to the pattern observed for choice behavior.

Ratings of Novel Group Members. Next, we tested whether choice
biases generalized to novel group members, which would suggest a
group-level generalization of learning, using the model described above
(excluding reward rate, since these novel targets did not have a reward
history). This analysis produced main effects of stereotype valence, B =
1.32,SE=0.21,t=6.34,p < .001, d = 1.17, and stereotype morality, B
=0.53,SE =0.24,t=2.21, p = .029, d = 0.41. Importantly, these main
effects were qualified by a Stereotype Valence x Stereotype Morality
interaction, B = —0.93, SE = 0.31, t = —3.01, p = .003, d = —0.55
(Fig. 6). This interaction suggested that the impact of stereotypes on
preferences toward novel group members was stronger in the moral
condition than in the nonmoral condition: simple effects indicated a
significant effect of stereotype in the moral condition, B = 1.32, SE =
0.22,t=6.10, p < .001, d = 1.53, but not in the competence condition,
B =0.39, SE =0.22, t = 1.82, p = .074, d = 0.50.

Interestingly, unlike behavioral choice preferences observed in the
interaction task, these self-reported preferences appeared to show an
asymmetry effect—a larger impact of negative than positive moral ste-
reotypes: preferences were significantly worse toward novel members of
groups with negative moral stereotypes (M = 4.06, SD = 1.60) than
those with negative competence stereotypes (M = 4.59, SD = 1.37), B=
0.525, SE = 0.24, t = 2.21, p = .029, but preferences toward novel
members of positively stereotyped groups differed less as a function of
moral content, (Mmoral = 5.39, SDmoral = 1.22, Mcompetence = 4.98,
SDcompetence = 1.35), B = —0.405, SE = 0.20, t = —2.00, p = .047. We
discuss this asymmetry further in the General Discussion.

Finally, we tested whether choice preferences formed toward group
members in learning task directly predicted preferences toward novel
group members. A regression analysis indicated that test phase group
preference, across morality and valence condition (as these effects are
already represented in group preference scores), did indeed predict
future interaction preferences toward novel group members, B = 1.38,
SE = 0.48, t = 2.90, p = .004, d = 0.54. This result demonstrates that
social-interactive instrumental learning about existing group members,
which is enhanced by moral stereotypes, generalizes to reported pref-
erences for novel group members.

5.4. Discussion

Study 2 had two aims: to replicate the effects of Study 1 and to
examine their implications for subsequent social judgments. First, the
results of Study 2 closely matched those of Study 1. Behavioral data
showed that moral stereotypes had a stronger influence on initial ex-
pectancies for group members’ behavior and induced impressions that
were more resistant to updating, relative to nonmoral stereotypes. Also,
as in Study 1, computational model fits indicated that the effect of ste-
reotypes on choice preferences was best explained by a model that
included divergent group expectancies combined with updating ac-
cording to separate group representations. Moreover, consistent with
our main hypothesis, this model characterized choice behavior observed
in the moral stereotype condition more closely than in the nonmoral
stereotype condition. Together, these findings replicated Study 1 and
further demonstrated the enhanced effect of moral stereotypes on
impression formation and updating.

Extending the aims of Study 1, Study 2 tested whether moral ste-
reotype effects on instrumental learning generalized to judgments of
both familiar and novel group members in new contexts. When making
social judgments about existing group members regarding future inter-
action, with whom participants had extensive experience, these post-
task judgments reflected players’ actual reward feedback, as in prior

10
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research (Hackel et al., 2015, 2020, 2022), as well as the positivity or
negativity of the stereotype associated with their group, a novel finding.
It is possible that, when making more deliberative self-report judgments
about these players, participants could more effectively apply relevant
individual-specific information to their judgments, in comparison to the
binary approach/avoid-type decisions required for their choice behav-
iors in the learning task.

By contrast, judgments of novel group members were influenced by
the moral content of the stereotype, in addition to stereotype valence.
This pattern may reflect that fact that participants could not draw from
prior experiences with novel members and thus relied more heavily on
the group stereotype when making judgments. This interpretation is
consistent with our finding that judgments of novel group members were
associated with the reward associations participants had formed toward
existing group members, but that this influence was relatively smaller
than the effect of moral stereotypes. An intriguing implication of this
finding is that while participants could revise their self-reported im-
pressions of group members following extensive experiences with them,
their self-reported judgments of novel members continued to reflect the
stereotype.

6. General discussion

Social stereotypes are often moral in tone. We asked whether moral
content is what leads many stereotypes to have extreme and persistent
effects on impressions of group members. In two social-interactive
reward learning studies, we found that moral stereotypes more
strongly influenced initial impressions and were more resistant to
change, relative to nonmoral stereotypes. Computational modeling
indicated that moral and nonmoral stereotypes influenced impressions
through the same mechanisms—by inducing divergent group-based
expectancies and then updating impressions according to separate
group-level representations—but that these mechanisms were expressed
more strongly for moral stereotypes. In Study 2, we found that even after
repeated stereotype-disconfirming interactions with group members,
moral stereotypes continued to influence social decisions about novel
group members, whereas nonmoral stereotypes did not. These studies
isolate the effect of moral content in stereotype-based impression for-
mation and demonstrate that it can produce the extreme and persistent
effects often associated with racial and ethnic stereotypes.

In addition to these main findings, this research contributes broader
advances to the study of intergroup attitudes. First, it presents a novel
integration of theory and questions from the stereotyping, impression
formation, and moral psychology literatures to address the societal
phenomenon of moralized group portrayals. Second, it examined ste-
reotype effects on impression formation in the context of direct socio-
interactive learning, in which participants formed impressions of
group members through repeated rounds of choice and feedback—an
active form of impression formation that complements previously-
studied passive (e.g., instructional or observational) forms of impres-
sion formation (Amodio, 2019). Third, this research employed a com-
bination of behavioral experiments, involving repeated exposure to
target behaviors and the repeated measure of updating, with computa-
tional models that formalized a specific theory of stereotype effects on
learning. By adapting this approach to the context of stereotyping and
moral impression formation, it offers greater precision in the measure-
ment of impression updating and in the test of theoretical mechanism.
We elaborate on these contributions in what follows.

6.1. Mordlity, stereotyping, and impression formation

Our findings extend research on moral impression formation to the
domain of stereotypes. Whereas prior research has demonstrated an
enhanced effect of moral traits on impressions of individuals (Brambilla
et al., 2019; Reeder & Coovert, 1986; Skowronski & Carlston, 1987,
1992; Wojciszke et al., 1998), we show that moral stereotypes have
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similarly enhanced effects on impressions of group members, which in
turn may be expressed as prejudice. As with moral traits, we proposed
that moral stereotypes may be considered more diagnostic of a group
and thus more essential to the group’s identity (Brambilla et al., 2019;
Goodwin, 2015). Furthermore, like moral traits, moral stereotypes may
be viewed as “other-profitable,” in the sense that they have greater
implications for others who interact with a target, relative to
competence-related traits that may be primarily relevant to targets
themselves (Wojciszke, 2005). Consequently, in a group context, moral
content amplifies the stereotype’s effect on perceivers’ expectancies and
interpretations of group members’ behaviors (e.g., Darley & Gross,
1983; Heilman et al., 2019; Kunda & Sherman-Williams, 1993). This
effect leads to more extreme initial impressions that are resistant to
change. These findings may explain why real-life racial stereotypes,
typically moral in tone, can be so persistent, while establishing a theo-
retical link between research on moral impression formation and
intergroup bias. Although moral components of stereotype content have
long been recognized (Phalet & Poppe, 1997), it is their influence on
impression formation that may help to explain their impact on prejudice
and discrimination.

6.2. Valence effects on moral impression formation

Because moral traits are especially relevant to perceivers, due to
their diagnosticity about a target’s character as well as the other-
profitability of the target’s behavior, moral traits are often perceived
as more extreme in valence than nonmoral traits (Brambilla et al., 2019;
Cone & Ferguson, 2015; Peeters & Czapinski, 1990; Reeder & Coovert,
1986; Skowronski & Carlston, 1987; Wojciszke et al., 1998, Wojciszke,
2005); thus it may be difficult to distinguish effects of moral content
from valence on impressions, raising the question of whether our fin-
dings—that moral stereotypes induce stronger expectancies and are
more persistent than nonmoral stereotypes—is simply due to moral
stereotypes being more extreme in valence. The present work addressed
this issue in three ways. First, the stereotype messages were designed to
be matched in valence, and independent ratings of these stereotype
descriptions’ content confirmed that negative moral and nonmoral ste-
reotypes did not differ in extremity, although positive moral and
nonmoral stereotypes differed slightly. Second, to control for any dif-
ference in valence between moral and competence stereotypes, we sta-
tistically adjusted for these valence ratings and found that our results
remained robust (see SI), replicating prior research in which moral
attitude effects remained after adjusting for attitude strength (e.g.,
Luttrell et al., 2022; Skitka et al., 2005). Third, we observed effects of
both positive and negative moral stereotypes on impressions, relative to
nonmoral stereotypes, further indicating that the effect of morality was
not dependent on valence. These additional findings strengthen our
conclusion that moral content enhances the impact and durability of
stereotypes beyond any effect of valence. Importantly, however, while
this approach isolates the effect of moral content, it does not rule out a
role for valence as part of the process through which moral content in-
fluences impression formation and updating.

An aspect of moral impression formation that was not emphasized in
this research is the asymmetrical impact of negative information, rela-
tive to positive information, on impressions (Cone & Ferguson, 2015;
Skowronski & Carlston, 1987)—an effect that, in some research, is
enhanced for moral content (Mende-Seidlecki et al., 2013). We speculate
that we did not observe this valence asymmetry because our primary
measure of preference was a dichotomous behavioral choice between
members of a positively- or negatively-stereotyped group. In such choice
decisions, a preference toward one group is a nonpreference for the
other. By contrast, prior observations of the asymmetry effect come from
independent assessments of positive and negative impressions, such as
those based on self-reports or implicit tasks. This difference in approach
is not a methodological limitation, but rather reflects the nature of
different expressions of a preference—that is, in preference judgments as
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opposed to choice behaviors. However, consistent with this explanation,
it is notable that a valence asymmetry was observed in participants’ self-
reported preferences toward novel group members in Study 2, such that
negative moral stereotypes had a stronger influence on preferences than
positive moral content, relative to the nonmoral condition. Thus, our
findings are not inconsistent with prior evidence for valence asymmetry
in moral impressions but rather extend them, suggesting that such
asymmetries are less likely to be expressed in behavioral decisions that
involve a dichotomous choice.

6.3. Constraints on generalizability

Although our experiments were designed to permit tightly-controlled
tests of our hypotheses regarding the effects of moral stereotypes on
impression formation, it is important to consider the limitations of this
approach for generalizability. One limitation concerns the generaliza-
tion of the stereotypes used in our studies. These specific descriptions
were designed to manipulate the moral content of stereotypes, and
therefore they might not reflect the complexity or specific characteristics
associated with stereotypes for real groups in different cultures and
societies.

A second potential limitation concerns the ecological validity of the
task procedure. The procedure prioritized construct validity and internal
validity, such that is was designed to be engaging and believable while
precisely manipulating and controlling theoretical variables of interest.
Our prioritization of construct and internal validity limits the task’s
ecological validity, in that the nature of interactions with players was
minimal (although no participant reported suspicion about these ma-
nipulations). While this procedure served as an experimentally-
controlled proxy for real-world social interactions, everyday in-
teractions involve more nuance and complexity, and impressions formed
through interaction incorporate other kinds of information beyond ste-
reotypes and feedback such as existing knowledge about a person and
one’s emotional responses (Amodio, 2025). Further research is needed
to understand how instrumental learning interacts with these other
sources of information to shape interaction-based impressions.

7. Conclusion

Social stereotypes characterized by moralized content are often the
most insidious. Our findings provide direct evidence for this observation
and describe its underlying mechanism: we found that moral stereotypes
do indeed have stronger and more persistent effects on impression for-
mation of group members than stereotypes without a moral component,
and that this pattern is due to a heightened effect of moral stereotypes on
initial expectations group members’ behavior and how one interprets
and learns from group members’ actual responses. These findings
identify a potent effect of moral stereotypes on impression formation
and updating and suggest that efforts to reduce their effects may require
targeting this moral content.
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