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Abstract

Understanding information regarding others’ moral character facilitates individ-
uals’ search for potential collaborators and avoidance of potential losses in social
contexts. Precisely due to the significance of moral character information, peo-
ple may prioritize the processing of information related to others’ moral traits.
Based on Moral Foundations Theory, the present study investigated the influ-
ence of positive and negative information from harm and purity moral domains
on face memory. Thirty-two participants initially learned 24 neutral male faces
associated with different moral information, which comprised four dimensions:
(moral domain: harm/care and sanctity/purity) x 2 (valence: positive and neg-
ative). Following a brief arithmetic distraction task, participants completed
tests of face recognition memory and source memory. The results demonstrated
that, in terms of source memory performance, faces paired with purity moral
domain information may be superior to those paired with harm moral domain
information. This finding may indicate that different moral behaviors exert dif-
ferential effects on face memory, with purity domain information potentially
yielding more profound face memory due to its stronger emotional salience. As
an exploratory study, the conclusions of this experiment necessitate validation
through further research.
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Abstract

Information about others’ moral character is crucial for successful social life,
helping people avoid “bad guys” and identify potential cooperators. Given the
importance of moral character information, people may tend to process such
information more deeply than other types of information. To test this hypoth-
esis, the current study examined how positive and negative moral information
from harm and purity domains affects face memory. Thirty-two participants
first learned 24 neutral male faces paired with different moral behaviors, repre-
senting a 2 (moral domain: harm/care vs. sacred/purity) x 2 (valence: positive
vs. negative) design. After a brief arithmetic filler task, participants completed
tests of old /new recognition and source memory. The results showed that source
memory performance was better for faces paired with purity-domain behaviors
than for faces paired with harm-domain behaviors, regardless of valence. These
preliminary results suggest that different moral behaviors may have differential
effects on face memory. However, these findings require confirmation through
further experiments with more powerful designs.
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Introduction

In daily life, we constantly make moral judgments, evaluating actions as good or
bad from an objective standpoint. In such evaluations, we typically use morality
as our criterion, where “good” generally refers to moral actions and “bad” refers
to immoral actions. Similarly, in interpersonal interactions, moral evaluation of
a person represents a crucial standard by which we measure them.

Due to the importance of moral information, it may receive prioritized pro-
cessing in human cognition. Information concerning others’ moral character is
directly relevant to individual interests. Knowing about others’ moral behav-
iors before direct interaction helps individuals avoid potential losses (e.g., being
deceived in cooperation) and identify potential collaborators (e.g., finding trust-
worthy and capable partners). Social psychological research demonstrates that
information related to others’ moral character indeed receives greater attention
and is more easily remembered. For example, Anderson, Siegel, Bliss-Moreau,
and Barrett (2011) used binocular rivalry to explore how long faces paired with
different behaviors dominated conscious awareness, finding that faces paired
with immoral behaviors remained in consciousness longer. Using face source
memory paradigms, Bell and colleagues also found that while cheaters’ faces
showed no advantage in old /new recognition compared to neutral and trustwor-
thy faces, they demonstrated a significant advantage in source memory [?, 7, ?].
This may occur because participants exhibit a stronger desire to avoid faces
associated with negative moral character information [?].

To further explore how moral information beyond deception influences face
source memory, we selected the harm and purity domains from Moral Foun-
dations Theory for investigation. Moral Foundations Theory categorizes
morality into five distinct domains based on evolutionary origins: harm/care,
fairness/reciprocity, ingroup/loyalty, authority/respect, and purity /sanctity [?].
These different moral domains are associated with distinct moral emotions; for
instance, the purity/sanctity domain is linked to disgust, while the harm/care
domain is associated with anger [?]. Dehghani et al. (2016) found that people
prefer greater spatial and social distance from those whose purity-domain
moral beliefs differ from their own compared to other domains, suggesting that
disgust may be activated when encountering individuals with incompatible
purity-domain beliefs.

In this experiment, we selected the harm/care and purity/sanctity domains
from Moral Foundations Theory as our independent variables. These do-
mains correspond to two distinct emotions (anger for harm/care, disgust for
purity/sanctity), and disgust serves as a human “protector” [?, 7, ?]. We
hypothesized that source memory would be better for faces associated with
purity-domain information, as this would be evolutionarily adaptive: recogniz-
ing a face while recalling its associated purity-domain behavior would help us
decide whether to avoid the person or engage in further social interaction.
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Method
Participants

We recruited 32 college students from Hubei University (23 female, mean age =
20.69 + 1.36 years) with normal or corrected-to-normal vision. All participants
provided informed consent before the experiment and received compensation
upon completion.

Materials

Face stimuli. We selected faces from the CAS-PEAL-R1 face database, which
includes 30,900 images of 1,040 Chinese individuals photographed from various
angles [?]. From this database, we selected 150 neutral-expression male face im-
ages of individuals aged 18-30 years. We then removed hair and clothing from
these images, retaining only the face area, and cropped them to 220$x$250
pixels. A separate group of participants who did not take part in the main ex-
periment rated these images on seven dimensions: attractiveness, competence,
aggressiveness, trustworthiness, maturity, dominance, and likability. Each im-
age received at least 34 ratings (with at least 10 valid ratings per face). Based
on previous research showing that face attractiveness [?, ?] and trustworthiness
[?, 7, 7] affect face memory, we selected 48 faces with similar trustworthiness
and attractiveness scores (trustworthiness: 3.74 4 0.196; attractiveness: 3.94
+ 0.454). Half of these faces were randomly assigned as study items paired
with behavioral descriptions, while the other half served as new foils during the
recognition test.

Description materials. Based on moral domain descriptions used in previous
research [?, 7] and definitions of each moral domain from Haidt and colleagues
[?, ?], we created 40 behavioral descriptions according to a 2 (moral domain:
harm/care vs. sacred/purity) x 2 (moral valence: positive vs. negative) design,
with 10 descriptions per condition. To validate these materials, we recruited an
independent sample of undergraduate students to rate the 40 descriptions on
two dimensions using a 7-point scale: moral valence (-3 = very immoral; 3 =
very moral) and moral domain classification. We collected 39 questionnaires and
excluded data from participants who failed attention checks, yielding 20 valid
samples (11 female, mean age = 21.9 4+ 1.774 years). The mean moral valence
ratings were: harm-domain negative = -2.39 + 0.28; harm-domain positive =
2.32 4+ 0.12; purity-domain negative = -2.17 4+ 0.43; purity-domain positive =
1.92 + 0.25. The average proportion of domain classification in the intended
category exceeded 80% for each dimension.

A 2 (moral domain: harm vs. purity) x 2 (moral valence: negative vs. posi-
tive) repeated-measures ANOVA on moral valence ratings revealed a significant
main effect of valence, F(1,10) = 3407.91, p < .001, p? = .997. The main
effect of moral domain was not significant, F(1,10) = 0.330, p = .578, p? =
.032. The interaction was significant, F(1,10) = 17.22, p = .002, p? = .633.
Simple effects analysis showed no significant difference between harm-domain
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negative and purity-domain negative descriptions (F = 1.13, p = .312), but a
significant difference between harm-domain positive and purity-domain positive
descriptions (F = 12.26, p = .006).

Apparatus

The experiment was presented on a PC using E-Prime 2.0.

Procedure
The procedure consisted of five main steps:

(1) Participants completed a personal information form and signed the in-
formed consent document.

(2) Before the formal experiment began, the experimenter provided partici-
pants with the following instructions: “Welcome to this experiment. The
experiment consists of two phases. Before starting, you need to read some
materials (see Appendix IT). You may begin the formal experiment only
after confirming that you fully understand the content. If anything is
unclear, please ask the experimenter at any time. After completing both
experimental phases, you will also complete a brief questionnaire. If you
have no questions, please follow the on-screen instructions to begin.”

(3) The formal experiment comprised a study phase and a recognition phase.
In the study phase, each trial began with a 500 ms fixation cross, followed
by simultaneous presentation of a face and behavioral description for 5
seconds (face image: 14.63° x 16.59° visual angle; distance from fixation
to face center: 4.01°; description text: 38.58° visual angle; distance from
fixation: 11.99°). The description then disappeared, and a likability rating
scale from 1 (dislike very much) to 7 (like very much) appeared below the
face. Participants responded via keypress, after which the face and scale
disappeared and the next trial began.

During the study phase, participants rated 30 faces, including 24 experimental
faces and 6 filler faces. The filler faces were paired with neutral descriptions
and presented at the beginning (3 faces) and end (3 faces) of the study phase
to eliminate primacy and recency effects.

After the study phase, participants completed a simple arithmetic task unrelated
to the experimental purpose, serving solely as a distractor.

[Figure 1: see original paper]

(4) Following the arithmetic task, participants completed the recognition
phase. The 24 old faces from the encoding phase were mixed with 24 new
faces and presented in random order. Participants first judged whether
they had seen each face before (options: “seen” or “not seen” ). If they
responded “seen,” they were further asked: “What kind of action did
this person do?” (options: “moral” or “immoral” ), followed by: “Which
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moral domain did the action belong to?” (options: “harm/care domain”
or “sacred/purity domain” ). If they responded “not seen,” the trial
advanced directly to the next face. After all 48 faces were presented,
the E-Prime program ended. The complete experimental procedure is
illustrated in Figure 1.

(5) Finally, participants completed the Disgust Sensitivity Questionnaire and
Socioeconomic Status Scale. They also rated the trustworthiness and at-
tractiveness of the 48 faces they had learned.

Data Analysis

All data were analyzed using JASP [?, ?]. We established the following exclu-
sion criteria prior to data collection: (a) participants who did not complete
the experiment or had incomplete data records; (b) participants who did not
maintain full concentration (since participants were informed this was a mem-
ory experiment and chance performance on old/new recognition is 50%, with
previous studies using similar paradigms reporting average recognition accuracy
around 80% [?, ?, 7, ?, ?], we considered participants with old/new recognition
accuracy below 60% as not having concentrated on the task); and (c) partic-
ipants with extreme data values (defined as values more than three standard
deviations from the mean).

Results

Based on these exclusion criteria, data from 8 participants were excluded, leav-
ing 24 participants for the final analysis. In this study, we analyzed only the
behavioral experimental results; questionnaire data and post-experiment face
ratings were not analyzed.

To examine whether the face descriptions influenced participants’ impressions,
we conducted a 2 (moral domain: harm vs. purity) X 2 (valence: negative
vs. positive) repeated-measures ANOVA on likability ratings. The interaction
was not significant, F(1,23) = 1.435, p = .243, w? = .017. The main effect of
moral domain was significant, with harm-domain faces receiving higher likability
ratings than purity-domain faces, F(1,23) = 14.991, p < .001, w? = .359. The
main effect of valence was also significant, with positive faces receiving higher
ratings than negative faces, F(1,23) = 170.017, p < .001, w? = .871.

Old/New Recognition

A 2 (moral domain: harm vs. purity) x 2 (valence: negative vs. positive)
repeated-measures ANOVA on old/new recognition accuracy (see Table 1) re-
vealed no significant main effect of valence, F(1,23) = 0.087, p = .770, w? =
.000; no significant main effect of moral domain, F(1,23) = 0.042, p = .840, w?
= .000; and no significant interaction, F(1,23) = 0.215, p = .647, w? = .000.
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Table 1 Old/new recognition accuracy across four conditions: 64.6%, 67.4%,
65.3%, 65.3%

Source Memory

We first analyzed the number of hits for the four conditions (harm-negative,
harm-positive, purity-negative, purity-positive). Here, hits refer to trials where
participants correctly remembered both dimensions of source information (see
Table 2 ). A 2 (moral domain: harm vs. purity) x 2 (valence: negative vs. posi-
tive) repeated-measures ANOVA on these hit counts showed no significant main
effect of moral domain, F(1,23) = 0.324, p = .575, w? = .000; no significant main
effect of valence, F(1,23) = 0.039, p = .866, w? = .000; and no significant inter-
action, F(1,23) = 0.857, p = .364, w? = .000.

Table 2 Number of correct source memory responses and d’ scores across con-
ditions

We then calculated d’ scores for each condition (hit rate = hits/6; false alarm
rate = probability of incorrectly attributing a face from a different domain to
the target domain; d’ scores shown in Table 2) [?]. A 2 (moral domain: harm
vs. purity) x 2 (valence: negative vs. positive) repeated-measures ANOVA on d’
scores revealed a significant main effect of moral domain, with higher d’° scores
for purity-domain than harm-domain faces, F(1,23) = 6.040, p = .022, w? =
.081, BF,, = 2.33. The main effect of valence was not significant, F(1,23) =
0.489, p = .492, w? = .000, BF;, = 0.286, nor was the interaction, F(1,23) =
0.726, p = .403, w? = .000, BF;, = 0.397 (see Figure 2 [Figure 2: see original

paper]).

Discussion

By associating faces with different moral behaviors and subsequently testing
memory, this study found that source memory performance may be better for
faces paired with purity-domain behaviors than those paired with harm-domain
behaviors. However, this effect emerged only when using d° as the dependent
variable, not in recognition accuracy measures. Bayesian factor analysis using
default priors indicated that the current data provide only weak evidence [?, ?].
Therefore, the existence of this effect requires further verification.

Our findings diverge from previous research in that we did not observe a main
effect of valence. Past studies have demonstrated a cognitive “preference” for
immoral information [?] and source memory advantages for cheaters [?]. Several
factors may explain this null valence effect. One possibility is that the source
memory advantage for cheaters may arise because cheaters threaten our personal
interests: to prevent harm to ourselves, we develop enhanced source memory for
cheaters. For instance, Bell et al. (2014) found that source memory for faces
paired with self-harming immoral events was significantly better than for other
events, whereas source memory for faces paired with self-benefiting immoral
events not only showed no advantage but was significantly worse than other
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events [?]. Thus, the absence of a memory bias for immoral information in the
harm or purity domains in our study may be due to the lack of manipulation
of participants’ motivational states, thereby failing to elicit the motivation to
avoid potential harm.

Limitations

First, this study had an insufficient sample size. We collected data from 32
participants, but 8 were excluded based on our predetermined criteria, leaving
only 24 participants for final analysis. Using G*Power 3.2 and the observed effect
for source memory d’ across moral domains from these 24 participants (F(1,23)
= 6.040, p = .022, w? = .081, p? = .208) as a priori estimates, we calculated
that 53 participants would be needed to achieve 95% statistical power.

Second, the experimental design has room for improvement. Because we needed
to select neutral male faces as stimuli and face materials were relatively limited,
we included only positive and negative valence sentences from different moral
domains without a neutral condition. This prevented us from examining valence
effects. Future studies should include a neutral condition to further test valence
effects.

Third, the processing of face stimuli may have been inadequate. In this study,
we adjusted selected face images to upright orientation, converted them to
grayscale, and cropped them. However, the CAS-PEAL-R1 face database does
not have standardized clothing, making it difficult to completely remove all
clothing portions during cropping. Additionally, hairstyles varied across face
stimuli, which could have served as memory cues rather than allowing for pure
face memory.
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