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Study 1 

Pretesting (on a scale from −5 “very negative” to 5 “very positive”) indicated that the 

negative clips were rated as significantly more negative than the neutral midpoint (M = −1.73, SE 

= .21, t(16.3) = −8.09, p < .001) and positive clips were rated as significantly more positive than 

the neutral midpoint (M = 0.89, SE = .21), t(16.5) = 4.16, p < .001.  The targets’ nonverbal 

behavior did not significantly differ from the neutral midpoint in either condition, ps > .09.    

Study 1a 

Results 

Analyses.  

PROC MIXED DATA=work. Implicit1 NOCLPRINT COVTEST IC NAMELEN=100 
METHOD=REML; 
CLASS Participant stimulusItem; 
MODEL ReactionTime = Block|FamiliarityC/ SOLUTION DDFM=CONTAIN CL; 
RANDOM INTERCEPT Block / SUBJECT= Participant TYPE=VC; 
RANDOM INTERCEPT Block / SUBJECT=stimulusItem TYPE=VC; 
RUN; 
 
PROC MIXED DATA=work. Implicit1 NOCLPRINT COVTEST IC NAMELEN=100 
METHOD=REML; 
CLASS Participant stimulusItem; 
MODEL ReactionTime = Block/ SOLUTION DDFM=CONTAIN CL; 
RANDOM INTERCEPT Block / SUBJECT= Participant TYPE=VC; 
RANDOM INTERCEPT / SUBJECT=stimulusItem TYPE=VC; 
RUN; 
 
PROC MIXED DATA=work.Explcit1 COVTEST IC METHOD=REML; 
CLASS Participant Target; 
MODEL ExplicitAttitude =  Target|FamiliarityC/ SOLUTION DDFM=SATTERTHWAITE CL; 
REPEATED / R RCORR TYPE=UN SUBJECT= Participant; 
RUN; 
 
PROC MIXED DATA=work.Explcit1 COVTEST IC METHOD=REML; 
CLASS Participant Target; 
MODEL ExplicitAttitude =  Target / SOLUTION DDFM=SATTERTHWAITE CL; 
REPEATED / R RCORR TYPE=UN SUBJECT= Participant; 
RUN; 
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Effects of nonverbal messages on implicit bias.  Without controlling for familiarity 

participants were not significantly faster to categorize the target of positive nonverbal signals 

with good and the target of negative nonverbal signals with bad than the target of negative 

nonverbal signals with good and the target of positive nonverbal signals with bad (M = 7.94, SE 

= 5.13), t(171) = 1.55, p = .123, 95% CI [2.18, 18.06].   

Effects of nonverbal messages on explicit biases.  Explicit attitudes toward the target of 

positive nonverbal signals were significantly positive (M = 0.24, SE = .06), t(150) = 3.79, p < 

.001.  Explicit attitudes toward the target of negative nonverbal signals did not significantly 

differ from the neutral point of the scale (M = −0.12, SE = .06), t(150) = −1.82, p = .07.   

On the forced choice item participants were not significantly more likely to select the 

target of positive nonverbal signals as the target they liked best (64%) than the target of negative 

nonverbal signals, χ2(1, N = 151) = 3.82, p = .051.  We used a series of t-tests to examine the 

other explicit bias measures.  Participants reported significantly more warmth toward the target 

of positive nonverbal signals than the target of negative nonverbal signals, t(151) = 2.34, p = 

.020, 95% CI [1.12, 13.12].  Participants desired significantly more social distance from the 

target of negative nonverbal signals than the target of positive nonverbal signals, t(150) = 3.43, p 

< .001, 95% CI [0.14, 0.52].  Participants showed significantly more prosociality toward the 

target of positive nonverbal signals than the target of negative nonverbal signals, t(151) = 3.36, p 

= .001, 95% CI [0.22, 0.83].  

Without controlling for familiarity results remained largely the same.  On the forced 

choice item participants were significantly more likely to select the target of positive nonverbal 

signals as the target they liked best than the target of negative nonverbal signals, χ2(1, N = 151) = 

10.85, p = .001.  We used a series of t-tests to examine the other explicit bias measures.  
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Participants reported significantly more warmth toward the target of positive nonverbal signals 

than the target of negative nonverbal signals, t(301) = 3.35, p < .001, d = .19.  Participants 

desired significantly more social distance from the target of negative nonverbal signals than the 

target of positive nonverbal signals, t(301) = 4.86, p < .001, d = .28.  Participants showed 

significantly more prosociality toward the target of positive nonverbal signals than the target of 

negative nonverbal signals, t(301) = 4.84, p < .001, d = .28.  Results of a t-test indicated that 

participants showed a significant explicit bias against the target of negative nonverbal signals (M 

= 0.36, SE = 0.11), t(151) = 3.38, p < .001, d 95% CI [0.15, 0.57].  

Study 1b 

Results 

 Analyses 

PROC MIXED DATA=work. Implicit1 NOCLPRINT COVTEST IC NAMELEN=100 
METHOD=REML; 
CLASS Participant stimulusItem; 
MODEL ReactionTime = Block|FamiliarityC/ SOLUTION DDFM=CONTAIN CL; 
RANDOM INTERCEPT Block / SUBJECT= Participant TYPE=VC; 
RANDOM INTERCEPT / SUBJECT=stimulusItem TYPE=VC; 
RUN; 
 
PROC MIXED DATA=work. Implicit1 NOCLPRINT COVTEST IC NAMELEN=100 
METHOD=REML; 
CLASS Participant stimulusItem; 
MODEL ReactionTime = Block/ SOLUTION DDFM=CONTAIN CL; 
RANDOM INTERCEPT Block / SUBJECT= Participant TYPE=VC; 
RANDOM INTERCEPT / SUBJECT=stimulusItem TYPE=VC; 
RUN; 
 

Effects of nonverbal messages on implicit bias.  Without controlling for familiarity 

participants were not significantly faster to categorize the target of positive nonverbal signals 

with good and the target of negative nonverbal signals with bad than the target of negative 
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nonverbal signals with good and the target of positive nonverbal signals with bad (M = 4.79, SE 

= 4.00), t(245) = 1.20, p = .232, 95% CI [3.09, 12.66].   

Effects of nonverbal messages on explicit bias.  Explicit attitudes toward the 

nonverbally preferred target were significantly positive (M = 0.34, SE = .05), t(244) = 6.64, p < 

.001.  In contrast, explicit attitudes toward the nonverbally non-preferred target did not 

significantly differ from neutral point of the scale (M = 0.09, SE = .05), t(244) = 1.72, p = .09.   

On the forced choice item, participants were significantly more likely to select the target 

of positive nonverbal signals as the target they liked best (57%) than the target of negative 

nonverbal signals, χ2(1, N = 246) = 5.43, p = .020.  Participants reported significantly more 

warmth toward the target of positive nonverbal signals than the target of negative nonverbal 

signals, t(245) = 3.35, p < .001, 95% CI [3.13, 12.07].  Participants desired significantly more 

social distance from the target of negative nonverbal signals than the target of positive nonverbal 

signals, t(245) = 2.54, p = .012, 95% CI [0.04, 0.33].  Participants showed significantly more 

prosociality toward the target of positive nonverbal signals than the target of negative nonverbal 

signals, t(245) = 2.55, p = .011, 95% CI [0.07, 0.52]. 

Without controlling for familiarity results remained largely the same.  On the forced 

choice item participants were significantly more likely to select the target of positive nonverbal 

signals as the target they liked best than the target of negative nonverbal signals, χ2(1, N = 246) = 

5.23, p = .022.  We used a series of t-test to examine the impact of nonverbal signals on the other 

measures of explicit bias.  Participants reported significantly more warmth toward the target of 

positive nonverbal signals than the target of negative nonverbal signals, t(243) = 3.34, p = .001, d 

= .21.  Participants desired significantly more social distance from the target of negative 

nonverbal signals than the target of positive nonverbal signals, t(245) = 2.54, p = .012, d = .16.  
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Participants showed significantly more prosociality toward the target of positive nonverbal 

signals than the target of negative nonverbal signals, t(245) = 2.55, p = .011, d = .16.  On the 

composite measure, results of a t-test indicated that participants showed a significant explicit bias 

against the target of negative nonverbal signals (M = 0.26, SE = 0.08), t(245) = 3.30, p = .001, 

95% CI [0.10, 0.41].  

Study 2 

Pretesting indicated that the negative clips significantly differed from the neutral 

midpoint of the scale (p < .001), although the positive clips did not significantly differ from 

neutral (p = .568).  The warmth and friendliness displayed by the targets of nonverbal signals did 

not significantly differ from the neutral midpoint in either condition, ps > .10.   

Results 

Analyses.  

PROC MIXED DATA=work. Implicit2 NOCLPRINT COVTEST IC NAMELEN=100 
METHOD=REML; 
CLASS Participant stimulusItem; 
MODEL ReactionTime = Block|FamiliarityC/ SOLUTION DDFM=CONTAIN CL; 
RANDOM INTERCEPT Block / SUBJECT= Participant TYPE=VC; 
RANDOM INTERCEPT Block / SUBJECT=stimulusItem TYPE=VC; 
RUN; 
 
PROC MIXED DATA=work. Implicit2 NOCLPRINT COVTEST IC NAMELEN=100 
METHOD=REML; 
CLASS Participant stimulusItem; 
MODEL ReactionTime = Block/ SOLUTION DDFM=CONTAIN CL; 
RANDOM INTERCEPT Block / SUBJECT= Participant TYPE=VC; 
RANDOM INTERCEPT Block / SUBJECT=stimulusItem TYPE=VC; 
RUN; 
 
PROC MIXED DATA=work.Explcit2 COVTEST IC METHOD=REML; 
CLASS Participant Target; 
MODEL ExplicitAttitude =  Target|FamiliarityC/ SOLUTION DDFM=SATTERTHWAITE CL; 
REPEATED / R RCORR TYPE=UN SUBJECT= Participant; 
RUN; 
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PROC MIXED DATA=work.Explcit2 COVTEST IC METHOD=REML; 
CLASS Participant Target; 
MODEL ExplicitAttitude =  Target / SOLUTION DDFM=SATTERTHWAITE CL; 
REPEATED / R RCORR TYPE=UN SUBJECT= Participant; 
RUN; 
 
 

Effects of nonverbal messages on implicit bias.  Without controlling for familiarity 

participants were not significantly faster to categorize the target of positive nonverbal signals 

with good and the target of negative nonverbal signals with bad than the target of negative 

nonverbal signals with good and the target of positive nonverbal signals with bad (M = 7.79, SE 

= 5.13), t(31) = 1.52, p = .139, 95% CI [2.68, 18.35].   

Effects of nonverbal messages on explicit bias.  Explicit attitudes toward the 

nonverbally preferred target were significantly positive (M = 0.18, SE = .06), t(219) = 3.21, p = 

.002.  In contrast, explicit attitudes toward the nonverbally non-preferred target did not 

significantly differ from neutral point of the scale (M = 0.01, SE = .05), t(219) = 0.18, p = .854.   

On the forced choice item, participants were significantly more likely to select the target 

of positive nonverbal signals as the target they liked best (58%) than the target of negative 

nonverbal signals, χ2(1, N = 221) = 9.42, p = .002.  Participants reported marginally more 

warmth toward the target of positive nonverbal signals than the target of negative nonverbal 

signals, t(219) = 1.90, p = .058, 95% CI [−0.16, 9.01].  Participants desired marginally more 

social distance from the target of negative nonverbal signals than the target of positive nonverbal 

signals, t(219) = 1.78, p = .077, 95% CI [−0.01, 0.27].  Participants did not show significantly 

more prosociality toward the target of positive nonverbal signals than the target of negative 

nonverbal signals, t(219) = 1.53, p = .128, 95% CI [−0.05, 0.39].   

Without controlling for familiarity results remained largely the same.  On the forced 

choice item participants were significantly more likely to select the target of positive nonverbal 
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signals as the target they liked best than the target of negative nonverbal signals, χ2(1, N = 222) = 

5.17, p = .023.  We used a series of t-test to examine the impact of nonverbal signals on the other 

measures of explicit bias.  Participants reported marginally more warmth toward the target of 

positive nonverbal signals than the target of negative nonverbal signals, t(221) = 1.94, p = .054, d 

= .13.  Participants desired marginally more social distance from the target of negative nonverbal 

signals than the target of positive nonverbal signals, t(221) = 1.84, p = .068, d = .12.  Participants 

did not show significantly more prosociality toward the target of positive nonverbal signals than 

the target of negative nonverbal signals, t(220) = 1.53, p = .127, d = .10.   Results of a t-test 

indicated that participants showed a significant explicit bias against the target of negative 

nonverbal signals (M = 0.17, SE = 0.08), t(221) = 2.04, p = .043, 95% CI [0.01, 0.34].  

Study 3 

Pretesting confirmed that the negative clips were rated as significantly below the neutral 

midpoint (M = −0.97, SE = .29, t(10) = −3.32, p = .008) and positive clips were rated as 

significantly above the neutral midpoint (M = 2.47, SE = .29), t(10) = 8.47, p < .001.  The 

warmth and friendliness displayed by the targets of positive nonverbal signals did not 

significantly differ from the neutral midpoint, ps > .40.   

Results 

Analyses.  

PROC MIXED DATA=work. Implicit3 NOCLPRINT COVTEST IC NAMELEN=100 
METHOD=REML; 
CLASS Participant stimulusItem; 
MODEL ReactionTime = Block|FamiliarityC/ SOLUTION DDFM=CONTAIN CL; 
RANDOM INTERCEPT Block / SUBJECT= Participant TYPE=VC; 
RANDOM INTERCEPT / SUBJECT=stimulusItem TYPE=VC; 
RUN; 
 
PROC MIXED DATA=work. Implicit3 NOCLPRINT COVTEST IC NAMELEN=100 
METHOD=REML; 



Supplemental Materials    8 
  
 
CLASS Participant stimulusItem; 
MODEL ReactionTime = Block/ SOLUTION DDFM=CONTAIN CL; 
RANDOM INTERCEPT Block / SUBJECT= Participant TYPE=VC; 
RANDOM INTERCEPT / SUBJECT=stimulusItem TYPE=VC; 
RUN; 
 
PROC MIXED DATA=work.Explcit3 COVTEST IC METHOD=REML; 
CLASS Participant Target; 
MODEL ExplicitAttitude =  Target|FamiliarityC/ SOLUTION DDFM=SATTERTHWAITE CL; 
REPEATED / R RCORR TYPE=UN SUBJECT= Participant; 
RUN; 
 
PROC MIXED DATA=work.Explcit3 COVTEST IC METHOD=REML; 
CLASS Participant Target; 
MODEL ExplicitAttitude =  Target / SOLUTION DDFM=SATTERTHWAITE CL; 
REPEATED / R RCORR TYPE=UN SUBJECT= Participant; 
RUN; 
 
 

Effects of nonverbal messages on implicit bias.  Without controlling for familiarity 

participants were not significantly faster to categorize the target of positive nonverbal signals 

with good and the target of negative nonverbal signals with bad than the target of negative 

nonverbal signals with good and the target of positive nonverbal signals with bad (M = 2.75, SE 

= 3.68), t(449) = 0.75, p = .455, 95% CI [4.49, 9.99].   

Effects of nonverbal messages on explicit bias.  Explicit attitudes toward the 

nonverbally preferred target were significantly positive (M = 0.83, SE = .04), t(448) = 21.84, p < 

.001.  Explicit attitudes toward the nonverbally non-preferred target were also significantly 

positive (M = 0.65, SE = .04), t(448) = 15.25, p < .001.  Thus, although attitudes toward the 

target of positive nonverbal signals were significantly more positive than attitudes toward the 

target of negative nonverbal signals, the absolute valence of attitudes toward both targets was 

positive.      

On the forced choice item, participants were significantly more likely to select the target 

of positive nonverbal signals as the target they liked best (55%) than the target of negative 
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nonverbal signals, χ2(1, N = 450) = 3.96, p = .047.  Participants reported more warmth toward the 

target of positive nonverbal signals than the target of negative nonverbal signals, t(448) = 3.44, p 

< .001, 95% CI [0.10, 0.35].  Participants desired more social distance from the target of negative 

nonverbal signals than the target of positive nonverbal signals, t(448) = 2.71, p = .007, 95% CI 

[0.04, 0.25].  Participants showed significantly more prosociality toward the target of positive 

nonverbal signals than the target of negative nonverbal signals, t(448) = 3.17, p = .002, 95% CI 

[0.07, 0.29].   

Without controlling for familiarity results remained largely the same.  On the forced 

choice item participants were significantly more likely to select the target of positive nonverbal 

signals as the target they liked best than the target of negative nonverbal signals, χ2(1, N = 450) = 

3.91, p = .048.  We used a series of t-test to examine the impact of nonverbal signals on the other 

measures of explicit bias.  Participants reported more warmth toward the target of positive 

nonverbal signals than the target of negative nonverbal signals, t(449) = 3.43, p < .001, d = .16.  

Participants desired more social distance from the target of negative nonverbal signals than the 

target of positive nonverbal signals, t(449) = 2.72, p = .007, d = .13.  Participants showed 

significantly more prosociality toward the target of positive nonverbal signals than the target of 

negative nonverbal signals, t(449) = 3.17, p = .002, d = .15.   Results indicated that participants 

showed a significant explicit bias against the target of negative nonverbal signals (M = 0.18, SE 

= 0.05), t(449) = 3.39, p < .001, 95% CI [0.08, 0.29].  

Pilot Study 

This Pilot Study was designed to test the effects of exposure to nonverbal bias directed 

toward an individual on implicit and explicit attitudes toward that individual.  Clips were 

selected to equate the target’s nonverbal behavior across conditions, and an initial t-test indicated 
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that the target’s nonverbal signals did not significantly differ across conditions (p = .277).  

However, in subsequent studies we utilized a more sensitive multilevel modeling approach to test 

for differences between conditions, and when used here, results indicated that the target’s 

nonverbal behavior was significantly more positive when she was the target of positive 

nonverbal signals than when she was the target of negative nonverbal signals (Mdiff = 0.59, SE = 

0.27), t(48) = 2.15, p = .036.  Although this pilot study had this confound, we report it here for 

transparency. 

Method 

Participants.  Participants were recruited from an undergraduate psychology research 

participant pool at a large public university in the Pacific Northwest and received course credit 

for participating in this study.  Consistent with recent recommendations to include a minimum of 

100 participants per condition in behavioral research (Fraley & Vazire, 2014; Vazire, 2014), we 

set a target sample size of 150 per condition (N = 300).  To ensure that we would have at least 

300 participants, we collected as much data as possible within the Spring 2016 academic quarter.  

We received usable data from a total of 369 participants1.  Eighteen participants were excluded 

from analysis because they failed to meet inclusion criteria.  The final sample included 351 

participants (51% women, with three participants identifying as transgender, Mage = 19.26, SD = 

1.25).  Most participants identified as Asian (46%) or White (41%), and the remainder self-

identified as Black (1%), Native American (1%), mixed race (8%), or some other race (3%).  A 

total of 7% of the sample identified as Latinx.   

                                                 
1 An additional 27 participants were excluded from the dataset because they accessed the study multiple times and 
provided duplicate data.    
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Materials and procedure.  The university’s Institutional Review Board approved all 

materials and procedures.  This study comprised a between-subjects design with two conditions 

(negative nonverbal signals directed toward the target, positive nonverbal signals directed toward 

the target).  Participants accessed the study online and provided consent before moving on to one 

of the two randomly assigned counterbalance conditions.   

Nonverbal bias manipulation.  Nonverbal bias was manipulated using a series of silent 

video clips (10-15 seconds each) that were extracted from the American television show Ally 

McBeal.  All clips included the target (the show’s main character, Ally McBeal) and another 

character, who displayed largely positive or largely negative nonverbal signals toward the target 

(depending upon condition).  Pretesting (on a scale from 1 “very negative’ to 10 “very 

positive”—which was subsequently centered at the neutral midpoint) indicated that clips in the 

positive condition (M = 1.17, SE = 0.15) were rated as significantly more positive than clips in 

the negative condition (M = –1.46, SE = 0.15), t(269) = –20.32, p < .001.  Both sets of clips also 

significantly differed from the neutral midpoint of the scale (ps < .001).   

Both men and women demonstrated nonverbal signals in each condition.  Clips depicting 

positive nonverbal signals toward the target were combined into a single video and clips 

depicting negative nonverbal signals toward the target were also combined into a single video of 

approximately 10 minutes (each clip appeared twice).  See Open Science Framework for video 

clips, materials, and data files 

(https://osf.io/z4fd9/?view_only=0eeafa7be13b47388331c37146392d25).  Onscreen instructions 

presented with the video indicated that participants should “pay close attention to what happens, 

as it will be important for responding to subsequent questions.”    
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Dependent measure of implicit bias.  Immediately following the silent video, 

participants moved on to complete the SCIAT (Karpinski & Steinman, 2006), a computerized 

categorization task that measured implicit associations between the target and the concepts 

“good” and “bad.”  Participants completed two compatible blocks (of 24 and 72 trials) and two 

incompatible blocks (of 24 and 72 trials), each preceded by a series of training trials in which 

participants practiced categorizing stimuli into the correct locations.  Compatible blocks 

consisted of trials in which the target-concept pairing was consistent with the condition (e.g., 

target pairing with good in the positive nonverbal signal condition).  Category labels appeared in 

the upper-left and right-hand corners of the computer screen, and participants used keyboard 

keys to categorize target stimuli into the left or right category.  SCIAT stimuli consisted of color 

images of the target, positive words (e.g., marvelous, pleasure), and negative words (e.g., brutal, 

sickening).  If participants made a mistake, a red “X” appeared in the center of the screen and 

they were required to correct the error in order to move on.  SCIAT data was scored for 

congruency with nonverbal signal condition participants were exposed to.   

Dependent measure of explicit bias.  We included a series of items designed to assess 

participants’ explicit attitudes toward the target.  

Feelings thermometer.  Participants rated their feelings toward the target on a scale from 

0 (very cold) to 100 (very warm), consistent with the procedures used by Kinder and Drake 

(2009). 

Social distance.  Participants reported their comfort with a series of social encounters 

with the target, with 6 items on a Likert scale ranging from 1 (very uncomfortable) to 5 (very 

comfortable).  The list of social encounters included: sharing an apartment, allowing her to stay 

the night at your apartment, her dating one of your close friends or family members, sharing a 
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bathroom with her, sharing an ice cream sundae with her, and having her come to your house for 

dinner.  We created a scale of social distance by averaging participants’ responses across the six 

social distance items, such that higher scores indicated more comfort (less desired social 

distance) with the target. The social distance scale (α = .88, M = 3.07, SD = 0.85) showed high 

reliability.   

Prosocial behavior.  Participants were asked to imagine the target was a student at their 

university and indicate the likelihood that they would engage in the following activities with her: 

help her study for a test, let her borrow their text book, invite her to join their study group, give 

her their notes if she missed class, offer to exchange email addresses with her, choose her as a 

partner for a class project, or offer her a ride home from school.  Each item was answered on a 

Likert scale ranging from 1 (extremely unlikely) to 7 (extremely likely).  We created a scale of 

prosocial behavior by averaging participants’ responses across the seven items, with higher 

scores indicated more prosocial behavior toward the target.  The prosocial behavior scale (α = 

.94, M = 4.70, SD = 1.39) showed high reliability.   

To create a composite measure of explicit bias we first centered each measure (feelings 

thermometer, social distance, prosocial behavior) at the neutral point on the scale and then 

standardized them (standard deviation = 1).  Because we were interested in examining whether 

attitudes differed from neutral, we set the standard deviation to 1, but retained the natural zero 

point (rather than centering at the mean).  We then calculated the mean explicit attitude for each 

participant based on the arithmetic mean of the three standardized scores, such that higher values 

indicated more positive attitudes.  Results for individual scales for all studies are reported in the 

Supplemental Materials.   
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Familiarity items and attention check.  Given that we used clips from an existing 

television show, we wanted to assess the extent to which participants were familiar with the 

target of nonverbal signals prior to the study.  Specifically, we asked how familiar participants 

were with the actor and how familiar they were with the show that the clips were drawn from, on 

a scale ranging from 1 (not at all familiar) to 5 (extremely familiar).  These two items were 

averaged to create a composite measure of familiarity.  We also asked participants to report what 

they knew about the actor and the show in a short answer section.  Finally, because the study was 

completed online and required participants to attend to stimulus videos we included a self-

reported attention check item.  Specifically, we asked participants to report the extent to which 

they paid attention to the videos on a scale ranging from 0 (not at all) to 100 (completely).  

Finally, participants reported demographic information, after which they were thanked 

and assigned credit for participation.  

Results 

Data preparation and analysis.  The most common approach to SCIAT data analysis 

involves the calculation of D-scores (standardized effect sizes) for each participant.  However, 

this can result in inaccurate conclusions when there is systematic variation in responses to 

individual stimuli, given that traditional approaches do not account for such systematic variation 

(Wolsiefer, Westfall, & Judd, 2017).  Multilevel modeling is an increasingly utilized alternative 

(e.g., Skinner & Cheadle, 2016; Skinner & Hudac, 2017; Skinner & Rae, 2018; Van Bavel & 

Cunningham, 2009; Wolsiefer et al., 2017) that incorporates and adjusts for each participant’s 

reaction time on each individual trial using random effects of both participants and stimuli, 

greatly reducing Type I error rates (Judd, Westfall, & Kenny, 2012).  There is presently no 

consensus on how to appropriately calculate effect sizes in multilevel models (Peugh, 2010), 
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therefore the results of these analyses are accompanied by exact p-values and 95% confidence 

intervals only.   

In the current study the SAS UNIVERSITY PROC MIXED procedure (with 

Containment df) was used to conduct multilevel analysis with random intercepts for both 

participants and SCIAT stimuli (covariance structure = variance components).2  IAT block was 

the sole predictor, and all models controlled for familiarity (included the interaction between IAT 

block and mean-centered familiarity).  Random effects of IAT block across participants and 

stimuli were also included.3  Results reported here are controlling for familiarity.  Statistical 

inferences were largely the same with and without controlling for familiarity, but all differences 

are footnoted.  Reaction times more than 1.5 times the interquartile range above the third quartile 

and 1.5 times the interquartile range below the first quartile were identified as outliers (Tukey, 

1977).  This approach to outlier elimination generally produces a non-skewed distribution of 

reaction times, unlike some other approaches (e.g., removing reaction times less than 400 ms or 

greater than 10000 ms).  Using these criteria, 8.07% of trials were identified as outliers and 

removed.  

Participants reported very low familiarity with the actor and the show (M = 1.20, SD = 

.50) that the clips were drawn from.  Moreover, participants reported moderately high attention 

to the video (M = 71.79, SD = 22.31).  

Analyses.  

PROC MIXED DATA=work. ImplicitPilot NOCLPRINT COVTEST IC NAMELEN=100 
METHOD=REML; 
CLASS Participant stimulusItem; 
MODEL ReactionTime = Block|FamiliarityC/ SOLUTION DDFM=CONTAIN CL; 
                                                 
2 Our data required a simpler covariance structure (variance components) and method of calculating denominator 
degrees of freedom (containment) than indicated in our preregistration to estimate the model.   
3 In some of the subsequent studies the model would not converge with these random slopes, thus they were 
removed.  
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RANDOM INTERCEPT Block/ SUBJECT= Participant TYPE=VC; 
RANDOM INTERCEPT Block/ SUBJECT=stimulusItem TYPE=VC; 
RUN; 
 
PROC MIXED DATA=work. ImplicitPilot NOCLPRINT COVTEST IC NAMELEN=100 
METHOD=REML; 
CLASS Participant stimulusItem; 
MODEL ReactionTime = Block/ SOLUTION DDFM=CONTAIN CL; 
RANDOM INTERCEPT Block/ SUBJECT= Participant TYPE=VC; 
RANDOM INTERCEPT Block/ SUBJECT=stimulusItem TYPE=VC; 
RUN; 
 
PROC GLM DATA=work. ExplicitPilot; 
CLASS Target; 
MODEL ExplicitAttitude = Target|FamiliarityC/ SOLUTION EFFECTSIZE CLPARM; 
RUN; 
 
PROC GLM DATA=work. ExplicitPilot; 
CLASS Target; 
MODEL ExplicitAttitude = Target / SOLUTION EFFECTSIZE CLPARM; 
RUN; 

 

Effects of nonverbal messages on implicit bias.  Overall, participants showed no 

evidence of attitude creation—they were not significantly faster on the nonverbal signal-

congruent block than the nonverbal signal-incongruent block (Mdiff = 2.75, SE = 2.94), t(49) = 

0.94, p = .354, 95% CI [−3.15, 8.65].  However, there was a significant interaction with 

familiarity, t(61,000) = −2.21, p = .027, 95% CI [−24.36, −1.44].  Follow-up tests indicated that 

at low familiarity (−1 SD) participants formed implicit biases (Mdiff = 9.21, SE = 4.15), t(61,000) 

= 2.22, p = .026, 95% CI [1.09, 17.34].  In contrast, at high familiarity (+1 SD) participants did 

not form implicit biases (Mdiff = −3.72, SE = 4.15), t(61,000) = −0.90, p = .370, 95% CI [−11.85, 

4.41].   

Effects of nonverbal messages on explicit bias.  Results of a general linear model 

controlling for mean-centered familiarity indicated that participants’ explicit attitudes toward the 

target also did not vary as a function of condition (Mdiff = 0.11, SE = 0.07), t(347) = 1.51, p = 
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.132, 95% CI [−0.03, 0.25], d = .16.  In the positive nonverbal signal condition, attitudes toward 

the target were significantly positive (M = 0.38, SE = .05), t(347) = 7.64, p < .001.  In the 

negative nonverbal signal condition, attitudes toward the target were also significantly positive 

(M = 0.27, SE = .05), t(347) = 5.33, p < .001. The analysis had 80% power to detect an effect 

size of d = .30.  Familiarity did not moderate this effect, t(347) = 0.42, p = .673.        

 

 


