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Excluded but not alone. Does social exclusion prevent the occurrence of a Joint Simon Effect (JSE)?

INTRODUCTION

Imagine that you and a friend have to move a couch up a tight staircase. In order to climb the stairs, and achieve the goal, you both have to constantly coordinate your actions with each other. This example is a perfect illustration of the concept of joint action. Joint actions might seem to be a simple, everyday activity but, in fact, they reflect a complex socio-cognitive dynamic between two actors. The two individuals have different, or complementary tasks (e.g., one person is pulling the couch up the stairs, while the other is pushing it up), and success relies on their combined abilities. Achieving the goal goes beyond a simple addition of strengths, because each individual must constantly adapt their behaviors to the other. In other words, the success of joint actions depends, on the one hand, on individual performance but, on the other hand, on individuals' ability to predict, plan, and coordinate their actions.

Since [START_REF] Sebanz | Representing others' actions: just like one's own?[END_REF] made the seminal claim that "one's own actions and other's actions are represented in a functionally equivalent way" (p. [START_REF] Mathôt | OpenSesame: An open-source, graphical experiment builder for the social sciences[END_REF], it is been widely acknowledged that our own actions are influenced by others' actions. The Sebanz experiment led to consider that performing a joint task activates one's own action system, into which the other person's actions are integrated (Sebanz, Rebbechi, Knoblich, Prinz & Fritth, 2007). This integration is called shared representations of actions or corepresentation, and is considered to be crucial for social cognition [START_REF] Costantini | Action co-representation and social exclusion[END_REF]).

1.1The Joint Simon Effect

The natural tendency to co-represent others' actions was first measured experimentally by [START_REF] Sebanz | Representing others' actions: just like one's own?[END_REF], and is known as the Joint Simon Effect (JSE). Typically, during a non-spatial feature discrimination task (e.g., a shape discrimination task), a spatial compatibility effect (or Simon Effect, following [START_REF] Craft | Processing symbolic information from a visual display: Interference from an irrelevant directional cue[END_REF]) is observed. Specifically, participants perform the task faster when the stimulus that must be categorized, and the corresponding response are spatially compatible, rather than incompatible. For example, when the stimulus is presented on the right-hand side of the screen, and the corresponding response is located on the right-hand side of the keyboard, the response is faster than when the stimulus is presented on the left-hand side of the screen and the corresponding response is located on the right-hand side of the keyboard.

Initially, this spatial compatibility effect was assumed to only be observed when one individual performed a two-choice, but not a single-choice task, such as an individual gonogo task [START_REF] Sebanz | Representing others' actions: just like one's own?[END_REF]. However, and surprisingly, when the task is distributed over two participants (Joint go-nogo Simon Task, JST), a spatial compatibility effect is observed [START_REF] Sebanz | Representing others' actions: just like one's own?[END_REF]; see Dolk, Hommel, Colzato, Schütz-Bosbach, Prinz, & Liepelt, 2014 for a review) even though the actions of each participant separately are exactly the same as in the individual go-nogo task: the participant must detect one type of stimulus (go trials) and inhibit the other (nogo trials).

As the JSE seems to emerge from the active presence of another individual, [START_REF] Sebanz | Representing others' actions: just like one's own?[END_REF] proposed that the effect is automatic, and relies on social processes: observed and planned actions are represented in a functionally similar way. This functional similarity causes a conflict when an action must be selected, and the JSE emerges from this conflict (for a review, see [START_REF] Dolk | The joint Simon effect: A review and theoretical integration[END_REF]. Nevertheless, Dolk, Hommel, Prinz and Lieplet's experimental work (2013) challenged the social nature of the JSE. The authors of the latter study placed participants in a joint go-nogo setting, but replaced the active human co-actor with a dynamic agent (a mechanical Japanese cat). As the presence of this non-human co-actor also led to a JSE, it seemed that individuals could also integrate the action of a dynamic agent into their own action system.

In subsequent work, Dolk et al. (2014, p. 5) stated that, "the JSE may be socially induced by the presence of a responding co-actor without necessarily being social in nature", and proposed a referential coding account that argued that the response conflict (or overlap) was linked to the number of active, concurrent actions, independent of their nature. The JSE would, therefore, seem to reflect the individual's ability to inhibit concurrent representations, and the magnitude of the effect could reflect the ease with which an individual co-represent a concurrent action. Early work [START_REF] Sebanz | Representing others' actions: just like one's own?[END_REF] suggested that co-representing others' actions should be automatic, meaning that co-representation occurs when acting together with someone even though this phenomenon might involve a mixture of automatic and controlled mechanisms. Later studies argued that it also depends on the perceived self-other overlap, or a real interpersonal similarity (Sellaro, Dolk, Colzato, Liepelt, & Hommel, 2015).

Social influence on the JSE

The perceived self-other overlap has been associated with the (socio-)cognitive process of Perspective Taking (PT) (for a review, see [START_REF] Galinsky | Perspective-taking and self-other overlap: Fostering social bonds and facilitating social coordination[END_REF]. The latter authors considered that PT increases the perceived self-other overlap in cognitive representations. Perspective Taking can be defined as the ability to put oneself in someone else's shoes, and consider the world from another point of view. It can refer to a simple, visuo-spatial perspective, or it can be more social and include others' intentions and mental states. In any case, PT is thought to increase the attention that is directed to others [START_REF] Galinsky | Perspective-taking and self-other overlap: Fostering social bonds and facilitating social coordination[END_REF] as well as to be increased by the presence of others [START_REF] Bukowski | From gaze cueing to perspective taking: Revisiting the claim that we automatically compute where or what other people are looking at[END_REF]. Typically, there are two dimensions: PT-state reflects the effective perspective taken by an individual at a given moment, and can be assessed experimentally, for example as the number of pictures turned to oneself or to the audience [START_REF] Knowles | Social rejection increases perspective taking[END_REF]; PT-trait reflects the individual's usual tendency to adopt another's perspective in daily life, and is traditionally assessed by a self-administered questionnaire such as the Interpersonal Reactivity Index1 (IRI) [START_REF] Davis | A multidimensional approach to individual differences in empathy[END_REF].

If we return to our two friends who are moving a couch up a staircase, at some point, they will both have to pivot: one to the left, the other to the right. Failure is certain if the person giving directions does not take the other person's visuo-spatial perspective into account: the instruction is given to pivot, but the spatial limitations of the staircase do not allow it. Furthermore, consideration of limitations specific to the environment and the individual (which requires adopting the co-actor's perspective) is necessary to maintain constant adaptation and, thus, to carry out the joint action. In this context, several authors have investigated the potential link between joint action and PT. [START_REF] Ford | Exploring social influences on the joint Simon task: empathy and friendship[END_REF] focused on a potential link between trait empathy (i.e., the spontaneous tendency to share and understand another's state of mind and feelings), friendship, and the co-representation of actions. Using the Interpersonal Reactivity Index to assess trait empathy, they found evidence of a positive correlation between PT-trait and the magnitude of the JSE: the JSE was more pronounced for individuals with higher PT-trait scores. In other words, the more the participant spontaneously tend to adopt other's perspective, the more they co-represent the other person's actions during a JST. Interestingly, the latter study also found that the relation between PT-trait and the JSE was moderated by the degree of acquaintance of co-actors: it was stronger for pairs who were friends than pairs of strangers.

The Ford and Aberdein study (op. cit.) showed that individuals' natural tendency to take another person's perspective is positively correlated with their ability to co-represent another person's actions. This finding supports the hypothesis that PT-trait might increase the perceived self-other overlap, corroborating with Galinsky et al.'s (2015) viewpoint, and might thus influence the magnitude of the JSE (however, to date, no empirical data has yet directly tested this hypothesis). The experimental manipulation of PT lends greater support to the idea of a link between PT and joint action. In two experiments, [START_REF] Müller | Perspective taking eliminates differences in co-representation of out-group members' actions[END_REF] showed that group membership (specifically, people with either black or white skin tone) impacted the appearance of the JSE: individuals co-represented actions of an in-group member, but not an out-group member. However, the impact of group membership was erased by explicitly requesting participants to take the other person's perspective (i.e., a PTstate manipulation). Taken together, these findings suggest that first, PT is an important way for individuals to spontaneously co-represent another person's actions and, secondly, the social context (in particular, group membership) may remove the effect.

The above findings indicate that PT-trait can influence JSE magnitude, and PT-state can influence its occurrence. Therefore, it seems likely that PT influences the execution of joint actions in general. In the same vein, studies have shown that manipulating the real selfother overlap through situational or social factors (the relationship between co-actors, their social attitudes, etc.) can influence the magnitude or occurrence of the JSE.

The social relationship between co-actors has been found to have a powerful influence on the magnitude of the JSE. Several studies have demonstrated a close link between the socio-emotional relationship between co-actors, and the size of the JSE. [START_REF] Ford | Exploring social influences on the joint Simon task: empathy and friendship[END_REF] reported that the magnitude of the JSE was higher for friends than strangers. In the same vein, a positive correlation has been found between the degree of socio-emotional closeness 2 and JSE magnitude [START_REF] Shafaei | Effect of Perceived Interpersonal Closeness on the Joint Simon Effect in Adolescents and Adults[END_REF]. Furthermore, Quintard, Jouffre, Croizet, and Bouquet (2020) found higher JSE magnitude between romantic lovers than opposite sex friends, and that the degree of passionate feelings was positively correlated with the size of the JSE. Taken together, these findings provide strong support for the hypothesis that a positive social relationship between co-actors increases JSE magnitude.

Similarly, a negative social relationship between co-actors has been found to reduce the size of the JSE, and may even eliminate its occurrence. For instance, a competitive relationship has been demonstrated to negatively impact the co-representation of others' actions. Ruissen and De Bruijn (2016) found that when competition was introduced prior to the joint action, the JSE weakened. Finally, Iani, Anelli, Nicoletti, Arcuri, and Rubichi (2011) found that when competition occurred during the joint task, it erased the shared representation and no JSE was observed.

Socio-emotional attitudes have also been observed to affect the appearance of a JSE.

For instance, Kuhbandner, Pekrun, and Maier (2010) showed that positive mood (i.e., a positive socio-emotional attitude) increased the magnitude of the JSE, while negative mood erased its occurrence. The impact of a negative socio-emotional attitude is corroborated by Hommel, Colzato, and Van Den Wildenberg (2009), who found that an intimidating co-actor resulted in the absence of the JSE.

Drawing upon the same idea, Costantini and Ferri (2013) manipulated another form of negative social attitude: exclusion or ostracization. The authors experimentally manipulated social exclusion (participants were included or excluded from an online game), and found that a JSE was observed for included, but not excluded participants. Costantini and Ferri interpreted their results in terms of attention allocation: after being socially excluded, individuals tend to allocate their attention to the self rather than others; consequently, the coactor's actions are not co-represented and no JSE is observed. However, their interpretation does not fit with social exclusion literature. First, [START_REF] Galinsky | Perspective-taking and self-other overlap: Fostering social bonds and facilitating social coordination[END_REF] argue that PT can be increased by an episode of social exclusion.

Empirical evidence [START_REF] Knowles | Social rejection increases perspective taking[END_REF]) corroborates this hypothesis. The latter study assessed Visual Perspective Taking (i.e., the number of pictures turned towards the individual or the audience) and demonstrated that excluded participants tended to shift perspective from egocentric (i.e., centered to the self) to allocentric (i.e., centered to the other). The experiment adopted a similar approach to the [START_REF] Costantini | Action co-representation and social exclusion[END_REF] that when asked whether they preferred to perform a task alone or with someone else, only previously excluded participants significantly chose to perform it with someone else. Furthermore, [START_REF] Bernstein | Research in social psychology: Consequences of short-and longterm social exclusion[END_REF] argued that resources for affiliation can be withheld if the new partner is not clearly available for affiliation. Taken together, these studies indicate that socially excluded individuals tend to seek for social reconnection instead of disregarding others. It highly suggests that the setting of the Joint Simon Task might be a key aspect for a JSE to emerge following social exclusion and might also explain the discrepancy between Costantini and Ferri's results and the social exclusion literature. Indeed, it should be noted that unlike other studies (Sebanz et particular Simon Task setting: the participant was asked to perform the task alone with the belief that a human co-actor was located in the adjacent room. Although this setting has been reported as sufficient for a JSE to emerge (Tsai, Kuo, Hung, & Tzeng, 2008), some studies have failed to observe a JSE under these conditions (e.g., Welsh, Higgins, Ray, & Weeks, 2007; [START_REF] Sellaro | Referential coding does not rely on location features: Evidence for a nonspatial joint simon effect[END_REF]. Therefore, the absence of a JSE for socially excluded individuals in Costantini and Ferri's study might be challenged when the Joint Simon Task is performed with a perceivable co-actor who is arguably more available for affiliation than an unperceivable co-actor.

The current study

At the intersection of the JSE, social exclusion and PT fields of research, the current study investigates the complex socio-cognitive dynamics that occur during joint action in a social exclusion context. While there is evidence that social exclusion negatively impacts the JSE occurrence [START_REF] Costantini | Action co-representation and social exclusion[END_REF], there is also evidence that social exclusion facilitates PT [START_REF] Knowles | Social rejection increases perspective taking[END_REF] and that PT positively correlates with the size of the JSE [START_REF] Ford | Exploring social influences on the joint Simon task: empathy and friendship[END_REF]. Although PT might not be at the origin of the JSE, the literature has shown its importance in the context of joint actions and social exclusion. In our opinion, the feelings and attitudes engendered by social exclusion merit particular attention. To the best of our knowledge, only one study [START_REF] Costantini | Action co-representation and social exclusion[END_REF] has investigated the effects of social exclusion on co-representation.

The assumption that social exclusion erases all forms of shared representation appears counterintuitive, given the above literature review. Therefore, the main objective of the current study was to challenge the absence of the JSE with excluded individuals, based on a classical, in-person, joint go-nogo task (i.e., with a perceivable co-actor), while controlling for PT-trait levels. In addressing this issue, our aim is to articulate the joint action and social exclusion literature, while also considering the role of PT-trait. Hence, we firstly expect to replicate findings on a positive relation between PT-trait and the JSE and explore the potential relation in a context of ostracism.

Hypotheses on the specific effect of social exclusion on co-representation are more speculative given the contradictions between the JSE and social exclusion literature. At least two empirically-driven hypotheses can be considered. First, based on the JSE literature, if social exclusion triggers a mechanism that eliminates all signs of co-representation, then using a classical in-person task setting should not change the appearance of a JSE and we might not observe a JSE for excluded participants. An alternative hypothesis emerges from the social exclusion literature: if social exclusion triggers a desire to associate with others and increases PT, then the JSE might be observed among socially-excluded participants in an inperson task setting where they are given the opportunity to interact with another person, as is the case in the classical joint go-nogo setting (i.e., in the active presence of another individual).

Finally, the present study explores how PT-trait levels and ostracism might interact and influence co-representation during a joint action. The literature shows that social exclusion increases PT [START_REF] Knowles | Social rejection increases perspective taking[END_REF] and that PT can overcome the negative influence on co-representation [START_REF] Müller | Perspective taking eliminates differences in co-representation of out-group members' actions[END_REF]. In this context, we explore how PT-trait levels are linked to the magnitude of the JSE in social exclusion vs. inclusion contexts.

METHOD

Participants

Sixty students (52 females; mean age (SD) = 19.44 (1.97)) took part in the study.

They were recruited on a voluntary basis at the University Paul Valéry-Montpellier III and were compensated with a course credit. All participants had normal, or corrected-to-normal visual acuity, and gave informed consent.

Materials and stimuli

The Interpersonal Reactivity Index questionnaire

In order to measure trait empathy, participants completed the French version of the Interpersonal Reactivity Index (Gilet, Mella, Studer, Grühn, & Labouvie-Vief, 2013), which assesses four dimensions of empathy: Empathic Concern (EC), Personal Distress (PD), Fantasy (F), and Perspective Taking (PT). Like Ford and Aberdein (2015), we were specifically interested in PT scores.

Social attitude manipulation: the Cyberball game

To manipulate participants' social attitude, we replicated the tool used by [START_REF] Costantini | Action co-representation and social exclusion[END_REF]. Cyberball is a well-known ball-tossing game that can experimentally induce a feeling of exclusion [START_REF] Williams | Cyberball :A program for use in research on interpersonal ostracism and acceptance[END_REF].

Our game was designed in QUALTRICS software. As in the original game, the participant played with two other virtual players, who were pre-programmed to exclude or include the participant (see Figure 1). The participant sends the ball to another player using the left or right keyboard arrows. In the Inclusion condition, each player (including the participant) receives 10 out of a total of 30 throws. In the Exclusion condition, the participant only receives three throws, then watches the two other players tossing the ball to each other.

In order to control for gender effects, we manipulated the gender of the other players: male participants played with virtual male players, and female participants played with virtual female players.

The game ended with a check of our manipulation. This took the form of the following question that appeared on the screen: "Did all players receive the same amount of throws?". If the participant answered "No", a new multiple-choice question appeared: "Which player received the ball the least?", with three possible answers: "Player 1", "Player 2" or "Me".

In order to verify whether the emotional response was linked to the induction of ostracism, we measured the participant's mood pre-and post-manipulation with a questionnaire. The questionnaire was composed of eight items, half of them positive (happy, good, friendly, relaxed) and the other half negative (sad, angry, unfriendly, tense).

Participants were asked to rate each item on a 5-point scale, ranging from 1 (not at all) to 5 (very much). Pre-and post-manipulation mood was calculated by subtracting the average score for negative emotions from the average score for positive emotions. The Cyberball game, and related measurements took about five minutes.

The joint go-nogo Simon Task

To measure participants' ability to co-represent actions, we used a shape categorization JST designed using OpenSesame software [START_REF] Mathôt | OpenSesame: An open-source, graphical experiment builder for the social sciences[END_REF]. Stimuli took the form of solid black shapes (a disc or square, 4x4 cm) presented on an LCD monitor (1440x900 pixels), which were displayed on a white background, 12 cm to the left or right of a central fixation cross (1x1 cm). Each participant was assigned a shape (either the disc or the square), and both were provided with a pedalboard (Scythe USB Switch) that they could press with their hand whenever they detected the shape that had been assigned to them.

The task consisted of seven blocks of 20 trials. Each trial began with the presentation of the fixation cross for 1 second, then a stimulus (the square or the disc) appeared on either the left-or right-hand side of the screen for 200 ms (participants then still had time to answer during a maximum delay of 1 second). This was followed by a blank screen (1 second) to prepare the participant for the next trial. In order to observe the spatial compatibility effect, Compatible and Incompatible trials were run. In Incompatible trials, the side of stimulus presentation and the pedalboard were opposed: the shape was presented on the right-hand side of the screen, while the participant assigned to this shape was seated on the left-hand side. In Compatible trials, both the stimulus and the pedalboard were on the same side.

Shapes appeared in random order within each block of trials. At the end of each block, participants were able to take a short break, and the message "Call the experimenter to continue" appeared on the screen.

Procedure

Participants were accompanied to the experimentation room in pairs. Each person was invited to sit in front of a computer, and the two computers were placed far enough apart to avoid visual contact (see Figure 1 for an illustration of the setting). Participants were asked not to interact during the experiment. First, they were asked to sign an informed consent form and completed the IRI questionnaire. Then, they were told that each of them was going to play an online ball-tossing game, on their own computer. Social attitude (Inclusion vs.

Exclusion) was randomly manipulated between pairs: interacting partners were assigned to the same condition. To avoid suspicion, they were told that the other Cyberball players were students from other universities in France.

The first step was to create a login. Then, the instructions appeared on the screen, and the experimenter explained them again, to check that both participants understood the rules.

Participants then completed the pre-manipulation Mood Questionnaire. During the game, participants were free to send the ball to another player using the left or right keyboard arrows. When the Cyberball game ended, the post-manipulation Mood Questionnaire appeared on the screen followed by the manipulation check questions. Both participants were then asked to sat together in front of a third computer, and proceeded with the JST.

Here, the experimenter began by assigning a shape to each participant, and explained the task (fixation cross, stimulus, response delay, white screen, fixation cross, etc.). The final instruction was to respond as fast as possible when the relevant stimulus appeared. The response assignment was counterbalanced between participants, and the total duration of the experiment was approximately 30 minutes. overall mood being lower post-manipulation (M=1.59, SD=1.33) than pre-manipulation (M=2.00, SD=1.01). The main effect of social attitude did not reach significance (F(1,47)=1.08, p=.31, ² = .098).

The analysis also revealed a marginal interaction of phase × social attitude (F(1,47)=2.82, p=.099, ² = .057). We analyzed this interaction in more detail, as we had prior hypothesis that mood would vary as a function of the manipulation. First, an independent samples t-test compared for group differences in moods in pre-manipulation phase. This revealed no pre-manipulation difference between groups (t(47)=-0.27, p=.77).

Then, a paired samples t-test compared overall mood, pre-and post-manipulation separately for included and excluded participants. This revealed a significant difference in mean overall mood, pre-and post-manipulation for excluded participants (M=0.63, SD=1.20) (t(25)=2.70, p=.012), but not for included participants (M=0.16, SD=0.65) (t( 22)=1. 21, p=.24). This indicates that the mood of excluded participants significantly decreased from pre-to postmanipulation while it did not for included participants.

As we observed an effect of social attitude on mood, we decided to add mood as a control variable in the subsequent analysis (see section 3.2).

IRI dimensions

We then ensured that participants were comparable on IRI dimensions, specifically on the PT scale. Independent samples t-tests were applied to the average of each IRI score for social attitude (inclusion vs. exclusion). Table 1 shows all comparisons and p values. We did not find any significant effect of the experimental group (included vs. excluded) for Empathic Concern, Personal Distress, or Perspective Taking (all p>.1). However, we did find a significant difference for Fantasy (t(46)=-2.66, p=.01); specifically, excluded participants (M=22.46) scored lower than included participants (M=27.39). As Fantasy was not linked to the JSE in the earlier study by [START_REF] Ford | Exploring social influences on the joint Simon task: empathy and friendship[END_REF], we did not expect this difference to impact our results. The next step in the analysis was to process reaction times (RTs) in the Simon Task.

Only correct responses were included in analyses. The error rate 1.17%. Data were then analyzed for outliers with a criterion of responses longer than 2 standard-deviations from the individual mean and form each experimental group (representing 4.06% of the dataset).

Analyses were conducted both with and without outlier's data. Since the pattern of results

was not modified, the analyses reported below included all participants data for correct trials.

Moods treatment

In order to control for the effect of mood on the JSE, we computed an Emotional Index. This was calculated by subtracting the ovjerall pre-manipulation mood score from the post-manipulation score for Social Inclusion Condition (M=-0.16, SD=0.65) and Social Exclusion Condition (M=-0.63, SD=1.20). The total was then transformed into Z scores within each condition (inclusion vs. exclusion) so that the mean of the Emotional Index does not differ in social attitude groups and can thus be added as a covariable in subsequent analyses.

ANCOVA and verification of ANCOVA assumptions

To test the hypothesis of an effect of social attitude manipulation on the size of the JSE and explore how PT-trait relate to the size of the JSE, we performed an ANCOVA with RTs in the Simon Task as a repeated dependent measure, compatibility as a within-subjects factor (Compatible vs. Incompatible trials), social attitude (exclusion vs. inclusion) as a between-subjects factor, PT scores and the Emotional Index as continuous covariates, and participant as a random factor. Thus, all significant main effects and interactions controlled for differences in emotional state and PT levels.

We then verified if ANCOVA assumptions were met. Analyses revealed that the equality of slopes-interaction was not significant (all interaction term between experimental groups and PT or Emotional Index were not significant (all >.1)) and that both covariates (PT and Emotional Index) were independent of groups (all p>.1). Analyses also revealed the homogeneity of variance for both covariates (both Levene's Test for homogeneity of variance were not significant, all p>.1) and the normality of residuals (Shaprio-Wilk test (W=.99, p>.1). A visual inspection revealed a linear relationship between the dependent variable and both covariates.

More importantly, we found a significant, three-way compatibility × social attitude × PT interaction (F(1,41)=5.76, p=.021, ² = .123; see Figure 2) independent of variation in the Emotional Index. In order to decompose this interaction, we computed a JSE for each participant (by subtracting Compatible-RT from Incompatible-RT, see Table 2) and performed separate individual regression analyses, with JSE magnitude as the dependent measure and PT as a continuous predictor for both social attitude conditions. In the Inclusion condition, we found a significant effect of PT (ß=+.54, t=2.927, p<.001) indicating that the size of the JSE was positively predicted by PT. Whereas in the Exclusion condition the main effect of PT was not significant (ß=-.13, t=-0,667, p=.51). These regression analyses must be taken with caution because of our small sample size. 

DISCUSSION

The JSE is classically observed during the JST. Its magnitude can be seen as the ease with which an individual can co-represent a concurrent action. While some authors [START_REF] Sebanz | Representing others' actions: just like one's own?[END_REF] have suggested that the co-representation of another person's actions is, to some extent, automatic, others have argued that it also depends on the perceived self-other overlap, or real interpersonal similarities [START_REF] Sellaro | Referential coding does not rely on location features: Evidence for a nonspatial joint simon effect[END_REF]. In this context, there is evidence of a direct link between PT-trait scores and JSE magnitude (Ford & Aberdein, 2005). Therefore, one may hypothesize that a manipulation known to increase PT magnitude might also increase JSE magnitude.

Social exclusion is claimed to lead to negative self-evaluation (Williams et al., 2000).

In order to compensate for this negative state, people tend to actively seek new bonds [START_REF] Maner | Does social exclusion motivate interpersonal reconnection? Resolving the "porcupine problem[END_REF][START_REF] Bernstein | Research in social psychology: Consequences of short-and longterm social exclusion[END_REF], probably to reduce the interpersonal distance between themselves and others. We might, therefore, expect the magnitude of the JSE to be higher for excluded participants than for included participants, as they seek to reduce interpersonal distance. However, the only result reported in the literature [START_REF] Costantini | Action co-representation and social exclusion[END_REF] found the reverse pattern, concluding that the experience of social exclusion increased attention directed toward the self, and increased interpersonal distance, thus preventing the corepresentation of others' actions.

Therefore, the aim of the current study was to challenge the lack of co-representation (i.e., JSE) for excluded individuals, by controlling for PT levels in a classical JST. To this end, we measured participants trait empathy (including PT-trait) with the IRI, manipulated social attitude (included vs. excluded) using the Cyberball game, and observed whether the manipulation impacted participants' ability to co-represent others' actions, measured as reaction time.

Our experiment confirmed the classical JSE result, namely a main effect of compatibility, indicating that participants co-represented the co-actor's actions. We did not find a significant main effect of PT or social attitude on JSE magnitude, despite the significant main effect of our manipulation on both the manipulation check and participants' mood. Independent of our social attitude manipulation, there was an interaction between JSE magnitude and participants' mood: the lower the reported mood, the larger the JSE.

Furthermore, we found a significant interaction between compatibility, PT and social attitude: JSE magnitude increased as PT-trait increased, but only in the Inclusion condition.

At the same time, our results showed that excluded individuals could co-represent others' actions since a JSE was observed, but its magnitude did not vary with PT-trait levels. We discuss these results, first with respect to the link between PT-trait and the JSE, and then in the light of the social exclusion literature.

An alternative explanation for the absence of a link between JSE magnitude and PTtrait level in the Exclusion condition might be related to the construct. PT-trait, as assessed by the IRI, reflects a person's tendency to adopt another's perspective in daily life, which can be assumed to be either mostly positive or neutral. The construct measured by this scale might not reflect PT-trait following a negative experience, such as social exclusion. To validate this hypothesis, future research should examine the link between PT-trait and co-representation in different negative social contexts. This would not only clarify the link between PT-trait and joint action, but also specify the effect of social exclusion on PT measures. Future research that investigates the link between PT in general, and action co-representation in particular, should consider the limitations of the PT-IRI.

There is growing evidence that PT is a (socio)-cognitive process that plays a part in the phenomenon of co-representation. Our results suggest that the dispositional aspect of PT is positively linked to co-representation, but is not mandatory to activate a shared task representation. Further research is needed to clarify the impact of PT, in general, on joint actions and, more importantly, in negative contexts.

The JSE and mood

Our study found that variation in participants' mood was related to the size of the JSE.

The lower the mood, the more participants co-represented the other person's action (independent of the manipulation of social attitudes and PT-trait). This result contradicts previous findings that show that negative mood can erase action co-representation [START_REF] Kuhbandner | The role of positive and negative affect in the "mirroring" of other persons' actions[END_REF]. It is possible that, during joint action, individuals seek to reduce interpersonal distance with the co-actor and, thus, better co-represent their action in order to reduce the discomfort associated with negative mood (irrespective of the source). In order to test this hypothesis, future research should focus on how the manipulation of mood affects the subsequent shared task representation, and how variation in negative mood impacts the magnitude of the JSE.

The JSE and Social Exclusion

Finally, our study sheds new light on the co-representation of action in the context of social exclusion. While [START_REF] Costantini | Action co-representation and social exclusion[END_REF] found experimental evidence that actors suppressed their co-representation of action after social exclusion, our study revealed the reverse pattern. We identified a capacity to co-represent others' actions (unrelated to PT-trait levels) using the same social attitude manipulation (the Cyberball Game) while controlling for mood and PT-trait variation. However, how the JSE emerges when people feel ostracized

is not yet understood. Social exclusion has been shown to elicit a desire to renew affiliative bonds [START_REF] Maner | Does social exclusion motivate interpersonal reconnection? Resolving the "porcupine problem[END_REF] and also impair self-regulation [START_REF] Baumeister | Social exclusion impairs self-regulation[END_REF], which would both result in a greater JSE.

From a theoretical viewpoint, both explanations are plausible. On the one hand, social exclusion triggers a need to affiliate, thus increasing the attention directed toward others [START_REF] Knowles | Social rejection increases perspective taking[END_REF]. As a consequence, there might be a greater perceived self-other overlap, the co-actor's actions are more likely to be incorporated into the action system of the actor, the response conflict is accentuated, and the magnitude of the JSE increases. On the other hand, social exclusion is known to impair self-regulation. Therefore, even though individuals do not pay more attention to others, they find it more difficult to inhibit their answer, it takes longer to resolve the response conflict, and RTs increase. Although both explanations are possible, and not mutually exclusive, they must be discussed with regard to the absence of the JSE in other joint task settings [START_REF] Costantini | Action co-representation and social exclusion[END_REF].

DeWall, Baumeister, and Vohs (2008) provide evidence that supports the hypothesis of a desire to create new bonds. The authors showed that self-regulation can be effective, despite social exclusion, if the self-regulation task is presented as an indicator of social skills (e.g., the ability to get along with others). Arguably, the joint Simon Task is an example of this, as it is presented as a social activity that is performed in pairs. If the social interaction opportunity offered by the joint task is sufficient to restore the self-regulation of excluded participants, then the emergence of the JSE might be explained by the increased allocation of attention to others and perhaps, by increasing the perceived self-other overlap.

Moreover, this hypothesis would explain the discrepancy between the results reported by [START_REF] Costantini | Action co-representation and social exclusion[END_REF] and ours since, in their experimental setting, the co-actor was not physically present. Performing the task with a perceivable co-actor might offer participants a clear opportunity to renew affiliative bonds [START_REF] Bernstein | Research in social psychology: Consequences of short-and longterm social exclusion[END_REF]., which is not possible in a setting in which the co-actor is not perceived. This hypothesis explains the JSE we observed for excluded individuals, as the latter participants might have used the social interaction offered by the joint task to increase their efforts to fit in. It also explains its absence when the co-actor is not perceivable; here, participants make no effort or don't have enough resources to affiliate since the social interaction is implicit. If it is the case that social exclusion does not increase the attention paid to others, but only affects cognitive control then, theoretically, a JES should have been observed among participants in Costantini and

Ferri's study (2013).

Another explanation for the discrepancy in results between the two studies could be that social exclusion does not impact the ability to co-represent the other's action per se but, instead, influences the ability to simulate (or enact) a virtual co-actor, as performing a task with a credible individual requires simulating his/ her presence and/ or behavior [START_REF] Tsai | Action Co-representation is Tuned to Other Humans[END_REF]. Two possible explanations arise from this hypothesis. First, the simulation of another In our version of the task, the co-actor was present, therefore, participants did not need to simulate him/ her and, thus, to imagine him/ her as friendly or not.

Whether the results reported here are consistent with the difference in the setting for the joint Simon Task (a perceivable or unperceivable co-actor), the reason for the discrepancy in findings from the two studies remains unclear, and no definitive conclusions can be drawn from the present study. However, future research should seek to understand the mechanisms by which excluded individuals form an active representation of actions during a joint task.

To conclude our study sheds a new light on the phenomenon of the co-representation of actions in a social exclusion context, and its potential link with PT. We highlight several avenues for future research that would investigate how excluded individuals co-represent others' actions.

  study to induce social exclusion, and clearly contradicts Costantini and Ferri's explanation in terms of an attention allocation shift from others to the self. Being excluded is known to have specific and severe consequences on individuals' functioning (for a review, see Bernstein, 2016). For instance, it impairs self-regulation (Baumeister, DeWall, Ciarocco, & Twenge, 2005), and it also quickly threatens the four fundamental needs of Belonging, Self-esteem, Control, and Meaningful Existence (Williams et al., 2000, and the more recent meta-analysis by Hartgerink, van Beest, Wicherts, & Williams, 2015) unlike other forms of interpersonal aversive behaviors. In response to a perceived threat, and to reduce psychological discomfort, people tend to look for new affective bonds (Maner, DeWall, Baumeister, & Schaller, 2007). Maner et al. (2007) showed

Figure 1 .

 1 Figure 1. Schematic overview of the experimental procedure. (1a) A schematic of

Figure 2 .

 2 Figure 2. Magnitude of the JSE (ms) as a function of social attitude (exclusion vs.

  were not significant: social attitude × compatibility (F(1,41)=1.31, p=.26, ² = .031), PT × compatibility (F(1,41)=0.69, p=.41, ² = .017), Emotional Index × PT (F(1,41)=0.00, p=.98, ² = .000), Emotional Index × social attitude (F(1,41)=1.70, p=.20, ² = .525), PT × social attitude (F(1,41)=0.07, p=.80, ² = .042), Emotional Index × PT × social attitude (F(1,41)=1.07 p=.31, ² = .409), Emotional Index × PT × compatibility (F(1,41)=0.01, p=.94, ² = .000), Emotional Index × compatibility × social attitude (F(1,41)=0.28, p=.60, ² = .007), Emotional Index × compatibility × social attitude × PT (F(1,41)=0.03, p=.87, ² = .001).

  person's actions might simply be impossible after an episode of social exclusion. Secondly, the simulation might be altered by the experience of social exclusion: excluded individuals might have simulated an unfriendly co-actor. This idea is supported by several studies that show that performing the joint Simon Task in a hostile context (e.g., competition,[START_REF] Iani | The role of group membership on the modulation of joint action[END_REF]; an intimidating co-actor,[START_REF] Hommel | How social are task representations?[END_REF] erased the co-representation of action.

  al., 2003; Ford et al., 2015; Müller et al., 2011; Quintard et al., 2020; Ruissen et al., 2016; Iani et al., 2011; etc.), Costantini and Ferri chose a

Table 1 . Mean (SD) and t-test comparisons for each IRI dimension as function of social attitude (exclusion and inclusion).

 1 

		Social	Social	t-test comparison
		Exclusion	Inclusion	t(46)	p value
	Perspective Taking	26.31 (5.79)	25.13 (4.44)	0.8	p=.43
	Personal Distress	22.00 (7.37)	20.13 (9.05)	0.79	p=.44
	Fantasy	22.46 (5.76)	27.39 (7.06)	-2.66	p=.01*
	Empathic Concern	32.00 (6.73)	30.70 (6.37)	0.7	p=.49
	* = p<.05				
	3.2. Joint Simon Task			
	3.2.1. Reactions Times (RTs) treatment		

This index reflects four dimensions of empathy: Perspective Taking, Empathic Concern, Personal Distress and Fantasy.

Assessed by The Inclusion of Other in the Self scale[START_REF] Aron | Inclusion of other in the self scale and the structure of interpersonal closeness[END_REF]).

RESULTS

Manipulation checks

Amount of throws

In order to determine whether our manipulation of ostracism was effective, we analyzed data for the manipulation check and the mood questionnaire.

We first analyzed data from the manipulation check that followed the Cyberball game (Did all the players receive the same number of throws? Which player received the ball the least?). There were 30 participants per condition, of these, six noticed an exclusion in the Inclusion condition (i.e., they stated that they received the least throws), compared to 26 in the Exclusion condition (χ2 (1)=26.79, p<.05). Our manipulation was, thus, perceived.

Participants who did not notice the exclusion in the Exclusion condition or the inclusion in the Inclusion Condition were removed from subsequent analyses. One other participant was removed due to technical issues that prevented them from completing the whole task. In the end, 23 for Inclusion, 26 for Exclusion, a total of 49 participants.

Moods

We then checked whether there was a change in mood among participants who notice the exclusion ("I played less than the other players") or inclusion ("All participants received the same amount of throws") during the Cyberball game. A two-way, repeated measures analysis of variance (ANOVA) was applied, with overall mood as the dependent variable, phase (pre-or post-manipulation) as a within-subjects factor, social attitude (inclusion vs. exclusion) as a between-subjects factor, and participant as a random factor. This found a significant main effect of phase (F(1,47)=8.72, p=.005, ² = .157), with participants'

Joint Simon Task, Social Exclusion and Perspective Taking

As expected, the ANCOVA revealed a significant main effect of compatibility (F(1,41)=34.59, p<.001, ² = .458), indicating that participants answered faster in Compatible trials (M=240 ms, SD=64 ms) than in Incompatible trials (M=261 ms, SD=67ms).

This indicates a classical spatial compatibility affect (see Table 2). We found a significant interaction between compatibility and the Emotional Index covariate (F(1,41)=6.63, p=.014, ² = .139). This interaction indicates that, independent of the manipulation, mood was related to compatibility, with lower mood linked to greater JSE magnitude. We examine this interaction in more detail in the discussion.

The JSE and PT-trait

The first important point is that our study supports the hypothesis of a link between co-representation and dispositional PT. Individuals with a high level of PT-trait corepresented others' actions more than individuals with a low level of PT-trait. However, the relationship was only seen in the positive, Inclusion condition. Although excluded participants showed a classical JSE, indicating that they co-represented the other's actions, in this case, we did not find a link with PT-trait. These observations are consistent with Ford and Aberdein's (2015) findings, which identified a stronger PT/ JSE link in a positive context (friends) compared to a neutral context (strangers). However, the small sample size of our study limits its findings on socially excluded individuals and future study should try replicate for larger sample.

An initial explanation could be that the negative context eliminates the link between PT-trait and JSE magnitude. This hypothesis relies on evidence that social exclusion increases PT-state [START_REF] Knowles | Social rejection increases perspective taking[END_REF], and that PT-trait does not necessarily correlate with PTstate (see, for example, Will, Crone, van den Bos, & Güroǧlu, 2013). If social exclusion does increase PT-state, it is possible that this erased variability in PT-trait among our participants, to the point that all of our excluded participants were comparable with respect to PT. This hypothesis is relatively supported by the larger (but not significant) JSE observed in the Exclusion condition (24 ms) compared to the Inclusion condition (16 ms). In other words, the PT-trait measure was no longer representative of participants' PT-state during the Simon Task and, as a consequence, the link between PT-trait and JSE magnitude could no longer be observed. The study by [START_REF] Müller | Perspective taking eliminates differences in co-representation of out-group members' actions[END_REF] supports this idea, as the authors showed that the negative impact of interpersonal distance (social status) on JSE disappeared when participants were actively engaged in taking the co-actor's perspective.