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Previous studies have indicated that social evaluations rely heavily on the outcome of an
actor’s behavior toward a recipient. These studies focused on interactions in which two
agents are connected by an external goal (i.e., object-mediated social interaction) and
revealed that the intent behind an action has a privileged role in evaluating the valence of
a social interaction. The current study investigated whether the intent behind an action
influences evaluation of contingent social interactions wherein one agent responds to
another without referring to a specific target. To clarify this, we operationalized intent
as harmful or harmless when one agent hit another (i.e., recipient), and manipulated
the action’s outcome by determining to what extent it changed the recipient’s state
(i.e., faling down or moving slightly). Results showed that in contingent interactions
with both direct launching (i.e., the actor directly caused the change) and extended
launching (i.e., the actor caused the change through a mediated block), when the action
significantly affected the recipient, the agents were evaluated as having a more negative
social interaction than when the influence was small; this effect was independent of the
intent behind the action. Such findings demonstrated that evaluations of contingent social
interactions are primarily influenced by an actor’s causal role in the outcome, not the intent
behind an action. This null effect of intent when evaluating social interaction contrasts
with findings on object-mediated social interaction, which is consistent with human social
evaluations relying on two dissociable systems: causal and intentional components.

Keywords: social interaction, contingent interaction, intent, outcome, causality

INTRODUCTION

When walking down the street, if you saw a person (i.e., actor) hit another person
(i.e., recipient), how would you evaluate that social interaction? At first, you may rely
on the recipients response to the action, such as if the recipient fell down or moved
slightly. The more harm the actor caused, the more negatively you may evaluate the social
interaction. Alternatively, you may consider the actor’s intentions. For example, the direction
of the actor’s face could provide hints about his or her intentions regarding the recipient
(Baldwin and Baird, 2001; Calder et al., 2002; Frischen et al., 2007).

Our actions affect not only ourselves, but often influence others’ actions or states of mind
through social interactions, which are considered a building block of human society (Knoblich
and Sebanz, 2008). Interestingly, brain connectivity during social interaction reflects individuals’
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social network structure (Schmalzle et al., 2017). The valence
attributed to a social interaction (i.e., the extent to which
the observed action is positive or negative) influences moral
judgments and individual reputations (Hamlin et al, 2007;
Ohtsuki et al., 2015). However, conclusions we reach when
observing these interactions are strongly bound to the context in
which an action occurs (Ullman et al., 2009; Csibra, 2017). Thus,
further exploration is required to identify what information we
rely on when we observe the actions of others, and how that
information is used to assess the valence of social interactions.

In essence, social interactions are characterized as “A does X
to B” or “A does X to B, and B responds with Y” (Hinde, 1976),
which can result in the modification of each person’s behavior
(Gillin and Gillin, 1942). From such an operational view, the
outcome of any action and its effect on others is an important cue
when evaluating the valence of a social interaction. Furthermore,
understanding an observed action relies on one’s knowledge of
the causal role between an action and its outcome (Dennett, 1989;
Marien et al., 2015). Specifically, the effect of an action on the
recipient determines the polarity of valence; a positive valence
is attributed to a helpful outcome, while a negative valence is
attributed to a harmful outcome. Additionally, how strongly the
social interaction influences an agent determines the absolute
value of its valence. For example, Hamlin et al. (2007) performed
a study with 6- and 10-month-olds, and reported that the infants
took into account how someones actions affected someone
else when determining the valence of a social interaction and,
accordingly, this guided the infant’s preferences regarding the
individuals involved in that social interaction. Specifically, if the
state change experienced by the recipient was caused by the actor,
the infants could discriminate between social interactions with
harmful outcomes or helpful outcomes, and showed preferences
for helpful individuals over those who hindered others. Tatone
et al. (2015) found that infants were able to distinguish between
actions in which one person either benefits from the behavior of
another or loses an object due to the other person’s causal role,
even if, on the surface, the two actions were similar.

Additionally, empirical studies have shown that adults
interpret actions with stronger positive/negative effects on
the recipient as more positive than actions with weaker
positive/negative effects (Wu et al., 2018). That is, interactions
that have more helpful/harmful outcomes are judged as more
positive/negative than those that are less helpful/harmful.
Research on moral judgment—a cognitive process that relies
on the valence of a social interaction (Rai and Fiske, 2011;
Gray et al., 2012)—supports this assertion (Lane and Anderson,
1976; Young et al., 2007; Cushman, 2008, 2015; Cushman et al.,
2013; Baez et al., 2017), showing that participants judged actions
resulting in negative outcomes as more morally wrong than
actions resulting in neutral outcomes. Moreover, another study
found that terrorists’ moral judgements were mainly guided
by outcomes rather than by intent (Baez et al., 2017). Hence,
evaluations of social interactions rely heavily on how people’s
actions affect others.

When an individual interacts with someone else, he or she
has underlying intentions driving his or her actions, which can
be either harmful or harmless. Beyond an action’s outcome

on one’s surroundings, one’s underlying intentions are typically
considered when actions are interpreted (Baldwin and Baird,
2001; Malle, 2004; Ames and Fiske, 2013, 2015). Thus, knowledge
of both the intent and the outcome are crucial when judging an
observable action. In other words, when an individual assesses
the valence of a social interaction, both outcome and intent seem
to contribute to individual evaluations of a given interaction.

Nevertheless, determining the role of intent when evaluating
social interactions is not as clear as determining an action’s
outcome. Buon et al. (2013) claimed that people’s evaluations
of social interactions rely on two dissociable components: the
causal roles of the agents and the content of the agents’ intentions.
This idea is consistent with the cognitive mechanism of moral
judgement proposed by Cushman (2008), which posits that an
assigned punishment is mainly dependent on the outcome caused
by the transgressor, and the degree of moral wrongness attributed
to the transgressor is heavily influenced by his or her intent.
Further, Buon et al. (2013) suggested that the causal component
is more intuitive and consumes fewer cognitive resources than
the intentional component. In children, early outcome-based
moral judgments are later (ages 4-8) replaced by intention-based
moral judgments (Cushman et al., 2013). Further, in a fairness
decision task (i.e., the ultimatum game), younger participants
rejected unequal outcomes much more frequently than university
students and weighed outcomes more than intent (Sutter, 2007).
Hence, whether intent plays a role in social evaluations largely
depends on the task and one’s available cognitive resources.

Prior research indicates that we take into account the role of
intent when evaluating social interactions (Sutter, 2007; Hamlin,
2013; Choi and Luo, 2015; Wu et al., 2018). For instance, Choi
and Luo (2015) examined how 13-month-olds make sense of
social interactions through infants’ emergent theory-of-mind
understanding. They found that if B accidentally hit C when A
was present, infants seemed to accept that A could interact or not
interact with B, but if B intentionally hit C, infants expected A to
change his or her behavior and ignore B, suggesting that infants
take intent into account when evaluating social interactions.
Hamlin (2013) revealed that 8-month-olds preferred a puppet
who failed to help over a puppet who failed to hinder, showing
that infants considered the puppet’s intent during subsequent
social evaluations. These findings are in line with the results of
other studies on moral judgment and social interaction (Young
et al., 2007; Levine and Schweitzer, 2014; Nobes et al., 2016).
In one study using adult participants, Levine and Schweitzer
(2014) explored how intent and outcome jointly contributed to
judgments regarding the moral character of an individual who
lied, and found that people often perceive individuals who tell
prosocial lies (i.e., lies told with the intention of benefiting the
addressee) as more moral than those who tell harmful truths
(i.e., truths that negatively affect the addressee). Young et al.
(2007) found that attempted harm was judged more harshly than
accidental harm and used functional magnetic resonance imaging
to provide neural evidence that moral judgment was influenced
by both intent and outcome.

A recent study provided more direct evidence of the role
of intent in evaluation of the valence of a social interaction.
Wu et al. (2018) used visual animations to operationalize an
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individual’s actions as intentionally or accidentally influencing
another and to manipulate the effect of the outcome on the
affected agent to be either small (i.e., the actor’s help/harm did
not change whether the recipient could reach an apple) or great
(i.e., due to the actor’s help/harm, the recipient obtained or lost
an apple), in both helpful and harmful contexts. They found that
only when the actor intentionally affected the recipient did the
outcome influence the evaluation of the social interaction. If the
actor intentionally affected the recipient, the social interaction
was perceived as more positive/negative when the help/harm
had a significant effect compared to when the help/harm was
minor; however, the strength of the help/harm did not affect
an observer’s assessment of the social interaction’s valence when
the effect was unintentional. Such findings indicate that the
intent behind an actor’s influence affects our evaluations of the
valence of a social interaction. Nevertheless, the social interaction
in this study was a specific kind, in which the actor modified
the state of a recipient’s external target (i.e., object-mediated
social interaction), and the recipient’s action reward changed
accordingly. In short, the recipient’s response to the actor resulted
from the changed state of the directed object. However, two
agents are often connected without external targets, but the
tangible influence between them is manifested when one forms
a contingent responsivity (i.e., synchronized responses) to the
other (Gergely, 2010), such as when one agent knocks another
over. This is also referred to as turn-taking (Bigelow and Rochat,
2006; Di Paolo et al., 2008; Marsh et al., 2009; Levinson, 2016). In
such contingent interactions, it is unclear whether intent is taken
into account when evaluating the valence of a social interaction.

In object-mediated social interactions, whether the incurred
outcome on the recipient by the actor is positive or negative
depends on how the recipient constructs the value of outcome
in the mind (Ullman et al., 2009; Jara-Ettinger et al., 2016).
For example, the increased costs on the recipient to obtain the
object would mean the hindering, while the increased costs on
the recipient to avoid the object may mean the helping. In this
case, the perceived valence of this type of social interaction may
appeal to the underlying intent, to obtain the value information
of the changed object in terms of the recipient. In contrast
to object-mediated social interactions, without appealing to the
intent so much, contingent interactions are based on the action
pattern of contingent responsivity and the observable effect (e.g.,
harm) of an actor on the recipient (Yin et al., 2018; Tauzin
and Gergely, 2019). The nature of these interactions seems to
imply that the key feature used to determine evaluations of them
is whether contingent responsivity manifests in the outcome,
with intent playing little to no role (Knoblich and Sebanz,
2008). Hence, we speculated that an individual’s intentions
would not modulate evaluations of social interactions or the
effect of the outcome on such evaluations in a contingent
response context. However, there is little evidence available
in related literature to support this, so we remained open to
other explanations.

Computer animation has begun to be used as an experimental
tool in the study of social cognition. Inspired by this, we
created a computer-animated contingent interaction in which
one agent (actor) hits another agent (recipient), either via direct

contact (i.e., direct launching; Experiment 1) or via an inanimate
block (i.e., extended launching; Experiment 2), to simulate the
action of bumping into another person. In this setting, the
intent of the actor toward the recipient was manipulated by
means of the direction of the agent’s face (Baldwin and Baird,
2001; Calder et al., 2002; Frischen et al., 2007). Specifically,
if the actor faced the recipient, the underlying intent to hit
the recipient was seen as intentional harm; otherwise, it was
seen as unintentional, as he or she could not see the other
agent (Casallas et al., 2014). The study of intent and outcome
in contingent social interactions can also be implemented by
recording actions of real humans, as described in the first
paragraph. However, if real humans are asked to emulate
this event, when the person acted as the recipient knows the
intentions of the person acted as the actor, it is difficult for the
recipient to maintain the same action outcome caused by the
actor, such as body gestures and facial expressions, in different
intentions, as his or her actions could be slightly different due
to automatic disturbances elicited by those intentions (Baldwin
and Baird, 2001; Hudson et al., 2016; Quesque et al., 2016). In
this case, the outcome of the recipient would be hard to pair
with different intentions. As to simulating human actions with
computer-animated agents, this method can strictly control for
confounding factors, and has largely been documented to induce
the perception of animacy, agency, intent, social interaction,
etc., even at the very beginning of our development (Castelli
et al., 2000; Csibra et al., 2003; Hamlin et al., 2007; Joyal et al.,
2018). Though the perceived social information for computer-
animated agents is reduced (Gobbini et al., 2011), if compared
to actions recorded from real humans, it never disappears,
and social evaluations for the computer-animated stimuli (e.g.,
moral judgement) show almost the same patterns as the human-
generated stimuli (Chaminade et al., 2007; Mar et al., 2007;
Hamlin, 2013).

Thus, the present study used computer-animated agents as
stimuli. Further, we manipulated the intent of the actor as being
either harmless (i.e., accidental hit) or harmful (i.e., intentional
hit) toward the recipient by changing the direction of the actor’s
face. We also manipulated the outcome of the action on the
recipient by determining to what extent the hit changed the
recipient’s state. To represent a small effect, the recipient moved
slightly, and to represent a larger effect, the recipient fell down.

EXPERIMENT 1: DIRECT LAUNCHING

This experiment was to investigate how an actor’s intent and the
outcome of his or her action’s effects on the recipient influence
evaluations of a contingent interaction’s valence in direct
launching events. In our simulation, we changed the perceived
intentions of the actor toward the recipient by changing whether
he faced the recipient or stood with his back to the recipient.

Methods

Participants

A total of 44 paid adult volunteers (21 females; mean age = 22
years, ranging from 18 to 26) participated in this experiment.
The sample size was determined via a power analysis based on
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a predicted effect using G*power 3 (Faul et al.,, 2009). Based
on the results of our previous studies (Wu et al.,, 2018) with
a medium effect size, we used a more conservative estimate,
between a small and medium effect size (medium size: f = 0.25,
and small size: f = 0.10, according to Cohen, 1988). With the
alpha set at 0.05 and the power set at 0.80, the suggested sample
size was 44 individuals. To maintain consistency in the number
of participants between the two experiments, we used 44 valid
participants in both. All participants had normal or corrected-to-
normal vision and no reported history of neurological disorders.
The study was reviewed and approved by the Research Ethics
Board of the Department of Psychology at Ningbo University and
was performed in accordance with the relevant guidelines and
regulations. Participants provided written informed consent after
learning the purpose and procedures of the experiment.

Apparatus and Stimuli

All stimuli were presented on a black background on a 19-
inch CRT monitor (resolution = 800 x 600 pixels; refresh
rate = 100 Hz) at a 60-cm viewing distance. The visual stimuli
were created using Blender, a free, open-source 3D creation
suite (https://www.blender.org/) and consisted of 3-s computer-
animated events displayed within the full area of the screen (22.2°
x 16.6°%; see the Supplementary Videos for details). The events
were presented in full at a 24.2° viewing distance using a 3D
perspective view of 57°.

Each event involved two computer-animated agents of
different colors and shapes, namely, a purple hexagon and a
yellow square. Both included facial features (i.e., two eyes, a nose,
and a mouth). In the simulation, the purple hexagon represented
the actor. This figure was initially positioned in the left center
of the screen, and a green ball was placed to its left. The green
ball and the purple hexagon both moved, a situation particularly
apparent when the purple hexagon faced the ball. In this case, it
appeared that the purple hexagon avoided the green ball when the
ball approached the hexagon. The purple hexagon moved toward
the stationary yellow square (i.e., recipient) until they were
adjacent; then, the purple hexagon stopped moving. Meanwhile,
the yellow square started to move, and the two figures collided.

In this experiment, there were two possible outcomes when
the two agents collided: (1) the yellow square moved slightly
to the right due to the collision (i.e., small effect condition),
similar to when a person jostles another and the latter stumbles
slightly; or (2) the yellow square moved significantly to the right
and appeared to fall down due to the collision (i.e., great effect
condition), similar to when one person knocks another over.
When the purple hexagon approached the yellow square, the
actor’s state was operationalized in one of the following two ways:
(1) he faced the green ball to avoid its approach and appeared
unable to see the yellow square, which was treated as a harmless
intention; or (2) he faced the yellow square to approach it and
was able to see the yellow square clearly, which was treated as
a harmful intention. Taken together, this experiment involved
a total of four conditions arranged in a 2 x 2 within-subject
design, namely, intent (harmless intention vs. harmful intention)
by outcome (small effect vs. great effect).

Procedure and Design

The four events were presented in random sequential order. Each
event was replayed until participants pressed the spacebar to
proceed to the next event. To overcome the possible memory
load for the events (i.e., have to memorize the event contents
during rating), participants were asked to answer the following
three questions on a piece of paper as they watched the events (in
this case, they could watch the videos anytime while answering, if
necessary): “Do you think that the purple hexagon intentionally
affected the yellow square?” (rated from 1 = completely disagree
to 7 = completely agree); “Do you think that the changes to the
yellow square were caused by the purple hexagon?” (rated from 1
= completely disagree to 7 = completely agree); and “What is the
nature of the social interaction between the purple hexagon and
the yellow square?” (rated from —5 = strongly negative/strongly
hostile, to 5 = strongly positive/strongly friendly; 0 = a neutral
social interaction). The first question was used as a manipulation
check for participants’ perception of the purple hexagon’s intent
(note that the word “influence” instead of “hit” was used in this
question to maintain consistency between the two experiments).
The second question sought to examine whether participants
thought the effect on the yellow square was caused by the
purple hexagon, while ruling out differences in evaluations of the
valence of the social interaction across conditions due to different
causality judgments. The third question aimed to determine
participants’ evaluations of the valence of the social interaction
between the two agents.

To analyze the data, we used a traditional null hypothesis
significance testing (NHST) procedure in the form of a repeated
two-way analysis of variance (ANOVA) with intent and outcome
as the two independent variables. However, in consideration
of the drawbacks of NHST, such as p-hacking, we ran a
Bayesian analysis (Cumming, 2014), which computes the ratio
of the likelihood probability of two competing hypotheses. We
computed the Bayes Factor (BF, H1/HO as computed here) using
JASP software (JASP Team, 2018). In Bayesian analysis, BF
< 0.33 suggests substantial evidence against between-condition
differences, while BF > 3.00 suggests substantial evidence
supporting between-condition differences. Values between 0.33
and 3.00 are considered inconclusive (Dienes, 2014). For the raw
data, please see the Supplementary Table 1.

Results and Discussion

Intent

The overall results for participants’ perceptions of the intent
behind the purple hexagon’s behavior are shown in Figure 1A. A
two-way ANOVA with intent and outcome as factors revealed a
significant main effect of intent [F(; 43y = 22.69, p < 0.001, 7712,
=0.35, BF = 5.80 x 107]; neither the main effect of outcome
[F(1,43) = 0.56, p = 0.457, 13 = 0.01, BF = 0.18] nor the outcome
x intent interaction [F(; 43 = 1.87, p = 0.179, 1, = 0.04, BF
= 0.35] was significant. These results indicated that participants
perceived the hexagon’s actions as intentionally causing an effect
on the square in the harmful intention condition (M = 5.50; SE
= 0.22), when compared to the harmless intention condition (M
= 3.51; SE = 0.28). Furthermore, this effect was not modulated
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by the outcome. Therefore, participants could detect harmful
intentions when the hexagon faced the square and harmless
intentions when the hexagon did not face the square.

Causality

Figure 2A shows the overall results of causality judgments. In
all conditions, the scores of causality judgments were more than
the median score on the provided seven-point scale [i.e., 4; t5(43)
> 6.20, ps < 0.001, ds > 0.93, BFs > 8.20 x 10°], suggesting
that participants treated the effect on the yellow square as being
caused by the purple hexagon. However, the ANOVA showed
that none of the observed effects were significant [intent: F(; 43)
= 0.09, p = 0.760, 7712; < 0.01, BF = 0.17; outcome: F(1 43) =
1.53, p = 0.222, 7712, = 0.03, BF = 0.27; interaction effect: F(; 43)
= 0.37, p = 0.546, '71% = 0.01, BF = 0.26]. Hence, the observed
differences in the judgment of intent and the evaluation of the
valence of the social interaction cannot be attributed to the
causality judgment.

Valence of the Social Interaction

Figure 3A shows the overall results of participants’ evaluations of
the valence of the social interaction. The ANOVA revealed that
only the main effect of outcome was significant [F(; 43y = 6.77, p
=0.013, nf, = 0.14, BF = 12.86], suggesting that when the actor
caused a significant effect on the recipient (M = —0.27; SE =
0.32), participants evaluated the social interaction between them
as being more negative than when the actor caused a small effect
on the recipient (M = —1.53; SE = 0.39). Meanwhile, neither the
main effect of intent [F(;, 43) = 0.52, p = 0.475, 1j; = 0.01, BF =
0.22] nor the interaction effect were significant [F(; 43) < 0.01, p
= 0.956, nf, < 0.01, BF = 0.22].

Replication

In the above experiment, the actor was always the purple hexagon
and the recipient was always the yellow square. This may have
limited our findings by inducing preferences for one agent over
the other. To determine if we could replicate the results from
Experiment 1, we reversed the roles of the two agents and
followed almost the same procedure as before, except that before
watching the simulations, three new questions were asked as
two static agents were presented on the screen: “How capable
of planning actions do you think the purple hexagon is?” (rated
from 1 = not at all to 7 = very much); “How capable of
planning actions do you think the yellow square is?” (rated
from 1 = not at all to 7 = very much); “Which one do you
prefer between the purple hexagon and yellow square presented
on the screen?” (1 = purple hexagon, 2 = yellow square, 3 =
no preference). The first two questions were added to provide
information about the agents’ perceived agency, and the last one
was added to investigate participants’ preferences for the two
agents. We recorded how long participants spent completing
the questions regarding intent, causality, and valence of social
interactions while watching the simulations (i.e., “rating time”).
The rating time was recorded from the onset of replaying the
simulations to the completion of the questions. As the rating time
reflects the overall processing duration for understanding events
and answering three different questions, we treated it cautiously

when discussing how the rating time is related to evaluate social
interactions. A different sample set of 44 paid adult volunteers
(24 females; mean age = 22 years, ranging from 19 to 27 years)
participated in this experiment.

Agency and Preference

Participants evaluated both agents’ agency as a mean value of
more than 3 [around the median score on the provided seven-
point scale; purple hexagon: M = 3.77; SE = 0.22, t(43) = 3.79,
p < 0.001, d = 0.54, BF = 34.43; yellow square: M = 3.57;
SE = 0.23, t43 = 2.51, p = 0.016, d = 0.38, BF = 2.66].
Furthermore, there was no significant difference in agency ratings
between the two agents [t43y = 0.99, p = 0.329, d = 0.15,
BF = 0.26]. Regarding preference, 14 out of 44 participants
preferred the purple hexagon, 18 out of 44 participants preferred
the yellow square, and 12 out of them selected the option of no
preference between the two agents. A chi-square test revealed that
participants did not have a differential preference for either of the
two agents [Xﬁz) =1.27, p =0.529].

Intent

The overall results for participants’ perceptions of the intent
behind the purple hexagon’s behavior are shown in Table 1. A
two-way ANOVA with intent and outcome as factors revealed
that our manipulation for intent was valid. Specifically, there was
a significant main effect of intent [F(; 43y = 62.23 p < 0.001, 7712,
=0.59, BF = 3.72 x 10'°]. Neither the main effect of outcome
[Fq,43) = 1.52, p = 0.225, r)IZ, = 0.03, BF = 0.20] nor the outcome
x intent interaction [F(; 43y = 0.01, p = 0.910, r)lz, < 0.01, BF =
0.21] was significant. These results indicated that participants did
perceive the effects of the agent’s actions to be more intentional
in the harmful intention condition (M = 5.21; SE = 0.24) than in
the harmless intention condition (M = 2.77; SE = 0.24).

Causality

Table 1 shows the overall results of causality judgments. In all
conditions, the scores of causality judgments were more than
the median score on the provided seven-point scale [i.e., 4; ts(43)
> 4.68, ps < 0.001, ds > 0.70, BFs > 760.54], suggesting that
participants treated the effect on the purple hexagon as being
caused by the yellow square. However, the ANOVA showed that
none of the observed effects were significant [intent: F(j 43y =
0.49, p = 0.486, 17}2, = 0.01, BF = 0.20; outcome: F(1 43y = 0.97,
p=0.357, 7112; = 0.02, BF = 0.30; interaction effect: F(; 43y = 0.02,
p=0.884, 77; < 0.01, BF = 0.21]. Hence, the observed differences
in the judgment of intent and the evaluation of the valence of the
social interaction cannot be attributed to the causality judgment.

Valence of the Social Interaction

Table 1 shows the overall results of participants’ evaluations of
the valence of the social interaction. The ANOVA revealed that
only the main effect of outcome was significant [F(; 43y = 21.02,
p < 0.001, '712) = 0.33, BF = 48320.52], suggesting that when the
actor caused a significant effect on the recipient (M = —1.98;
SE = 0.32), participants evaluated the social interaction between
them as being more negative than when the actor caused a small
effect on the recipient (M = —0.30; SE = 0.26). Neither the main
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A Experiment 1: Direct launching B Experiment 2: Extended launching
Intent judgment Intent judgment

7 7

6 6

5 5

4 4

3 3

2 2

1 1
Small effect Great effect Small effect Great effect
wHarmless intention  ® Harmful intention wHarmless intention  m Harmful intention

FIGURE 1 | Judgment of the actor’s intent (i.e., purple hexagon) affecting the recipient (i.e., yellow square) under different acting conditions in Experiment 1 (A) and
Experiment 2 (B). A score of 1 means “completely disagree” and 7 means “completely agree.” Error bars indicate the standard errors (+SE).

A Experiment 1: Direct launching B Experiment 2: Extended lauching
Causality judgment Causality judgment

Small effect Great effect Small effect Great effect

wHarmless intention  m Harmful intention = Harmless intention = Harmful intention

FIGURE 2 | Causality judgment of the actor (i.e., purple hexagon) causing a change in the recipient’s state (i.e., yellow square) under different acting conditions in
Experiment 1 (A) and Experiment 2 (B). A score of 1 means “completely disagree” and 7 means “completely agree.” Error bars indicate the standard errors (+SE).

A Experiment 1: Direct launching B Experiment 2: Extended launching
Valence of social interaction Valence of social interaction

5 5

4t 4

3t 3

2 2

1 Small effect Great effect 1 Small effect Great effect

o E— ]

2 2

-3 -3

-4 4

5 = Harmless intention m Harmful intention " = Harmless intention = Harmful intention

FIGURE 3 | Evaluations of the valence of a social interaction between the actor (i.e., purple hexagon) and the recipient (i.e., yellow square) under different acting
conditions in Experiment 1 (A) and Experiment 2 (B). A score of —5 means a “strongly negative interaction,” 5 means “strongly positive interaction,” and O means
“neural social interaction.” Error bars indicate the standard errors (+SE).

effect of intent [F(;,43) = 0.07, p = 0.791, 1 < 0.01, BF = 0.26] ~ Rating Time
nor the interaction effect was significant [F(; 43y = 0.67, p =  Table1 and Figure4A show the rating times for different
0.418, nﬁ =0.02, BF =0.17]. conditions. The ANOVA revealed that neither the main effect
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of intent [F(; 43) = 1.81, p = 0.185, nf, = 0.04, BF = 0.53] nor
the main effect of outcome [F(; 43y = 1.68, p = 0.202, n}% =
0.04, BF = 0.27] was significant; however, the interaction effect
between the two factors [F(; 43y = 7.51, p = 0.009, 1112, = 0.15,
BF = 3.38] was significant. Post-hoc analysis of the simple effects
revealed that when the actor caused a small effect on the recipient,
participants judging the harmless intention condition needed
more time to complete the three questions than for the harmful
intention condition [t(43) = 2.79, p = 0.008, d = 0.42, BF = 4.90];
however, this difference was not present when the actor caused
a great effect on the recipient [t(43) = 0.51, p = 0.614, d = 0.08,
BF = 0.18].

Thus, participants did perceive the two figures as having
agency, instead of as simply inanimate objects, and showed no
differential preference for either of them. Importantly, the results
of Experiment 1 were replicated.

EXPERIMENT 2: EXTENDED LAUNCHING

In Experiment 2, we tested the generalizability of the results
of Experiment 1 and the robustness of the null effect of an
actor’s intent on social interaction evaluations. In general, in a
contingent interaction, not only does an agent directly cause
another’s response, but there is often a causal chain. In this
example, the second agent’s contingent responsivity occurs when

TABLE 1 | Descriptive results of different rating dimensions in replicating
Experiment 1 (M + SE).

Harmless intention Harmful intention

Small effect Great effect Small effect Great effect

the first agent hits a mediator and this mediator works on the
second agent, who responds in a specific manner (i.e., extended
launching). For example, person A hits a table, the table moves
and bumps into person B, who then falls down. Thus, in
Experiment 2, we aimed to expand on the findings of Experiment
1, examining what would happen if the actor’s effect on the
recipient was extended by an inanimate object (e.g., a block).

Methods

A different sample set of 44 paid adult volunteers (18 females;
mean age = 23 years, ranging from 20 to 25 years) participated in
the second experiment, in which a tan block was placed between
the purple hexagon and yellow square. Except for this, both the
stimuli and procedures were the same as in Experiment 1. In this
case, the effect caused by the purple hexagon on the yellow square
was extended by the block.

Results and Discussion

Intent

The overall results regarding participants’ evaluations of the
purple hexagon’s intent are shown in Figure 1B. The ANOVA
showed that only intent yielded a significant main effect [F(; 43)
= 81.05, p < 0.001, 7, = 0.51, BF = 2.07 x 10'*]. The results
were consistent with our expectation that the harmful intention
condition (M = 5.32; SE = 0.25) would result in higher ratings of
intent relative to the harmless intention condition (M = 3.59; SE
= 0.31). Neither the main effect of outcome [F(; 43y = 0.73, p =
0.399, 7712, = 0.02, BF = 0.18] nor the interaction effect [F(; 43) =

0.19, p = 0.666, n; < 0.01, BF = 0.24] was significant.

Causality

Figure 2B shows the overall results of causality judgments.
Similar to the results of Experiment 1, participants scored
causality higher than the median of the provided seven-point

Intent 266(0.27) 2.89(0.27) 5.11(0.24)  5.30(0.29) scale [i.e., 4; ts(43) > 5.97, ps < 0.001, ds > 0.90, BFs > 3.94 x
Causality 5.36(0.29) 557 (0.24) 548(0.23)  5.72(0.20) 10*], suggesting that they agreed the effect on the yellow square
Valence of the —043(027) —193(034) —0.16(0.38) -2.02(0.42)  was caused by the purple hexagon. The ANOVA revealed that
social interaction none of the observed effects were significant [intent: F(; 43y =
Rating time (s) 37.79(2.55) 30.81(2.48) 29.63(2.50) 32.40 (2.38) 1.51, p = 0.226, nﬁ < 0.03, BF = 0.42; outcome: F(; 43y = 0.13,

A Replicating Experiment 1 B Replicating Experiment 2

Rating time (s) Rating time (s)

45 a0

40 7]7 35

35 30 717

30 *I 25 41

25

20

20

15 15 r

10 10

5 5

0 0

Small effect Great effect Small effect Great effect

= Harmless intention  ® Harmful intention

FIGURE 4 | Rating times about completing the questions regarding intent, causality, and valence of social interactions under different acting conditions, in replicating
Experiment 1 (A) and Experiment 2 (B). Error bars indicate the standard errors (+SE).

= Harmless intention  ®Harmful intention
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p=0.724, nI% < 0.01, BF = 0.17; interaction effect: F(; 43) = 0.75,
p=0.393, r]; = 0.02, BF = 0.33]. In this case, the demonstrated
differences in the judgment of intent and the evaluation of the
valence of the social interaction cannot be explained by the
causality judgment.

Valence of the Social Interaction

The overall results for participants’ evaluations of the valance
of the social interaction between the two agents are shown in
Figure 3B. We conducted an ANOVA with intent and outcome
as factors for the evaluated valence of the social interaction. This
showed that the main effect of outcome was significant [F(; 43)
= 10.20, p = 0.003, 7712) = 0.19, BF = 58.81], suggesting that a
significant effect on the recipient (M = —0.85; SE = 0.33) led to
more negative evaluations of the social interaction than a small
effect on the recipient (M = 0.21; SE = 0.30). Neither the main
effect of intent [F(; 43y = 0.88, p = 0.354, nﬁ = 0.02, BF = 0.25]
nor the interaction effect [F(;, 43y = 0.81, p = 0.374, n’% =0.02, BF
= 0.259] was significant.

Replication

Similar to Experiment 1, we conducted an experiment in which
the roles of the two agents were reversed. A new sample set of 44
paid adult volunteers (26 females; mean age = 21 years, ranging
from 18 to 25) participated in this experiment.

Agency and Preference

Participants evaluated both agents’ agency as more than a mean
value of 3 [around the median score on the provided seven-
point scale; purple hexagon: M = 3.77; SE = 0.18, t43) =
435, p < 0.001, d = 0.66, BF = 282.96; yellow square: M
= 3.64; SE = 0.17, t43 = 3.83, p < 0.001, d = 0.58, BF
= 2.66]. Additionally, there was no significant difference in
agency ratings between the two agents [t43 = 099, p =
0.329, d = 0.15, BF = 66.10]. Regarding preference, 14 out
of 44 participants preferred the purple hexagon, 18 out of 44
participants preferred the yellow square, and 12 out of them
selected the option of no preference between the two agents.
A chi-square test revealed that participants did not have a
differential preference for either of the two agents [Xﬁz) = 0.86,
p=0.649].

Intent

The overall results for participants’ perceptions of the intent
behind the purple hexagon’s behavior are shown in Table 2. A
two-way ANOVA with intent and outcome as factors confirmed
that our manipulation of intent was valid. Specifically, a
significant main effect of intent was found [F(; 43y = 60.87,
p < 0.001, n; =0.59, BF = 1.28 x 10°']. Neither the main
effect of outcome [F(j 43 = 0.82, p = 0.524, nf, = 0.02,
BF = 0.17] nor the outcome X intent interaction [F(j 43)
= 041, p = 0.524, r); = 0.01, BF = 0.18] was significant.
These results indicated that participants indeed perceived the
actor’s effect on the recipient as more intentional in the
harmful intention condition (M = 5.42; SE = 0.22) when
compared to the harmless intention condition (M = 2.88;
SE = 0.27).

Causality

Table 2 shows the overall results of causality judgments. In all
conditions, the scores of causality judgments were more than the
median score on of the provided seven-point scale [i.e., 4; ts(43)
> 7.52, ps < 0.001, ds > 1.13, BFs > 5.18 x 10°], suggesting
that participants treated the effect on the yellow square as being
caused by the purple hexagon. However, the ANOVA showed that
none of the observed effects were significant [intent: F(; 43y =
0.03, p = 0.859, n; < 0.01, BF = 0.17; outcome: F(; 43) = 0.02,
p=0.903, 7712, < 0.01, BF = 0.16; interaction effect: F(; 43) = 2.05,
p=0.160, r); = 0.05, BF = 0.33]. Hence, the observed differences
in the judgment of intent and the evaluation of the valence of the
social interaction cannot be attributed to the causality judgment.

Valence of the Social Interaction

Table 2 shows the overall results of participants’ evaluations of
the valence of the social interaction. The ANOVA revealed that
only the main effect of outcome was significant [F(; 43y = 33.42,
p < 0.001, 77; = 0.44, BF = 48320.52], suggesting that when the
actor caused a significant effect to the recipient (M = —1.15; SE =
0.31), participants evaluated the social interaction between them
as being more negative than when the actor caused a small effect
to the recipient (M = —0.05; SE = 0.32). Meanwhile, neither the
main effect of intent [F(; 43) = 0.02, p = 0.883, '71% < 0.01, BF =
0.26] nor the interaction effect was significant [F(; 43y = 1.13, p
=0.294, 7, = 0.03, BF = 0.17].

Rating Time

Table 2 and Figure4B show the rating times for different
conditions. The ANOVA revealed that neither the main effect of
intent [F(;, 43 = 0.17, p = 0.685, 0, < 0.01, BF = 0.18] nor the
main effect of outcome [F(;,43) = 0.32, p = 0.575, n, < 0.01, BF
= 0.19] was significant; however, the interaction effect between
the two factors [F(; 43y = 28.91, p < 0.001, nf, = 0.40, BF =
121.27] was significant. Post-hoc analysis of the simple effects
revealed that when the actor caused a small effect to the recipient,
participants needed more time to complete the three questions in
the harmless intention condition than in the harmful intention
condition [t(43) = 3.27, p = 0.002, d = 0.49, BF = 15.13], but
this pattern was reversed when the actor caused a great effect
on the recipient [t(43) = 2.15, p = 0.037, d = 0.32, BF = 1.30].
When the actor caused a great effect on the recipient, although
there was a significant difference between the harmless intention
and harmful intention conditions, the evidence ratio (i.e., BF =

TABLE 2 | Descriptive results of different rating dimensions in replicating
Experiment 2 (M + SE).

Harmless intention Harmful intention

Small effect Great effect Small effect Great effect

Intent 2.80(0.27) 2.95(0.28) 5.41(0.22) 5.43(0.24)
Causality 5.75(0.21) 5.89(0.19) 5.89(0.18) 5.70(0.22)
Valence of social interaction—0.11 (0.32) —1.02 (0.31) 0.02 (0.44) —1.27(0.42)

Rating time (s) 32.41(3.32) 25.25(1.66) 25.11 (1.80) 34.81 (2.83)

Frontiers in Psychology | www.frontiersin.org

November 2019 | Volume 10 | Article 2557


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Yin et al.

Evaluations of Social Interaction

1.30) supporting this difference was inconclusive. Hence, these
results regarding the rating times were almost consistent with
Experiment 1.

Thus, the results of Experiment 2 were replicated.

GENERAL DISCUSSION

Evaluations of the valence of social interactions play an essential
role in our daily lives. These evaluations rely heavily on the
outcome of one person’s actions toward another, and research has
suggested that our perception of the intent behind these actions
may affect our assessment of the overall situation (Hamlin, 2013;
Wu et al.,, 2018). In contrast to previous studies that focused
on an interaction in which two agents were connected by an
external target (i.e., object-mediated social interaction; Wu et al.,
2018), the current study investigated how the outcome of and
intent behind an action influenced evaluations of contingent
social interactions, wherein one agent responded to another
without referring to a specific target. Results showed that only
the outcome of an actor’s behavior toward a recipient determined
how a social interaction was evaluated. Specifically, in both
contingent interaction contexts—direct launching and extended
launching—when an action caused a significant effect on the
recipient, the agents were evaluated as having a stronger social
interaction than when the effect was small. This effect was
independent from the intent behind the action.

Although it is risky to interpret the null effect, in both
experiments, we found a consistent null effect of intent on
evaluations of social interactions, even when the roles of
the agents were switched. Beyond the values obtained from
conducting the traditional NHST procedure, the computed
BFs were <0.33 for all effects related to the intent factor,
suggesting substantial evidence against a difference in the valence
of social interaction involving intentionally hitting compared
to accidentally hitting. Such a null effect cannot be explained
by participants’ inability to extract information regarding
intent from computer animations, as in both experiments,
participants perceived actions as more intended to affect the
recipient in the harmful intention condition when compared
to the harmless intention condition. Moreover, the null effect
cannot be attributed to ignoring the intent of the computer-
animated agents, since, in both experiments, when the actor
unintentionally hit the recipient, participants needed more time
to complete the three rating questions in the condition with
a small effect on the recipient than in the condition with a
large effect on the recipient, but this did not occur when the
actor intentionally hit the recipient, showing that participants
considered the agents to be capable of intent. In Experiment 2,
we found the opposite effect; when the actor intentionally hit
the recipient, participants needed more time to complete the
three rating questions in the condition with a great effect on the
recipient than in the condition with a small effect on the recipient.
This evidence is inconclusive, but these findings may suggest
that in addition to outcome, intent is also taken into account
when evaluating social interactions. Furthermore, in a previous
study conducted by Wu et al. (2018) using computer-animated

agents to simulate object-mediated social interactions, intent was
absolutely noted and had a privileged role in the evaluation of the
valence of a social interaction. Hence, we suggest that the intent
underlying an action’s effect on a recipient plays no crucial role
in evaluations of the valence of a social interaction, at least within
the current context of computer-animated actions.

Our findings are in line with previous suggestions that
the outcome of an individual’s action toward another person
determines observers evaluations of the social interaction
(Hamlin et al., 2007; Tatone et al., 2015; Tatone, 2017; Wu et al.,
2018). Notably, the current study extended this conclusion to
a new situation wherein a contingent interaction established
a social link between individuals without direction toward an
external target. However, in contrast to previous research (Wu
et al., 2018), we found that an agent’s intent to affect a recipient
did not influence observers evaluations of the social interaction.
A critical difference between these studies is the interaction’s
form; we used contingent responsivity to link the two agents,
whereas Wu et al. (2018) used an external target for this
link. As suggested, evaluations of social interactions rely on
two dissociable components, one of which is sensitivity to the
causal role of agents and the other to the content of agents’
intentions. The differing results may therefore imply that two
distinct mechanisms are at work in evaluating these different
forms of social interaction. Specifically, evaluations of contingent
interactions mainly rely on causal structure, and evaluations of
object-mediated social interactions may take intent into account.

Contingent interactions are believed to originate from early
turn-taking experiences in mother/infant interactions and are
demonstrated particularly profoundly in conversational structure
(Bigelow and Rochat, 2006; Csibra, 2010). Most importantly,
contingent responsivity is always dependent on the detection of
causal relationships (O’Callaghan et al., 2018). Infants are likely
unable to understand a parent’s intent in conversations; thus, the
caused effect (i.e., action outcome) in contingent responsivity
is the key determinant for computing the valence of a social
interaction, with intent having little to no importance. This
early action template regarding a cause-based heuristic process
might form the basis for inferences made regarding contingent
interactions later in life as well.

When understanding object-mediated social interactions (i.e.,
two persons are connected with a specific external target),
observers may rely on the balance of the expected benefits and
incurred costs when interpreting the interaction, expecting that
individuals’ intentions or actions would be made to maximize
their utilities (i.e., naive utility calculus; Jara-Ettinger et al,
2016). Specifically, the costs of affecting others might have
been repaid by the social interaction goal, as the second-
order expected reward resulted in the intended outcomes (i.e.,
helping or hindering). Hence, when an intended outcome is
observed (i.e., helpful intentions or harmful intentions), the
perceived valence of the social interaction tends to be enhanced,
thereby showing that intent influences the evaluation of social
interactions. In such evaluations, the amount of benefits and
costs is dependent on the recipient’s mental state about how the
incurred outcome on the others is expected and rewarded; hence,
intent must be considered when evaluating the valence of a social

Frontiers in Psychology | www.frontiersin.org

November 2019 | Volume 10 | Article 2557


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Yin et al.

Evaluations of Social Interaction

interaction. However, this interpretation should be confirmed in
subsequent research.

Buon et al. (2013) posited that, during social evaluations,
the causal component is more automatic than the intentional
component, and cognitive resources are consumed when
integrating the two. Hence, if cognitive resources are limited,
social evaluations are mainly based on the casual roles of
the agents. This seems inconsistent with our study, in which
participants had enough time and resource to complete tasks,
while in the study conducted by Buon et al. (2013), participants
compared two events with different causal roles or intentions
at the same time, and this direct comparison may have led
participants to focus on information regarding intent when
cognitive resources were available. In our study, participants were
required to report their evaluations without direct comparisons,
and evaluating contingent interaction may only utilize the
subsystem of detecting causal roles; however, in the study of
Wu et al. (2018), the evaluation of the recipient’s benefits and
costs may have activated the intent subsystem. Preliminary
results from a study in which deliberate thinking is manipulated
before the evaluation of the valence of social interaction
show that outcome and intention interact in affecting valence
ratings!. This suggests that interpreting the role of intent
when evaluating contingent social interactions is not automatic
but depends on the magnitude of the outcome, consistent
with the idea of two systems affecting the evaluation of
social interactions.

One limitation of the present study is that actions were
simulated using computer-generated animations. Although this
method does provide solid theoretical evidence, actual social
perception (e.g., inferences about goal pursuits) is more complex;
therefore, drawing relatively broad conclusions about real-
world social interactions is not possible. Further research
should employ ecologically valid stimuli (e.g., videos depicting
real people), which would allow for broader generalizations.
Furthermore, during social evaluations, individuals may have
already learned social information about the involved agents,
such as reputation, personality, etc., through direct interaction or
stored stereotypes, and previous research has suggested that this

!'Specifically, the main effect of intent was not significant [F(; 49) = 0.18, p = 0.675,
nI% < 0.01]; the main effect of outcome [F;, 49) = 16.84, p < 0.001, né = 0.26] was
significant and the interaction effect [F(; 49) = 8.99, p = 0.004, 77; = 0.16] also
reached the level of significance. The analysis of simple effects showed that when
the actor caused a small effect on the recipient, the social interaction with harmful
intentions (i.e., intentional) tended to be evaluated more negatively than the social
interaction with harmless intentions [i.e., unintentional; ¢(49) = 1.92, p = 0.060, d
= 0.27], but this difference was not present when the actor caused a great effect on
the recipient [¢(43) = 1.24, p = 0.220, d = 0.18].
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