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• Men rate robots as slightly more  
rude, conceited, and hostile

• Women rate robots slightly better 

at identifying humans

INTRO
• Robots are filling more social roles in 

healthcare, education, and companionship.
• Social intelligence improves robots’ 

effectiveness in these social settings.
• The purpose of the current study was to 

determine if there were gender differences in 
the perceived social intelligence (PSI) of 
robots. 

METHOD
• A total of 296 MTurk participants aged 19 to 

72 (M = 37.33, SD = 11.47) viewed five 
videos of human-robot interactions and rated 
the robots on 20 PSI Scales.

• The 20 PSI Scales (Barchard et al., 2018) 
assess perceived skills in social information 
processing and social presentation.

• Participants rated each robot on each item 
(four items per scale, 80 items in total) using 
a 5-point agreement scale.

RESULTS
• Men rated the robots higher on three scales: 

Hostile, Conceited, and Rude
• Women rated the robots higher on one 

scale: Identifies Humans.
• See Figure 1.

DISCUSSION
• In the current study, the participants viewed 

videos that represented a vicarious 
experience. To increase external validity, 
future research can examine possible 
gender differences in PSI during direct in-
person HRI.

• The current study demonstrates the 
importance of allowing people to customize 
robot settings. To facilitate such 
customization, future studies should explore 
causes of these sex differences.

• PSI may also vary based on context. 
Women, who typically live longer than men, 
are more likely to require the assistance of 
robotic technology in the future. Perhaps 
robot customization should be designed 
with female users in mind. 

• What constitutes robot social intelligence 
may differ for different types of robots (e.g. 
caretaker robots vs cleanup robots). 
Therefore, optimization of PSI should be 
conducted within the specific context of the 
robot.
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Figure 1. Means of the four PSI scales in which significant differences were found.
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Abstract 
  
 Robots are expanding their roles to assist people in a variety of settings. When robots use more social features (e.g., 
expressive faces and arm gestures), this increases the quality of the human-robot interaction (Moro, Lin, Najat, & 
Mihailidis, 2019).  However, males and females perceive robots differently in many areas (de Graaf & Allouch, 2017; 
Kuo et al., 2009).  The current study explored possible sex differences in perceptions of robot social intelligence. 
 Participants viewed five videos.  In each, a robot interacted with one or more people. After each video, participants 
rated that robot on the 20 Perceived Social Intelligence (PSI) Scales (Barchard, Lapping-Carr, Westfall, Banisetty, & Feil-
Seifer, 2018).  These scales measure overall social competence; the ability to recognize, adapt to, and predict human 
emotions, behaviors, and cognitions; the ability to identify humans, individuals, and groups; and the ability to present 
oneself as a desirable social partner, someone who is friendly, helpful, caring, and trustworthy, and who is not rude, 
conceited, or hostile.   
 To determine if males and females perceive the social intelligence of the robots differently, we conducted a between-
within analysis of variance (ANOVA).  The interaction of gender and PSI Scale was statistically significant.  Therefore, to 
determine where the differences between males and females lay, we conducted 20 separate one-way ANOVAs.  Males 
rated the robots slightly more rude, conceited, and hostile, while females rated the robots as slightly better at identifying 
humans. 
 This research suggests the importance of allowing people to customize robot settings.  Just as people customize their 
smart phones and computers (changing their volume, etc.), users will benefit from being able to customize settings for 
robots.  Such customization will allow males and females (and other groups) to optimize their interactions with robots. 
 To facilitate such customization, future research should explore the causes of these sex differences.  What aspects of 
robot behavior, appearance, or functions cause differences in the perceptions of the robots?  When differences on the PSI 
scales occur across individuals or groups, what causes those differences?  Allowing customization of the factors that most 
influence perceptions of social competence may be critical for building meaningful human-robot relationships. 
 
 

Introduction 
 
Whether they’re taking blood pressure readings, helping with household chores, or blinking with apparent 

affection at a human companion, new generations of robots are filling roles that emphasize not only their technical but 
social capabilities. Social capabilities, including observing and interpreting gestures, cues, and behaviors, are an important 
part of social interactions that robots have with humans (Barnes & Sternberg, 1989). Humans may choose not to interact 
with and accept robots who lack these social features. One aspect in determining the acceptance of robots in social 
settings is the perceived social intelligence of the robots (Dautenhahn, 2007). Social intelligence, the ability to cooperate 
with others in order to achieve one’s goals, improves human-robot interaction (HRI; Ford & Tisak, 1983; Moro, Lin, 
Najat, & Mihailidis, 2019). One way to measure how people perceive the social intelligence of robots is through the use of 
the Perceived Social Intelligence (PSI) Scales (Barchard, Lapping-Carr, Westfall, Banisetty, & Feil-Seifer, 2018).  
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The PSI Scales are a set of 20 scales designed to measure the social information processing and social 

presentation characteristics of a robot. The present study sought to investigate whether there are differences in how men 
and women perceive the social intelligence of robots. In previous studies, gender has been shown to have an influence on 
HRI (Mutlu, Osman, Forlizzi, Hodgins, & Kiesler, 2006). For example, research suggests that men are more predisposed 
to robots than females (Carpenter et al., 2009). In addition, men are more likely than women to view a robot as a 
companion (de Graaf & Allouch, 2017). These findings suggest that there are differences in men’s and women’s 
evaluation of robots’ social capabilities. 

Differences in HRI between males and females may suggest differences in their perceptions of social intelligence 
in robots. Studies indicate that women perceive robot behaviors differently than men (Kuo, et al., 2009; Schermerhorn, 
Scheutz, & Crowell, 2008). It is important to understand how and where these differences lie so that robots can meet the 
needs of the user. For example, a robot intended to assist an elderly person with taking medication may be perceived by 
women—but not by men—as ill-adapting to human behaviors. In this case, women might not perceive the robot as 
socially intelligent and may be less likely to use it. This may be important if women, who typically live longer than men, 
are more likely to require the healthcare and companionship potentially provided by the robots of the future (Wang, 
Schumacher, Levitz, Mokdad, & Murray, 2013). The present study seeks to use the PSI Scales to determine if there is a 
difference in how men and women perceive the social intelligence of robots. 

 

Method 
 
Participants 

Participants were recruited through Amazon’s MTurk to complete a one-time, two-hour online study. Only 
individuals in the United States who had completed at least 500 tasks with a minimum acceptance rate of 95% on MTurk 
qualified to participate. A screening process ensured each participant would be able to view videos properly. Specifically, 
the study required use of a computer (not a cell phone) and participants had to pass a sound identification check to verify 
that they could hear audio.  

A total of 296 MTurk workers completed our study. Of these, 150 were male and 145 were female. One person 
preferred not to answer the question about gender and was removed from the sample for these analyses.  Participants 
ranged in age from 19 to 72 years old (M = 37.33, SD = 11.47). Demographic data showed 237 of the participants 
identified as White, 21 as African American, 15 as Asian, 12 as Hispanic, one as Native American, and nine as other.  
 
Measures 
 Demographics. Participants provided information regarding sex, age, and ethnicity. 
 PSI Scales. The PSI Scales (Barchard et al., 2018) assess the perception of 20 areas of social intelligence in robots. 
Items use a 5-point scale of agreement where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, and 5 = 
Strongly Agree. The 80 PSI items were presented in different orders for each robot to partially eliminate carry-over effects 
and order effects. When calculating the scores on each of the 20 PSI Scales, the four items that comprised the scale were 
averaged. 
 
Procedures 
 Each participant viewed five videos (each one to three minutes in length), which featured human-robot 
interactions. The videos’ authors provided permission to use and edit the videos for this study.  
 In the first video, a large humanoid robot named Robovie asks a woman in a research lab to lie about having seen 
an aquarium. The woman complies and is seen lying to the robot’s supervisor (Kahn et al., 2015). The second video 
features NAO, a small humanoid robot, shoplifting batteries from a grocery store, which leads him to be sentenced to 
community service. Despite this punishment, NAO later steals batteries from a friend’s bike lantern ,which causes her to 
crash (de Greeff et al., 2014). The third video features a robotic ottoman that approaches people so they can put their feet 
up and cues them when it wants to move away (Sirkin, Mok, Yang, & Ju, 2015). Next, PR2, a boxy humanoid robot, 
works with two different people to stack blocks in certain patterns. It varies its behavior based on unexpected human 
actions (Devin, Clodic, & Alami, 2017). In the final video, Green, a plush toy Dragonbot interacts with children during 
story time and visually depicts the stories on an iPad (Kory, 2014). 
 After completing the study, participants were debriefed and received a compensation of $15.  
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Data Analysis 

A between-within analysis of variance (ANOVA) was conducted to determine if there were any differences in 
how men and women rated the social intelligence of the robots. The between-subjects factor was gender and the within-
subjects factor was the PSI Scale. Mauchly’s test was applied to check the assumption of sphericity. Degrees of freedom 
were corrected using the Greenhouse-Geisser estimate. Finally, to determine where the differences were on the PSI scales, 
20 one-way ANOVAs were run, one for each scale. 

Results 
 
Mauchly’s test showed the 

assumption of sphericity was violated, χ2 

(189) = 17848.74, p < .001. Therefore, 
the Greenhouse-Geisser estimate for the 
departure from sphericity was used to 
correct the degrees of freedom (ε = .22). 
Overall, there was a significant 
interaction between the PSI Scales and 
gender (F(4.26, 4933.96) = 4.81, p = 
.001). Men and women scored 
differently on four scales. Males rated 
the robots higher on three scales: 
Hostile, F(1, 1407) = 8.65, p = .003; 
Conceited, F(1, 1444) = 5.82, p = .016; 
and Rude, F(1, 1395) = 4.56, p = .033. 
Females rated the robots higher on the 
Identifies Humans scale, F(1, 1414) = 
22.04, p < .001. See Figure 1. The 
differences between genders was very 
minimal. 

 

Discussion 
 
At the outset of our research, we intended to determine if there were significant differences in how males and 

females perceive the social intelligence of robots. Results indicated males found the robot ruder, more hostile, and more 
conceited. Women rated the robots higher on the Identifies Humans scale.  
           In this study, participants rated robots after watching videos; they did not have direct experience with the 
robots.   Therefore, it would be useful to compare the perceptions of males and females who have interacted with robots 
directly.  

Although the differences between men and women were small, they point to the importance of allowing people to 
customize robot settings.  Just as people customize their smart phones and computers (changing their volume, appearance, 
apps, etc.), users will benefit from being able to customize settings for robots. Such customization will allow males and 
females (and other groups) to optimize their interactions with robots. 

To facilitate such customization, future research should explore the causes of these sex differences. What aspects 
of robot behavior, appearance, or functions cause differences in the perceptions of robots as rude, conceited, and hostile? 
Similarly, what causes differences in the perception that robots can identify individual people? Although this study found 
no significant sex differences on the remaining PSI scales, when differences on those scales occur across individuals or 
groups, what causes those differences? Allowing customization of the elements that most influence perceptions of social 
competence may be critical for building meaningful human-robot relationships. 

Perceptions of social intelligence of robots (and sex differences in these perceptions) may vary based upon 
context. Given that women live longer than men, on average, women are more likely to need caretaker robots than men. 
Perhaps such robots should be designed with females’ preferences in mind. This may be particularly important if the users 
have limited ability to customize the robots due to limited fine motor coordination or dementia.  However, what makes a 
robot socially intelligent may differ for caretaker robots, hospital delivery robots, and store aisle clean-up robots, etc. 
Therefore, optimization of perceptions of social intelligence should be conducted within specific contexts. 

Figure 1 
Means of PSI Scales for Both Genders 

 
Figure 1. Means of the four PSI scales in which significant differences were 
found. 
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