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Abstract

Research conducted in the United States shows that White Americans form more positive impressions
of White than Black interaction partners through instrumental learning. We asked whether this pattern
generalizes to the cultural context of the Netherlands, which differs in norms for expressing intergroup
606, 83, 80), White Dutch participants played a money-
sharing game, based on a reward reinforcement task, with White and Moroccan partners. Although

bias. In three preregistered studies (INs =

players shared at different rates, average sharing rates for White and Moroccan players were equated.
Unexpectedly, and despite anti-Moroccan explicit and implicit attitudes, participants displayed a pro-
Moroccan choice preference across studies. Nevertheless, computational modeling indicated the same
learning effects of ethnicity as in past research: ethnicity biased initial reward expectations, and these
were updated via group-specific learning rates. We discuss potential explanations for this unexpected
pattern and broader implications for cross-cultural research on intergroup social cognition.
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The impressions we form of others are often
influenced by their race or ethnicity. Decades of
research conducted in the United States find
that White Americans tend to form more posi-
tive impression of White than Black individuals,
even when attributes other than race are held
constant (Dovidio et al, 2010; Richeson &
Sommers, 2016). This pattern of bias was found
in a recent study of interaction-based impression
formation (Traast et al., 2024), in which White
Americans formed more positive impressions of
White interaction partners than Black interaction
partners despite identical feedback. In the present

research, we asked whether the findings of Traast
et al. (2024) would generalize to a cultural context
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with a different history and dynamic of inter-
group relations: the Netherlands. By examining the
effects of White and Moroccan ethnicity in the
Dutch context, we sought to determine whether
the effect of race/ethnicity on interaction-based
impression formation replicates beyond the U.S.
context or whether aspects of this process are
culture-specific.

Race Effects on Social Instrumental
Learning and Impression Formation

Racial prejudice and stereotypes often affect how
people learn about, interact with, and form
impressions of others (Allport, 1954; Fiske, 1988;
Kawakami et al., 2017; Shelton & Richeson,
20006). Among White Americans, this bias may be
expressed through the avoidance of interactions
with Black Americans (Amodio & Devine, 2000;
Dovidio etal., 1997), unfriendly nonverbal behav-
iors toward Black interaction partners (Dovidio
et al., 2002; Fazio et al., 1995; McConnell &
Leibold, 2001), and negative judgements of per-
formance based on race (Biernat et al., 2009,
2010; Gaertner & Dovidio, 2000).

Recently, race was shown to also affect how
people form impressions of group members
through repeated direct interaction, through the
process of instrumental learning (Traast et al.,
2024). Instrumental learning is a form of reward
reinforcement in which an agent learns the reward
value of approaching an object (or person)
through choice and feedback: choices that result
in positive feedback are repeated, whereas those
resulting in negative feedback are avoided (Sutton
& Barto, 1998). Instrumental learning is an
action-based form of learning, supported by
dopaminergic activity in the striatum and repre-
sented in terms of reward value (O’Doherty
et al,, 2004), and it has been proposed to support
the process of forming social preferences
through direct interaction (Hackel et al., 2015,
2020). This form of learning contrasts with the
kind of semantic inference previously examined
in studies of trait-based impression formation,
which tends to be expressed most directly in con-
ceptual judgments and verbal behavior (Amodio,
2019).

An instrumental learning account of impres-
sion formation is useful because it provides a
theoretical basis for interaction-based social
learning as well as a model for how this impres-
sion is updated and expressed. According to
learning theory (Sutton & Barto, 1998), reward
updated

response to feedback as a function of a prediction

associations ~ are incrementally  in
error (the difference between expected and actual
reward feedback on a choice) and a learning rate
(the degree to which the expected value is updated
in response to a prediction error). This theory
permits the formalization of specific patterns of
learning that can be tested using a computational
modeling approach, in which the fit of alternative
models to task-based behavioral data is compared
(Hackel & Amodio, 2018; Lockwood & Klein-
Fligge, 2021).

Traast et al. (2024) used an instrumental learn-
ing approach to investigate the effect of race on
interaction-based impression formation. In their
experiments, White American participants inter-
acted with four Black and four White players in a
reinforcement learning task, presented as a
money-sharing game. On each trial, participants
viewed two players—one Black and one White—
and chose to interact with the player expected to
share a point (later converted to cash). Although
individual players varied in their sharing rate, the
average sharing rate was identical between the
Black and White groups of players. Nevertheless,
participants formed stronger reward associations
with White compared with Black players, as indi-
cated by their choice preferences. This effect was
moderated by participants’ racial attitudes, such
that it emerged only for participants with rela-
tively high anti-Black explicit prejudice and low
internal motivation to respond without prejudice
(Plant & Devine, 1998). These results provided
an initial of a race effect on instrumentally
learned impressions.

To determine the cognitive mechanisms through
which this effect of race occurred, Traast et al.
(2024) tested a computational model of race-based
instrumental learning. Their model, adapted from a
model of stereotype biased learning Schultner,
Stillerman, et al. (2024), proposed that race (a)
biased White participants’ initial expectancies of a
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player’s feedback behavior before an interaction,
modeled as a prior, and then (b) led participants to
update reward representations for White and Black
players with separate updating rules, modeled as
learning rates. In comparisons with alternative
models, this hypothesized prior + learning model
provided the best fit to behavioral data, revealing
that race can influence the process of learning in
addition to biasing initial expectancies.

Generalization Beyond the U.S. Context:
Ethnic Prejudice in the Netherlands

Although the results of Traast et al. (2024) com-
port well with previously observed effects of race
on impression formation and intergroup behav-
ior (e.g, Devine, 1989; Dovidio et al., 2002;
Macrae & Bodenhausen, 2000), it remains unclear
whether these effects generalize beyond the U.S.
context. Indeed, expressions of racial bias in the
US reflect the unique history and current dynam-
ics of race relations. Here, we compared the U.S.
and Dutch contexts and considered their implica-
tions for effects of ethnicity on impression for-
mation in the Netherlands.

In Dutch society, prejudice based on race is
prevalent (Essed & Hoving, 2014; Verkuyten &
Thijs, 2002), with White European ancestry being
the racial background for native and majority
Dutch individuals (Essed & Trienckens, 2008;
Mok & Mok, 1999). However, political and public
discourse focuses predominantly on concepts of
ethnicity or national identity rather than race
(Essed & Hoving, 2014; Essed & Trienckens,
2008). In the Netherlands, there are multiple eth-
nic minority groups due to migration from for-
mer colonies such as Surinam, Indonesia, and the
Dutch Antilles, as well as labor migration from
Morocco and Turkey and refugee migration from
countries like Syria, Ethiopia, Eritrea, Bosnia,
Iran, Iraq, Somalia, and Rwanda, among others.

Of these minority groups, the Moroccan
Dutch population is generally subjected to the
most discrimination (Andriessen et al., 2012;
Hagendoorn & Pepels, 2017) and may thus be
most comparable to Black Americans in the
United States. Similar to Black Americans (Bleich

et al, 2019; Bowleg et al., 2020; Wingfield &
Chavez, 2020), Moroccan Dutch individuals face
discrimination on the job market (Andriessen et al.,
2012), in health care (Lamkaddem et al., 2012), and
during encounters with law enforcement (Bonnet
& Caillault, 2015). Dutch stereotypes portray
Moroccan individuals as aggressive and violent,
similar to Black American stereotypes (Bleich
et al,, 2019; de Jong, 2007; Hagendoorn, 2017,
Kleider-Offutt et al., 2017). These stereotypes are
reflected in studies in White Dutch people’s
responses to Moroccans, such as increased social
distance (Dotsch & Wigboldus, 2008) and readi-
ness to perceive facial expressions of anger
(Bijlstra et al., 2014).

Despite these parallels, there are several cul-
tural differences. Whereas White Ameticans
include Black Americans in a superordinate
American identity (Hehman et al., 2012), ethnic
minorities in the Netherlands are often excluded
from Dutch identity (i.e., viewed as non-Dutch
immigrants), even when born in the Netherlands
and native speakers of Dutch (da Silva et al,
2022). Moroccans in the Netherlands are also dis-
tinguished from White Dutch by their Islamic
faith (De Graaf et al., 2011), whereas White and
Black Americans are both predominantly Christian
(Kramer et al., 2022).

Finally, social norms regarding intergroup
interactions differ between the US and the
Netherlands. In the US, there exist strong norms
against the expression of prejudice toward Black
people and other racial minorities (Crandall et al.,
2002). Adherence to this norm has been measured
in terms of external motivation to respond with-
out prejudice (Plant & Devine, 1998). External
motivation to respond without prejudice is dis-
tinct from internal motivation (i.e., based on one’s
personal beliefs) and, unlike internal motivation,
the expression of external motivation is stronger
in public situations (Plant & Devine, 1998; Plant
et al,, 2003). In contrast to the US, norms prohib-
iting expressions of prejudice are weaker in the
Netherlands, where a premium is placed on direct-
ness and individual expression (Rottier et al.,
2011), and thus the role of external motivation
may differ between countries. These cultural
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norm differences may be particulatly relevant to
ethnic prejudice in interaction-based impression
formation.

Research Overview

In three preregistered experiments, we investi-
gated the effect of ethnicity on social instrumen-
tal learning. These studies were conducted in a
Dutch context, where the dominant ethnic major-
ity group is White Dutch, and the primary minor-
ity group target of prejudice is Moroccan Dutch
(i.e., Moroccan Dutch nationals or immigrants).
Therefore, in these studies, White Dutch partici-
pants completed the social-interactive task used
in Traast et al. (2024), here with White and
Moroccan players, and formed impressions based
on players’ reward feedback.

Following Traast et al. (2024), we hypothesized
that ethnicity would modulate impression forma-
tion, such that White Dutch participants would
form more positive instrumental reward repre-
sentations for White than for Moroccan players,
despite identical reward feedback from each
group. We further expected that the effect of eth-
nicity on learning would be moderated by partici-
pants’ internal motivation to respond without
prejudice as well as their explicit prejudice atti-
tudes, such that this effect would be greater for
participants with lower internal motivation and
stronger prejudice.

In addition, we hypothesized that the effect of
ethnicity on impression formation would stem
from two mechanisms: (a) different initial reward
expectancies for the ethnic groups (group-based
prior), such that participants would begin the task
expecting more frequent rewards from White
than from Moroccan players, and (b) separate
updating rules for White and Moroccan players
(group-based learning rates), such that partici-
pants would maintain separate representations of
White and Moroccan players and update them at
separate rates in response to reward feedback.
This hypothesis was investigated using computa-
tional model fitting, following prior work
(Schultner, Stillerman, et al., 2024; Stillerman
et al., 2022; Traast et al., 2024).

Deviations from preregistrations are explicitly
described in the text and Supplemental Materials.
It is notable that our preregistrations for Studies 1
and 2 did not include the central regression analy-
ses; they only included the computational analyses
of the main hypothesized effects. However, these
regression analyses are based on theory-derived
hypotheses and directly replicate analyses
reported by Traast et al. (2024), and they were
included in the preregistration for Study 3.

Study 1

In Study 1, we conducted an initial test of our
hypothesis that player ethnicity—White Dutch
and Moroccan Dutch—would moderate the for-
mation of choice preferences through direct
sociointeractive learning. We also explored
whether this effect would be moderated by inter-
nal or external motivation to respond without
prejudice and explained by the computational
learning mechanisms reported by Traast et al.

(2024).

Method

Participants. Participants were 74 self-identified
White Dutch psychology university students
who completed the study in person in the labo-
ratory. At the end of the experiment, partici-
pants indicated their ethnicity, prompted by the
question “Please select all categories that you
feel apply to you,” and chose among the follow-
ing: Dutch, Moroccan, Turkish, Antillean, Surinamese
or different group, (an open-ended response). They
next indicated whether they were born in the
Netherlands. The unique selection of “Dutch”
was interpreted as White Dutch, given the White
European background of Dutch people and the
usage of this term in the Netherlands. Partici-
pants indicated their gender as either female, male,
other, ot choose not to respond.

Following exclusions based on preregistered cri-
tetia (https://aspredicted.otg/9pt8i.pdf) for below-
chance learning (under 50% choice accuracy; two
participants) or extremely fast reaction times
(median RT < 500 ms; six participants), the final
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sample for analysis included 66 participants (47
female-identified, 12 male-identified, and six who
did not indicate gender; M,,. = 19.80, SD,,. =
1.95). The preregistered stopping goal was N =
100 Dutch participants, following previous studies
using a similar task design (Stillerman et al., 2025).
However, due to the COVID-19 outbreak and
ensuing lockdown, we were forced to end in-per-
son data collection at 74 White Dutch participants.
At this point, we decided to proceed with data anal-
ysis, in conjunction with the planning of additional
preregistered online replications (Studies 2 and 3).
Participants received one research credit plus a per-
formance-based bonus ranging from €1.00 to
€2.00.

Procedure. In-person data collection occurred
during February and March 2020. Upon arrival to
the laboratory, participants provided informed
consent and then received instructions regarding
the tasks. Participants completed the main learn-
ing task, followed by a set of posttask question-
The task
administered on a laboratory computer via the

naires. and questionnaires were
open-source framework psiTurk (Version 3.3.0;
Eargle et al., 2020; Gureckis et al., 2016). All data
were analyzed using R Statistical Software

(R Core Team: Version 4.3.1, 2023).

Task and measures

Social reinforcement  learning task. Participants
engaged in an interactive money-sharing task
based on a probabilistic reward reinforcement
paradigm (Frank et al., 2004) and adapted for
the study of social instrumental learning (Hackel
et al., 2015, 2022; Stillerman et al., 2025; Traast
et al., 2024). Participants were informed that they
would participate in a point-sharing game with
eight other players, with the aim of choosing
players most likely to share in order to accumu-
late the maximal points for themselves (converted
to a cash bonus at the study’s conclusion). Other
players were presented as real participants who
completed the task previously and whose shar-
ing responses for each trial were taken from this
prior study. In actuality, players were fictional and
shared according to predetermined fixed reward
rates (Figure 1B).

The eight players represented members of two
groups, four with a White appearance and four
with a Moroccan appearance. In a pretest, White
Dutch participants (IN = 50; 33 men, 17 women;
Mg = 31.58,5D,,. = 12.54) viewed all 16 stimulus
faces in randomized order and classified each as
Dutch or Moroccan. Mean accuracy was high
Mpyean = 98.67%0; Myjoroccan = 91.33%0), suggesting
ethnicity was easily discerned. The gender of play-
ers was counterbalanced between participants such
that a participant interacted with either all male or
all female players. Faces representing players were
selected from the Amsterdam Dynamic Facial
Expression Set (ADFES; van der Schalk et al.,
2011; see Supplemental Material for model num-
bers). All faces displayed smiles, consistent with the
cover story that players were past participants who
posed for a picture in their session.

The learning task included two phases: a
training phase and a test phase. The training
phase comprised two blocks of 80 trials. On
each trial of the training phase, participants
viewed a pair of faces—always one Moroccan
and one White player—and chose which they
would like to interact with based on their expec-
tation of who was more likely to share. Following
each choice, participants received immediate
feedback on whether the chosen player shared 1
or 0 points (Figure 1A). Participants knew that
only one player would share per trial. If no
response was given within 2.5 s, the trial ended
without reward feedback, and a “too slow” mes-
sage was displayed before proceeding to the next
trial. During the training phase, participants
chose among four fixed pairs of faces (Figure
1b). The respective reward rates of Moroccan
and White players in each pair differed (70/30,
60/40, 40/60, ot 30/70) such that in some paits,
the Moroccan player shared more often, whereas
in other pairs, the White player shared more
often. Critically, although the reward rates of
players within each group varied, the average
reward rate between White and Moroccan
groups was equated at 50%. The assignment of
face stimuli to reward rate, face gender, and trial
order was randomized across participants, and
the presentation side for faces in each pair was
randomized across trials.
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Figure 1. Trial sequence and player reward rates.

A B Reward Moroccan White Reward
rates players players rates
1000 ms m
Feedback Pairl 70% @ 30%
- -
1500 ms Pair2  60% i 0%
Choice e
Indicated
Pair3  40% ~ 60%
2000 ms
Options !
Presented Pair4 30% . 70%
P

Note. Panel A: sample trial sequence of the training phase. Participants viewed two player faces, chose one to interact with
(player on the right in the current trial), and then received feedback (“Shared: +1” or “Shared: 0”). Panel B: reward rates for
player pairs during the training phase. Player images were randomized, and gender was counterbalanced.

Next, participants completed the test phase,
which assessed what was learned. To this end, no
feedback was given. Participants were presented
with all possible White—Moroccan player pairings to
assess fine-grained preferences generalizing beyond
the pairs presented in the training phase. Participants
were again instructed to choose the player who was
more likely to share, and although no feedback was
given, points for correct responses were added to
participants’ final monetary bonus. Reward learning
was indicated by the degree to which participants
selected players according to their reward rate dur-
ing training, Critically, because reward rates were
equated between groups, any group-based choice
preference during the test phase would represent a
group preference.

Perceived reward rates. Following task comple-
tion, participants viewed the faces of each player
one at a time, in random order, and rated each
by typing in a number ranging from 0 to 100%
on “What percentage of the time did this player
share with you?”

Feeling thermometers. 'To assess explicit prejudice
(Verkuyten & Thijs, 2010), participants reported
their warmth toward five major immigrant groups
in the Netherlands, as well as White Dutch people,
onascale from O (very cold) to 100 (very warm) degrees.
These included Dutch people with no migration

background (i.e., White Dutch), a Moroccan migra-
tion background, a Turkish migration background,
an Antillean migration background, a Surinamese
migration background, and a Western migration
background (e.g,, European or North American).
Explicit prejudice was assessed near the end of the
session to avoid making our interest in ethnic atti-
tudes salient during the main task.

External and internal motivation to respond with-
out prejudice scales. Internal and external motiva-
tions to respond without prejudice toward Dutch
Moroccan people were measured using a trans-
lated and adapted version of Plant and Devine’s
(1998) scales (see Supplemental Material; see also
Derous et al.,, 2009; Jargon & Thijs, 2021). The
internal motivation scale (IMS) assesses one’s
personal motivation for responding without
prejudice (e.g., “I am personally motivated by my
beliefs to be nonprejudiced toward Moroccan
Dutch people”), whereas the external motiva-
tion scale (EMS) assesses one’s motivation due to
real or perceived normative pressure (e.g, “I try
to hide any negative thoughts about Moroccan
Dutch people in order to avoid negative reactions
from others”). Participants rated their agreement
with each item on a 9-point scale (1 = strongly
disagree, 9 = strongly agree). Separate IMS and EMS
scores for each participant were computed fol-
lowing Plant and Devine (1998).
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Table 1. Means, standard deviations, and intercorrelations for key variables: Study 1.

Variable 1 2 3 4 5

1. Ethnic difference in choice preference

2. IMS .07

3. EMS 25% -.13

4. Ethnic difference in perceived reward .85%* —.02 24

5. Explicit prejudice —.04 —.02%F A1 .00

M 0.56 7.82 4.32 5.33 10.66
SD 0.13 0.90 1.27 15.00 14.69

Note. Ethnic difference in choice preference = proportion of Moroccan over White player choices in test phase, from 0
(choosing only White players) to 1 (choosing only Moroccan players). IMS = Internal Motivation Scale (range: 5.2-9.0; a0 =
.68). EMS = External Motivation Scale (range: 1.3-7.5; a0 .62). Ethnic difference in perceived reward = perceived reward rate
for Moroccan minus White players (scored =100 to 100). Explicit prejudice = feeling thermometer difference score for White

Dutch minus Moroccan Dutch; higher scores represent more positive attitudes for Whites over Motroccans.

*p <05, %kp < 01

Additional posttask measures, not analyzed or
reported here, are described in the Supplemental
Material.

Results

Descriptive statistics and intercorrelations for key
variables are presented in Table 1. Preregistration
for this study included only the computational
modeling analyses; all other analyses were not
preregistered but follow directly from analyses
reported in Traast et al. (2024).

Explicit  prejudice. Prior to testing our primary
hypotheses, we examined whether participants
showed explicit prejudice consistent with patterns
of discrimination in the Netherlands. Indeed, par-
ticipants reported more positive feeling thermom-
eter ratings of White Dutch (M = 74.00, §D =
14.06) than Moroccans (M = 63.34, §D = 14.57),
#064) = 5.85, p < .001, Cohen’s 4 = 0.74, 95% CI
[0.46, 1.03]. Relative to other social groups (Turks:
M = 65.03, SD = 14.62; Antilleans: M = 66.92,
SD = 13.97; Surinamese: M = 69.20, SD = 14.07;
Westerners: M = 70.92, SD = 13.02), partici-
pants’ attitudes were numerically most positive
toward White Dutch people and least positive
toward Moroccans. Given our question concern-
ing anti-Moroccan prejudice, an explicit prejudice
score was computed as the difference between

White Dutch and Moroccan Dutch ratings, with
higher scores indicating a more pro-White/anti-
Moroccan attitude.

Effects of ethnicity on instrumental learning. Our pti-
mary hypothesis was that ethnicity would moder-
ate reward learning such that learned reward
associations would be stronger for White than for
Moroccan players, despite equated reward rate
between groups. This prediction was tested using a
generalized linear mixed model with scaled relative
reward rate and ethnicity as predictors, with ran-
dom slopes grouped within participants, and test
phase choice behavior as the outcome (R “Ime4”
package Version 1.1-26; Bates et al., 2015).

This analysis produced the expected main
effect of relative reward, OR = 3.79, 95% CI [2.99,
4.79], p < .001, such that participants learned to
prefer players with higher actual reward rates. This
analysis also produced an effect of ethnicity on
choice behavior, OR = 2.13,95% CI [1.44, 3.13], p
< .001. However, the direction of this effect was
opposite to our prediction: participants exhibited
more positive reward associations with Moroccan
than with White players (Figure 2). The direction
of this ethnicity effect was especially surprising
given participants’ anti-Moroccan explicit atti-
tudes, in addition to antiminority patterns observed
previously (Stillerman et al., 2022; Traast et al.,
2024). In what follows, we describe additional
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Figure 2. Effects of ethnicity and reward on choice.

0.9
P
% 0.7
% Player Ethnicity
5805 ~ White
8 - Moroccan
S
=
003

0.1

NENENE SRR RN SN
Relative reward rate

Note. Effects of ethnicity and relative reward rate of player on choice during test phase in Study 1, showing a preference for

choosing high-rewarding players and for choosing Moroccan players over White ones across relative reward rates. Relative

reward rate (difference between training-phase reward rates of a choice pair) is displayed on the x-axis, and choice probability
(probability of choosing a player) is displayed on the y-axis. Error bars represent standard errots.

analyses conducted to help explain this unexpected
result.

Individual difference effects on choice preference. We first
explored whether internal motivation moderated
the effect of ethnicity on instrumental learning.
Previous research by Traast et al. (2024) found
that choice preference for White compared with
Black players was moderated by participants’
internal motivation, such that participants with
lower IMS scores expressed greater anti-Black
bias in their choice preferences. Based on this
finding, we would expect anti-Moroccan choice
preferences among low-IMS participants, but pro-
Moroccan preferences among high-IMS partici-
pants, relative to White preferences. We tested this
using a general linear mixed model (GLMM) with
scaled relative reward rate, ethnicity, IMS, and an
Ethnicity X IMS interaction as predictors, with
choice behavior as the outcome. The Ethnicity X
IMS interaction was not significant, OR = 1.17,
95% CI [0.76, 1.80], p = .481, indicating that the
pro-Moroccan choice preference could not be
explained by internal motivation.

We then tested whether explicit prejudice
moderated the ethnicity effect. Traast et al.
(2024) found that participants’ choice preference
for White players was moderated by explicit prej-
udice. We therefore ran a GLMM with relative
reward rate, ethnicity, explicit prejudice, and an
Ethnicity X Explicit Prejudice interaction as pre-
dictors, and choice behavior as the outcome. The
Ethnicity X Explicit Prejudice interaction was
not significant, OR = 0.99, 95% CI [0.97, 1.02],
p = .602, and thus the pro-Moroccan choice
effect also could not be explained by partici-
pants’ explicit prejudiced attitudes.

Finally, we speculated that participants may
have shown a preference for Moroccan players to
avoid the appearance of prejudice, reflecting
external motivation. A GLMM testing main
effects of reward rate, ethnicity, and EMS, as well
as an interaction between Ethnicity and EMS
produced a significant interaction effect between
Ethnicity and EMS, OR = 1.40, 95% CI [1.04,
1.90], p = .027, such that participants with higher
EMS scores showed a preference for Moroccan
players (B = 1.15, # = 4.17, p < .001), whereas
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Figure 3. EMS X Ethnicity interaction effect on choice.

1.00

0.75

Choice probability
o
o

0.25

0.00

Player Ethnicity

-~ White
- Moroccan

1 2 3 4

External motivation to respond without prejudice

6 7

Note. Ethnicity X EMS interaction effect on choice in Study 1, showing a stronger effect of ethnicity on choice preference
among participants with higher external motivation. EMS is displayed on the x-axis, and choice probability (probability of
player being chosen) on the y-axis. Shaded areas represent 95% confidence interval.

those with low EMS showed no ethnic choice
preference (B = 0.29, # = 1.06, p = .287; Figure
3). This interaction remained significant when
IMS and the IMS X Ethnicity effects were
included as covatiates, OR = 1.44, 95% CI [1.00,
1.96], p = .018.

If the unexpected pro-Moroccan choice prefer-
ence were due to external motivation, then we
would expect this preference to be already evident
at the beginning of the training phase. Thus, to
examine this possibility, we tested whether a pro-
Moroccan preference was evident in the first 50
trials of training—the initial stage of learning dur-
ing which participants have minimal experience
with each choice pair, but with enough trials to
obtain reliable estimates, and during which a moti-
vated (i.e., strategic) preference for Moroccan play-
ers should be detectable (Résler et al., 2024; Traast
et al,, 2024). We found that, indeed, participants
did show a preference for Moroccan players in this
eatliest stage of learning, OR = 1.37, 95% CI
[t.10, 1.72], p = .005. However, this initial
Moroccan preference was not moderated by EMS
(EMS X Ethnicity interaction: OR = 1.05, 95% CI

[0.88, 1.26], p = .560), suggesting that this initial
pro-Moroccan choice preference could not explain
the external motivation effect observed in test-
phase choice preferences.

Ethnicity effects on perceived reward rates. Next, we
examined whether participants subjectively per-
ceived a difference in the reward rates of Moroc-
can and White players. Self-reported perceived
reward rates were submitted to a multilevel linear
regression model with ethnicity and actual player
reward rate as predictors. This analysis showed
that, in addition to tracking players’ actual reward
rates, B = 0.89, 95% CI [0.76, 1.02], p < .001,
participants estimated higher reward rates from
Moroccan than from White players, despite
equated feedback from each group, B = 2.67,
95% CI [0.85, 4.48], p = .004.

Finally, we asked whether participants’ behav-
ioral preference for Moroccan players simply
reflected their subjective (mis)perception that
Moroccan players were more rewarding, This was
not the case: although the perception of player
rewards was associated with behavioral choice
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preferences (Perceived Reward Difference X
Ethnicity: OR = 1.09, 95% CI [1.07, 1.11], p <
.001), the effect of ethnicity on choice behavior
remained significant when perceived rewards
were covaried (i.e., when including the Perceived
Reward Difference X Ethnicity interaction, the
main effect of ethnicity remained significant, OR
= 1.33, 95% CI [1.05, 1.69], p = .018).

Computational modeling results. Despite the surpris-
ing finding of pro-Moroccan choice preferences,
we tested whether the effect of ethnicity on
learning occurred through similar mechanisms as
in prior research. Traast et al. (2024; see also
Schultner et al., 2024; Stillerman et al., 2022)
examined these mechanisms by fitting trial-by-
trial behavioral data to alternative computational
models of reinforcement learning. They found
that choice behavior was best predicted by a prior
+ learning model, which included initial group-
based expectancies (prior) and separate group
representations for updating (learning rates).

In Traast et al. (2024), reward representations
for the different groups were updated using the
Rescorla—Wagner learning rule:

1+1 Y t 1
on', White — Qi, wiite T Qe (R _Qi, W/Jile)

+a,,

7+1 I3 I3
an'i” = .Q;, M (R - aQi, Moroccan )

Priors were modeled as:
e = Prand Oy, =P
To evaluate the fit of this hypothesized model,
we compared the fit of our behavioral data to this
hypothesized prior + learning model and three
alternatives:

(@) An wunbiased model, which contains no
prior and a single learning rate applied
across player ethnicities. In this model,
ethnicity does not influence expectations
or learning.

(®) A group-based prior model, which contains a
group-based prior; in this model, partici-
pants begin with different initial reward
representations for White and Moroccan
players but update them according to a

single learning rate. This model aligns with
classic stereotyping models in which ste-
reotypes shape initial expectations but are
replaced with individuated learning over
time (Rothbart, 1981).

(©) A group-based learning model, which contains
no prior but separate learning rates for
White and Moroccan players; in this model,
participants begin with no group-based
expectancies but form group preferences
according to separate updating rules.

The Akaike information criterion (AIC;
Cavanaugh & Neath, 2019; Sakamoto et al., 19806)
was used to identify the best fitting model. Model
comparisons revealed that the hypothesized prior
+ learning model fit the data best, explaining the
most variation with the fewest parameters, as
indicated by the lowest average AIC (Figure 4A).
The difference in AIC between the prior + learn-
ing model (AIC = 91.54) and competing models
(unbiased model: AIC = 99.63, AAIC = 8.09;
group-based prior model: AIC = 94.77, AAIC =
3.23; group-based learning model: AIC = 94.60,
AAIC = 3.06) suggests that participants did, in
fact, form and sustain a group bias through the
combination of adopting initial reward expectan-
cies based on group identity and then updating
these associations using separate learning rules
for Moroccan and White players (Stillerman et al.,
2022; Traast et al., 2024).

Discussion

In Study 1, we tested the effect of ethnicity on
sociointeractive impression formation in the
Dutch cultural context. Unexpectedly, we found
that White Dutch participants displayed a behav-
ioral preference for Moroccan players, indicating
that they formed stronger reward representations
of the Moroccan players compared with the
White players. Participants also self-reported that
Moroccan players shared more frequently than
White players, despite no actual difference,
although this subjective perception did not fully
explain their behavioral preferences.

What might explain this unexpected pattern?
One possibility is that task paradigm—in which
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Figure 4. Computational model comparisons and
simulated data.
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Note. Panel A: Model comparisons between the hypothesized
prior + learning model and the unbiased model, group-
based prior model, and group-based learning model in Study
1. Panel B: Model-based simulations for each model in Study
1. AIC = Akaike information criterion.

participants repeatedly view and choose between
White and Moroccan faces—made our interest in
ethnic prejudice too obvious. Indeed, exploratory
analyses suggest that participants’ pro-Moroccan
choice preferences were driven by external motiva-
tion to respond without prejudice. External moti-
vation is pronounced in public contexts, where
one’s behavior may be evaluated by others (Plant
& Devine, 1998; Plant et al., 2003), and it is pos-
sible that participants experienced the interactive,
lab-based task as a public context, despite its con-
fidentiality. However, it is also notable that, on
average, participants reported negative attitudes
toward Moroccans relative to White Dutch, sug-
gesting that any concerns about appearing preju-
diced did not extend to this very direct assessment
of prejudice.

Another possible cause of the unexpected
effect was the use of smiling faces to depict play-
ers, which could have mitigated prejudice by creat-
ing a more prosocial and humanizing interaction
context (Raissi & Steele, 2021). However, although
smiling expressions could have reduced anti-
Moroccan prejudice, they are unlikely to have pro-
duced negative attitudes toward White players.

Despite observing an unexpected pro-Moroc-
can choice bias, computational modeling indi-
cated that player ethnicity affected participants’
behavior by inducing initial group-based reward
expectancies and separate learning rates for
White and Moroccan players—the same set of
processes observed previously for group mem-
bership effects on social-interactive impression
formation (e.g, Traast et al., 2024).

Study 2

Study 2 retested our original hypotheses—that par-
ticipants would form choice preferences for White
over Moroccan players—while controlling for fac-
tors that may have produced the unexpected result
of Study 1. These included using images of players
with neutral facial expressions and, to reduce exter-
nal motivation, the experiment was conducted
online. Study 2 refers to the same preregistered
hypotheses and analyses used for Study 1.

Method

Participants. Participants were 100 self-identified
White Dutch psychology university students,
recruited via a university test portal. Participants
indicated their ethnicity and gender as in Study 1.
As preregistered, data collection stopped at 100
self-identified Dutch participants, with the goal of
obtaining valid data from at least 80 participants.
Following the same preregistered critetia as in
Study 1, exclusions for below-chance learning
(under 50% choice accuracy; eight participants) or
extremely fast reaction times (median RT < 500
ms; nine participants) resulted in a final sample of
83 participants (58 female-identified, 24 male-iden-
tified, one other-identified; M,,. = 20.46, D, =
3.18). Participants received one research credit
plus a €1.00 to €2.00 performance-based bonus.
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Procedure. Data collection occurred from June to
September 2020. The task and questionnaires
were hosted via psiTurk (Gureckis et al., 2016).
Posttask questionnaires were the same as in Study
1, except for four exploratory items not discussed
here (see Supplemental Material).

Tasks and measures

Probabilistic  reinforcement  learning  task. The
probabilistic reinforcement learning task was
the same as in Study 1, but players displayed
neutral face expressions (from the same models
used in Study 1).

Posttask measures. As in Study 1, participants
completed estimates of player reward rates, feel-
ing thermometer ratings for major Dutch ethnic
groups, and the IMS and EMS.

Results

Given our aim to replicate Study 1, the same analysis
plan was used for Study 2. Descriptives and inter-
correlations are shown in Table 2. As in Study 1,
only the computational modeling analyses were pre-
registered; all other analyses were not preregistered
but follow those reported by Traast et al. (2024).

Explicit prejudice. As in Study 1, participants
reported more positive attitudes toward White

Table 2. Means, standard deviations, and correlations

Dutch (M = 76.02, §D = 12.41) than toward
Moroccans (M = 65.84, SD = 14.81), #82) =
7.30, p < .001, Cohen’s d = 0.74, 95% CI [0.51,
0.96]. Again, attitudes were numerically most
positive towards White Dutch and least posi-
tive towards Moroccans relative to other
groups (Turks: M = 67.71, §D = 14.51; Antil-
leans: M = 70.48, SD = 14.07; Surinamese: M
= 73.25, SD = 13.51; Westerners: M = 73.86,
SD = 12.90).

Effects of ethnicity on instrumental learning. Using the
same regression model as in Study 1, we expected
to find the originally predicted pattern of a pro-
White choice preference. However, results again
showed the opposite effect: participants displayed
a choice preference for Moroccan over White
players, OR = 2.20, 95% CI [1.37, 3.53], p < .001
(Figure 5), in addition to an effect of relative
reward, OR = 2.73, 95% CI [2.21, 3.37], p < .001.
As in Study 1, a separate analysis showed no Eth-
nicity X Relative Reward interaction, OR = 1.09,
95% CI10.96, 1.22], p = .187. These results repli-
cated the unexpected finding of Study 1.

As in Study 1, an analysis of choice prefer-
ences during the first 50 trials of training revealed
an initial preference for Moroccan over White
players, OR = 1.25, 95% CI [1.00, 1.57], p = .055,
indicating a choice bias was already present prior
to learning,

of key variables: Study 2.

Variable 1 2 3 4 5
1. Ethnic difference in choice preference

2. IMS .10

3. EMS .01 .08

4. Ethnic difference in perceived reward 82H* .08 .02

5. Explicit prejudice —-.06 —30%* .02 —-00

M 0.56 7.55 4.80 3.97 10.18
SD 0.17 1.22 1.58 17.72 12.70

Note. Ethnic difference in choice preference = proportion of Moroccan over White player choices in test phase, from 0
(choosing only White players) to 1 (choosing only Moroccan players). IMS = Internal Motivation Scale (range: 3.8-9.0; a0 =
.77). EMS = External Motivation Scale (range: 1.0-8.8; oo = .68). Ethnic difference in perceived reward = perceived reward
rate for Motoccan minus White players (scored =100 to 100). Explicit prejudice = feeling thermometer difference score for
White Dutch minus Moroccan Dutch; higher scores represent more positive attitudes for Whites over Moroccans (range: —10

to 50).
wkp < 010,
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Figure 5. Effects of ethnicity and reward on choice.
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Note. Effects of ethnicity of player and relative reward on choice during the test phase in Study 2, showing a preference for
choosing high-rewatding players, and for choosing Moroccan players over White ones across relative reward rates. Relative
reward rate (difference between training-phase reward rates of a choice pair) is displayed on the x-axis, and choice probability
(probability of choosing a player) is displayed on the y-axis. Error bars represent standard errors.

Individual differences in ethnicity effects. Because Study
2 was conducted online, we expected EMS effects
to be reduced or eliminated. Consistent with this
reasoning, EMS no longer moderated the effect
of ethnicity on choice preference: in a GLMM
containing ethnicity and relative reward rate as
fixed effects and random effects, respectively,
EMS as fixed effect, and an Ethnicity X EMS
interaction, this interaction was not significant,
OR = 0.94, 95% CI [0.69, 1.27], p = .693. In a
separate GLMM examining IMS effects, the IMS
X Ethnicity interaction was also nonsignificant,

OR = 1.25,95% CI [0.85, 1.83], p = .260.

Ethnicity effects on perceived reward rates. As in Study
1, participants’ subjective perceptions of reward
rates were predicted by actual rewatd rates, B =
0.03, 95% CI [0.03, 0.04], p < .001, as well as
ethnicity, f = 0.17, 95% CI [0.01, 0.33], p = .034,
such that participants perceived more frequent
rewards from Moroccan than White players
(despite equated reward rates between groups).
Furthermore, although perceived reward rates
were associated with participants’ choice prefer-
ences (Perceived Reward Difference X Ethnicity:

OR = 1.10, 95% CI [1.08, 1.12], p < .001), pet-
ceived reward did not fully explain participants’
pro-Moroccan  choice behavior (when the
Perceived Reward Difference X Ethnicity inter-
action was included in this regression, the main
effect of ethnicity remained significant, OR =
1.51, 95% CI [1.13, 2.01], p = .005).

Computational modeling. As in Study 1, computa-
tional model comparison indicated that the prior
+ learning model fit best to the choice behavior
data, suggesting that ethnicity influenced choice
preferences through initial group-based expec-
tancies and then updating according to separate
learning rates (Figure 6).

Discussion

Study 2 replicated the unexpected main finding
of Study 1: White Dutch participants showed a
choice preference for Moroccan over White
players, despite equal reward feedback from
members of each group. Also replicating Study
1, participants perceived Moroccan players as
sharing more frequently, but this subjective
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Figure 6. Computational model comparisons and

simulated data.
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perception did not fully explain the behavioral
these effects
anti-Moroccan

choice preference.
emerged despite participants’
explicit prejudice, as measured by feeling

Moreover,

thermometers.

In contrast to Study 1, however, pro-Moroc-
can choice preferences were no longer associated
with external motivation, perhaps due to the
online context. Thus, while Study 2 replicated the
unexpected findings of Study 1, it continued to
leave us without a clear explanation.

Study 3

Study 3 provided another replication while inves-
tigating additional reasons for the observed pro-
Moroccan choice preference. First, we included a

pretask measure of White versus Moroccan
implicit attitudes to determine whether partici-
pants’ pro-Moroccan behavior reflected their
implicit rather than explicit attitudes. We also
measured posttask implicit attitudes to test
whether they were reduced following engage-
ment in the interactive task. Moreover, because
implicit attitudes were assessed using the face
images of players in the task, we could test
whether the pro-Moroccan preferences in the
learning task reflected attitudes toward specific
individuals as opposed to the broader ethnic
group. Second, we included a posttask question-
naire to probe response strategies that could lead
to pro-Moroccan task behavior. Finally, we
updated our hypothesis to predict the pro-
Moroccan effect observed in Studies 1 and 2 and
included this new hypothesis in the Study 3
preregistration.

Method

Participants. Participants were 100 self-identified
White Dutch psychology university students,
recruited via a university test portal. Participants
indicated their ethnicity and gender as in Study 1.
As preregistered (https://aspredicted.org/2b7g-
2z24.pdf), data collection stopped once we
obtained valid data from 80 self-identified Dutch
participants (62 female-identified, 18 male-identi-
fied; M, = 20.50, SD,,. = 2.29), following
exclusions for below-chance learning (six partici-
pants) or extremely fast reaction times (14 partici-
pants). Participants received one research credit
plus a performance-based bonus of €1.00 to 2.00.

Procedure. 'The study was conducted online from
April to June 2021. The procedure was identical
to that of Study 2, with the addition of pre- and
posttask implicit attitude measures and posttask
questionnaires regarding response strategies.

Tasks and measures

Implicit - Association Test. Participants’ implicit
attitudes towards Motroccans versus White Dutch
were measured with an Implicit Association Test
(IAT; Greenwald et al., 1998, 2003). IATs were
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completed immediately before (pretask IAT) and
after (posttask IAT) the interactive learning task.
Pre- and posttask IATs included 80 Dutch evalu-
ative words unrelated to ethnic stereotypes for
evaluative classifications (40 pleasant, 40 unpleas-
ant; see Supplemental Material for word list; van
Ravenzwaaij et al., 2011). Four Moroccan and four
White faces were included for ethnicity classifica-
tions; these were the same faces used to represent
players in the task (thus matching on gender). IATs
included seven blocks (Greenwald et al., 2003); the
order of critical blocks, in which faces and words
were classified using the same keys was counterbal-
anced across participants. Each participant always
completed pre- and posttask IATs in the same
block order so that their scores on each IAT would
be comparable.

Using natural log-transformed reaction times
for correct responses, D scores were computed
for each participant as in Amodio and Devine
(2006): compatible block RTs were subtracted
from incompatible block RTs and divided by the
pooled §D separately for practice and test blocks.
These resulting scores were then averaged for the
final D score. Change in implicit attitude was
scored as posttask D minus pretask D.

Probabilistic reinforcement learning task. The prob-
abilistic reinforcement learning task was the same
as in Study 2.

Posttask measures. Following task completion,
participants indicated their perceived reward
estimates for each player and completed feeling
thermometers, as in Studies 1 and 2. Next, they
completed new questionnaire items assessing
response strategies during the task. Participants
were asked “When you made a choice for one
player or the other, how much was your choice
influenced by the following consideration:” Par-
ticipants then rated each of the following on a
6-point scale (0 = no influence at all, 5 = a very
strong influence): (a) “the ethnicity of the player”
(followed by “I predominantly chose Moroc-
can players” or “I predominantly chose White
players”); (b) “I did not want to come across as
prejudiced”; (c) “I wanted to choose players of
my own ethnicity”; (d) “ the appearance of the

players, unrelated to their ethnicity”; (e) “whether
a player shared money with me in the first few
trials that I chose them.”

Results

In Study 3, preregistered analyses included the
main regression analysis of choice preferences
and tests of IAT effects (indicated in text); all
other analyses were not preregistered but follow
directly from Studies 1 and 2 and Traast et al.
(2024).

Explicit prejudice. As in Studies 1 and 2, participants
reported more positive attitudes toward White
Dutch (M = 78.31, §D = 13.17) than Moroccans
(M = 68.30, SD = 16.70), 79) = 5.94, p < .001
(preregistered), Cohen’s d = 0.66, 95% CI [0.42,
0.90], and attitudes were numerically most positive
towards White Dutch and least positive towards
Moroccans relative to other groups (Turks: M =
09.84, SD = 16.45; Antilleans: M = 73.28, SD =
16.51; Surinamese: M = 75.59, §D = 16.17; West-
erners: M = 75.71, §D = 15.35).

Effects of  ethnicity on instrumental learning. The
GLMM described in Studies 1 and 2 produced a
significant ethnicity effect (preregistered), indi-
cating a preference for Moroccan over White
players, OR = 2.40, 95% CI [1.65, 3.50], p < .001
(Figure 7), in addition to an effect of actual
reward, OR = 2.64, 95% CI [2.24, 3.12], p < .001.
The ethnicity effect was not moderated by reward
rate (Ethnicity X Reward Rate: OR = 1.59, 95%
CI [0.94,2.27], p = .087). These results replicated
those of Studies 1 and 2.

To investigate initial choice preference, we
again examined preferences during the first 50 tri-
als of training, Again, participants’ preference for
Moroccan players was already evident in these eatly
trials, OR = 1.71, 95% CI [1.44, 2.04], p < .001, sug-
gesting that participants were already more likely to
choose Moroccan players prior to learning,

Implicit attitude effects. Participants exhibited an
implicit preference for White over Moroccan
faces on both the pretask IAT (M = 0.27, §D =
0.37), (79) = 6.65, p < .001, and the posttask
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Figure 7. Effects of ethnicity and reward on choice.
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Note. Effects of ethnicity of player and relative reward rate on choice during the test phase in Study 3, showing a preference
for choosing high-rewarding players, and for choosing Moroccan players over White players across relative reward rates.

Relative reward rate (difference between training-phase reward rates of a choice pair) is displayed on the x-axis, and choice
probability (probability of choosing a player) is displayed on the y-axis. Error bars represent standard errors.

Table 3. Means, standard deviations, and correlations for key variables: Study 3.

Variable 1 2 3 4 5
1. Ethnic difference in choice preference

2. Pretask AT -03

3. Posttask IAT —-02 32kk

4. Ethnic difference in perceived reward TTHE .09 .04

5. Explicit prejudice =15 .03 —-.06 -.07

M 0.57 0.27 0.19 8.82 10.01
SD 0.14 0.37 0.30 18.12 15.09

Note. Ethnic difference in choice preference = proportion of Moroccan over White player choices in test phase, from 0
(choosing only White players) to 1 (choosing only Moroccan players). Pretask and posttask implicit association tests (IAT's)
= dscore from —1 (relative preference for Moroccan) to +1 (relative preference for White). Ethnic difference in perceived
reward = perceived reward rate for Moroccan minus White players (scored —100 to 100). Explicit prejudice = feeling
thermometer difference score for White Dutch minus Moroccan Dutch; higher scores represent more positive attitudes for

Whites over Moroccans (range: —10 to 50).
wkp < .010.

IAT (M = 0.19, D = 0.30), A79) = 5.59, p <
001 (preregistered). This pattern was consistent
with participants’ explicit attitudes toward White
and Moroccan people but contrasted with their
behavioral preference for Moroccan players in
the task. Neither pretask nor posttask IAT scores
correlated with pro-Moroccan choice preference
(see Table 3), and thus participants’ Moroccan

choice bias did not reflect implicit attitudes, nor
their attitudes toward individuals as opposed to
the broader groups.

Next, we tested whether White participants’
implicit attitudes towards Moroccan faces became
more positive following their pro-Moroccan
choices in the learning task (preregistered).
Although a numerical reduction in IAT score was
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observed (M = —0.08), the difference between
pre- and posttask scores did not differ signifi-
cantly, A79) = 1.89, p = .062.

To test whether individual differences in IAT
score change related to participants’ task prefer-
ences, we conducted a GLMM testing main
effects of reward rate, ethnicity, and implicit atti-
tude difference, as well as an Ethnicity X Implicit
Attitude Change interaction. This model did not
produce a significant FEthnicity X Implicit
Attitude Change interaction, OR = 1.03, 95% CI
[0.40, 2.68], p = .944, and thus implicit attitude
change was not associated with task behavior.

Ethnicity effects on perceived reward rates. Participants’
subjective perception of reward rates was again
predicted by players’ actual reward rates (B =
0.86, 95% CI [0.72, 0.99], p < .001), as well as
their ethnicity, (B = 4.41, 95% CI [2.50, 6.33], p
< .001), with higher perceived reward rates for
the Moroccan than for the White players. This
perception of higher rewards from Moroccan
players was associated with choice behavior (Per-
ceived Reward Difference X Ethnicity: OR =
1.08, 95% CI [1.06, 1.09], p < .001), as in Studies
1 and 2. However, unlike the prior studies, inclu-
sion of the Perceived Reward Difference X Eth-
nicity interaction reduced the main effect of
ethnicity to nonsignificance, OR = 1.28, 95% CI
[0.97, 1.68], p = .080, indicating that participants’
behavioral choice preferences were not inde-
pendent from subjective reward perceptions.

Computational modeling. Computational model com-
parison again indicated that the ptior + learning
model fit best to the choice behavior data (Figure 8),
indicating that participants acquired and maintained
a group bias through a combination of group-based
initial expectancies and the updating of separate
representations for Moroccan and White players.
This result replicated Studies 1 and 2.

Posttask questionnaire. Means and correlations for
posttask strategy items are shown in Table 4.
Here, we describe responses to each item.

Figure 8. Computational model comparisons and
data simulations.
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prior + learning model and the unbiased model, group-
based prior model, and group-based learning model in Study
3. Panel B: Model-based simulations for each model in Study
3. AIC = Akaike information criterion.

Ethnicity of player. Participants indicated that,
on average, a player’s ethnicity weakly influenced
their decisions (M = 1.48, §D = 1.12). However,
when forced to indicate whether they predomi-
nantly chose Moroccan players or White play-
ers (Table 4: Variable 3), their answer tended to
reflect their task choices, OR = 0.23, 95% CI
[0.11, 0.49], p < .001; participants who indicated
they predominantly chose Moroccan players
showed a choice preference for Moroccan play-
ers during the task (B = 1.61, 7= 6.55, p < .001),
whereas participants who indicated they predom-
inantly chose White players showed no ethnicity
effect (B = 0.16, 7 = 0.56, p = .574).
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Table 4. Correlations of posttask debriefing items with ethnic difference in choice preference.

Variable 1 2 3 4 5 6 7
1. Ethnic difference in choice preference

2. Ethnicity —-.06

3. Perceived group choice A5H* .09

4. Seeming nonprejudiced -12 21 -25

5. Own group preference —.25% A4x* -21 26

6. Appearance 10 17 -.03 19 .20

7. Initial reward -01 A1 —-.00 .06 .07 16

M 0.57 1.48 1.41 2.73 0.57 3.03 4.05
SD 0.14 1.12 0.50 1.44 0.89 1.35 1.09

Note. Ethnic difference in choice preference = proportion of Moroccan over White player choices in test phase, from 0
(choosing only White players) to 1 (choosing only Moroccan players). Ethnicity = “the ethnicity of the player” (range: 1—4).
Perceived group choice = “I predominantly chose White(1)/Moroccan(2) players.” Seeming nonprejudiced = “I did not
want to come across as prejudiced” (range: 0-5). Own group preference = “I wanted to choose players of my own ethnic-
ity” (range: 0-3). Appearance = “the appearance of the players, unrelated to their ethnicity” (range: 0-5). Initial reward =
“whether a player shared money with me in the first few trials that I chose them” (range: 0-5).

5 <050, **p < 010,

Avoiding appearance of prejudice. On average, partic-
ipants indicated a moderate influence of wanting to
avoid the appearance of prejudice in their decisions
M = 3.03, SD = 1.35). This item was not associ-
ated with an ethnicity bias in task choices, conceptu-
ally replicating the null effect of EMS in Study 2.

Desire to interact with players of own ethnicity.
Participants generally did not report a desire
to interact with players of their own ethnicity
M = 057, SD = 0.89). However, this item
related to choice behavior, OR = 0.64, 95%
CI [0.43, 0.97], p = .037, such that White partici-
pants with lower desire for own-ethnicity interac-
tion showed a pro-Moroccan choice preference
(B =1.25,7=4.74, p < .001), whereas this effect
was nonsignificant for participants with higher
desite for own-ethnicity interaction (B = 0.48,
t = 1.81, p = .070). However, this variable was
highly negatively skewed, suggesting that this
effect was driven by a small number of partici-
pants reporting very strong ingroup preference.

Reciprocating player sharing. The most highly
endorsed reason for choosing a player was that
the player shared with the participant during ini-
tial trials (M = 4.05, §D = 1.09), an explanation
that did not reference ethnicity and was unrelated
to ethnic preference in choice behavior.

Discussion

Study 3 replicated several findings from Studies 1
and 2. First, White participants again showed a
choice preference for Moroccan players over
White players and also perceived Moroccan players
as sharing more frequently, despite actually receiv-
ing equal feedback from both groups. Second,
this pro-Moroccan choice bias was already
observed early in training behavior, and computa-
tional modeling indicated that it reflected an
existing pro-Moroccan prior combined with sep-
arate learning rates for each group. Third, despite
their pro-Moroccan task preferences, partici-
pants, on average, reported anti-Moroccan
explicit prejudice.

Study 3 additionally assessed implicit attitudes
and examined whether repeated interactions with
Moroccan players would reduce anti-Moroccan
implicit bias. Participants showed anti-Moroccan
implicit attitudes before and after the task. They
also showed a slight reduction in implicit anti-
Moroccan bias following the task. However, this
change in implicit attitudes was not associated
with choice behaviot, and thus we could not con-
clude that this change was related to participants’
engagement with Moroccan and White players in
the task. An alternative explanation—that the
reduction in IAT scores reflects a practice effect
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(Thomas et al., 2007; Vaughn et al., 2011)—is
thus more plausible.

TAT scores allowed us to address another pos-
that despite participants’
explicit prejudice toward Moroccans as a group,

sible explanation:

they might prefer individual Moroccans in direct
interactions. However, scores on the IAT, which
assessed responses toward the specific players in
the task, showed an anti-Moroccan bias, contra-
dicting this explanation.

Finally, Study 3 probed potential reasons for
participants’ task behavior, such as whether a
pro-Moroccan choice preference originated from
a deliberate strategy. However, although many
participants reported intentions to respond with-
out bias or to deliberately choose outgroup
members, these intentions were not associated
with behavioral preferences and thus were not
informative.

General Discussion

We examined the effect of ethnicity on impres-
sion formation through social interaction in a
Dutch context, in an effort to generalize findings
the US.
Previously, White American participants formed

previously observed in context.
stronger preferences for White than for Black
partners through repeated interaction, despite
equivalent reward feedback from each racial
group (Traast et al., 2024). Thus, we expected
White Dutch participants to form stronger pref-
erences for White than for Moroccan interaction
partners in a similar interactive task. Unexpectedly,
we observed a behavioral preference for
Moroccan players over White Dutch players in all
three experiments. This unexpected pattern was
robust to several design changes across studies—
including a switch from using smiling to neutral
faces and a switch from in-lab to online data col-
lection, and a cash incentive for accurate
choices—and emerged despite participants’ self-
reported anti-Moroccan prejudice.

This puzzling pattern led us to hypothesize
that pro-Moroccan behavior during the interac-
tive task reflected an external motivation to
respond without prejudice. However, while an

effect of EMS was observed in Study 1, it was not

observed in Study 2, based on EMS scores, or
Study 3, based on a task-specific measure of
external motivation. We further expected that a
move to online data collection would reduce
external motivation and reveal the originally
hypothesized pro-White Dutch choice prefer-
ence, matching participants’ explicit and implicit
anti-Moroccan prejudice. But this pattern was not
observed—participants continued to show a pro-
Moroccan choice preference.

It remains possible that participants intention-
ally chose Moroccan players for reasons other
than external motivation. Participants reported
the perception of higher sharing rates from
Moroccan than from White players, despite
equated rates, which correlated with their choice
preferences. Thus, it is possible that participants
truly believed Moroccan players had higher shar-
ing rates.

It is also notable that this research was con-
ducted prior to and during the COVID-19 pan-
demic. COVID-19 had major social and economic
impacts in the Netherlands, as it did worldwide,
which included increases in prejudice and dis-
crimination toward ethnic minority group mem-
bers. However, the impact of COVID-19 does
not appear to explain our effects. First, we
observed across studies a pattern of pro-Moroc-
can choice preference, which is opposite to the
increases in prejudice associated with COVID-
19. Furthermore, the main findings of Studies 2
and 3, which were conducted during the COVID-
19 lockdown, were virtually identical to those
observed in Study 1, which was conducted prior
to COVID-19. Therefore, although COVID-19
may have influenced aspects of our research, it
does not appear to explain the unexpected pat-
tern of pro-Moroccan preferences.

Despite the unexpected pattern of ethnic
preference, computational modeling results indi-
cated that ethnicity influenced impressions
through the same mechanisms as observed in
past work. Replicating Traast et al. (2024), player
impressions were based on a combination of ini-
tial expectancies (modeled as priors)—in this
case, an expectancy that Moroccan players were
more likely to share than White players, corrobo-
rating the behavioral preference in eatly training
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trials—and maintaining separate representations
of Moroccan and White player reward associa-
tions, as indicated by separate learning rates for
each group. This pattern indicates that while the
pro-Moroccan choice preference was in part due
to preexisting expectations, it developed further
through the process of learning across that task.
While this pattern does not explain participants’
pro-Moroccan expectancy, this expectancy may
explain why participants perceived higher sharing
rates from Moroccan players.

Potential Explanations From a
Cultural Perspective

Further consideration of Dutch and American
cultural differences may shed light on our unex-
pected findings. First, we considered the possibility
that the nature of intergroup threat differs between
contexts. Group threat theory states that both per-
ceived economic threat (Quillian, 1995) and group
size (Schlueter & Scheepers, 2010) contribute to
perceived threat of a minority outgroup. In the
Netherlands, people with a Moroccan background
make up only approximately 2.5% of the total
Dutch population (Centraal Bureau voor de
Statistiek, 2024a;
Statistiek, 2024b) and are not typically considered
an economic threat to the White Dutch majority
(Andriessen et al., 2012; Hagendoorn & Pepels,
2017; Ramos et al.,, 2021). By contrast, in the US,
Black Americans comprise approximately 14% of
the US. population (US. Census Bureau, 2024),
and there is widespread belief among White
Americans that Black Americans and other minor-
ities threaten their jobs (Perkins et al., 2022). Thus,
Moroccans may be viewed as less threatening to
White Dutch people than Black Americans are to
White Americans. However, this cultural differ-
ence cannot alone explain our results: lower inter-
group threat in the Netherlands would predict
lower anti-Moroccan bias but not a reversal to pro-

Centraal Bureau voor de

Moroccan bias.

Differences in Moroccan Dutch and Black
American stereotypes may also help explain our
findings. Moroccans in the Netherlands ate often
perceived as more generous and warmer than

White Dutch, who, by contrast, are stereotyped as
greedy and stingy (Van Ginkel, 1996). These ste-
reotypes could have produced a relative pro-
Moroccan preference in the context of our
money-sharing tasks, and they may explain why
participants explicitly reported higher sharing
rates from Moroccan than from White players.

Finally, it is possible that cultural differences
exist in the nature and expression of external
motivation in the US and the Netherlands.
Whereas strong norms prohibit the expression of
prejudice toward Black people in the US (Plant &
Devine, 1998), such norms are relatively weaker
in the Netherlands where there is a premium on
directness and individual expression (Rottier
et al, 2011). Although we measured external
motivation using an adapted version of Plant and
Devine’s (1998) scale, and observed mean EMS
scores comparable to those found in US. sam-
ples, this measure might not sufficiently capture
the effect of such norms in the Dutch culture.
More research on cultural variation in external
motivation may be needed to understand its
effects in non-U.S. contexts.

Contributions to Theory on Intergroup
Tmpression Formation

Despite our unexpected findings, this research
contributes several advances to knowledge about
sociointeractive impression formation and its
underlying learning mechanisms. First, it demon-
strated an effect of ethnicity on the formation of
group member impressions through social inter-
action, and it replicated a computational model
of race on impression formation through
repeated interaction (Traast et al., 2024). Second,
it provides a first test of the interactive impres-
sion formation process in a non-US. context,
raising new questions regarding cross-cultural
generalization. And third, in attempting to explain
unexpected findings, this research identified and
addressed multiple response strategies that may
influence instrumental social learning. Ultimately,
this research illuminates a previously unidentified
gap in our understanding of sociaointeractive
impression formation processes across cultures
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and highlights the need for additional research on
this topic.

More broadly, our findings add to the growing
body of research suggesting that effects observed
in the American context may not always emerge
identically in different cultural contexts. Because
the present research concerned responses to ethnic
ingroup and outgroup members, which relate to
the unique intergroup relations and histories in the
Netherlands, as opposed to those in the US, cul-
tural variability in this context was not completely
unexpected. Indeed, the potential for such variabil-
ity is what inspired this research. Nevertheless, our
findings underscore the need to replicate research
across cultures to better understand how basic psy-
chological processes are engaged or expressed as a
function of cultural context.
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