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Abstract

People implicitly generalize the actions of known individuals in a social group to unknown mem-
bers. However, actions have social goals and evaluative valences, and the extent to which actions with
different valences (helpful and harmful) are implicitly generalized among group members remains
unclear. We used computer animations to simulate social group actions, where helping and hindering
actions were represented by aiding and obstructing another’s climb up a hill. Study 1 found that helpful
actions are implicitly expected to be shared among members of the same group but not among members
of different groups, but no such effect was found for harmful actions. This suggests that helpful actions
are more likely than harmful actions to be implicitly generalized to group members. This finding was
replicated in Study 2 by increasing the group size from three to five. Study 3 found that the null effect
for generalizing harmful actions among group members is not due to the difficulty of detecting action
generalization, as both helpful and harmful actions are similarly generalized within particular individ-
uals. Moreover, Study 4 demonstrated that weakening social group information resulted in the absence
of implicit generalization for helpful actions, suggesting the specificity of group membership. Study
5 revealed that the generalization of helping actions occurred when actions were performed by multi-
ple group members rather than being repeated by one group member, showing group-based inductive
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generalization. Overall, these findings support valence-dependent implicit action generalization among
group members. This implies that people may possess different knowledge regarding valenced actions
on category-based generalization.

Keywords: Action generalization; Helpful action; Harmful action; Social group; Implicit generalization

1. Introduction

Humans are profoundly dependent on social groups for affiliation with others and to col-
lectively act. This living environment has evolutionarily shaped the cognitive capacities to
process and represent social groups (Hirschfeld, 2001). Social groups can automatically acti-
vate categorical thinking to guide our interpretations and expectations of the actions of others
(Bodenhausen, Kang, & Peery, 2012; Macrae & Bodenhausen, 2000). People believe that
individuals within a social group share behavioral tendencies, and both adults and infants
implicitly generalize the actions and attributes of known individuals in a social group to
unknown members (Liberman, Woodward, & Kinzler, 2017; Powell & Spelke, 2013; Ran-
ganath & Nosek, 2008; Yin, Duan, Huangliang, Hu, & Zhang, 2022). This type of inductive
generalization, which is a form of category-based inference, allows for efficient learning about
the social world and the ability to interact appropriately in social situations by acquiring the
social group to which individuals belong, even without specific knowledge of each individual
(Liberman et al., 2017). However, as group members have their own desires for executing
actions, sometimes judging people based on the actions of group members with whom they
are associated is not guaranteed to generate accurate evaluations (Banaji & Bhaskar, 2000;
Navon, Shechter, & Bar-Anan, 2021). It is thus important to understand the boundary condi-
tions that enable us to perform inductive generalization for social group members (Crawford,
Sherman, & Hamilton, 2002; Duan et al., 2021), especially from an implicit process per-
spective, as it has been suggested that implicit processes reflect our automatic responses and
guide our daily behaviors toward processed targets more than their explicit counterparts (Frith
& Frith, 2008; Greenwald, Poehlman, Uhlmann, & Banaji, 2009; Kurdi, Mann, Charlesworth,
& Banaji, 2019).

1.1. Generalizing actions among group members

Social groups are constructed as social kinds or categories, providing the basis for
category-based inference (Billig & Tajfel, 1973; Bodenhausen et al., 2012; Liberman et al.,
2017). Specifically, people use their knowledge of social category membership to inductively
generalize attributes to novel members. This traditional field within social psychology has
generated numerous studies documenting the formation of stereotypes associated with social
groups and their application to unknown members without considering individual character-
istics (Chan et al., 2012; Greenwald & Banaji, 1995; Jussim, Crawford, & Rubinstein, 2015).
Even the immediately learned attributes of an individual, including attitudes and traits, are
readily generalized to other group members (Chen & Ratliff, 2015; Crawford et al., 2002;
Ranganath & Nosek, 2008; Ratliff & Nosek, 2011). However, studies describing stereotypes
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have placed more emphasis on the stable attributes or traits underlying behaviors being
extended within or between group members (Kruse & Degner, 2021). However, we usually
predict and expect others’ actions in transient settings, in which understanding actions may
appeal not to stable traits but to temporary situational demands (e.g., group similarities
and norms) and situation-specific short-term states (e.g., goals and intentions) (Kruse &
Degner, 2021; Westra, 2019). Recent research has directly shown that social groups guide
our expectations of group members’ actions in transient settings, and group members are
implicitly expected to act alike, showing implicit action generalization (Duan et al., 2021;
Powell & Spelke, 2013; Xu, Duan, Chen, & Yin, 2019; Yin et al., 2022). Duan et al. (2021)
described two social groups of agents, where two agents from the same group performed
a similar action (i.e., jumping or going straight), and the remaining agent of this group
behaved either consistently or inconsistently with the others. Group-consistent actions were
identified more quickly than group-inconsistent actions. Thus, a new social group member
was implicitly expected to engage in actions similar to those of known members; otherwise,
the identification of the unknown agent’s actions should be independent of the actions of the
known group members. Such action generalization has been found very early in development
(Powell & Spelke, 2013) and, importantly, was not observed when social group cues were
removed (Duan et al., 2021; Xu et al., 2019). Moreover, further studies have revealed that
implicit action generalization is based on common goals among group members, rather than
shallow-level movements (Yin et al., 2022, 2023; Hu et al., 2023).

However, the actions mentioned above were aimed at individual (i.e., nonsocial object-
directed) goals without any direct impact on others. Actions in reality can have social goals
that result in beneficial or detrimental consequences for others and can be evaluated with dif-
ferent valences (Gilbert & Basran, 2019; Jara-Ettinger, Gweon, Schulz, & Tenenbaum, 2016).
The evaluation of social action as helpful or harmful is crucial for human biological adapta-
tion and can be linked to positive or negative valence in moral thought (Haidt & Kesebir,
2010; Schein & Gray, 2018). However, it remains unclear whether action valence influences
implicit generalizations for social actions. In other words, it is unknown whether implicit
generalizations for social actions are primarily driven by accumulated observations of shared
attributes (e.g., similarity), regardless of the action’s valence. Addressing this question can
clarify whether individuals possess distinct knowledge regarding valenced actions in the con-
text of action generalization and reveal whether a specific social action holds a privileged
status as an attribute shared among group members.

1.2. Action generalization is possibly valence-dependent

Intuitively, the generalization of helpful and harmful actions should be similarly observed,
showing valence-independent action generalization, as people who share the same behavioral
tendency are often clustered together, and both actions may be treated as common attributes
of social groups (Brewer, Hong, & Li, 2004), for example, “good” and “bad” groups. This
speculation largely emphasizes the possible similarities within a social group, that is, the
overall similarity between the individual who serves as the basis for the generalization and the
individual who serves as the potential target. However, in terms of category-based inference,
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people can mostly access their knowledge of properties. Thus, inductive generalization is
guided not simply by overall similarity but also by people’s knowledge; for example, knowl-
edge of causal connections and properties plays a crucial role in guiding the generalization of
information (Bright & Feeney, 2014; Heit & Rubinstein, 1994; Kemp & Tenenbaum, 2009).
In this case, if individuals possess distinct knowledge of actions with varying valences, such
actions may be selectively generalized among group members.

Positive and negative information are suggested to be processed differently and construed
as two asymmetrical classes in the mind (Alves, Koch, & Unkelbach, 2017b; Unkelbach,
Koch, & Alves, 2019). Generally, negative information is thought to have a stronger psy-
chological impact than positive information (Alves et al., 2017b; Baumeister, Bratslavsky,
Finkenauer, & Vohs, 2001). For instance, negative social information receives more attention
than positive social information (Noyes & Keil, 2018; Pratto & John, 1991), and stimuli with
negative valence are more accurately memorized (Robinson-Riegler & Winton, 1996). This
negativity bias has recently been explained by the finding that people have different causal
knowledge for positive and negative actions, in which a negative action can provide specific
and diagnostic information for the individual who performs it (Alves, Koch, & Unkelbach,
2018; Fazio, Pietri, Rocklage, & Shook, 2015; Taylor, 1991; Unkelbach, Alves, & Koch,
2020). Specifically, Alves and colleagues (2017b) found that negative attributes are less preva-
lent than positive attributes in the social world since people generally conform to social norms
that promote positive behaviors, making negative, norm-incongruent behaviors less common.
People’s mental representations of the social world are suggested to mirror this ecological
structure information of positivity prevalence. In this case, positive attributes should have a
greater probability of being shared among relevant persons than negative attributes, but neg-
ative information has a greater impact and is diagnostic in processing a particular individual,
as it is diverse and distinct (Alves et al., 2018; Unkelbach et al., 2020).

This type of knowledge may be integrated with category-based inference, guiding action
generalization. Accordingly, the negative action could be largely bound to the particular indi-
vidual, showing less or even no group-based generalization for negative actions. The combi-
nation of this knowledge and category-based inference implies that helpful actions, as posi-
tive actions, would be more likely to be generalized than harmful actions, as negative actions,
across social groups. Therefore, we formulated the hypothesis that implicit generalizations for
social actions are not solely driven by accumulated evidence of shared attributes. Instead, we
propose that these generalizations are also influenced by the knowledge of valence asymme-
tries, as discussed above. Given that knowledge of valence asymmetries is derived from both
ecological structure information and normative knowledge (Alves et al., 2018; Unkelbach
et al., 2020), this characteristic may unconsciously shape our evaluations of the social world.
Accordingly, we predicted that helpful actions would be more likely than harmful actions to
be implicitly generalized within social groups, thus demonstrating valence-dependent implicit
action generalization.

1.3. Overview of the current research

To explore whether helpful and harmful actions are implicitly expected to be shared within
social groups to a similar degree, the present research employed visual scenes featuring
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computer-animated events to simulate social groups and their actions, which was inspired
by previous research (Duan et al., 2021; Hamlin, Wynn, & Bloom, 2007; Ludwig et al., 2020;
Powell & Spelke, 2013). Helpful (harmful) actions were presented as helping (hindering)
another as previously developed to explore the social evaluations of individuals based on
their social interactions (Hamlin et al., 2007; Isik, Koldewyn, Beeler, & Kanwisher, 2017).
There is extensive documentation indicating that people can comprehend social meaning in
these animations (Duan et al., 2021; Isik et al., 2017). In the present research, a cartoon ani-
mation was used to simulate social groups and types of actions. Visual cues, namely, spatial
proximity and synchronous movement, which are considered key characteristics governing
groupness (Campbell, 1958), were used to create social groups (Duan et al., 2021; Powell &
Spelke, 2013; Yin et al., 2022). After introducing social groups, two members from a social
group then successively performed an action to help (hinder) an agent who does not belong
to a group climb a hill. Later, a new member moved out and paused at the foot of the hill,
which appeared to consider whether to help (hinder), and implicit action generalization was
tested.

In the current research, our focus was on participants’ spontaneous and implicit responses
when generalizing helpful and harmful actions displayed by group members. Explicit
measurements' often rely on consensual cultural stereotypes and norms (Kurdi et al., 2019),
while implicit methods tend to capture processes that dominate our automatic responses
to processed targets beyond what is assessed with explicit measures (Frith & Frith, 2008;
Greenwald et al., 2009; Kurdi et al., 2019). We used the lexical decision task as an indirect
measure to assess implicit action generalization. Specifically, during the test, a pseudoword
or a real word naming a helping, hindering, or neutral interaction was presented. The implicit
generalization of helpful and harmful actions across group members was measured by asking
the participants to judge whether this word was real or not instead of explicitly asking what
would be shared by group members. The rationale is that if participants implicitly expect
the target to perform the same action as the exemplars, the real word with the helping or
hindering meaning would be identified more quickly than the neutral word. This facilitation
effect is expected because the meaning of the helping or hindering words corresponds to the
content of the implicitly induced generalization, similar to semantic priming. This rationale
of implicit measurement is commonly used in studies that involve processing emotions
using pictures and emotion-related words (Castner et al., 2007; Hill & Kemp-Wheeler, 1989;
Lorenz & Newman, 2002).

Five studies were included in this research. First, Study 1 conducted two separate exper-
iments to assess whether helpful and harmful actions were implicitly generalized to a new
group member in a similar manner. In Study 1a, we measured implicit action generalization
for helpful actions via the facilitation effect in the lexical decision task with real words of
helping and neutral interaction. In Study 1b, we measured implicit action generalization for
harmful actions via the same task but with real words of hindering and neutral interaction.
Then, Study 2 attempted to replicate the results of Study 1 by increasing the group size, while
Study 3 was designed to rule out possible alternatives (such as the paradigm’s ability to detect
the expectation for hindering action) by comparing between-person and within-person action
generalization. Finally, we explored whether the implicit action generalization within social
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groups was specifically dependent upon group membership (Study 4) and whether it relied on
group- rather than individual-based inference (Study 5).

2. Study 1

This study tested whether the helpful or harmful actions of known group members would
be implicitly generalized to an unknown member. Valence-dependent implicit action gener-
alization predicted that the facilitation effect should be observed for helping actions, but no
such effect or a weaker effect would be found for hindering actions. Such a prediction should
be observed only in group members with whom the target was associated, as inductive gen-
eralization relies on social category membership. Here, we tested the implicit generalization
for helping and hindering actions with different subjects instead of a within-subject design, as
within-subject comparisons for the two types of actions may highlight the valence differences
between them and make the helpful or harmful information salient.

2.1. Study la

2.1.1. Methods

2.1.1.1. Transparency and openness: We report how we determined our sample size,
all data exclusions (if any), all manipulations, and all measures in the study, and we fol-
low Journal Article Reporting Standards (JARS; Kazak, 2018). All data, analysis codes,
and research materials were made publicly available via the Open Science Framework and
can be accessed at https://osf.io/azbvc/?view_only=028805d3046b475c97b8320d32d82518.
The data were analyzed using Python, version 3.9.7 (Van Rossum & Drake, 2009), with
the package Pingouin, version 0.5.0 (Vallat, 2018) and the package Plotnine, version
0.8.0 (https://github.com/has2k1/plotnine). The design and analysis of Studies 1 and 2
were not preregistered, but Studies 3—5 were preregistered and can be accessed at https:
/losf.i0/3476jTview_only=76aec648c6e84ab3909b694a6955f4f4. Notably, Studies 3a and 3b
in the current main text refer to Studies la and 1b in the preregistered studies, and
Studies 4 and 5 in the current main text refer to Studies 2 and 3 in the preregistered
studies.

2.1.1.2. Participants: Thirty adult volunteers (12 men and 18 women, mean age =
20 years, aged between 18 and 25 years) were paid approximately 20 RMB each to par-
ticipate in this study. All participants were of Han ethnicity, the majority ethnic group in
China. The sample size was determined as follows. We ran a pilot experiment that was
similar to the current experiment, except that only members of the same group as the two
exemplars were required to be judged and their actions expected (please see Study S1 in the
Supplementary Material for details), and 20 participants participated in this pilot study. The
observed F value for the difference between the helping action word and the neutral action
word conditions was 14.31. We used the BUCSS software package (Anderson, Kelley, &
Maxwell, 2017) to perform the power analysis for the within-subject ANOVA in our study
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(https://designingexperiments.shinyapps.io/BUCSS_ss_power_wa/). Specifically, we set the
observed F value to 14.31 and focused on the 2 x 2 interaction effect between the agent group
and word meaning. The target alpha level for the previous and planned studies was 0.05. The
desired statistical power was set to 0.8, with a level of assurance of 0.8, which means that
we had an 80% chance of obtaining the desired statistical power or higher with the estimated
sample size. With the above settings, the calculated sample size was 30. Considering that
all studies had the same repetitive measurements as the current study, each study recruited
the same number of participants as the current study. That is, the sample size in each study
was 30.

All participants had normal or corrected-to-normal vision and no history of neurological
disorders. The study was approved by the Research Ethics Board of the Department of Psy-
chology at Ningbo University and was performed in accordance with the relevant guidelines
and regulations.

2.1.1.3. Apparatus and stimuli: The stimuli consisted of cartoonized animations depict-
ing helping events and were made in Blender (version 3.0.1). Each event had a background
containing two hills, one at the left edge and the other at the right edge of the screen. Posi-
tioned behind these hills, in the center of the screen, were two groups, each consisting of
three agents acting as potential providers of help (i.e., actors). These actors shared the same
appearance but differed between the two groups. Moreover, each event involved three addi-
tional distinct agents positioned at the bottom of the screen, who served as patients in need
of help. To create two groups of agents and match them across conditions, 10 pairs of agents
were generated from a pool of five predefined agents with different appearances (i.e., blue—
green square, blue cross, pink octagon, yellow star, and lilac decagon). For the trials in each
condition, a pair of agents was randomly sampled from these 10 pairs, and the remaining
three distinct agents were set as the patients. This randomized sequence remained the same
in each condition to match possible physical differences. Each agent was rendered with two
eyes as facial features and subtending approximately 1.0° x 1.0°.

The stimuli were all presented on a gray background using a 19-inch cathode ray
tube monitor (1024 x 768 pixel resolution; 85 Hz refresh rate) at a 60-cm viewing dis-
tance using custom software written in MATLAB with Psychophysics Toolbox libraries
(Brainard, 1997).

2.1.1.4. Procedure and design: Each trial started with the presentation of a fixation cross
(1.5° x 1.5°) in the center of the screen for 300—400 ms. Subsequently, two groups of agents
were displayed, one on each side at the top of the screen, while an additional three agents, act-
ing as patients, were positioned at the bottom (foreground) of the screen. Initially, the agents
within each group were in close proximity but exhibited greater spatial distance between the
two groups. Following this, the agents in each group immediately executed a series of syn-
chronized movements along a circular path lasting approximately 1450 ms and then returned
to their original positions atop the platform. This synchronized movement served as a visual
cue to the observers, indicating that they were a “group” (refer to Fig. 1, “introducing social
groups,” and Videos S1 and S2 in the Supplementary Material).

85L80| SUOWILIOD BARBID 3[ged1 dde U Ad PaURA0B 812 SIILR YO ‘2SN J0 SB[ 0 ARIIT BUIIUO /3|1 UO (SUOTIPUOD-PUE-SWLLBILLIY" 8| 1M ARG [BUI|UO//STL) SUONIPUOD) PUE SULB | 3U) 385 *[9202/E0/0€] U0 ARRIIT 2UIIUO 3|1 ‘OvET SBOS/TTTT 0T/I0p/L" AB] 1M ARG IBUIIUO//ST W01 Papeojumod *p 420z ‘6029TSST


https://designingexperiments.shinyapps.io/BUCSS_ss_power_wa/

8 of 31 J. Huangliang et al./ Cognitive Science 48 (2024)

Helping action

Hindering action

Fixation ! Introducing Group ! Waiting ! Lexical decisionI
social groups members’ action

Fig. 1. An example trial sequence for helping and hindering actions. The trial begins with a fixation and displays
the movements to introduce the social groups (“introducing social groups” phase). Then, in the “group members’
action” phase, two agents from the social group successively perform the same helping or hindering action. Finally,
after waiting a few seconds, a Chinese word with two characters is presented at the center top of the platform, and
the participants are asked to judge whether this word is real or pseudo by pressing the appropriate button (“lexical
decision” phase).

Following this introductory sequence, one of the three patients moved to the bottom of
a hill, either at the left or right (balanced within participants), and attempted to reach the
top. Despite repeated attempts, the patient slid partway down the steep slope and could not
reach the summit successfully. During this time, one of the actors initially moved toward the
bottom of the hill at the center of the screen and helped the patient reach the hill’s summit.
This patient then moved into the hole at the top of the hill and vanished, while the actor
returned to its starting point by following the original path. Subsequently, another patient
and a new actor from the same group as the first actor reenacted similar helping events.
This phase lasted approximately 5500 ms (see Fig. 1; “group members’ actions”). Next, a
third patient tried to climb the hill, mirroring the actions of the previous two patients. A
new actor, who was from either the same or a different group as previous two actors (i.e.,
known members), went to the bottom of the hill at the center of screen, in a position where
they could help, and paused. There was a pause of 2000 ms (refer to Fig. 1; “Waiting”), dur-
ing which no explicit task was assigned. The aim of this phase was to induce expectations
for the agent’s future action. Finally, a Chinese word with two characters was displayed at
the center top of the platform. The participants were asked to determine whether this word
was real or pseudo by pressing the “J” or “F” button, respectively, on a standard keyboard
(see Fig. 1; “lexical decision”). If the participant did not respond within 2000 ms, the pro-
gram automatically proceeded to the next trial. The response time (RT) and accuracy were
recorded.

The participants completed 104 trials. Each agent group condition (same vs. different) had
40 trials presenting real words and 12 trials presenting pseudowords. For the trials presenting
real words, half of them indicated an “interaction with helpful outcomes” (i.e., helping action
words; e.g., “# B> “bangzhu” means “help”), and half of them indicated an “interaction
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with neutral outcomes” (i.e., neutral action words; e.g., “3CiR” “jiaotan” means “converse”).
For each word type, five words were collected in a pilot study, and the familiarity, word
frequency, and number of strokes were matched between the helping action and the neutral
action words (please see Study S2 in the Supplementary Material). The pseudowords were
created by combining two characters from two words, which were sampled from five helping
and five neutral action words. Finally, four pseudowords were selected by two experts in
Chinese. Each real word was repeated four times in each agent group condition, maintaining
a balance across conditions. The trials presenting pseudowords randomly sampled a word
from the pool of four pseudowords but were constrained so that each word was presented an
equal number of times. The trials presenting pseudowords were used as fillers and supported
the word judgment task, and they were not related to our measurement. In this case, when
only the trials presenting real words were considered, a 2 (agent group: same vs. different) x
2 (word meaning: helping action vs. neutral action) within-subject design was obtained, and
each condition had 20 trials.

To reduce the total time of the experiment but to illustrate that the last actor will indeed have
a future action, only 20% of the trials of each condition displayed the outcome of whether the
last actor helped the patient. Without this display, there was a risk of participants forming
the expectation that the last actor only moved to the middle of two hills. This action was
shown after participants completed the lexical decision task. The trials of whether the last
actor provided help were equally distributed. When the last actor did not help the patient, the
actor went to another hill that no one was climbing. The Supplementary Videos showed the
trials in which the outcome was not present. Before the formal experiment, the participants
had 2 min to practice, during which the trials were randomly sampled from the formal trials.
Each participant was given a short break after completing 26 trials and then completed the
experiment within 30 min.

2.1.1.5. Analysis: As described above, 24 trials presenting pseudowords were used as
fillers and were not the main focus, and 80 trials (20 trials in each condition) presenting
real words were used as implicit measurements to detect the participants’ action generaliza-
tions. Since the participants’ reaction times (RTs) were emphasized and closely related to our
hypothesis, the analyses in all experiments focused primarily on the RT data after exclud-
ing the trials with incorrect responses, as was previously done (Duan et al., 2021; Yin et al.,
2022); the accuracy data are also reported in the Supplementary Material.

Moreover, given that the trials were nested within the participants, mixed-effects models
that included trial-level data rather than ANOVAs on summary scores were used and yielded
results similar to those reported by the ANOVAs (please see the results of using mixed-effects
models on RT data in the Supplementary Material). In addition, we computed the Bayes
factor (BF )y, HI/HO as computed here) using JASP software (JASP Team, 2021; Version 0.16)
for critical comparisons between helping/hindering and neutral action words. According to
the Bayesian analysis, BFjy < 0.33 suggests substantial evidence against between-condition
differences, while BF;y > 3.00 suggests substantial evidence supporting between-condition
differences. Values between 0.33 and 3.00 are considered inconclusive (Dienes, 2014).
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(a) Study 1a: Helping action with strong group information (b) Study 1b: Hindering action with strong group information
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Fig. 2. Mean response time (RT) for the correct responses in (a) Study la and (b) Study 1b as a function of the
agent group and word meaning. The dots indicate the mean RT for each participant in each condition and are
connected for the paired conditions. The large circles denote the means, and the black vertical lines indicate the
ClIs of the means.

2.1.2. Results and discussion

The mean RT of each participant for each condition was computed after excluding the tri-
als with incorrect responses (exclusion rate = 2.9%) and is shown in Fig. 2a. The RT data
were subjected to a repeated-measures 2 (agent group: same vs. different) x 2 (word mean-
ing: helping action vs. neutral action) ANOVA. The main effect of the agent group was not
significant (F(1, 29) = 0.01, p = .916, np2 < 0.01), but the main effect of the word meaning
was (F(1,29) = 13.23, p = .001, 77,,2 = 0.31), showing that the participants responded more
rapidly in the helping action word condition (M = 575 ms, SE = 14) than in the neutral action
word condition (M = 593 ms, SE = 14; 95% confidence interval [CI] of the mean difference
=19, 28]). More importantly, the interaction effect was significant (F(1, 29) = 6.72, p = .015,
n,> = 0.19). The simple effects analysis revealed that in the same group condition, the par-
ticipants responded more quickly when the meaning of the words was related to a helpful
interaction (M = 569 ms, SE = 14) than when it was related to a neutral interaction (M =
600 ms, SE = 15; #(29) = 3.50, p = .002, Cohen’s d = 0.64, 95% CI of the mean difference
= [—49, —13]; i.e., facilitation effect), showing a facilitation effect. However, in the different
group conditions, there was no significant difference in the RTs for helping (M = 581 ms, SE
= 15) and neutral action words (M = 587 ms, SE = 14; #(29) = 1.19, p = .246, Cohen’s
d = 0.22, 95% CI of the mean difference = [—14, 4]). The Bayesian factors measuring
the difference in the RTs for the helping and neutral action words were 23.10 (0.37) when the
agent was a member of the same (a different) group as the two known individuals. Hence, we
established that helpful actions are implicitly expected to be shared within social groups. The
null effect in the different group condition also ruled out the possibility that helping-related
words were always identified as real more quickly than neutral words.
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2.2. Study 1b

2.2.1. Methods

Thirty new adult volunteers (14 men and 16 women, mean age = 19 years, aged between
17 and 25 years) were paid approximately 20 RMB each to participate in this study. All par-
ticipants were of Han ethnicity, the majority ethnic group in China. The procedure and design
were the same as in Study 1a, except that a hindering event was presented, and the five helping
action words were replaced by five words indicating an “interaction with hindering outcomes”
(i.e., hindering action words; e.g., “fHf,” “zuai” means “hinder”). In hindering events, two
groups of agents were positioned on a platform atop hills, while another three agents succes-
sively attempted to climb a hill and reach the summit of the platform. However, the two actors
from the same group on the platform hindered the patients’ attempts to reach the platform and
blocked their paths to the platform (see Fig. 1 and Videos S3 and S4). The blocked patient
descended from the hill and exited the screen, while the actor returned to his original position.

To test whether the helping and hindering actions were perceived as having different
valences, 30 new participants (13 men and 17 women, mean age = 19 years, aged between
17 and 22 years) were recruited to watch two videos: an agent helping or hindering another
agent climbing a hill. The participants then answered the question, “How do you evaluate the
actor’s actions?” (rated from —3 = strongly negative to 3 = strongly positive). The presen-
tation order of the two videos was counterbalanced across the participants. A paired ¢ test
revealed that the valence of the helping action (M = 2.30, SE = 0.17) was more positive than
that of the hindering action (M = —2.07, SE = 0.24; #(29) = 14.49, p < .001, Cohen’s d =
2.65, 95% CI of the mean difference = [3.75, 4.98]). The valence of the helping action was
greater than zero (#(29) = 13.76, p < .001, Cohen’s d = 2.51), the valence of the hindering
action was less than zero (#(29) = 8.81, p < .001, Cohen’s d = 1.61), and the intensity (i.e.,
absolute value of the rated valence) of the helping action was not significantly different from
that of the hindering action (#(29) = 0.41, p = .682, Cohen’s d = 0.08). These results sug-
gest that the manipulation of the action valence in our studies is valid and that the intensity
matches.

2.2.2. Results and discussion

2.2.2.1. Within-experiment tests: Fig. 2b shows the mean RTs for the trials with correct
responses in all conditions. The RT data were submitted to a repeated-measures 2 (agent
group: same vs. different) x 2 (word meaning: hindering action vs. neutral action) ANOVA
after removing the trials with incorrect responses (exclusion rate = 1.8%). No effects were
significant (agent group: F(1, 29) = 0.47, p = .499, n,> = 0.02; word meaning: F(1, 29)
= 0.26, p = .617, np2 < 0.01; interaction effect: F(1, 29) = 0.06, p = .809, n,,z < 0.01).
The Bayesian factors measuring the difference in the RTs between the hindering and neutral
action words were 0.20 (0.23) when the agent was from the same (a different) social group.
The equivalence tests for the RT difference between the harmful action word and neutral
action in both agent group conditions suggested statistical equivalence (please see the results
of the equivalence tests in the Supplementary Material).
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2.2.2.2. Between-experiment tests: To further test whether action valence influences
implicit action generalization, a 2 (action valence as a between-subject factor: helpful in
Study la vs. harmful in Study 1b) x 2 (agent group as a within-subject factor: same vs.
different) x 2 (word meaning as a within-subject factor: valenced action vs. neutral action)
ANOVA was conducted for the RT data, and a three-way interaction was found (F(1, 58)
= 4.90, p = .031, 17,,2 = 0.08). This interaction was due to a two-way interaction between
the agent group and word meaning when the helpful action was present in Study 1a but not
when the harmful action was present in Study 1b. Moreover, we analyzed the three-way
interaction by fixing the variable for the agent group and found that the interaction between
the action valence and word meaning was significant when the expected agent was from the
same group as the two exemplars (F(1, 58) = 6.17, p = .016, n,> = 0.10) but not when this
agent was from a different group (F(1, 58) = 0.03, p = .859, n,> < 0.01). To further analyze
this significant two-way interaction effect, we calculated the facilitation effect by subtracting
the mean RT of identifying words indicating valenced interactions from that of identifying
neutral words. Our findings revealed that when the expected agent was from the same group
as the two exemplars, the facilitation effect of the helpful action in Study la (M = 31 ms;
SE = 9) was greater than that of the harmful action in Study 1b (M = 2 ms; SE = 7; #(58) =
2.48, p = .016, Cohen’s d = 0.64, 95% CI of the mean difference = [5, 52]).

Hence, under conditions similar to those in which the participants successfully formed an
implicit generalization for a helpful action, the participants tended to not implicitly generalize
a harmful action within social groups. This result does not mean that the harmful action cannot
always be implicitly generalized. Rather, it suggests that the action valence modulates the
implicit action generalization, and the implicit generalization for the harmful action does not
come as easily as that for helpful action, at least in the current dynamic scenes, supporting
valence-dependent implicit action generalization.

3. Study 2

Study 1 revealed valence-dependent implicit action generalization among group members.
However, the event depicted very small groups, and the two sampled agents were the majority.
Hence, when participants observed a third group member coming forward to act, the perceived
obligation of group members to perform helping actions may have been more pronounced,
and the valence-dependent implicit action generalization may be specific to this setting. This
study aimed to replicate previous findings by having groups of five members, and participants
were tasked with forming expectations about a third group member based on a sample of only
two members, which was a minority in the group.

3.1. Study 2a

3.1.1. Methods

Thirty new adult volunteers (15 men and 15 women, mean age = 21 years, aged between
18 and 26 years) were paid approximately 20 RMB each to participate in this study. All par-
ticipants were of Han ethnicity, the majority ethnic group in China. The procedure and design
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(a) Study 2a: Replicating results of helping action (b) Study 2b: Replicating results of hindering action
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Fig. 3. Mean response time (RT) for the correct responses in (a) Study 2a and (b) Study 2b as a function of the
agent group and word meaning. The dots indicate the mean RT for each participant in each condition and are
connected for the paired conditions. The large circles denote the means, and the black vertical lines indicate the
ClIs of the means.

were similar to those of Study 1a, except that each group had five agents, and participants
were involved in forming expectations about a third agent from either the same group (Video
S5) or a different group (Video S6) based on a sample of two other group members.

3.1.2. Results and discussion

The mean RT for each participant in each condition was calculated, excluding the trials
with incorrect responses (exclusion rate = 3.9%), and the results are shown in Fig. 3a. The
RT data were analyzed using a repeated-measures 2 (agent group: same vs. different) x 2
(word meaning: helping action vs. neutral action) ANOVA. The main effects of agent group
(F(1,29) = 0.83, p = .370, n,> = 0.03) and word meaning (F(1,29) = 3.41, p = .075, ,> =
0.11) were not significant. However, the interaction effect was significant (¥(1, 29) = 9.35, p
=.005, n,,2 = 0.24). Further analysis revealed that in the same group condition, participants
responded faster when the word meaning was related to a helpful interaction (M = 613 ms, SE
= 20) than when it was related to a neutral interaction (M = 641 ms, SE = 23; 1(29) = 3.23,
p = .003, Cohen’s d = 0.59, 95% CI of the mean difference = [—46, —10]). In contrast, there
was no significant difference in the RTs for the helping (M = 632 ms, SE = 23) and neutral
action words (M = 630 ms, SE = 21) in the different group condition (#29) = 0.23, p = .823,
Cohen’s d = 0.04, 95% CI of the mean difference = [—16, 19]). Bayesian factors measuring
the difference in the RTs for the helping and neutral action words were 12.28 (0.20) when
the agent was a member of the same (a different) group as the two exemplars. These results
suggest that helping actions are implicitly expected to be shared within social groups.
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3.2. Study 2b

3.2.1. Methods

Thirty new adult volunteers (11 men and 19 women, mean age = 21 years, aged between
19 and 24 years) were paid approximately 20 RMB each to participate in this study. All
participants were of Han ethnicity, the majority ethnic group in China. The procedure and
design were the same as those in Study 2a, except that the hindering actions and words used
in Study 1b were presented. Hence, a 2 (agent group: same vs. different) x 2 (word meaning:
hindering action vs. neutral action) within-subject design was used (see Videos S7 and S8
presenting how the agent from the same and different groups acted).

3.2.2. Results and discussion

3.2.2.1. Within-experiment tests: Fig. 3b shows the mean RTs for the trials with correct
responses in all conditions. The RT data were submitted to a repeated-measures 2 (agent
group: same vs. different) x 2 (word meaning: hindering action vs. neutral action) ANOVA
after removing the trials with incorrect responses (exclusion rate = 3.2%). No effects were
significant (agent group: F(1,29) = 1.12, p = .299, n,> = 0.04; word meaning: F(1, 29) =
0.32, p = .575, np2 = 0.01; interaction effect: F(1, 29) < 0.01, p = .991, np2 < 0.01). The
Bayesian factor measuring the difference in the RTs between the hindering and neutral action
words was 0.24 (0.21) when the agent was from the same (a different) social group.

3.2.2.2. Between-experiment tests: To further test whether action valence influences
implicit action generalization, a 2 (action valence as a between-subject factor: helpful in Study
2a vs. harmful in Study 2b) x 2 (agent group as a within-subject factor: same vs. different) x
2 (word meaning as a within-subject factor: valenced action vs. neutral action) ANOVA was
conducted for the RT data, and a three-way interaction was found (F(1, 58) = 4.00, p = .050,
n,,2 = 0.06). This interaction was due to a two-way interaction between the agent group and
word meaning when the helpful action was present in Study 2a but not when the harmful
action was present in Study 2b. By analyzing the three-way interaction with agent group as a
fixed variable, we found that the interaction between action valence and word meaning was
significant when the expected agent belonged to the same group as the two exemplars (F(1,
58) = 4.01, p = .050, n,,z = 0.07) but not when this agent was from a different group (F(1,
58) = 0.20, p = .656, 1, < 0.01). Similar to Experiment 1, we conducted the same analysis,
focusing on the significant two-way interaction effect. In Study 2a, we observed that the facil-
itation effect of the helpful action (M = 28 ms; SE = 9) was greater than that of the harmful
action in Study 2b when the expected agent belonged to the same group as the exemplars (M
=5ms; SE = 8; #(58) = 2.01, p = .050, Cohen’s d = 0.52, 95% CI of the mean difference =
[0, 46]).

In summary, increasing the group size from three to five yielded similar results, once again
suggesting that helpful actions are more likely to be implicitly generalized among group mem-
bers than harmful actions.
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4. Study 3

Studies 1 and 2 revealed that only helping as a positive helpful action but not hindering as a
negative harmful action is implicitly generalized to group members. Although the helping and
hindering action words matched in terms of features such as rated familiarity, word frequency,
and the number of strokes, they are nonetheless different kinds of words and may have differ-
ent salience in our minds; even the concepts of the selected hindering action words would not
precisely match the expected contents. In this case, even if the hindering action is implicitly
expected to be shared among group members, due to specific features of hindering action
words, the current paradigm may fail to detect this generalization effect. The current study
was designed to test this possibility. Specifically, after two exemplars’ actions were observed,
the last moving agent was one of the two exemplars (i.e., the old agent) or a new agent, unlike
in Study 1. Given that hindering as a negative action can be associated with a particular agent
(Alves, Koch, & Unkelbach, 2017a, 2017b; Unkelbach et al., 2020), the same action should
be more likely to be expected to be repeated for a particular agent (i.e., within-person action
generalization). In this case, if the hindering action words were not implicitly available, we
should still observe the null effect for hindering action when expecting the old agent in Study
3; otherwise, contrary to the finding when expecting the new agent in Study 1 (i.e., between-
person action generalization), the response to the hindering action words should be facilitated
relative to the neutral action words when expecting the old agent. This study also included
the condition that the judged agent was a new group member to replicate the findings of
Study 1.

4.1. Study 3a

4.1.1. Methods

Thirty new adult volunteers (12 men and 18 women, mean age = 20 years, aged between
18 and 26 years) were paid approximately 20 RMB each to participate in this study. All
participants were of Han ethnicity, the majority ethnic group in China. The procedure and
design were almost the same as those in Study 1a, except as noted below. In this study, the
last agent was always from the same group as the exemplars but was either a new member (i.e.,
a member who did not demonstrate in the “group members’ action” phase; see Video S9) or
the first demonstrating exemplar (i.e., the first agent to perform helping actions in the “group
members’ action” phase; see Video S10) with a block design. In this case, the participants
completed 104 trials, which followed a 2 (agent source: new vs. old) x 2 (word meaning:
helping action vs. neutral action) within-subject design with 20 trials in each condition and
24 fillers. The order in which blocks presented new or old agents was counterbalanced across
participants.

4.1.2. Results and discussion

Fig. 4a shows the mean RTs for the trials with correct responses in all conditions (exclusion
rate = 2.1%). Repeated-measures 2 (agent source: new vs. old) x 2 (word meaning: helping
action vs. neutral action) ANOVA was conducted on the RT data. The main effect of agent
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(a) Study 3a: Helping action with different agent sources (b) Study 3b: Hindering action with different agent sources
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Fig. 4. Mean response time (RT) for the correct responses in (a) Study 3a and (b) Study 3b as a function of the
agent source and word meaning. The dots indicate the mean RT for each participant in each condition and are
connected for the paired conditions. The large circles denote the means, and the black vertical lines indicate the
CIs of the means.

source (F(1,29) =0.12, p = .735, 77,,2 < 0.01) was not significant. However, the main effect
of word meaning was (F(1, 29) = 19.33, p < .001, n,> = 0.40), showing that the participants
responded more rapidly to helping (M = 529 ms, SE = 12) than to neutral action words
(M = 557 ms, SE = 14; 95% CI of the mean difference = [—40, —15]. Additionally, this
effect was not significantly modulated by the agent source; that is, the interaction effect (F(1,
29) = 0.04, p = .846, npz < 0.01) was not significant. The Bayesian factors measuring the
difference in the RTs between the helping and neutral action words were 27.99 when the agent
was new and 26.53 when the agent had been previously encountered. Hence, this study not
only shows that helpful action can be linked with a particular agent, that is, within-person
implicit generalization, but also suggests that this type of action can implicitly generalize
between group members, which replicates the results of Study 1a.

4.2. Study 3b

4.2.1. Methods

Thirty new adult volunteers (20 men and 10 women, mean age = 21 years, aged between
18 and 27 years) were paid approximately 20 RMB each to participate in this study. All
participants were of Han ethnicity, the majority ethnic group in China. The procedure and
design were the same as those in Study 3a, except that the hindering actions and words used
in Study 1b were presented. Hence, a 2 (agent source: new vs. old) x 2 (word meaning:
hindering action vs. neutral action) within-subject design was obtained (see Videos S11 and
S12 presenting how the new and old agents acted).
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4.2.2. Results and discussion

4.2.2.1. Within-experiment tests: Fig. 4b shows the mean RTs for trials with correct
responses in all conditions (exclusion rate = 2.7%). The repeated-measures 2 (agent source:
new vs. old) x 2 (word meaning: hindering action vs. neutral action) ANOVA was conducted
on the RT data. The main effect of the agent source (F(1, 29) = 1.45, p = .238, npz = 0.05)
was not significant, but the main effect of the word meaning was (F(1, 29) = 4.40, p = .045,
n,> = 0.13), showing that the participants responded more rapidly to the hindering (M = 504
ms, SE = 15) than to the neutral action words (M = 516 ms, SE = 16; 95% CI of the mean
difference = [1, 23]). Importantly, the interaction effect between the two factors (F(1, 29) =
5.95, p = .021, n,> = 0.17) was significant. The simple effects analysis revealed that when
the last agent had previously been encountered, the participants responded more quickly when
the words were labeled a hindering interaction (M = 494 ms, SE = 15) than when they were
labeled a neutral interaction (M = 515 ms, SE = 15; #(29) = 5.07, p < .001, d = 0.93, 95%
CI of the mean difference = [—29, —12]). When the last agent was a new group member,
there was no significant difference in the RTs between the hindering (M = 514 ms, SE = 17)
and neutral action words (M = 516 ms, SE = 17; #(29) = 0.28, p = .782, Cohen’s d = 0.05,
95% CI of the mean difference = [—20, 15]). The Bayesian factors measuring the difference
in the RTs between the hindering and neutral action words were 0.20 when the agent was new
and 1080.70 when the agent had been previously encountered. Hence, the hindering action is
implicitly generalized only at the within-person level, suggesting that the harmful action can
be associated with a particular individual and that this generalization can be inspected by the
current paradigm. At the between-person level, it is not present. These findings ruled out the
possibility that the hindering action words were inappropriately selected.

4.2.2.2. Between-experiment tests: A 2 (action valence as a between-subject factor: help-
ful in Study 3a vs. harmful in Study 3b) x 2 (agent source as a within-subject factor: new vs.
old) x 2 (word meaning as a within-subject factor: valenced action vs. neutral action) ANOVA
was conducted for the RT data, and a three-way interaction did not reach significance (F(1,
58) =2.04, p = .159, npz = 0.03). However, a 2 (action valence as a between-subject factor:
helpful in Study 3a vs. harmful in Study 3b) x 2 (word meaning as a within-subject factor:
valenced action vs. neutral action) ANOVA revealed a significant two-way interaction when
the agent was new (F(1, 58) = 4.57, p = .037, np2 = 0.07). The results showed that when
the two exemplars performed helpful actions (M = 27 ms; SE = 7), the facilitation effect
was greater than when they performed harmful actions (M = 2 ms; SE = 9; #(58) = 2.14,
p = .037, Cohen’s d = 0.55, 95% CI of the mean difference = [2, 47]); hence, the results
replicated those of Study 1. Thus, valence-dependent implicit action generalization was doc-
umented again, and implicit generalization does not come as easily for harmful actions as for
helpful actions.

However, in the case of an old agent where action generalization occurs at the within-person
level, the ANOVA revealed that the two-way interaction was not statistically significant (F(1,
58) = 0.70, p = .408, npz = 0.01). This indicates that the varying effects of generalizing
helpful and harmful actions at the between-person level (i.e., action generalization among
group members) were not a result of unmatched features between helping-related and
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hindering-related words. This is because the detected facilitation effect remains nearly iden-
tical when the action is generalized at the within-person level. Moreover, as reported in the
Supplementary Material, the congruence between the meaning of helping action words and
the concept of “help” was matched with the congruence between the meaning of hindering
action words and the concept of “hinder.” Hence, the asymmetric generalization was not due
to the different saliences or congruences of the words and concepts associated with helping
actions from those of the words and concepts associated with hindering actions.

4.2.3. Replication of findings regarding hindering actions

Previous findings have indicated that implicit generalization occurs more easily for helpful
actions than for harmful actions. This conclusion was based on the nonsignificant facilitation
effect of hindering action, especially when the new agent was a member of the same group
as the two exemplars. However, this null effect may be specific to the condition when it
was mixed with other comparisons. To further examine the replicability of this null effect,
we conducted another study including only the critical condition that the last agent was a
new group member, as Study 3b set the agent source as new. We recruited 30 new adult
volunteers (16 men and 14 women, mean age = 21 years, aged between 18 and 26 years)
to participate in this study. We found no significant difference in the RTs of the hindering
(M = 625 ms, SE = 8) and neutral action words (M = 618 ms, SE = 18; #(29) = 0.22, p
= .620, Cohen’s d = 0.09, 95% CI of the mean difference = [—20, 33]). The Bayesian factor
measuring this difference was 0.22, which suggested substantial evidence against between-
condition differences. Hence, it again replicated the null facilitation effect for hindering action
and demonstrated that the participants had difficulty implicitly generalizing a harmful action
within group members.

5. Study 4

The finding that perceivers do not generalize shared helpful actions to members of another
group suggests that implicit generalization for helpful action may depend on social groups.
To more closely examine the role of group membership in action generalization, we designed
Study 4 to eliminate social groupness by presenting agents as spatially separated and inde-
pendent in terms of movement and by using the same visual agents as in Study la. This
manipulation has been shown to sufficiently weaken social group information (Duan et al.,
2021; Yin et al., 2022). Therefore, if group membership is a determining factor for implicit
action generalization, a smaller facilitation effect or even a null effect would be expected in
this study compared to Study 1a; otherwise, we would expect to see a similar effect to that
found in Study la. By comparing the results of Study 4 with those of Study 1la, we aimed
to gain further insights into the role of social groupness in implicit generalization for helpful
action.
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5.1. Methods

Thirty new adult volunteers (12 men and 18 women, mean age = 20 years, aged between
18 and 26 years) were paid approximately 20 RMB each to participate in this study. All par-
ticipants were of Han ethnicity, the majority ethnic group in China. The procedure and design
were the same as those in Study 1a, except that some social group cues were removed. Specif-
ically, six cartoon agents moved independently rather than synchronously and then spread out
into an ABABAB arrangement instead of the AAABBB arrangement used in Study la (see
Videos S13 and S14). Consequently, the two loose groups could be defined based on their
distinct appearance (i.e., three agents had the same identity). This operation was not aimed at
making social groups disappear but rather, on a continuous scale, at reducing their intensity.

Previous studies have documented the validity of the above manipulation (Duan et al.,
2021; Yin et al., 2022). To further confirm whether the operation was valid in this study, we
recruited 40 new adults (16 men and 24 women, mean age = 22 years, aged between 19 and
26 years) to watch two videos from the “introducing social groups” phase of Study la and
Study 4 and evaluated whether agents with the same identity looked like a unified group using
two items. These two items (“To what extent are the three agents with the same appearance
closely connected?” and “To what extent are the three agents with the same appearance a
unit?”’) were established according to the definition and characteristics of a real social group
(Morewedge, Chandler, Smith, Schwarz, & Schooler, 2013), referred to previous studies
(Duan et al., 2021; Yin et al., 2022) and were measured on a 7-point scale (1 = not at all to
7 = very much). The internal consistency (Pearson’s correlation) of two items was 0.40 (p
= .011) for the video from Study 1la and 0.60 (p < .001) for the video from Study 4, and
a paired ¢ test revealed that social groupness was judged more strongly for the video from
Study la (M = 5.66, SE = 0.20) than for the video from Study 4 (M = 4.35, SE = 0.16; #39)
= 6.76, p < .001, Cohen’s d = 1.07, 95% CI of difference = [0.92, 1.71]). These results
suggest that the manipulation of social group information was valid.

5.2. Results and discussion

5.2.1. Within-experiment tests

Fig. 5 shows the mean RTs for the trials with correct responses in all conditions (exclusion
rate = 1.1%). A repeated-measures 2 (agent group: same vs. different) x 2 (word meaning:
helping action vs. neutral action) ANOVA was conducted on the RT data. No effects were
significant (agent group: F(1, 29) = 0.80, p = .379, n,> = 0.03; word meaning: F(1, 29) =
1.20, p = .282, npz = (.04; interaction effect: F(1, 29) < 0.01, p = .948, np2 < 0.01). The
Bayesian factors measuring the difference in the RTs of the helping and neutral action words
were 0.24 (0.38) when the agent was from the same (a different) group.

5.2.2. Between-experiment tests

To further examine the role of social group information with respect to implicit action
generalization when a helpful action was present, a 2 (social group information as a between-
subject factor: strong in Study la vs. weak in Study 4) x 2 (agent group as a within-subject
factor: same vs. different) x 2 (word meaning as a within-subject factor: valenced action vs.
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Study 4: Helping action with weak group information
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Fig. 5. Mean response time (RT) for correct responses in Study 4 as a function of the agent group and word
meaning after removing the group cues. The dots indicate the mean RTs for each participant in each condition and
are connected for the paired conditions. The large circles denote the means, and the black vertical lines indicate
the CIs of the means.

neutral action) ANOVA was conducted for the RT data, and a three-way interaction was found
(F(1, 58) = 4.24, p = .044, 17,,2 = 0.07). This interaction was due to a two-way interaction
between the agent group and word meaning when the social group information was strong
in Study 1la but not when it was present in Study 4, as described above. Moreover, we ana-
lyzed the three-way interaction by fixing the variable for the agent group and found that the
interaction between the social group information and word meaning was significant when the
expected agent was from the same group as the two exemplars (F(1, 58) = 4.95, p = .030,
npz = 0.08) but not when this agent was from a different group (F(1, 58) < 0.01, p = .971,
n,> < 0.01). When the social group information was strong in Study la (M = 31 ms; SE = 9),
the facilitation effect was greater for a member of the same group than when the information
was weak in Study 4 (M = 5 ms; SE = 8; #(58) = 2.22, p = .030, Cohen’s d = 0.57, 95% CI
of the mean difference = [3, 49]). Hence, group membership (i.e., social category) plays an
important role in forming implicit expectations of helpful actions.

6. Study 5

The previous experiments provide evidence that people implicitly tend to generalize helpful
actions rather than harmful actions to group members. However, it remains unclear whether
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this generalization is solely based on genuine group-based inferences (i.e., sampling actions
of different group members), as it might also involve individual-based inferences, where the
generalization occurs only when a group member performs the helpful action, regardless of
how the action is sampled. However, the sample size is crucial to the inductive generaliza-
tion of group-based inference (Hendrickson, Perfors, Navarro, & Ransom, 2019; Lawson
& Fisher, 2011), as seeing two individuals do the same thing at the same time is a strong
indication that this action is shared by group members (Haun, Rekers, & Tomasello, 2012;
Herrmann, Legare, Harris, & Whitehouse, 2013). Therefore, the individual-based inference
predicted that the implicit generalization of the helping action would not be influenced by how
the action is sampled. Group-based inference would imply that the generalization weakens or
disappears when the action is repeated by the same group member instead of the majority.

6.1. Methods

Thirty new adult volunteers (12 men and 18 women, mean age = 20 years, aged between
18 and 26 years) were paid approximately 20 RMB each to participate in this study. All
participants were of Han ethnicity, the majority ethnic group in China. The stimuli and proce-
dures applied were the same as those used in Study 1a, except as noted below. The condition
of the different agent was eliminated, and during the exemplars’ demonstration phase, in the
condition of the majority demonstration (see Video S15), two agents from the same group per-
formed the helping action. Additionally, in the repetition demonstration condition (see Video
S16), the first agent remained still, while the second agent completed the helping action twice.
Hence, a 2 (agent demonstration: majority vs. repetition) x 2 (word meaning: helping action
vs. neutral action) within-subject design was used.

6.2. Results and discussion

Fig. 6 shows the mean RTs for trials with correct responses in all conditions (exclusion
rate = 1.0%). The RT data were subjected to a repeated-measures 2 (agent demonstration:
majority vs. repetition) x 2 (word meaning: helping action vs. neutral action) ANOVA. The
main effect of the agent demonstration was not significant (F(1, 29) = 0.13, p = .723, n,,2 <
0.01), but that of the word meaning was significant (F(1, 29) = 33.74, p < .001, n,,z =0.54),
showing that the participants responded more rapidly in the helping word condition (M = 515
ms, SE = 17) than in the neutral action word condition (M = 538 ms, SE = 18; 95% CI of
the mean difference = [15, 31]). More importantly, the interaction effect was significant (¥(1,
29) = 8.99, p = .006, n,> = 0.24). The simple effects analysis revealed that in the majority
demonstration condition, the participants responded more quickly when the meaning of words
concerned a helpful interaction (M = 510 ms, SE = 17) than when their meaning concerned
a neutral interaction (M = 545 ms, SE = 19; 1(29) = 5.40, p < .001, Cohen’s d = 0.99,
95% CI of the mean difference = [—47, —21]). The repetition demonstration condition also
significantly differed in the RTs between helping (M = 520 ms, SE = 17) and neutral action
words (M = 532 ms, SE = 18; #29) = 2.50, p = .018, Cohen’s d = 0.46, 95% CI of the
mean difference = [—20, —2]). However, the difference was larger in the majority (M = 34
ms, SE = 6) than in the repetition demonstration condition (M = 11 ms, SE = 4; #(29) =
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Study 5: Helping action
with majority and repetition demonstration
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Fig. 6. Mean response time (RT) for correct responses in Study 5 as a function of agent demonstration and word
meaning. The dots indicate the mean RTs for each participant in each condition and are connected for the paired
conditions. The large circles denote the means, and the black vertical lines indicate the CIs of the means.

3.00, p = .006, Cohen’s d = 0.55, 95% CI of the mean difference = [7, 39]). The Bayesian
factors measuring the difference in the RTs for the helping and neutral action words were
2491.89 when the majority performed the helping action and 2.70 when an agent completed
the helping action twice. Based on the Bayesian factors, the difference in RTs was not as
inclusive in the repetition demonstration condition. In any case, the implicit generalization of
helpful action was largely driven by the demonstration of the action completed by multiple
group members, thus suggesting that implicit generalization for helpful action relies on group-
based inference.

7. Mini meta-analysis

The results of our studies confirm the existence of valence-dependent implicit action gener-
alization. We summarized our findings across all studies (see Table 1). To gain further insight
into our findings and to assess the overall size and reliability of our effects, we conducted
a mini meta-analysis on the interesting question of whether the RTs for the valenced action
words and neutral action words were different (i.e., facilitation effect) when the new agent was
a member of the same group as the two exemplars. The meta-analysis was conducted using
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the restricted ML (Maximum likelihood) method in a random effects model in JASP software
(JASP Team, 2021; Version 0.16). Concerning helping action, the overall effect across the
pilot study, Study 1a, Study 2a, Study 3a, and Study 5 (N = 140) was large (Cohen’s d =
0.74, 95% CI = [0.54, 0.95], z = 7.12, p < .001). In contrast, for the hindering action across
Study 1b, Study 2b, Study 3b, and the replication study (N = 120), the overall effect size was
trivial (Cohen’s d = 0.07, 95% CI = [-0.12, 0.26], z = 0.75, p = .457). When the data on
helping action and hindering action were combined, the overall effect was still medium in size
(Cohen’s d = 0.43, 95% CI = [0.18, 0.68], z = 3.39, p < .001), but the heterogeneity across
effect sizes was large (Q(8) = 24.38, p = .002). Subgroup analysis revealed that the effect
sizes varied significantly between helping and hindering actions (Q(1) = 21.94, p < .001),
suggesting that the action valence moderated the effect sizes. The mini meta-analysis further
supported the valence-dependent implicit action generalization that helpful actions are more
likely than harmful actions to be implicitly generalized within group members.

8. General discussion

The current research explored whether action valence influences implicit action generaliza-
tion among group members. The results indicate that when known group members performed
positive helpful (i.e., helping) actions, words with helping action meanings were identified
more quickly than words without such meanings while expecting the possible actions of a new
group member from the same group. However, this facilitation effect was not present when
the expected new agent was from a different group. Additionally, no such effect was found
when known group members performed negative harmful (i.e., hindering) actions, showing
that helpful actions are more likely to be implicitly generalized to group members than harm-
ful actions (Study 1). The findings were replicated in Study 2 by expanding the group size.
Study 3 further ruled out the possibility that the selected hindering action words did not pre-
cisely match the expected contents or had a different salience from that of the helping actions;
therefore, no facilitation effect was present. Moreover, the generalization of helpful actions
was specific to group membership (Study 4), and the demonstration of helpful actions com-
pleted by multiple group members rather than helpful actions repeated by one group member
showed group-based inductive inference (Study 5). Hence, it is easier to implicitly generalize
helpful than harmful actions within group members, and helpful actions have a privileged
status as an attribute shared among group members, supporting valence-dependent implicit
action generalization.

8.1. Generalizing actions with social goals

The current findings align with previous studies demonstrating that group members are
implicitly expected to act alike but usually with nonsocial goals (Duan et al., 2021; Kalish,
2012; Yin et al., 2022). The present research expands the scope of generalized actions to those
with social goals, at least in the case of helping actions. Such expansion suggests that when
making inferences about unknown members of social groups, people implicitly generalize
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the properties of known members to them and accordingly expect group members to behave
consistently and engage in common actions, which is similar to the inductive inference of
natural kinds, for example, animals. Nevertheless, for social kinds, inductive generalization
may be constrained by socially relevant knowledge (Rakoczy, 2015), as hindering actions that
were harmful were found to be more difficult to generalize than helping actions. Moreover,
the difficulty in implicitly generalizing harmful actions cannot be explained by the fact that
our paradigm was unable to detect the implicit generalization of harmful actions because such
information was generalized within a particular agent.

Our findings seem to be inconsistent with studies of stereotyping, which have demonstrated
that negative traits can be also generalized across group members. However, the accumulated
evidence is insufficient to determine whether negative traits are less generalized among group
members than positive traits (Mazziotta, Rohmann, Wright, De Tezanos-Pinto, & Lutterbach,
2015; Paolini, Harwood, & Rubin, 2010; Stark, Flache, & Veenstra, 2013). Moreover,
negative stereotypes are usually attributed to an outgroup that may threaten participants who
belong to another group (Amodio, 2009; Essien et al., 2017; Miller, Zielaskowski, & Plant,
2012; Sim, Correll, & Sadler, 2013). Thus, group affiliation could motivate participants to
hold strong negative prior attitudes toward outgroup members. Nevertheless, the current
research focused on the observer’s perspective, in which the participants did not belong to
any observed group. Hence, the current findings are largely due to the cognitive processing of
positive and negative attributes from an observer’s perspective but without strong motivations
to avoid the targets, at least for helpful and harmful actions. Importantly, the stereotypes are
suggested to build upon links between groups and representations of stable traits (Kruse &
Degner, 2021; Westra, 2019). While trait generalization does not always imply action gener-
alization and vice versa, action generalization may not occur at the level of trait representation
but rather through inferences between groups and specific action-situation combinations.

This asymmetrical generalization of helpful and harmful actions adds to the existing evi-
dence of asymmetric genetic attribution and the updating of representations of such actions
(Lebowitz, Tabb, & Appelbaum, 2019; Siegel, Mathys, Rutledge, & Crockett, 2018), overall
suggesting that actions with different valences are processed differently. This asymmetrical
generalization appears to contradict the evidence suggesting a negativity bias in impression
formation for specific individuals. However, such bias emphasizes that negative information
is more easily generalized than positive information for individuals across situations rather
than across members of social groups (Baumeister et al., 2001; Pratto & John, 1991). In fact,
our conclusion aligns with the negativity bias found in impression formation for individuals
to some extent. This is because a negative attribute is more likely to be seen as diagnostic of
individual characteristics, thereby being particularly associated with that specific individual,
as revealed in Study 3b, supporting within-person generalization.

The present conclusion does not preclude the nongeneralization of harmful actions. Rather,
it mainly demonstrates that helpful action is more easily implicitly generalized than harm-
ful action, at least in computer-animated scenes. Interestingly, the explicit measurement also
indicates that helpful action has a privileged role in action generalization (please see Study
S3 in the Supplementary Material). In any case, this study emphasizes implicit and automatic
generalization, and how explicit and implicit action generalizations are related and differen-
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tiated is beyond the scope of the current research. These topics should be addressed in future
research.

8.2. Possible cognitive mechanisms of valence-dependent action generalization

Our findings are consistent with the evaluative information ecology (EvIE) model, which
uses external ecology as an explanatory construct and assumes that positive information is
generally more frequent and more similar than negative information, thus predicting that rela-
tively positive attributes are judged as being easily shared (Unkelbach et al., 2019). However,
this ecological approach should be complemented with category-based inference. Specifi-
cally, participants update their beliefs about group attributes similarly for differently valenced
actions. However, when inferring a new agent’s actions based on formed group attributes, the
knowledge of situational norms approved by the group may restrict the inductive generaliza-
tion of harmful actions more than helpful actions. This is because helpful actions are gener-
ally accepted and promoted by social groups, while harmful actions are often prohibited to a
greater extent (Ahmed et al., 2020; Gilbert & Basran, 2019). Therefore, people may consider
the constraints for the category-based inference of helpful and harmful actions differently,
resulting in valence-dependent implicit action generalization.

Admittedly, harmful actions toward perceived threats or “bad” outgroup members may be
valued by actors’ groups and treated as positive. However, the valence of such actions is
often treated as positive, as they are attributed to positive intentions such as protecting group
members or punishing violators, despite their negative outcomes. In these situations, harmful
actions may also be implicitly generalized, as they fit the boundary knowledge of group-
approved situational norms. Hence, further studies could ask participants to learn whether
target groups approve of situational norms for harmful actions, and if our speculation is rea-
sonable, knowledge of situational norms should modulate implicit action generalization, espe-
cially for harmful actions.

In any case, the current research has revealed an interesting phenomenon: in the implicit
process, helpful actions have a privileged status as an attribute in category-based inference.
The possible underlying cognitive mechanisms are still under examination.

8.3. Limitations

The current research used computer animation with nonhuman agents. This method
allowed possible confounding factors to be strictly controlled for, further allowing us to effec-
tively inspect the rules of generalizing actions. It is crucial to acknowledge the potential limi-
tations of such research in terms of generalizing the findings to real-life situations. The exter-
nal generalizability of our findings should be examined with recorded human actions in the
future. Furthermore, helpful and harmful actions were operationalized as helping and hinder-
ing actions, but there were many instantiations of such actions, such as donating and bullying.
Additionally, due to space limitations in the visual scene, the current study used only three
or five agents for each group, and group size usually plays an important role in group pro-
cessing (Gerard, Wilhelmy, & Conolley, 1968). With a large sample of hindering actions, the
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generalization of such actions may have been present as well. Future studies should use more
exemplars and adopt other instantiations of helpful and harmful actions to test our findings.

9. Conclusion

To conclude, helpful actions are easier to implicitly generalize among group members than
harmful actions, implying that helpful actions have a privileged status as an attribute shared
among group members. This finding shows implicit valence-dependent action generalization,
at least in computer-animated scenes. This valence-dependent implicit action generalization
highlights that the category-based inference for social action is influenced by action valence,
which is associated with distinct knowledge, instead of being solely driven by accumulated
evidence of shared attributes across different instances. This is the possible cognitive root
explaining why normally promoted actions spread widely and expands our knowledge of
social groups.
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