Biological Psychology xxx (xxxx) 108713

;; -
ELSEVIER

journal homepage: www.elsevier.com/locate/biopsycho

Contents lists available at ScienceDirect

Biological Psychology

Blame and Praise cross-culturally: An fMRI investigation into causal
attribution and moral judgment

BoKyung Park ., Valerie Rae Smith

The University of Texas at Dallas, USA

ARTICLE INFO

Keywords:

Culture

Causal attribution
Moral judgment
DmPFC

ABSTRACT

People from independent cultures are more likely to causally explain others’ behaviors by their disposition [vs.
situation] compared to those from interdependent cultures. However, few studies have directly examined how
these differences in attribution shape individuals’ moral judgment, nor the underlying neural mechanisms of this
process. Aiming to address these questions, in the scanner, participants rated the blameworthiness or praisewor-
thiness of protagonists who did either a negative or positive behavior, respectively. These behaviors were
pretested and found to be perceived as dispositionally or situationally caused to different extents on average. Re-
gardless of their self-construal, participants showed enhanced dorsomedial prefrontal cortex (dmPFC) activity in
response to the behaviors that were evaluated as more situationally caused on average. Importantly, relatively
independent participants reduced their blame for the behaviors that they showed greater dmPFC activity to. Rel-
atively interdependent participants reduced blame for the behaviors that they themselves inferred more situa-
tional causes for, but dmPFC activity did not explain their blame. These findings suggest that while dmPFC might
support relatively independent participants’ effortful consideration of situational contributors to a behavior to
make moral judgments, relatively interdependent participants might engage in this process automatically and re-
lied less on dmPFC recruitment.

When judging others’ behavior as right or wrong, people differen-
tially rely on either dispositional (i.e., internal characteristics of a target
individual) or situational (i.e., outside or contextual forces) factors sur-
rounding the behavior. Accumulated evidence suggests that people’s
focus on dispositional vs. situational factors can be shaped by their cul-
tural background. However, the neural underpinnings of how these dif-
ferences are reflected in people’s moral judgment has been understud-
ied. In this research, we aim to address this gap in the literature, focus-
ing on the role of brain regions involved in theory-of-mind (ToM), or
thinking about others” minds.

1. Attribution, moral judgment, and culture

Suppose you have dinner plans with your friend, Kelly. You re-
arranged your schedule to have this dinner and left work early. You
were parking at the restaurant when you received a text from Kelly, say-
ing that she cannot make it to today’s dinner. How much would you
blame her for this?

When making moral judgments, the causal responsibility of the pro-
tagonist—the extent to which responsibility for the behavior can be at-

tributed to them—is critical (Cushman, 2008). Situational contributors
of a behavior importantly reduce the causal responsibility of the protag-
onist (Shultz et al., 1981) and make the behaviors morally less charged
(Heider, 1958; Weiner, 1995). Kelly would be more blameworthy when
her unique, internal characteristic was solely responsible for her behav-
ior (e.g., she canceled plans at the last minute because she is unreli-
able), compared to when there were other external/situational contrib-
utors (e.g., she canceled plans due to a last-minute change in her work
shift).

Prior studies, however, have found that people often overrepresent
the contributions of internal and dispositional characteristics to a be-
havior, while underestimating the situational influence (Jones & Harris,
1967; Nisbett et al., 1973; Ross, 1977)—a tendency that persists when
observing moral vs. immoral behaviors. For example, people perceive a
thief who stole something due to external pressure as still morally
wrong and would remain dishonest in a new situation (Reeder &
Spores, 1983). Because others’ moral traits fundamentally define future
interactions with them, people are motivated to learn if others are
morally good or bad (Uhlmann et al., 2015), speculating their mental
states to be in line with their inferred moral traits (Alicke & Zell, 2009;
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Kliemann et al., 2008; Knobe, 2010; Siegel et al., 2017). In other words,
dispositionism is prevalent especially regarding the judgment of moral
behaviors.

But how “prevalent” is it? Importantly, researchers found the above-
stated dispositionism varies as a function of individuals’ cultural back-
ground, especially dependent on their culturally-shaped self-construal.
Independent self-construal, largely endorsed in European American cul-
tures (Markus & Kitayama, 1991), views the self as independent and au-
tonomous. Since the self governs one’s actions, free from the influences
of others or the surrounding situations (Markus & Kitayama, 2003;
Mesquita & Markus, 2004), protagonists’ dispositions should be respon-
sible for their behavior (Feinberg et al., 2019). On the other hand, the
interdependent self, predominantly endorsed in East Asian cultures,
views the self as stemming from concerted interactions between inter-
nal states and external factors, such as relationships, social roles, and
the specific context of the event (Markus & Kitayama, 1991, 2003;
Mesquita & Markus, 2004). The protagonists’ dispositions cannot be
solely responsible for their actions, and situational factors should come
into play. Thus, situational consideration is essential in judging others’
behaviors.

Mirroring these differences, prior works found that people from in-
dividualistic and independent backgrounds make more dispositional in-
ferences than situational, and attribute behaviors to dispositions more
than situations, compared to those from collectivistic and interdepen-
dent backgrounds (Choi et al., 2003; Lee et al., 2017; Miller, 1984;
Miller & Luthar, 1989; Nisbett et al., 2001). For example, when causally
explaining mass murders, American news reports focused more on the
disposition of the murderer (e.g., bad temper) while Chinese news re-
ports provided more speculation about situational and contextual back-
grounds (e.g., societal pressure) (Morris & Peng, 1994). Similarly, Indi-
ans used more situation-focused terms and less disposition-focused
terms than Americans to describe morally good or bad behaviors
(Miller & Luthar, 1989), as well as discounted the accountability of the
protagonist when enough contextual information was available (Bersoff
& Miller, 1993).

Despite the large volume of evidence on the cultural shaping of at-
tribution, little research has directly connected this to moral judgment,
nor to the underlying neural mechanisms (Park et al., 2022). A few ex-
ceptional studies reported that Chinese participants perceived financial
fraudsters who were under strong situational pressure as less immoral
compared to Americans (Wong-On-Wing & Lui, 2007, 2013). Addition-
ally, when punishing a protagonist’s harmful actions, their degree of
autonomy was more important for Americans than for Chinese
(Feinberg et al., 2019). One thing to note is that most of these studies
provided strong situational causes for the protagonists’ behaviors (e.g.,
orders from someone higher in the hierarchy, pressure from their
group, etc.; see also Feinberg et al., 2019, Study 3). This corroborates
the findings that in order to incorporate situational contributors in
moral judgments, the situations might need to be salient, even for peo-
ple from collectivistic and interdependent cultures (Di et al., 2021;
Masuda & Kitayama, 2004; Miyamoto & Kitayama, 2002; Norenzayan
et al., 2002). For example, prior research found that without experienc-
ing the same situational constraints as the protagonists, East Asians
made similar attributions to their American counterparts, focusing on
dispositional contributors (Choi & Nisbett, 1998). Yet, people from dif-
ferent cultures may still consider dispositional vs. situational factors
differently when making moral judgments, but in a rather subtle way in
the absence of salient situational cues. While traditional behavioral
methods may not be optimal to detect this, a neural approach can pro-
vide insights into this nuanced process.

Another thing to note is that the aforementioned body of research
focused on the judgment of negative behaviors (Feinberg et al., 2019;
Wong-On-Wing & Lui, 2007, 2013). While the causal responsibility of
the protagonist is critical in blaming them (Cushman, 2008), judgments
of praise rely less on causal attribution of the behavior (Bostyn & Roets,
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2016). People also engage in causal attribution less for positive behav-
iors than for negative behaviors (Bohner et al., 1988), as well as find
less intentionality in positive behaviors (Hindriks, 2008; Knobe, 2003;
Pizarro et al., 2003). Given the reduced importance of causal attribu-
tion for judging positive behaviors, cultural differences in the role of
causal attribution in moral judgment may be less apparent in judging
positive behaviors. By using a neuroimaging approach, we investigated
whether ToM-associated brain regions explain how people consider dis-
positional vs. situational causes when judging others’ morality, based
on their negative vs. positive behaviors.

2. Attribution and moral judgment are supported by ToM regions

Brain regions involved in ToM—the bilateral posterior superior tem-
poral sulcus (pSTS), precuneus, bilateral temporo-parietal junction
(TPJ), and dorsomedial prefrontal cortex (dmPFC)—support inferences
of others’ goals, beliefs, and traits (Ma et al., 2011; Mitchell et al., 2006;
Saxe & Kanwisher, 2003; Van Overwalle, 2009; Van Overwalle &
Baetens, 2009; Van Overwalle & Vandekerckhove, 2013). Since consid-
ering others’ mental states and traits is critical in judging their behav-
iors, these regions are similarly recruited when people make judgments
of morality (Buckholtz & Marois, 2012; Greene et al., 2004; Young &
Koenigs, 2007). Particularly, prior research reported that the dmPFC is
recruited in response to a variety of moral judgment tasks, including
those associated with viewing moral transgressions [vs. neutral behav-
iors] (Parkinson et al., 2011; see also Jenkins & Mitchell, 2010), view-
ing behaviors that harmed another person [vs. did not harm] (Young &
Koenigs, 2007), learning of extreme positive and negative behaviors as-
sociated with faces (Baron et al., 2011), the perceived praiseworthiness
of others’ behaviors, especially for participants with high justice sensi-
tivity (Yoder & Decety, 2014), and the reduction of punishment consid-
ering sympathetic circumstances (e.g., murdering one’s husband after
suffering from domestic violence from him; Yamada et al., 2012). Given
that dmPFC is associated with the effortful process of (Lieberman,
2022; Meyer et al., 2015) and abstract construal of (Baetens et al.,
2014) social information, these findings suggest that people recruit
dmPFC in order to effortfully construe the complex nature of social
events, ultimately feeding their moral judgment.

Interestingly, prior studies that primarily recruited participants
from independent cultural contexts (i.e., the US and Western Europe)
reported that dmPFC activity tracked greater consideration of situa-
tional information as well. In one study (Kestemont et al., 2013), partic-
ipants judged the causes of others’ behaviors that could be attributed to
their disposition (e.g., Jun gives a bouquet at arrival [Jun is romantic])
or to the situation (e.g., Gabril changes the ink [the ink holder was
empty]). Bilateral TPJ and dmPFC were recruited more when they
made situational [vs. dispositional] attributions. These regions were
also recruited when participants were processing others’ behaviors
(e.g., “Tom left the restaurant in a hurry without tipping the waitress”)
and subsequent situational explanations of the behaviors (e.g., “Tom’s
baby was screaming”); dmPFC further tracked how much participants
endorsed the situational explanation (Brosch et al., 2013). These find-
ings suggest that greater engagement of dmPFC, indexing enhanced
ToM and/or effortful construal of the social event, may be needed for
individualistic and independent participants to engage in situational at-
tribution which they do not often make. Whether these regions simi-
larly support collectivistic and interdependent individuals’ attribution
and moral judgment, though, has not yet been examined.

3. The current study

In the current study, first, we explored if people with relatively inde-
pendent vs. relatively interdependent self-construal use dispositional
vs. situational attribution differently when making moral judgments.
Although a few previous studies (Feinberg et al., 2019; Wong-On-Wing
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& Lui, 2007, 2013) demonstrated that people from independent [vs. in-
terdependent] backgrounds consider the protagonist’s agency [vs.
salient situation] more when blaming others, these studies 1) provided
salient situational information to participants, which may not always
be apparent in the real world, and 2) only examined blame for negative
behaviors. We will explore if people use dispositional vs. situational
causes any differently depending on their self-construal, even in the ab-
sence of salient situational cues. We will also test if this self-construal
influence varies as a function of the nature of the behavior, i.e., blame-
worthy negative behaviors and praiseworthy positive behaviors.

Second, we examined if ToM regions—especially dmPFC—can ac-
count for any of the cultural shaping of attribution and moral judgment.
In a recent theoretical review (Park et al., 2022), we predicted that
when people from individualistic and independent [vs. collectivistic
and interdependent] backgrounds situationally explain others’ behav-
iors, they would recruit ToM regions to a greater extent [vs. lesser ex-
tent], mirroring their effortful processing of social events to mitigate
their blame. In contrast, when people from collectivistic and interde-
pendent [vs. individualistic and independent] backgrounds disposition-
ally explain others’ behaviors, they would recruit ToM regions to a
greater extent [vs. lesser extent], effortfully construing the behavior as
reflecting the protagonist’s disposition and enhancing their blame.
Elaborating on these predictions, we hypothesized that H1) people with
relatively independent [vs. relatively interdependent] self-construal
would recruit ToM regions, especially dmPFC, to a greater extent in re-
sponse to the behaviors that were more situationally [vs. disposition-
ally] explained, and H2) increased dmPFC activity of those with rela-
tively independent [vs. relatively interdependent] self-construal would
predict mitigated [vs. magnified] blame. Due to the reduced impor-
tance of causal attribution in judging positive behaviors, we did not ex-
pect distinctive cultural differences in the role of dmPFC in partici-
pants’ praise.

4. Methods
4.1. Participants

We recruited 41 healthy, right-handed European American and East
Asian American college students from the Dallas-Fort Worth area. Euro-
pean American participants were required to be born and raised in the
US, have parents who were born and raised in the US, and have grand-
parents who were born and raised in the US or Western Europe (e.g.,
Germany). East Asian American participants were required to be born
and raised in the US, and have parents and grandparents who were born
and raised in an East Asian nation (e.g., China, Japan, Korea, Singapore,
Taiwan, or Vietnam). One participant was excluded due to excessive
head movement (> 2.5 mm), leaving 40 participants in the final analy-
ses (24 females, 16 males; gender identification based on participants’
response to “What is your gender? Male, Female, Other”; age M =
20.15 [range 18 — 26], S.D. = 1.79). This final sample size corresponds
to or exceeds the sample size of similar studies contrasting two cultural
groups (Adams et al., 2010, Han et al., 2011; Park et al., 2016, 2017).
However, due to the lack of cultural differences in self-construal (1: Ex-
tremely disagree — 7: Extremely agree; Independence: European Ameri-
can M = 4.64, S.E. =.18, East Asian American M = 4.58, S.E. =.12
[range 3.13 - 6.07]; Interdependence: European American M = 4.71,
S.E. =.19, East Asian American M = 4.91, S.E. =.14 [range 3.07 -
6.20], ps >.38), we collapsed across cultural groups and used self-
construal scores as our main predictors in the subsequent analyses. The
effect of self-construal persisted after we controlled for participants’
cultural groups (Supplementary Section 1). Since the findings were not
qualified as a function of participant gender, we dropped this factor
from the final analyses. All procedures were approved by the Institu-
tional Review Board at the University of Texas at Dallas. Informed con-
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sent was obtained from all participants in advance of any experimental
procedure.

4.2. Stimuli

We retrieved a total of 96 different behavioral descriptions of 96 dif-
ferent protagonists from Kim et al., 2021, half negative (e.g., “Emily
stole and used her cousin’s credit card”) and the other half positive
(e.g., “Angela covered an overnight shift for her sick coworker”). The
findings of the current study persisted after we controlled for perceived
frequency, moral relevance, and emotional arousal of the behaviors,
and the trustworthiness and intelligence of the protagonists, that were
pre-tested in the prior study (Kim et al., 2021) (Supplementary Section
2).

To measure how much dispositional vs. situational cause people
perceived in each behavior on average, each behavioral description was
presented to 24-26 raters on Prolific (https://www.prolific.co/), for a
total of 2400 raters (age M = 40.70, S.D. = 13.24; 44.2% female,
54.6% male, 1.2% other; 74.6% White American, 9.2% Black Ameri-
can, 5.2% Latino American, 6.9% Asian/Asian American, 0.3% Arab
American, 0.4% Native American, 3.0% Multiracial, 0.2% Other, 0.2%
no responses). The gender of the protagonists matched the Prolific
raters’ gender. The Prolific raters evaluated how much the behavior
was primarily caused by the disposition of the protagonist, such as the
protagonist’s personality and/or internal desires, and how much the be-
havior was primarily caused by the situation, such as the protagonist’s
current circumstance and/or the influence of other people, using two
separate 7-point likert scales (“To what extent is this behavior primarily
caused by the person? (for example [Name’s] personality and/or inter-
nal desires)?” 1: Not at all — 7: Entirely the person; “To what extent is
this behavior primarily caused by the situation? (for example [Name’s]
current circumstance and/or the influence of other people)?” 1: Not at
all — 7: Entirely the situation; Supplementary Section 3, Table S1). We
averaged Prolific raters’ ratings of dispositional attribution and situa-
tional attribution per each behavior, creating “Average Dispositional
Attribution” and “Average Situational Attribution” indexes, respec-
tively.!

4.3. Moral judgment task

We created the “Moral judgment task” to measure fMRI partici-
pants’ evaluation of the 96 protagonists who did the 96 negative or pos-
itive behaviors (Fig. 1A). Each behavior was presented for 4 s, followed
by the prompt to evaluate the blameworthiness of the protagonist who
did the negative behavior (“How blameworthy is [Name]?”) or the
praiseworthiness of the protagonist who did the positive behavior
(“How praiseworthy is [Name]?”") using a 7-point sliding bar (1: Not at
all — 4: Moderately — 7: Extremely) for 4 s. Trials were divided by a jit-
tered fixation (4-8 s, Mean = 6 s). The gender of the protagonists
matched the participants’ gender. Behaviors were presented in a ran-
domized order, unique to each participant.

4.4. Procedure

After providing informed consent, participants were told that they
would do the Moral judgment task, in which they would read about oth-
ers’ negative or positive behaviors and evaluate the blameworthiness or
praiseworthiness of them. Afterwards, they were informed of the differ-
ences between dispositional and situational attribution, and rated if the

1 Average Dispositional Attribution and Average Situational Attribution
scores were inversely correlated (r = —.61, p < .001), consistent with prior re-
search (Guimond et al., 1989; Houston, 1990; Howard, 1987; Reeder et al.,
2004; see also Miller et al., 1981). The findings persisted when only Average
Dispositional Attribution and only Average Situational Attribution were entered
in the model, separately (Supplementary Section 4, Tables S2, S3).
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Fig. 1. A) Moral judgment task. Participants first read each protagonist’s negative or positive behavior for 4 s, then evaluated their blameworthiness (for negative
protagonist) or praiseworthiness (for positive protagonist) for another 4 s, followed by a jittered fixation (4-8 s). Functional brain imaging analyses focused on the
time participants first read the behaviors, marked in red. B) Effect of participants’ situational attribution on their moral judgments. Relatively interdependent (rela-
tive self-construal —1 SD) participants mitigated blame for protagonists whose behaviors they saw as more situationally caused. Greater situational attribution was
associated with increased praise overall. Relative self-construal: Independence — Interdependence. * p < .05, * ** p < .001, % Effects that do not contain 0 in 95%

Confidence Interval.

explanations of two exemplar behaviors were dispositional or situa-
tional as a comprehension check (e.g., Kelly canceled plans with a
friend at the last moment due to the last-minute change in her work
shift; Supplementary Section 5). Participants then practiced four trials
of the Moral judgment task. In this practice as well as in the real task,
unlike the two examples, participants viewed only the behaviors with-
out any explanations (e.g., Kelly canceled plans with a friend at the last
moment). The behaviors participants saw during the practice were not
presented during the real task.

Participants then moved to the scanner, underwent a T1-weighted
anatomical scan, and then completed 96 trials of the Moral judgment
task divided into four runs (each run with 24 trials; total time = 23 min
44 s) while their functional brain activities were acquired. Afterwards,
participants completed two runs of a ToM localizer task (10 trials in
each run; total time = 9 min 4 s) (Dodell-Feder et al., 2011). On each
trial, participants read a story about social protagonists (“belief” condi-
tion) or physical objects (“photo” condition) (10 s) and judged if a state-
ment was true or false based on the story (4 s), followed by a fixation
(12 s). In the belief condition, participants had to infer the protagonist’s
mental state to judge the statement (e.g., “Lisa now believes that Jacob
is sleeping™). In the photo condition, participants had to think about the
physical attributes of an object (e.g., “Today the color of the blouse is
white”). One participant did not complete this task due to a computer
malfunction.

After the ToM localizer task, participants moved to a behavioral
room and viewed the 96 behaviors from the Moral judgment task again.
Participants estimated how much each behavior was caused by disposi-
tional or situational factors using two separate 7-point likert scales (“To
what extent is this behavior primarily caused by the person [the situa-
tion]?” 1: Not at all — 7: Extremely). Finally, they completed the self-
construal scale (Singelis, 1994), demographics questionnaire, and were
thanked and compensated (see Supplementary Section 6 for other mea-
sures administered for a different project).

4.5. FMRI acquisition and analyses

We used a 3 T Siemens scanner outfitted with a 32-channel head coil
at the Sammons BrainHealth Imaging Center at the University of Texas
at Dallas. Sixty 2.5 x 2.5 x 2.5mm slices of gradient echo T2 * -
weighted echo-planar images provided whole brain coverage [time rep-
etition (TR) = 2 s, echo time (TE) = 25 ms, flip angle = 77°] for func-
tional scans. High-resolution [1.0 X 1.0 X 1.0 mm; TR = 2.30s, TE

= 2.26 ms] anatomical scans were additionally acquired while partici-
pants were looking at a blank screen.

We analyzed brain data using Analysis of Functional Neural Images
(AFNI_20.3.00 version) software (Cox, 1996). Per each run of func-
tional scans, the initial six scans were removed to compensate for mag-
net stabilization. All other images were slice-timing corrected (using
the first slice as reference), deobliqued, motion corrected (using Fourier
interpolation; third volume as a reference), spatially smoothed (using a
3D isotropic Gaussian kernel of a 8 mm full width at half maximum),
normalized by the average activity over each run to generate percent
signal change (PSC), high-pass filtered (removing frequencies <
0.01 Hz), and concatenated across runs within each Moral judgment
task and ToM localizer task (following procedures described in Wu et
al., 2014).

4.5.1. Whole-brain analyses

For the functional scans acquired during the Moral judgment task,
we conducted the analyses on the time points when participants first
looked at the behaviors, before being prompted to evaluate the behav-
iors (Fig. 1A). During this period, participants read the behaviors and
processed them, but were not yet able to view the scale or indicate their
judgment. This allowed us to control for motor responses associated
with moving the index on the scale, as well as capture the spontaneous
processing of others’ behaviors not explicitly under the prompt of blam-
ing or praising the behavior (Genevsky et al., 2013; Park et al., 2017).

We examined whether participants showed any distinctive neural
activities in response to the behaviors that were on average rated as
more dispositionally driven vs. situationally driven. In a general linear
model (GLM, ordinary least-squares regression) including fourteen re-
gressors, eight regressors of no interest were included to minimize the
influence of physiological confounds: six modeling head movement,
one sampling white matter activity, and one sampling cerebrospinal
fluid activity (Chang & Glover, 2009). Among the six regressors of inter-
est, the first regressor marked the time points of each trial when partici-
pants read the behavior. Other regressors marked: (1) the Valence of
the behavior, contrasting the negative [— 1] and positive [+ 1] behav-
iors, (2) Average Dispositional Attribution ratings provided by Prolific
raters, (3) Average Situational Attribution ratings provided by Prolific
raters, (4) the Valence X Average Dispositional Attribution interaction,
and (5) the Valence X Average Situational Attribution interaction. Be-
fore they were submitted to the model, regressors of interest were con-
volved with a canonical gamma variate hemodynamic delay (Cohen,
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1997). Linear regression t-statistic maps were converted to Z-scores, co-
registered with structural maps, spatially normalized by warping to
Montreal Neurological Institute space (MNI; linear to colin27T1_seg
template), and resampled as 2.5 mm cubic voxels.

To examine if participants’ self-construal influenced their neural re-
sponses to each of these regressors, we created participants’ indepen-
dence (e.g., “My personal identity, independent of others, is very im-
portant to me”; Cronbach’s @ =.69) and interdependence (e.g., “It is
important to me to respect decisions made by the group”; Cronbach’s «
=.78) scores by averaging the corresponding subscales from the self-
construal scale (Singelis, 1994). We subtracted each participant’s inter-
dependence score from their independence score, generating a “relative
self-construal” index (ranges between —2.47 and 1.93) per each partici-
pant, which was submitted as a covariate in the one-sample t-test on the
regressors of interest. All findings persisted when we entered partici-
pants’ independence and interdependence separately in the model
(Supplementary Section 7; Table S4). These group maps were initially
voxelwise thresholded (at p < .005) and then cluster thresholded (clus-
ter size > 142 continuous 2.5 mm cubic voxels) to yield corrected maps
for detecting whole-brain activity (p < 0.05 corrected), derived with
10000 Monte Carlo iterations using AFNI program 3dClustSim
(Supplementary Section 4).

4.5.2. Volume-of-interest analyses

For Volume-of-Interest (VOI) analyses, we located each participan-
t’s dmPFC coordinates from the ToM localizer task, by subtracting their
brain activities during the photo condition from those during the belief
condition (Supplementary Section 8A). We created a spherical VOI
mask (5 mm radius) centered on dmPFC coordinates unique to each
participant. For the one participant who did not complete the ToM task,
and for the participants who did not show dmPFC activations during
the ToM task, we averaged belief vs. photo contrast maps across all par-
ticipants, located the group dmPFC coordinates (MNI coordinates
dmPFC: [8, 50, 24]; Table S5), and created a VOI mask centered on it.
We extracted PSC data averaged across all voxels within the masks, dur-
ing the phase that participants first read the behavioral description of
each protagonist (Fig. 1A). Sampling was lagged by 4 s because of the
hemodynamic lag to peak (Knutson et al., 2007). PSC outliers exceed-
ing 4 SD from the mean activity were excluded from further analyses
(Stallen et al., 2021), although findings persist without excluding any
outliers.

5. Results

5.1. Self-construal modulated the effect of situational attribution on moral
judgment, but not the effect of dispositional attribution

We explored if participants’ self-construal modulated the degrees to
which they made dispositional and situational attributions about the
behaviors. We conducted a linear mixed-effect regression using R pack-
age nlme (Pinheiro et al., 2019) on the dispositional and situational at-
tribution participants made about the behaviors after the scan, sepa-
rately, including individual participants as random effects. Partici-
pants’ relative self-construal, the valence (negative, positive) of the
protagonists’ behaviors, and the interaction between relative self-
construal and valence of the behaviors were entered as fixed effects. We
also controlled for participants’ situational attribution ratings in the
model that predicted their dispositional attribution, and controlled for
participants’ dispositional attribution ratings in the model that pre-
dicted their situational attribution. In all mixed-effect regression mod-
els including these, findings persisted when we replaced relative self-
construal with relatively independent and relatively interdependent
median-split subgroups (Supplementary Section 9). In both models,
there were no main effects or interaction effects involving relative self-
construal (ps >.12; Table S6), consistent with previous literature that
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people from interdependent cultures make similar attributions to their
independent counterparts in the absence of salient situational cues
(Choi & Nisbett, 1998; Di et al., 2021; Masuda & Kitayama, 2004;
Miyamoto & Kitayama, 2002; Norenzayan et al., 2002).

We further examined how participants considered their disposi-
tional and situational attributions in moral judgment. We conducted
another linear mixed-effect regression on participants’ trial-by-trial
moral judgment ratings, including individual participants as random ef-
fects. Participants’ relative self-construal scores, the valence of the pro-
tagonists’ behaviors, and the dispositional and situational attribution
ratings they made after the scan, were entered as fixed effects. The in-
teractions between relative self-construal, dispositional attribution rat-
ings, and valence, and relative self-construal, situational attribution rat-
ings, and valence were also entered.

First, replicating previous literature (Heider, 1958; Shultz et al.,
1981; Weiner, 1995), we found a significant main effect of dispositional
attribution (B =.42, S.E. =.02,t = 21.72, p < .001). The more dispo-
sitional attribution participants made about a behavior, the more they
blamed or praised that behavior. This effect was modulated by a signifi-
cant Valence X Dispositional attribution interaction (B = —.05, S.E.
=.02,t = —2.85, p = .004), indicating that greater dispositional attri-
bution increased participants’ blame (B =.47, S.E. =.03, 95% CI =
[.42,.52], p < .001) more than their praise (B =.37, S.E. =.02, 95% CI
= [.32, .42], p < .001). These effects were not modulated by relative
self-construal (ps >.15; Table S7).

Second, contrary to previous literature (Heider, 1958; Shultz et al.,
1981; Weiner, 1995), greater situational attribution was associated
with enhanced moral judgment (B =.05, S.E. =.01, t= 3.20,
p = .001). This main effect was qualified by a Valence X Situational at-
tribution interaction (B =.05, S.E. =.01, t = 3.74, p < .001), indicat-
ing that greater situational attribution was associated with greater
praise (B =.10, S.E. =.02,95% CI = [.07, .14], p < .001) but not with
blame (B = -.02, S.E. =.02, 95% CI = [-.06, .03], p = .465). Impor-
tantly, this effect was again qualified by a significant Relative self-
construal X Valence X Situational attribution interaction (B = —.04,
S.E. =.01, t = —3.54, p < .001; Fig. 1B). While situational attribution
did not impact relatively independent participants’ (relative self-
construal +1 SD) blame (B =.05, S.E. =.03, 95% CI = [-.01, .11],
p = .108), relatively interdependent participants (relative self-
construal —1 SD) blamed the protagonist less for the behaviors that
they found more situational causes for (B = —.08, S.E. =.03, 95% CI =
[-.13, —.02], p = .005), significantly different from relatively indepen-
dent participants (p = .010). Situational attribution increased the
praise of relatively independent (B =.08, S.E. =.03, 95% CI = [.02,
.13], p = .007) and relatively interdependent (B =.13, S.E. =.03, 95%
CI = [.08,.19], p < .001) participants to the same degrees (p = .519).
These findings suggest that while people consider dispositional reasons
similarly in general, how much situational attribution is considered
while making moral judgments may vary as a function of their self-
construal.

5.2. Participants recruited dmPFC in response to situationally explained
behaviors

We predicted that relatively independent participants would show
enhanced dmPFC activity in response to the behaviors that were more
situationally explained, while relatively interdependent participants
would show enhanced dmPFC activity in response to the behaviors that
were more dispositionally explained (H1). To test these hypotheses, we
examined participants’ brain activities in response to the average dispo-
sitional and situational attribution ratings for each behavior made by
Prolific raters. Contrary to our predictions, participants’ self-construal
did not significantly modulate their brain activities in response to the
behaviors. Instead, whole-brain analysis revealed that participants
overall showed enhanced dmPFC activity in response to the behaviors
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that Prolific raters rated as driven by more situational causes, conceptu-
ally replicating previous studies (Brosch et al., 2013; Kestemont et al.,
2013) (Table 1; Fig. 2A).2

5.3. Increased dmPFC activity explained relatively independent
participants’ reduced blame

We predicted that increased dmPFC activity of relatively indepen-
dent participants would predict mitigated blame, while increased
dmPFC activity of relatively interdependent participants would predict
enhanced blame (H2). To test this hypothesis, we conducted a linear
mixed-effect regression using R package nlme (Pinheiro et al., 2019) on
participants’ moral judgment ratings, including individual participants
as random effects. Participants’ relative self-construal scores, the va-
lence of the behaviors, and dmPFC PSC, and the interactions between
these variables were entered as fixed effects.

There were significant main effects of relative self-construal (B =
—.24,S.E. =.09,t = —2.61, p = .013) and valence of the behaviors (B
= -.12,S.E. =.02,t = —-5.74, p < .001). More interdependent partici-
pants blamed or praised the protagonists to a greater extent. Also, par-
ticipants overall blamed the protagonists more than they praised the
protagonists.

Importantly, these main effects were qualified by a significant Rela-
tive self-construal X Valence X dmPFC PSC interaction (B =.14, S.E.
=.05,t = 2.64, p = .008). Partially supporting our hypotheses, for rel-
atively independent participants (relative self-construal +1 SD), in-
creased dmPFC activity was associated with reduced blaming (Effect =
—.24, S.EE. =.11, 95% CI = [-.46, —.03], p = .027). The activity of
dmPFC was not associated with relatively interdependent participants’
(relative self-construal —1 SD) blame (Effect =.002, S.E. =.11, 95% CI
= [-.22, .23], p = .985), nor participants’ praise, regardless of their
self-construal (relatively independent: Effect =.13, S.E. =.10, 95% CI
= [-.06, .33], p = .185; relatively interdependent: Effect = —.19, S.E.
=.11, 95% CI = [-.41, .03], p = .089; Table S8). Other regions that
were previously reported to be implicated in moral judgments, such as
right TPJ (rTPJ; Park et al., 2022; Young & Koenigs, 2007, 2010, 2011;
Young & Saxe, 2009), did not modify participants’ moral judgments as
a function of their self-construal (Supplementary Section 11). Together,
these results indicate that dmPFC activity was uniquely associated with
relatively independent participants’ mitigated blame.

6. Discussion

This research presents a first attempt to investigate how cultural dif-
ferences in attribution style can be reflected in individuals’ moral judg-
ments of others’ behaviors. While participants’ self-construal did not
modify how they dispositionally or situationally explained others’ be-
haviors, those with relatively interdependent self-construal were less
likely to blame protagonists for the behaviors that they found more situ-
ational explanations for, compared to those with relatively independent
self-construal. Also, consistent with previous literature (Brosch et al.,
2013; Kestemont et al., 2013), participants showed increased dmPFC
activity in response to the behaviors that were more situationally ex-

2 When we replaced the Average Dispositional Attribution and Average Situa-
tional Attribution provided by Prolific raters with fMRI participants’ disposi-
tional and situational attribution ratings, whole-brain analysis did not reveal
any significant activations (Supplementary Section 8B). We speculate that since
participants made their attribution ratings when they viewed the behaviors for
the second time outside of the scanner, after judging the morality of the protag-
onists, the attribution ratings might reflect their moral judgments more and the
characterization of dispositional and situational accounts less compared to the
Prolific raters’ ratings. Still, analyses with dmPFC PSC showed a marginal asso-
ciation between dmPFC activity and relatively independent participants’
greater situational attribution for the negative behaviors (Supplementary Sec-
tion 10).
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Table 1
Significant activation foci from whole-brain analyses during Moral judgment
task.

Region X y z Peak Z Voxels

Each time point

L Lingual Gyrus -14 93 -13 5.66 487

R Lingual Gyrus 14 91 -12 5.84 313
Average Dispositional Attribution

L Lingual Gyrus -16 97 -7 -5.72 607

R Lingual Gyrus 14 93 -13 -5.56 365

R Cuneus 14 -82 13 3.94 189
Valence X Average Dispositional Attribution

R Superior Frontal Gyrus 21 62 24 411 160

R Middle Frontal Gyrus 29 12 45 355 150
Average Situational Attribution

L dmPFC -11 55 15 3.51 196
Valence X Average Situational Attribution

R Cuneus 19 97 -4 4.23 234

Note. R: Right, L: Left, dmPFC: dorsomedial prefrontal cortex, region of interest
in bold; p < .005, cluster size > 142 continuous, face touching voxels, cor-
rected p < .05, MNI coordinates

plained on average. Importantly, the degrees to which dmPFC activity
was associated with participants’ moral judgments varied as a function
of their self-construal. When relatively independent participants
showed greater dmPFC activity in response to a negative behavior, they
mitigated their blame for the protagonist who did the behavior.

These findings suggest that relatively independent participants
needed to recruit dmPFC when judging the morality of behaviors that
are explained situationally, ultimately reducing their blame. Support-
ing this notion, although statistically marginal, relatively independent
participants made greater situational attribution after the scan for the
negative behaviors that they previously showed increased dmPFC activ-
ity to (Supplementary Section 10). Prior research has also linked en-
hanced dmPFC activity with effortful social processing (Lieberman,
2022; Meyer et al., 2015), suggesting that for relatively independent
participants, the incorporation of situational contributors might be ef-
fortful and need to be supported by dmPFC recruitment. Indeed, it has
been reported that situational attribution is more effortful for more in-
dependent people (Buchtel & Norenzayan, 2009); for example, a prior
work found that American participants failed in considering the situa-
tional contributors to others’ behaviors when they had limited cogni-
tive resources, while Hong Kong Chinese could successfully factor in
these contributors, regardless of their available cognitive resources
(Knowles et al., 2001).

In contrast, relatively interdependent participants’ dmPFC activity
was not associated with their moral judgment, contrary to our predic-
tion that dmPFC would support their effortful processing of disposi-
tional contributors and subsequent blame. One possibility is that incor-
porating dispositional contributors, as well as situational contributors,
into moral judgment might not be effortful, but rather automatic, and
not need to be supported by dmPFC, for these participants. Supporting
this notion, a body of previous research suggested that without salient
situational information—just like in the current research—people from
interdependent cultures also focus on the dispositional contributors to
others’ behaviors (Choi & Nisbett, 1998; Di et al., 2021; Masuda &
Kitayama, 2004; Miyamoto & Kitayama, 2002; Norenzayan et al.,
2002). Moreover, even when participants had limited cognitive re-
sources, both Americans and Hong Kong Chinese could successfully
make dispositional attributions, suggesting that dispositional attribu-
tion is automatic for both cultural groups (Knowles et al., 2001).

Another possibility would be that above and beyond thinking about
others’ minds and causal contributors tracked by dmPFC, relatively in-
terdependent participants might search for other information to make
their moral judgments; such as how much social harmony the given be-
havior interrupted or enhanced as a result (Feinberg et al., 2019) or
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dmPFC

Fig. 2. A) Dorsomedial prefrontal cortex (dmPFC) was activated in response to behaviors that were more situationally attributed on average. P
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pif-construal
SD W 15D

Fraisa

< .05, whole-

brain corrected. B) Increased dmPFC activity accounted for reduced blame of relatively independent participants (relative self-construal +1 SD). Relative self-
construal: Independence — Interdependence. * p < .05, % Effects that do not contain 0 in 95% Confidence Interval.

whether the behavior was consistent with social norms (Mu et al.,
2015). Brain regions associated with detecting the outcome of behav-
iors and integrating information from various sources, such as ventro-
medial prefrontal cortex (Chib et al., 2009; Ciaramelli et al., 2012;
Cooper et al., 2010; De Martino et al., 2013; Glimcher & Fehr, 2013;
Park et al., 2022), or regions associated with the detection of norm vio-
lation, such as ventrolateral orbitofrontal cortex and insula (Bellucci et
al., 2018; Berthoz et al., 2002), may account for relatively interdepen-
dent participants’ moral judgments better.

RTPJ, another ToM-implicated region that has been reported to sup-
port moral judgments (Park et al., 2022, Young et al., 2007, 2010,
2011; Young & Saxe, 2009), indeed showed enhanced activity preced-
ing participants’ greater blame of negative behaviors (Supplementary
Section 11). Yet, this association was not qualified as a function of par-
ticipants’ self-construal. Given rTPJ’s role in encoding the unexpected-
ness of others’ behaviors (Koster-Hale & Saxe, 2013; Park et al., 2021),
rTPJ activity might mirror participants’ immediate “surprise”, evoked
by normatively unexpected negative behaviors, and the greater blame
that followed. On the other hand, the role of dmPFC in effortful social
cognitive processes (Lieberman, 2022; Meyer et al., 2015) may suggest
that the influence of self-construal on moral judgment is channeled
through rather effortful processing of social events, and is manifested in
relatively independent individuals’ incorporation of situational expla-
nations of the events.

As predicted, self-construal only shaped how participants blamed
the protagonists, but not how they praised the protagonists. Specifi-
cally, relatively interdependent participants mitigated their blame for
the behaviors that they attributed to more situational causes, suggest-
ing that they successfully factored in situational contributors to the be-
haviors in their judgment. Interestingly, the more situational causes
participants inferred about a behavior, the more they praised the pro-
tagonist, regardless of their self-construal. While causal reasoning is
less important for the judgment of praise than for the judgment of
blame (Bohner et al., 1988; Bostyn & Roets, 2016; Pizarro et al., 2003),
people may value when others adaptively go along with the situation to
produce a positive behavior, praising the behavior more as well as per-
ceiving the behavior as situationally caused. Further investigation into
the effect of situational attribution on blame vs. praise would be re-
quired.

These findings importantly broaden cultural psychology by present-
ing initial evidence about the neural underpinnings of subtle cultural
differences in attribution and moral judgment. Without salient situa-
tional information, people make similar attributions regardless of their
cultural backgrounds (Choi & Nisbett, 1998; Di et al., 2021; Masuda &
Kitayama, 2004; Miyamoto & Kitayama, 2002; Norenzayan et al.,
2002). However, how they incorporate these attributions into their

moral judgment is shaped by culture, which is reflected in their neural
responses. This study also expands causal attribution and moral judg-
ment literature, suggesting that under certain conditions, situational
consideration may not always be associated with mitigated moral judg-
ment, but rather magnified judgment; the more situational causes par-
ticipants identified in the behavior, the more they praised the protago-
nist. Further, this study strengthens the prior body of work that dmPFC
may account for situational consideration (Brosch et al.,, 2013;
Kestemont et al., 2013), above and beyond traditionally studied dmPFC
functions, such as inferring the mental states of others. Importantly,
even though overall participants’ dmPFC activity scaled with the aver-
age situational attribution about the behaviors, the degrees to which
the dmPFC activity contributed to participants’ moral judgments varied
by their self-construal.

There are some limitations in this research that raise future research
questions. First, we did not find support for our prediction that rela-
tively interdependent participants would recruit the ToM network to a
greater extent to make dispositional attributions (Park et al., 2022). Po-
tentially this limitation is because all our participants were Americans,
born and raised in the US. A clearer cultural distinction may be found if
the same study is conducted again with European Americans born and
raised in the US, and East Asians born and raised in East Asia. Addition-
ally, due to the nature of being morally relevant, the behav-
iors—especially negative behaviors—were rated as higher on disposi-
tional attribution than situational attribution by Prolific raters
(Supplementary Section 3). These highly dispositional behaviors might
yield a ceiling effect, driving all participants to effortlessly consider the
dispositional causes of the behaviors in their moral judgments. Future
studies may create behaviors that are equally attributable to disposition
and situation, and see if individuals’ incorporation of dispositional
causes can vary as a function of their cultural backgrounds. Further, the
behavioral descriptions used in the current study were de-
contextualized, only a single sentence without any explanation about
the protagonists’ mind or surrounding situations (e.g., Kelly canceled
plans with a friend at the last moment). Participants were also not ex-
plicitly prompted to think of the dispositional and situational causes of
the behaviors in the scanner, but only provided these ratings after-
wards. While the current paradigm provided us an opportunity to ex-
amine participants’ spontaneous moral judgments, future research may
explicitly ask people to think about the dispositional and situational
causes of the behavior in the scanner. Second, even though participants
praised more situationally driven positive behaviors regardless of their
self-construal, the specific reason behind the praise may be different.
For example, the maintenance of positive self-view, which could be ac-
quired by being responsive to situational concerns, might be more
praiseworthy for relatively independent participants (Scholer &
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Higgins, 2010). On the other hand, the increased social harmony which
could be achieved by responding to situational concerns might be more
praiseworthy for relatively interdependent participants (Feinberg et al.,
2019). Third, this research did not examine the cultural differences in
how people construe morality. For example, while mature moral agents
in independent cultures are expected to make rational decisions and be
responsible for their actions, they are expected to respect social har-
mony and reconcile collectivistic opinions in interdependent cultures
(Dien, 1982). These fundamentally different perceptions of moral
agents may drive people to judge the same behaviors differently, which
should be further studied.

In summary, participants overall showed enhanced dmPFC activity
in response to behaviors that were more situationally explained on av-
erage. Relatively independent participants’ increased dmPFC activity
was associated with their reduced blame, suggesting that they might
need to effortfully incorporate situational causes of the behavior to mit-
igate their blame. Relatively interdependent participants’ dmPFC activ-
ity was not associated with their moral judgment, consistent with the
prior work suggesting that both dispositional and situational considera-
tion is effortless and automatic for interdependent people. Together,
these findings provide the first neural evidence showing the nuanced
cultural shaping of causal attribution and moral judgment.
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