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Table S1 
 
The ethnic homogeneity of the groups across experiments.  

 

Ethnic 
Homogeneity  

(% Asian) Experiment 1 Experiment 2 Experiment 32 
 N of groups 

0% 1 3 16 

25% ---1 5 6 

33% 12 12 13 

50% 3 19 40 

66% 14 19 31 

75% ---1 11 23 

100% 10 14 40 
  Notes: 1Value is not possible as maximum group size was 3 participants. 2Data from three 
groups are excluded due to missing ethnicity data. 

S.1. Analytical Rationale for Mixed Effect Linear Regressions Across 
Experiments 
 

Across studies, mentalizing measures were analyzed using random-intercept linear 

regression models with group as a random effect to account for the nested nature of the data 

(following Garson, 2013). For all models, we first calculated a null model – in which we 

predicted the dependent variable from only the random effect of group. We then produced a 

second model that included all fixed effects of interest (which varied across experiments). By 

comparing these two models, we could determine whether or not the addition of predictors led to 

any gains in variance accounted for after accounting for any variability between groups.  

As an index of overall model fit, we then compared the deviance and corrected-AIC 

(AICc) estimates to determine whether the addition of the fixed effects improved our estimation 

of the dependent variable. From this, a better fitting model would be one that had significantly 
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decreased deviance (as evidenced by a deviance c2 test), and a lower AICc estimate. Note 

however, that AICc estimates are not useful for comparing across models of different types (i.e., 

those of different dependent measures). For this type of cross-model comparisons, following 

Nakagawa & Schielzeth (2013) we present R2 for the fixed effects, and total model (with the R2 

of the random effects being the difference between the two). Finally, we present the mean 

variance-inflation-factor for each model which helps identify multicollinearity problems 

(typically, mean-VIF > 5 may be evidence of multicollinearity). We also tested including a 

random-slope for condition, but these models were either a worse fit or would not converge. 

S.2 Experiment 1   
 
S.2.1 Musical Performance Task 
 

To begin, the experimenter stated that, “You [the participants] will be participating in a 

group musical performance task. In this task, you will move cups across the table in a specific 

fashion while singing along to the United States’ national anthem – The Star-Spangled Banner.” 

 The experimenter then demonstrated the protocol for moving the plastic cups. The 

experimenter, seated at the table with the participants, laid out three plastic cups in a row to her 

right, with the top-end of the cups placed down on the table. The experimenter then explained 

that the song they would be listening to over individual headphones would have three beats per 

measure. As such, they would perform three sequential movements per measure of the song.  

 The procedure is illustrated in Figure S1. The first movement was to place one’s right 

hand on the cup closest to them on their right – grasping the cup with an open palm from its 

upright base (Fig. 1A). The second movement was to take the cup and tap it on the palm of their 

left hand, which was to remain in front of their torsos and held open for the entire duration of the 

task (Fig. 1B). This middle step was our own addition because in pre-testing this task, we found 
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it exaggerated the produced synchrony and made it easier to keep to the three beat-per-measure 

of the anthem (i.e., with this there was one movement per beat in each measure, whereas the 

original task only had two steps). The third movement was to then place the cup down on the 

table to their left (e.g., moving the cups, one at a time from one side of the participant to the 

other; Fig. 1C). On the next beat, participants were instructed to repeat the above steps with the 

next cup that lay to their right, until all three cups had been moved to the left side (Fig. 1D). 

After the three cups had been moved to the other side, the task continued with the same 

movements but now moving from left to right – always moving the cups with the same hand, and 

tapping them onto the other. Left handed participants were told that they could start the 

movements from the left side, and use their left hands to move the cups.  

Figure S1.  

The steps of the cups task.   

 

Notes: Video demonstrations of both conditions are available at: osf.io/5xmb2 

After three demonstrations, the experimenter then distributed three plastic cups to each 

participant. Participants were given a few moments to practice the movements on their own, 

without any music, during which the experimenter corrected any observable errors in their 

1A 

1C 

1B 

1D 
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movements (e.g., holding the cups from the wrong place, switching hands, double tapping, etc.). 

Once all participants indicated that they were comfortable with the movements, the experimenter 

verified that the participants had learned the proper movements by having them, individually, 

move the cups in the specified manner for at least two rounds. The experimenter made any final 

corrections to the participants’ movements.  

 The experimenter then stated the goals of the task, “Focus on keeping to the beat of the 

song you are listening to – moving the cups and singing the appropriate words at the appropriate 

times. Remember, all participants may or may not be listening to the same version of the song. 

As such, it is extremely important that you keep to the beat of the music you hear.” Following 

this, the lyrics to the Star-Spangled Banner were distributed. Participants were instructed that 

they were to sing aloud (or read, if they were not comfortable singing) the last few words of 

every second line of the song, which were indicated in bold and underlined on the sheet. The 

participants then listened to the song once without moving the cups or singing and were then 

reminded to, “Focus on keeping to the beat of the song you hear over your own headphones, and 

to start the cups movement when the lyrics begin”.  

 Following the manipulation, the experimenter told all participants that the group had 

performed well on the task and distributed the questionnaire to each participant that contained 

the EQ and demographic items.  

S.2.2 Experiment 1 Results 
 

In predicting Empathy Quotient scores, we included, as fixed effects, condition (1 = 

synchronous), age (in years), sex (1 = male), and ethnicity (1 = Asian) at the individual level. At 

the group-level, we also included the ethnic homogeneity of the group given that groups varied 

on this dimension (0 to 1; % of Asians in the group). As an index of overall model fit, this full 
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model (AICc = 324.11) fit the data better than a null model (AICc = 331.63) with only the 

random effect of group specified (c2 (5) = 29.50, p <.001). The random effect of group 

accounted for only a small portion of the variance in this model (R2 random effect = .04).  

In line with our predictions, being in the synchronous condition was positively predictive 

of EQ scores (b = .40, .95CI = [.05, .75], p = .03). Males scored lower on the EQ (b = -.38, .95CI 

= [-.76, -.01], p = .045), as did individuals of Asian cultural decent (b = -.89, .95CI = [-1.30, -

.47], p < .001). Age contributed little to the model (b = .02, .95CI = [-.16, .19], p = .83). 

Interestingly, being in a homogenously Asian group was positively predictive of higher scores on 

the EQ (b = .32, .95CI = [.11, .52], p = .003). Although we had no a-priori hypotheses as to how 

this group-level predictor would impact EQ scores, we retained this variable in the model as 

doing so increased model fit (DAICc = -3.97; χ2 (1) = 9.58, p = .002). In a separate model, we 

confirmed that this group-level predictor did not moderate the effect of condition (b = -.21, .95CI 

= [-.57, .16], p = .27).      

S.3. Experiment 2 
 
S.3.1 Additional Procedural Details 
 

In the synchronous condition, participants were wired to a single MP3 player and listened 

to the same 128 BPM metronome beat. In the asynchronous condition, participants were wired to 

individual MP3 players. If there were three participants present, we used the 90, 128, and 165 

BPM tracks. If there were four participants present, we also used a 65 BPM metronome beat. 

MP3 players and wires were concealed in a cardboard box to prevent participants from knowing 

whether they were all connected to the same MP3 player.  
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 The experimenter set up the task by saying, “You will be listening to a metronome beat 

while moving cups in a specific way. The goal here is to keep to the beat that you are hearing as 

closely as you possibly can for 3 minutes. Remember, that you may or may not be listening to 

the same beat as your fellow participants, so pay particular attention to what it is you are hearing 

over your headphones.”  

 The experimenter followed the same instructional protocol as was detailed in Experiment 

1. Once all participants were ready to begin the task, the experimenter said, “You are to start the 

cups’ movement when the beat starts playing. And, remember, you are to focus on the beat you 

hear over your own headphones for the entire duration of the task.” Following the three-minute 

task, the experimenter told participants that they had done well on the task and then distributed 

the questionnaires.  
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Table S2 
 
Correlations between social cohesion and mentalizing measures in Experiment 2 

 1 2 3 4 5 6 7 8 9 10 
1. EQ –          

2. EQ  
Affective 

.72 
<.001 

–         

3. EQ 
Cognitive 

.79 
<.001 

.35 
<.001 

–        

4. EQ  
Social  

.54 
<.001 

.44 
<.001 

.20 
<.001 

–       

5. Eyes Test .11 
.19 

.07 

.38 
.05 
.54 

.27 

.001 
–      

6. Eyes Test 
Think 

.03 

.68 
-.02 
.78 

-.01 
.95 

.19 

.02 
.79 
<.001 

–     

7. Eyes Test 
Feel 

.14 

.10 
.13 

.11 
.08 
.33 

.25 

.002 
.86 
<.001 

.37 
<.001 

–    

8. Relational 
Ties 

.08 

.17 
.12 
.05 

-.02 
.69 

.08 

.18 
-.04 
.61 

-.02 
.78 

-.04 
.59 

–   

9. Fusion .03 
.60 

-.05 
.37 

.02 

.69 
.05 
.44 

.03 

.75 
.03 
.68 

.01 

.89 
.35 
<.001 

–  

10. Group 
Identification 

.16 

.008 
.05 
.41 

.13 

.03 
.10 

.10 
-.07 
.38 

-.03 
.71 

-.08 
.31 

.46 
<.001 

.52 
<.001 

– 

N  291 291 291 291 147 147 147 296 293 295 
Notes: Values are bivariate correlation coefficients and associated p values are under each 
estimate. Bolded estimates are correlations where p £ .05.   
 

S.3.2 Empathy Quotient Model 
 

As in Experiment 1, EQ scores were analyzed using random-intercept regression models 

with group as a random effect. As fixed effects, we included condition (1 = synchronous), age, 

sex (1 = male), ethnicity (1 = Asian), relational ties, fusion, group identification and study 

version (only in the EQ model; 1 = Study 2B). At the group-level, we again included the ethnic 

homogeneity of the group (1 = homogenously Asian). As an index of overall model fit, the full 
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EQ model fit the data significantly better than a null model with only the random effect specified 

(Null Model: AICc = 793.29; Full Model: AICc = 788.78; χ2 (9) = 52.67, p < .001). As in 

Experiment 1, we found that synchrony increased EQ scores (see Table 2 in main text). 

Likewise, male and Asian participants scored lower on the EQ. The effect of condition was not 

moderated by sex or ethnicity. We did not replicate the effect of group homogeneity on EQ 

scores that was found in Experiment 1 and EQ scores did not differ across experiment versions.   

S.3.3 Eyes Test Model 
 

Eyes Test scores were analyzed using random-intercept regression models with group as 

a random effect. Deviance tests suggest that the full model (see Table S3) was only a marginally 

better fit than the null model and AICc scores indicated a worse fitting model. This suggests that 

we were not able to meaningfully predict Eyes Test scores from the included variables (Null 

Model: AICc = 405.52; Full Model: AICc = 428.29; χ2 (8) = 15.17, p = .06).  
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Table S3  

Random-intercept linear regression model of Eyes Test scores in Experiment 2B  

 Eyes Test 
 b 

 [.95 CI] 
t p 

Intercept .18 
[-.18, .54] 

.97 .33 

Condition 
(1 = Synchronous)  

.15 
[-.18, .48] 

.89 .37 

Age -.17 
[-.34, -.00] 

-2.01 .05 

Male -.20 
[-.56, .17] 

-1.05 .29 

Asian -.33 
[-.75, .09] 

-1.55 .12 

Relational Ties -.00 
[-.19, .19] 

-.02 .99 

Fusion .09  
[-.10, .28] 

.92 .36 

Group Identification -.11 
[-.30, .09] 

-1.07 .29 

Asian Group -.12 
[-.32, .08] 

-1.21 .23 

N 147 
AICc 428.29 
Mean VIF 1.31 
R2 Total  .10 
R2 Fixed Effects .10 

 

S.4. Experiment 3 
 
S.4.1 Materials 
 
(1) Individual Differences in Anthropomorphism Questionnaire 

 The Individual Differences in Anthropomorphism Questionnaire (IDAQ; (Waytz, 

Cacioppo, & Epley, 2014) is a 15-item measure (Cronbach’s α = .87, Scale 1 “Not at all”, to 10 

“Very much”) that assesses the extent to which individuals attribute human-like mental states 
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(e.g., consciousness, free will, and intentions) to non-human targets (e.g., mountains, cars, and 

cheetahs).  

(2) Mind State Attribution 

 Gray, Gray, & Wegner (2007) demonstrated that the ways in which individuals ‘perceive’ 

minds can be scored along two dimensions – agency and experience. Here, participants were 

asked to rate their fellow participants in terms of their ‘agency’ (e.g., the extent to which they 

“are capable of planned actions”, “can engage in a great deal of thought”; 7 items, Cronbach’s α 

= .93) and their ‘experience’ (e.g., “Have complex feelings”, “Are capable of feeling 

embarrassed”; 8 items, Cronbach’s α = .95). As is typical in ratings of humans, these two types 

of mind perception were highly correlated (r = .90, t(521) = 46.00, p < .001) and thus they were 

collapsed into a single indicator of mental state attribution to the other participants.   

(3) Blatant Dehumanization 

 Dehumanization is a psychological tendency to withhold mental states from target groups 

and is associated with a wide range of negative outcomes such as prejudice and intolerance 

(Harris & Fiske, 2006; Waytz et al., 2010). Kteily, Bruneau, Waytz, & Cotterill (2015) designed 

a measure of ‘blatant dehumanization’ that explicitly asked participants to indicate where they 

believed target groups fell on a pictorial scale of the evolution of humans. The task was 

introduced with the following instructions, “Some people seem highly evolved whereas others 

seem no different than lower animals. Using the image below, indicate how evolved you 

consider the average member of each group to be.” Here, we wanted to capture how ‘evolved’ 

participants considered various target groups to be, specifically regarding how ‘mindful’ these 

groups are perceived to be. As such, we added, “Sometimes, people can vary in how human-like 

and mindful they seem,” to the beginning of the instructions for this task. The target groups 
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included were: Americans, Arabs, Canadians, Africans, Chinese, Europeans, Muslims, 

Caucasians, local university students, and university students in general (Cronbach’s α = .95). 

These were presented in a randomized order across participants. As we had no a-priori 

hypotheses regarding the dehumanization of specific target groups, we calculated an index of 

generalized dehumanization by averaging across the differences between local university 

students (i.e., the group of which every participant was a member) and the other target groups. 

Indeed, results indicated that participants attributed the most mind to local university students 

(see Table S4).  
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Table S4 
 
Blatant dehumanization by target group in Experiment 3 
 
Target group Mean (SD) Test of difference1 
Local university students 92.76 (12.48)  

Muslims 92.00 (12.76) t(537) = 2.53, p = .01 
d = .11, .95CI = [-.01, .23] 

Caucasians 91.30 (12.84) t(537) = 3.93, p < .001 
d = .17, .95CI = [.05, .29] 

Africans 90.62 (12.95) t(537) = 5.46, p < .001 
d = .24, .95CI = [.12, .36] 

Canadians 91.88 (13.15) t(538) = 2.72, p = .007 
d = .12, .95CI = [-.00, .24] 

Chinese 91.21 (13.39) t(538) = 4.24, p < .001 
d = .18, .95CI = [.06, .20] 

Americans 89.43 (15.45) t(536) = 7.58, p < .001 
d = .33, .95CI = [.21, .45]  

Other university students 88.39 (16.44) t(536) = 9.02, p < .001 
d = .39, .95CI = [.27, .51] 

Europeans 88.43 (17.07) t(535) = 8.03, p < .001 
d = .35, .95CI = [.23, .47] 

Arabs 88.01 (17.44) t(536) = 8.92, p < .001 
d = .38, .95CI = [.26, .51] 

Notes: 1Difference is between local university students and target group.  
 

(4) Curse of Knowledge Trivia Game 

 The Curse of Knowledge Trivia Game (CK; Birch et al., 2017; see also Heine & Lehman, 

1996) is a 24-item questionnaire designed to assess the degree to which one’s own knowledge 

biases estimates of what others know. Participants were presented with 24 trivia-style questions 

(e.g., “Which is the smallest of the great lakes?) and asked to estimate what percentage of their 

fellow participants would know the answer. On half the trials however, participants were first 

told the answers to the questions (e.g., “The fear of narrow things and places is called 
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stenophobia. What percentage of your peers will know the answer to: What are you afraid of if 

you have stenophobia?”. Participants’ estimates of the knowledge of their peers when they were 

told the answers (knowledgeable trials; Cronbach’s α = .92) can be compared to when they were 

not (ignorant trials; Cronbach’s α = .92). Estimates across trial types were significantly 

correlated, r(460) = .71, p < .001. The degree to which individuals are ‘cursed’ by their own 

knowledge in reasoning about the perspective of a naïve other was calculated by subtracting the 

percentage estimate on the knowledgeable trials from that of the ignorant trials. The order of 

presentation of items was randomized across participants. At the end of the study, participants 

answered the trivia questions from the ignorant trials. We used these responses to verify that 

participants did not already know the answers to the untaught questions. When participant’s 

answers to these trivia items were correct, their CK scores were calculated by dropping these 

items. Across the sample, participants knew a maximum of 42% of the answers (M = .18, SD = 

.08). Results demonstrated that participants’ estimates of their fellow participants knowledge 

were significantly greater after being taught the answers to the questions (M = 36.8, SD = 17.94) 

than when they were not taught the answers (M = 32.72, SD = 14.28), t(489) = 6.71, p < .001, d 

= .30, .95CI = [.18, .43]) – a clear Curse of Knowledge effect. That is, when participants were 

told the answers – they, egocentrically, estimated that their fellow participants were also more 

likely to know the answers. 

(5) Interpersonal Reactivity Index  

 The Interpersonal Reactivity Index (IRI; Davis, 1983) is a widely used 28-item measure 

that assesses distinct dimensions of self-reported propensities for thinking about the mental states 

of others. Specifically, the IRI assesses Perspective Taking (IRI-PT; e.g., “I sometimes find it 

difficult to see things from the ‘other guy’s’ point of view”; Cronbach’s α = .72), Fantasy (IRI-
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FS; e.g., “I really get involved with the feelings of the characters in a novel”; Cronbach’s α = 

.78), Empathic Concern (IRI-EC; e.g., “I often have tender, concerned feelings for people less 

fortunate than me”; Cronbach’s α = .78), and Personal Distress (IRI-PD; e.g., “In emergency 

situations, I feel apprehensive and ill-at-ease”; Cronbach’s α = .76). Each subscale consists of 7 

items and are scored from 1 to 5 (“Does not describe me well” to “Describes me very well”).  

(6) Social Cohesion 

 We assessed the extent to which participants felt socially close and cohesive with their 

fellow participants using a 7-item scale (Cronbach’s a = .79). This scale included items such as, 

“I feel similar to my fellow participants,” and, “I feel connected to my fellow participants”. 

These items were scored on 1 (strongly disagree) to 7 (strongly agree) scale. This scale was 

adapted from the social cohesion measures used in the previous experiments.  

S.4.2 Experiment 3 Results 
 
 We tested for the effects of group size, survey order, and their interactions with condition 

on mentalizing in a MANOVA. We found no evidence for the effect of group size (F(5, 397) = 

1.01, p = .41, Pillai’s Trace = .01), survey order (F(35, 2005) = .88, p = .66, Pillai’s Trace = .08), 

but did find an overall effect of condition (F(10, 796) = 3.78, p < .001, Pillai’s Trace = .09). This 

omnibus effect of condition was not moderated by group size (F(10, 796) = .71, p = .72, Pillai’s 

Trace = .02) or survey order (F(70, 2005) = .87, p = .77, Pillai’s Trace = .15). Thus, we collapsed 

across survey order and group size for all analyses. 
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Table S5 

Correlations of dependent measures in Experiment 3  

 1 2 3 4 5 6 
1. Anthropomorphism –      
2. Mental State Attribution -.24 

<.001 –     

3. Blatant Dehumanization .06 
.17 

.01 

.79 –    

4. Curse of Knowledge .10 
.03 

-.02 
.73 

.02 

.71 –   

5. Interpersonal Reactivity Index .17 
<.001 

.05 

.29 
.02 
.69 

.09 

.04 –  

6. Social cohesion .09 
.05 

.26 
<.001 

.10 

.03 
.13 
.004 

.10 

.03 – 

N of observations 537 526 539 490 520 523 
Notes: Values are bivariate correlation coefficients and associated p values are under each 
estimate. Bolded estimates are those where p £ .01  
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S.4.3 Post-hoc Tukey contrasts and mixed-effect model fit in Experiment 3 
 
Table S6 
 
Random-intercept linear regression models of Blatant Dehumanization, Curse of Knowledge and 

the Interpersonal Reactivity Index 

 
 Blatant  

Dehumanization 
Curse  

of Knowledge 
Interpersonal  

Reactivity Index 
 b 

[.99CI] 
t p b 

[.99CI] 
t p b 

[.99CI] 
t p 

Condition 
(Ref = Control) 

        

Synchronous -.04 
[-.41, .32] 

-.31 .76 .03 
[-.33, .40] 

.23 .81 .08 
[-.30, .46] 

.52 .60 

Asynchronous -.02 
[-.38, .34] 

-.13 .90 -.05 
[-.41, .32] 

-.33 .74 .16 
[-.22, .54] 

1.08 .28 

Age .06 
[-.06, .18] 

1.35 .18 -.05 
[-.17, .08] 

-.95 .34 -.06 
[-.19, .06]  

-1.38 .17 

Male .04 
[-.25, .33] 

.35 .73 -.05 
[-.35, .26] 

-.38 .71 -.34 
[-.63, -.04] 

-2.94 .003 

Asian .14 
[-.16, .43] 

1.17 .24 -.15 
[-.46, .16] 

-1.21 .23 .21 
[-.08, .51] 

1.90 .06 

Social 
Cohesion 

.09 
[-.03, .21] 

1.89 .06 .13 
[.01, .26] 

2.73 .01 .08 
[-.04, .20] 

1.80 .07 

Asian Group .04 
[-.11, .18] 

1.89 .06 .06 
[-.10, .21] 

.96 .34 -.04 
[-.19, .11] 

-.67 .51 

Intercept -.07 
[-.43, .30] 

-.47 .64 .10 
[-.26, .47] 

.73 .47 -.17 
[-.55, .21] 

-1.16 .25 

N obs. 484 441 469 
N groups 167 166 168 
AICc 1410.82 1286.92 1353.54 
Mean VIF 1.53 1.51 1.49 
R2 Total .03 .02 .11 
R2 Fixed 
Effects 

.02 .02 .04 

 

Blatant Dehumanization 

 In the linear regression model of Blatant Dehumanization presented in Table 5 in the 

main text, post-hoc Tukey contrasts indicated no significant difference between synchronous and 
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asynchronous conditions (b = .03, .99CI = [-.25, .31], t(533) = .36,  p =.93). In the mixed effect 

model (Table S6), post-hoc Tukey contrasts indicated no difference between the synchronous 

and asynchronous conditions (b = .03, .99CI = [-.27, .32], z = .25, p = .97). The model with fixed 

effects included was not a better fit than the random-effect only null model (DAICc = 28.06; c2 

(7) = 9.47, p = .22).  

Curse of Knowledge  

In the linear regression model of the Curse of Knowledge presented in Table 5 in the 

main text, post-hoc Tukey contrasts indicated no difference between the asynchronous and 

synchronous conditions (b = -.12, .99CI = [-.41, .18], t(484) = -1.18, p = .47). In the mixed-effect 

model (see Table S6), post-hoc Tukey contrasts in this model similarly indicated that Curse of 

Knowledge scores in the synchronous and asynchronous conditions were not different (b = -.08, 

.99CI = [-.39, .22], z = -.77, p = .72). The model with fixed effects included was not a better fit 

than the random-effect only null model (DAICc = 26.11; c2 (7) = 10.90, p = .14). 

Interpersonal Reactivity Index 

 In the linear regression model of the Interpersonal Reactivity Index presented in Table 5 

in the main text, post-hoc Tukey contrasts indicated that the asynchronous and synchronous 

conditions were also not different (b = .07, .99CI = [-.22, .35], t(516) = .69, p = .77). In the 

mixed-effect model (see Table S6), post-hoc Tukey contrasts indicated that scores in the 

synchronous and asynchronous condition were not different (b = .08, .99CI = [-.23, .39], z = .77, 

p = .72). The model with fixed effects included was a better fit than the random-effect only null 

model (c2 (7) = 21.70, p = .003). However, corrections for the number of parameters added to the 

model suggested that this was a worse fitting model (DAICc = 15.86).  
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Table S7 
 
Interpersonal Reactivity Subscales in Experiment 3 
 

Condition 
Perspective 

Taking 
Empathic 
Concern 

Fantasy  
Scale 

Personal 
Distress 

M (SD) 
Control 3.42 (.46) 3.12 (.34)  3.28 (.53) 3.02 (.51) 

Synchronous 3.43 (.43) 3.17 (.37) 3.30 (.52) 3.04 (.47) 

Asynchronous 3.47 (.41) 3.17 (.37) 3.35 (.52) 3.02 (.44) 

Overall test of 
differences 

F (2, 536) = .72 
p = .49, 
R2

adj = .00 

F (2, 537) = .88 
p = .42, 
R2

adj = .00 

F (2, 534) = .68 
p = .51, 
R2

adj = .00 

F (2, 535) = .07 
p = .93, 
R2

adj = .00 
 

S.4.4 Social Cohesion 
 

We predicted social cohesion from age, ethnicity, condition, and ethnic homogeneity of 

participant group in a random-intercept model with group as a random effect (Model summary: 

AICc = 1416.95, R2 fixed effects = .04, R2 total = .04, mean VIF = 1.61; Intercept b = -.47, .99CI 

= [-.82, -.12], t(485) = -3.45, p = .001). The fixed effects of age (b = .03, .99CI = [-.09, .14], 

t(485) = .59,  p = .57), sex (1 = male; b = -.18, .99CI = [-.47, .10], t(485) = -1.67, p = .10), and 

ethnicity (b = .17, .99CI = [-.13, .47], t(485) = 1.47, p = .14) were not significant.  However, 

being in either the synchronous condition (b = .50, .99CI = [.16, .85], t(485) = 3.77, p < .001) or 

the asynchronous condition (b = .45, .99CI = [.11, .79], t(485) = 3.38, p = .001) was positively 

predictive of social when compared to control. Post-hoc Tukey contrasts indicated that the 

synchronous and asynchronous conditions did not differ from each other (b = -.05, .99CI = [-.33, 

.23], z = -.53, p = .85). Furthermore, social cohesion was modestly lower in homogenously Asian 

groups (b = -.10, .99CI = [-.25, .04], t(485) = -1.83, p = .07). Although the inclusion of these 

fixed effects increased model fit from a null model that only specified the random effect of group 
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(c2 (6) = 20.07, p = .003), the change in corrected-AIC scores which conservatively penalizes 

models for an increased number of parameters indicated a worse fitting model after including the 

fixed effects (DAICc = 11.31). Indeed, neither the fixed or random effects accounted for much of 

the variance in social cohesion.  

S.5. Outliers 
 

In this section, we discuss the presence and influence of outliers on the dependent 

measures within each experiment. We first identified outliers as scores that were greater than 

three standard deviations away from the mean of each condition. We then identified potential 

outliers as scores that fell outside the boundaries of 1.5 times the interquartile range. We present 

analyses after removing outliers on the dependent measures with which we observed differences 

between conditions (e.g., Empathy Quotient in Experiments 1 and 2, and the measure of 

anthropomorphism and mental state attribution in Experiment 3). However, the code to identify 

outliers and generate models for the other dependent measures is included in the analysis script. 

The removal of outliers on the measures we do not discuss here did not change inferences 

regarding the observed small and non-significant differences between conditions.  

S.5.1 Outliers in Experiment 1 
 

In Experiment 1, no scores were greater than three standard deviations away from the by 

condition mean: Asynchronous condition (Min = 16, Max = 66; Expected range (Mean +/- 3SDs) 

= [10.85, 73.57]; Synchronous condition (Min = 27, Max = 67; Expected range (Mean +/- 3SDs) 

= [16.42, 75.57]). However, one score on the Empathy Quotient in the asynchronous condition 

was a minor outlier, as determined by examining the interquartile range, and fell outside of the 

expected range given our data (see Figure S2). Validation studies of the EQ report this particular 

score (EQ Total = 16) to be within, although at the low end of, the expected range of scores in 
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typical populations (Min = 15, Max = 69; as reported in Study 2 in Lawrence, et al., 2004). 

Despite this, excluding this score did reduce the mean difference in EQ between the 

asynchronous (M = 42.64, SD = 9.97) and synchronous conditions (M = 46.00, SD = 9.86), 

t(111.61) = 1.81, p = .07, d = .34, .95CI = [-.03, .71]). After removing the outlier, we then 

analyzed the data as in the main text (Table S8). After removing this outlier, the effect of 

synchrony on the cognitive empathy subscale of the EQ was b = .33, .95CI = [-.01, .67], p = .07. 

However, in collapsing the data from Experiments 1 and 2 –  this data point exerted less 

influence (see supplemental S.5.3).    

 
 
Figure S2 
 
Box and whisker plots of Empathy Quotient by condition in Experiments 1 and 2.  

 
Notes: Outlier labels are participant ID numbers.  
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Table S8  
 
Random intercept models predicting Empathy Quotient scores without outlier in Exp. 1 

 Empathy Quotient Cognitive Empathy Affective Empathy Social Skills 
 b 

[.95 CI] 
t p b 

 [.95 CI] 
t p b 

 [.95 CI] 
t p b 

 [.95 CI] 
t p 

Intercept .59 
[.23, .95] 

3.24 .002 .55  
[.20, .91] 

3.07 .003 .38 
[.00, .76] 

1.97 .052 .54 
[.17, .91] 

2.89 .005 

Condition1  
 

.35 
[-.02, .71] 

1.87 .07 .33 
[-.01, .67] 

1.89 .07 .22  
[-.15, .60] 

1.15 .26 .23 
[-.12, .57] 

1.29 .20 

Age (years) -.03 
[-.20, .15] 

-.31 .75 -.04 
[-.21, .14] 

-.40 .69 .02 
[-.17, .20] 

.17 .87 -.05 
[-.23, .13] 

-.53 .59 

Male   -.43 
[-.79, -.06] 

-2.30 .02 -.69 
[-1.06, -.33] 

-3.70 <.0
01 

-.05 
[-.44, .34] 

 

-.25 .80 .01 
[-.37, .39] 

.05 .96 

Asian -.99 
[-1.38, -.59] 

-4.90 <.001 -.79 
[-1.20, -.38] 

-3.75 <.0
01 

-.75 
[-1.18, -.32] 

-3.40 .001 -1.01 
[-1.45, -.58] 

-4.57 <.001 

Asian Group .31 
[.11, .52] 

2.98 .004 .26 
[.06, .45] 

2.53 .01 .32 
[.10, .53] 

2.84 .007 .23 
[.03, .44] 

2.23 .03 

AICc 315.54 317.47 330.63 326.72 
Mean VIF 1.19 1.22 1.20 1.23 
R2 Total .33 .27 .18 .18 
R2 Fixed 
Effects .25 .25 .12 .18 
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S.5.2 Outliers in Experiment 2 
 

In Experiment 2, one EQ score in the synchronous condition was greater than three 

standard deviations away from the by condition mean: Asynchronous condition (Min = 25, Max 

= 64; Expected range (Mean +/- 3SDs) = [14.84, 68.32]; Synchronous condition (Min = 23, Max 

= 77; Expected range (Mean +/- 3SDs) = [16.86, 75.90]). Indeed, one participant’s score on the 

Empathy Quotient in the synchronous condition fell outside of the expected range, based on the 

interquartile range, given our data (see Figure S2). This participant’s score (EQ Total = 77) was 

also well outside the range of typically expected EQ scores in the general population (Min = 15, 

Max = 69; As reported in Study 2 of Lawrence, et al., 2004). After excluding this score, those in 

the synchronous condition (M = 46.17, SD = 9.53) scored significantly higher than those in the 

asynchronous condition (M = 41.58, SD = 8.91; t(285.45) = 4.23, p < .001, d = .50, .95CI = [.26, 

.73]). After removing the outlier, we then analyzed the data as in the main text with mixed effect 

regression models (see Table S9).
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Table S9 

Random intercept regression models predicting Empathy Quotient subscales with outlier removed in Exp 2. 

 Empathy Quotient Cognitive Empathy Affective Empathy Social Skills 
 b 

[.95 CI] 
t p b 

[.95 CI] 
t p b 

 [.95 CI] 
t p b 

 [.95 CI] 
t p 

Intercept .02  
[-.24, .28] 

.14 .89 -.02 
[-.28, .23] 

-.20 .85 .05 
[-.23, .33] 

.35 .72 .33 
[.08, .59] 

2.55 .01 

Condition  
(1 = Synchronous) 

.41  
[.17, .64] 

3.36 .001 .44 
[.22, .67] 

3.86 <.001 .11 
[-.14, .37] 

.86 .39 .14 
[-.08, .36] 

1.21 .23 

Age -.00 
[-.11, .10] 

-.08 .94 -.04 
[-.14, .07] 

-.68 .50 .03 
[-.09, .14] 

.49 .62 -.09 
[-.20, .02] 

-1.59 .11 

Male -.37 
[-.61, -.13] 

-3.02 .003 -.60 
[-.83, -.36] 

-4.92 <.001 -.01 
[-.26, .25] 

-.06 .95 -.07 
[-.32, .18] 

-.56 .58 

Asian -.34 
[-.59, -.09] 

-2.63 .01 -.14 
[-.39, .11] 

-1.12 .27 -.28 
[-.55, -.01] 

-2.06 .04 -.61 
[-.87, -.34] 

-4.43 <.001 

Relational Ties .05 
[-.07, .17] 

.86 .39 -.09 
[-.20, .03] 

-1.44 .15 .17 
[.04, .30] 

2.64 .009 .05 
[-.08, .17] 

.75 .45 

Fusion -.06 
[-.19, .06] 

-1.01 .31 -.04 
[-.16, .09] 

-.60 .55 -.12 
[-.26, .01] 

-1.80 .07 -.03 
[-.16, .10] 

-.47 .64 

Group Identification .06 
[-.10, .23] 

.73 .46 .16  
[-.00, .33] 

1.95 .05 -.07 
[-.25, .11] 

-.75 .45 -.11 
[-.28, .06] 

-1.25 .21 

Exp. Version  
(1 = Exp. 2B) 

.18 
[-.05, .41] 

1.52 .13 .13 
[-.09, .35] 

1.13 .26 .16 
[-.09, .41] 

1.23 .22 -.04 
[-.26, .18] 

-.33 .74 

Condition*Group 
Identification 

.19 
[-.02, .40] 

1.76 .08 .04 
[-.17, .25] 

.35 .73 .17 
[-.06, .40] 

1.43 .15 .34 
[.12, .55] 

3.02 .003 

Asian Group -.11  
[-.24, .03] 

-1.57 .12 -.16 
[-.29, -.03] 

-2.37 .02 -.08 
[-.22, .07] 

-1.04 .30 -.02 
[-.15, .11] 

-.34 .74 

AICc 781.85 774.52 819.63 801.12 
Mean VIF 1.40 1.41 1.40 1.42 
R2 Total .25 .25 .15 .15 
R2 Fixed Effects .19 .22 .08 .15 



 26 

S.5.3 Outliers on the Empathy Quotient Across Experiments 1 and 2 
 
 The sample size planning for Experiment 1 was based on an effect size that was 

hypothesized to be much larger (F(1, 28) = 4.33, p = .04, d =.74; Study 2 in Wiltermuth & 

Heath, 2009) than that which we observed in either of Experiments 1 or 2. Thus, tests of the 

effect of synchrony on mentalizing in Experiment 2 (where sample size was planned based on 

the observed effect size of Experiment 1) and across these two experiments are more sufficiently 

powered to detect the smaller effect sizes we observed. Post-hoc power analysis suggested a 

minimum of 76 participants per group to detect a true difference if there was one of the size we 

had observed across experiments (Exp. 1 [with outlier included]: d = .37, .95CI = [.00, .74]; Exp. 

2 [with outlier included]: d = .51, .95CI = [.28, .75]). Thus, the less robust effect observed in 

Experiment 1 could potentially be attributed to a lack of statistical power (where sample size was 

smaller than the minimum suggested sample size as indicated by the post-hoc power analysis). 

When data from Experiments 1 and 2 were collapsed (N = 412; 214 asynchronous, 198 

synchronous), we found that only the single outlier from Experiment 2 was identified as an 

outlier (see Figure S3), but we also removed the low EQ score from Experiment 1 in the 

following analyses. After removing these scores in this combined data set, participants in the 

synchronous condition (M = 46.12, SD = 9.60) scored significantly higher than those in the 

asynchronous condition (M = 41.91, SD = 9.24; t(398.95) = -4.49, p < .001, d = .45, .95CI = [.25, 

.65]).      
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Figure S3 
 
Box and whisker plot of Empathy Quotient by condition collapsed across Experiments 1 and 2. 
 

 
Notes: Outlier labels are participant ID numbers.  
 
S.5.4 Outliers in Experiment 3 
 
 In Experiment 3, we found that some IDAQ scores did deviate by at least three standard 

deviations from the mean in each condition: Control (Min = 2.07, Max = 9.13; Range +/- 3SDs = 

[.11, 9.17]); Synchronous (Min = 1.13, Max = 8.73; Range +/- 3SDs = [-.37, 8.13]); 

Asynchronous (Min = 1.47, Max = 9.73; Range +/- 3SDs = [-.06, 9.48]). Indeed, we found that 8 

participant’s scores on the IDAQ were outside of the expected range given the observed data (3 

in the control condition; 4 in the synchronous condition; 1 in the asynchronous condition; see 

Figure S4, top panel). We removed these outliers. In a linear regression model predicting 

anthropomorphism from condition, we found that anthropomorphism differed based on 

condition: Synchronous (M = 3.86, SD = 1.38), Asynchronous (M = 4.60, SD = 1.45), and 

Control (M = 4.56, SD = 1.41), model, F (2, 522) = 16.60, p < .001, R2
adj = .06. Participants in 

the synchronous condition scored significantly lower than control (b = -.48, .99CI = [-.79, -.18], 
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p < .001) but those in the asynchronous condition were not different from control (b = .03, .99CI 

= [-.28, .33], p = .82). Post-hoc Tukey contrasts revealed that scores were significantly higher in 

the asynchronous condition than in the synchronous condition (b = .54, .99CI = [.27, .82], p < 

.001. Full mixed effect model, as presented in the main text, is presented in Table S10. In this 

model, post-hoc Tukey contrasts again revealed that scores were significantly higher in the 

asynchronous condition than in the synchronous condition (b = .54, .99CI = [.24, .84], p < .001).   

In Experiment 3, we found that mental state attribution some scores did deviate by at 

least three standard deviations from the mean in each condition: Control (Min = 3, Max = 7; 

Range +/- 3SDs = [2.26, 8.90]); Synchronous (Min = 3.07, Max = 7; Range +/- 3SDs = [3.57, 

8.57]); Asynchronous (Min = 2.60, Max = 7; Range +/- 3SDs = [2.80, 8.65]). Indeed, we found 

that 5 participant’s scores on mental state attribution were outside of the expected range given 

the observed data (see Figure S4, bottom panel). We removed these outliers. In a linear 

regression model predicting mental state attribution from condition, we found that mental state 

attribution differed based on condition: Synchronous (M = 6.07, SD = .83), Asynchronous (M = 

5.74, SD = .97), and Control (M = 5.59, SD = 1.08), F(2, 503) = 10.51, p < .001, R2
adj = .04. 

Participants in the synchronous condition scored significantly higher than control (b = .51, .99CI 

= [.17, .84], p < .001) and those in the asynchronous condition were not different from control (b 

= .16, .99CI = [-.18, .49], p = .22). Post-hoc Tukey contrasts revealed that scores in the 

asynchronous condition were significantly lower than those in the synchronous condition (b = -

.34, .99CI = [-.63, -.07], p = .001). The results of a mixed effect model, as conducted in the main 

text, is presented in Table S10. In this model, post-hoc Tukey contrasts revealed that scores were 

lower in the asynchronous condition than in the synchronous condition (b = -.32, .99CI = [-.67, 

.04], p = .02).     
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Figure S4 

Box and whisker plots of IDAQ and Mental state attribution measure by condition in Experiment 
3.  
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Table S10 
 
Mixed effect model of Anthropomorphism and Mental State Attribution with outliers removed. 
 
 Anthropomorphism Mental State Attribution 

 b 
[.99 CI] 

t p b 
 [.99 CI] 

t p 

Condition 
(1 = Control) 

      

Synchronous -.44 
[-.81, -.06] 

-3.02 .003 .44 
[-.00, .87] 

2.57 .01 

Asynchronous .11 
[-.26, .47] 

.75 .45 .12 
[-.32, .56] 

.70 .49 

Age .01 
[-.11, .12] 

.14 .89 -.03 
[-.13, .08] 

-.72 .47 

Male -.25 
[-.53, .04] 

-2.25 .02 .11 
[-.16, .38] 

1.05 .30 

Asian .29 
[.01, .57] 

2.63 .01 -.28 
[-.52, -.03] 

-2.90 .004 

Social Cohesion .08 
[-.04, .19] 

1.67 .09 .25 
[.15, .36] 

6.08 <.001 

Asian Group -.10 
[-.24, .05] 

-1.67 .10 -.02 
[-.18, .15] 

-.25 .81 

Intercept -.02 
[-.39, .34] 

-.16 .88 -.11 
[-.52, .30] 

-.70 .49 

AICc 1322.71 1289.08 
Mean VIF 1.51 1.45 
R2 Total .16 .40 
R2 Fixed Effects .09 .12 
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