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The negative consequences of abusive user behavior towards (female) conversational agents (CAs) are widely 

discussed. This online experiment (N = 195) examined the impact of observing such behavior and related emotional 

expressions by CAs using light to foster observers' empathy towards CAs. We therefore used four different emotion 

expressions (neutral, joy, anger, sorrow) and two contrary user reactions to a misunderstanding (forgiving, abusive). 

Participants observed an interaction between Alexa and a user and evaluated the emotional state and perception of 

Alexa. Results indicate that abusive behavior cause a more negative perception of CAs and emotion expression via 

light can evoke empathetic reactions. This was stronger for negative emotions and when a congruent interaction context 

was present. Evoking empathy in the user via emotion expression is a potential solution to inhibit abusive behavior 

without using submissive verbal expressions that could be problematic in terms of gender stereotypes. 
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Introduction 

Many CAs, like Siri and Alexa, have a female character as studies 

have shown that both, women and men, find a soft female voice 

more pleasant (Purington et al., 2017). For Amazon's CA, the Echo, 

it was also shown that the interaction with it is perceived as more 

sociable when it is personified as Alexa and not as a device or 

computer (Purington et al., 2017). However, the female character 

also leads to stereotypical perceptions and a certain interaction with 

the CA as well as adverse effects (West et al., 2019). The fact that 

the sound of a male voice is preferred in authoritative interactions, 

but a female voice is preferred in helpful or assisting interactions 

(Mitchell et al., 2011), suggests a certain stereotypical perception 

of female speech assistants. This is accompanied by the widespread 

gender bias that women are submissive and tolerant of poor 

treatment (West et al., 2019). These biases also apply to the 

interaction with CAs and lead to undesirable effects. De Angeli and 

Brahnam (2006) have highlighted the link between female 

attributes of CAs and abusive behavior. 

 

Effects of aggressive behavior towards CAs. Regarding gender-

specific discrimination of virtual entities, various studies have been 

carried out (Dreyfuss, 2018; Fox et al., 2015; West et al., 2019). 

For example, researchers analyzed how the CAs Siri, Alexa, 

Cortana and the Google Assistant reacted to verbal sexual 

harassment. They found that they hardly ever gave negative 

responses or indicate the user’s speech as inappropriate and tend to 

be evasive (West et al., 2019). The CAs responses reinforce the 

stereotypical attitude that female characters tend to be submissive, 

obedient and polite, even when being harassed. For example, 

mistakes being made by virtual agents are interpreted as female 

mistakes in the context of an "expectation gap" (Dreyfuss, 2018). 

This "expectation gap" provides a source of user frustration, which 

is directed to technologies in an angry or scolding language 

(Mitchell, 2017). Some might see this user behavior as a kind of 

frustration reduction, since the technology cannot be "hurt" 

(Dreyfuss, 2018). However, these behaviors become problematic 

when the technologies are personified as human women. For 

example, the reticent and distracting reactions of Siri, Alexa and 

Co. to verbal abuse could be seen as standard by users and could 

become a stereotype of women and so lead to negative associations 

(West et al., 2019).  

In addition to the intensification of gender bias, there is a 

general risk to normalize verbal also in human-human interaction. 

Researchers found evidence that behavior towards the system can 

also affect real social relationships if the interaction with the 

devices does not change and behavior is moderated (Chin et al., 

2020). When users uninhibitedly abuse CAs verbally, these actions 

may be unintentionally reinforced as normal or acceptable. Since 

Alexa is increasingly used in families and in multi-person contexts 

(Purington et al., 2017), imitation behavior may occur (Curry & 

Rieser, 2018), especially to children (following the social learning 

theory by Bandura (Bandura, 1978). It can also lead to 

desensitization of aggressive verbal behavior (Krahé et al., 2011). 

Previous research has shown that regular exposure to simulated 

violence such as the abuse of robots desensitizes users to violent 

activities in real life (Whitby, 2008). In this respect, possibilities 

should be investigated to discourage humans' verbal abuse of CAs 

without reinforcing applied gender stereotypes. 

 

Inhibition of undesirable reactions to CA. An obvious option 

would be to adapt the language responses of CAs to such negative 

behavior and user requests (see also Curry & Rieser, 2019). This 

has already been processed by programmers, but it has not been 

fully satisfactory (West et al., 2019). In this context, studies of 
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different types of abuse of speech assistants investigated which 

emotions are generated in users depending on the reactions of the 

CAs to an interaction. According to the results of Chin and 

colleagues (2020), the participants in the study felt less angry and 

more guilty towards an emphatic agent than towards avoidance 

behavior or counterattacking by the agent. But using emphatic 

verbal reactions to abusive behavior, is problematic in terms of the 

gender bias, as described above (West et al., 2019). When female 

CAs show an emphatic (which is mainly a submissive) verbal 

reaction, this might first evoke guilt (Chin et al., 2020), but can 

reinforce given gender stereotypes in the long run (West et al., 

2019). Nevertheless, the study by Chin et al. (2020) highlights that 

the emotions of a speech assistant have an important influence on 

the user’s emotional state. This implies that the speech assistant has 

a significant influence on how the user will perceive and interact 

with such a system (Chin & Yi, 2019). Accordingly, the 

representation of further emotional signals should be considered in 

the interaction design to promote more empathy and thus a social 

exchange between user and CA.  

One possibility could be to give CAs an emotional component 

so that they can also express their reactions to certain user requests 

non-verbally and thus simulate an emotional personality without 

being submissive. Connolly and colleagues investigated, for 

example, how emotional representations of bystander robots 

influenced user behavior (Connolly et al., 2020). Participants 

observing robot abuse were more likely to engage in pro-social 

behavior when a robot expressed grief in response to the abuse. 

Moreover, it was also pointed out that the intelligence of robots has 

a significant influence on the destructive behavior of users when it 

comes to harming the robot (Bartneck & Hu, 2008). Accordingly, 

perceiving an emotional intelligence of technical systems could 

help to invent abusive behavior from users. 

Emotions can be shown by verbal expressions, voice timbre or 

nonverbal cues. However, the possibilities of CAs are limited in 

this regard. CAs lack certain abilities of voice variation to convey 

emotions as humans can, since they still sound quite robotic and 

cannot convey the non-verbal emotional content of a message. This 

makes it difficult for the user to recognize emotions from this small 

vocal variation of the CA. In this respect, further ways of 

representing emotions in CAs should be considered and their 

effects need to be investigated.  

 

Emotion Expression via light. Emotions are seen as an integral 

part of the architecture of robots to perceive them more realistically 

and socially (Cañamero & Gaussier, 2005). In connection with 

interactive technological systems, emotions are often represented 

by light. Technical systems thus react with a light display to user’s 

actions. For example, an iRobot Roomba was given an 

environmental presence to create an anthropomorphic perception 

of the robot by using light (Rea & Freyssinier, 2012). Studies in 

which the color brightness of a robot body was dynamically varied 

to simulate the emotional state of the robot were also conducted 

(Terada et al., 2012). In line with this, further studies demonstrated 

the effectiveness of robots' emotion expression using ambient 

colored light (Löffler et al., 2018; Song & Yamada, 2017). This 

interpretation of light displays is more accurate when paired with 

an action or context (Song & Yamada, 2017; Song & Yamada, 

2018). Accordingly, for a successful interpretation of the visual 

representation of emotions using colored light, it seems to be of 

great importance that the emotional information via the auditory 

and visual channels is congruent to identify the emotional 

expression accurately (Tsiourti et al., 2019; Valdez & Mehrabian, 

1994). 

Many CA devices have light rings to enrich the conversation. 

This also makes it possible to work with light effects as an 

emotional representation. For instance, the Amazon Echo could use 

the glowing ring that lights up during a conversation with Alexa as 

an emotional representation. This ring can represent different 

colors and symbolizes an active interaction by lighting up. Since 

different properties of light (hue, valence/brightness, 

chroma/saturation) are due to properties that generate emotions 

(Kaya & Epps, 2004), a color variation of the ring light could also 

serve as a non-verbal communicator. It could be problematic, 

however, if the user does not look exactly at the Echo device during 

the interaction with Alexa because the ring does not have a high 

spatial presence. Our idea in this context considers the functionality 

of Alexa to control smart lamps. Thus, it would be conceivable to 

use the ambient light of an external lamp next to the device for the 

light display as an interaction factor of Alexa for greater presence 

perception. 

 

Research Objectives and Contributions. Based on the negative 

effects of abusive behavior towards technological entities (Curry & 

Rieser, 2018; Krahé et al., 2011; Riebel, 2009; Whitby, 2008), 

mechanisms to inhibit such behavior should be investigated. While 

counteracting verbal expressions were not effective to inhibit such 

behavior (e.g., evoking feelings of guilt), emphatic ones were (Chin 

et al., 2020). However, it is critical in terms of gender stereotypes, 

when CAs use verbal submissive and emphatic expressions (West 

et al., 2019). Thus, other mechanisms to prevent such behavior have 

to be found. Prior research already showed that nonverbal behavior 

can express empathy (Hosseinpanah et al., 2018). Since CAs are 

limited by their embodiment and functions to express nonverbal 

cues, one of the few possibilities is to use light. Light was already 

found to be a nonverbal cue of technical systems that can express 

emotions (Löffler et al., 2018; Terada et al., 2012). Thus, 

expressing emotions via light might foster emotional intelligence, 

which was found to reduce abusive user’s behavior (Bartneck & 

Hu, 2008; Chin & Yi, 2019). Regarding these aspects, our goal was 

to investigate whether subjects sympathize with the CA when it 

shows emotional presentations via light when mistreated for a 

mistake.  

Based on the research described above, we expect recipient 

responses to vary depending on whether the user is conciliatory or 

insulting toward Alexa. Thus, we would like to explore the 

following research questions within the study:  

 

RQ1: Can CAs display emotions using ambient light? 

RQ2: How does the emotion expression via light affect the 

participants' emphatic emotional state? 
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RQ3: How does the emotion expression via light affect the 

perception of CAs? 

RQ4: Does the user's abusive behavior affect the perception of a 

CA from an observer´s perspective? 

RQ5: Do men and women differ in their perceptions of CA’s abuse 

and its emotional reactions? 

Method 

A 2(reaction)x4(emotion via light) between-subjects online 

experiment examined whether emotion expression as a reaction to 

different user behavior elicit an emphatic perception of the CA.  

Stimulus Material. Eight different videos varied in the presented 

reaction of the user (forgive vs. abuse) towards Alexa's failure and 

Alexa's reaction to this user behavior (see the four different light 

conditions in Figure 1).  

Figure 1. Alexa's emotion expression using external light. 

 

Videos overall presented a conversation between a male user (only 

seen from his back side) and Alexa. The user asks her to tell the 

current weather forecast. Alexa expresses the weather but from a 

different location. Thus, she is not responding correctly. After her 

answer, the user responds either friendly or unfriendly to her 

failure. In the friendly condition the user is forgiving ("No big deal. 

It can happen."), while in the unfriendly condition he expresses his 

anger by abuse ("Fucking Alexa, what did I buy you for anyway?"). 

Since it is usually mentioned that the interpretation of light in 

combination with an action of a system is more successful (e.g., 

Song & Yamada 2017; Song & Yamada, 2018), Alexa reacts with 

a verbal statement and a light display. Her verbal response is based 

on the user’s reaction either with: "Thanks for your 

understanding."(forgiving condition) or "That's not nice of you." 

(abuse condition). The external light symbolizes simultaneously 

Alexa´s emotion expression. This emotional expression through 

ligth got varied and one out of four different colors were chosen: 

white (neutral emotion), yellow (joy), red (anger) and blue 

(sorrow). The selection of colors for the respective emotions was 

based on conventions and metaphors (see Löffler et al., 2018), e.g., 

"feeling blue", as well as on Plutchik's Wheel of emotions (Terada 

et al., 2012). We chose these colors respectively emotions to test a 

variation of congruent and in-congruent representations and thus to 

analyze how the light representation affects the perception of 

Alexa's emotional state.  

Measures. The German version of Positive and Negative Affect 

Schedule (PANAS) by Krohne et al. (1996) was used twice to 

measure a) the perceived emotional state of Alexa and b) the 

emotional state of the participant. This scale contains 10 positive 

items and 10 negative items that were rated on a 5-point Likert 

scale. The internal consistency of this measure was good (α > .862). 

Additionally, the Godspeed questionnaire by Bartneck and 

colleagues, (2009) was used to evaluate participants' perception of 

Alexa regarding animacy (6 items, α = .813), anthropomorphism (4 

items, α = 0.843), likability (5 items, α = .916) and perceived 

intelligence (5 items, α = .834). To investigate the influence of 

individual characteristics on the perception of emotions and 

evaluation of Alexa, overall acceptance (3 items, α = .859) and fear 

(4 items, α = .760) of conversational agents as well as technology 

readiness (13 items, α = .832) got assessed, along with socio-

demographics and prior experiences with conversational agents. 

Sample. The final sample consists of 195 participants. 112 were 

female, 79 male and 4 persons did not want to specify their gender. 

The average age was 27 years (M = 27.26, SD = 9.50). The majority 

were students (N = 142), 40 employees participated, 4 people were 

still in their apprenticeship, 2 were civil servants, 3 persons were 

self-employed, and 4 participants stated miscellaneous. Overall, the 

technical readiness of the sample was rather high (M = 2.68, SD = 

1.05). Accordingly, the sample stated a moderate general 

acceptance of conversational agents (M = 2.68, SD = 1.05) and 

lower values for the fear of conversational agents (M = 1.94, SD = 

.86). The prior experiences with conversational agents were rather 

high. 69 participants stated to own a conversational agent, 14 do 

not own a conversational agent, but live with someone that owns 

one. Additionally, 77 participants know someone who owns a 

conversational agent. Only 33 people neither own such a device, 

nor do they know someone that owns a conversational device. 

Moreover, 2 people stated that they do not know what a 

conversational agent is.  

Procedure. In the beginning of the experiment participants gave 

informed consent. Afterwards they stated their technical readiness 

and their experiences with conversational agents. After one of the 

eight video versions got presented, participants evaluated Alexa’s 

emotional state and the perception of Alexa. Then they stated their 

own emotional state. In the end, socio-demographic variables got 

queried and participants received a debriefing. 

Results 
Effects on Emotion Perception. A two-factorial Multiple 

Analysis of Variance (MANOVA) was used to analyze the effect 

of user behavior and Alexa's emotion expression via light on the 

perceived positive and negative emotional state of Alexa and the 

user. Results indicate no main effects for both independent 

variables, but an interaction effect between the behavior of the user 

and Alexa's emotion expression for the perceived negative affect of 

Alexa, F(3,187) = 3.33, p = .021, n2 = .051. This effect got further 
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explored using simple effects. Results revealed that in the abuse 

condition (user reacts in an unfriendly manner) participants 

perceived Alexa's emotional state more negative when she 

expressed anger using the red light compared to the neutral 

condition (p = .014). No differences between the emotion 

expression conditions occurred for the empathetic reaction of the 

user (see Figure 2). Participants' emotional state was also not 

affected by the experimental conditions. 

 
Figure 2. Interaction of the emotion expression conditions and the user 

behavior condition for Alexa's negative affect. 

 
 

We further analyzed the relationship between Alexa's perceived 

emotional state and the emotional state of the participant. Pearson's 

Correlations showed that both the negative and the positive affect 

of Alexa and the participant correlate positively (see Table 1).  

 
Table 1. Correlation between Alexa's and participant's emotional state 

(** p <.005 and *** p <.001) 

  Alexa Participant 

  Pos. 

Affect 

Neg. 

Affect 

Pos. 

Affect 

Neg. 

Affect 

Alexa 
Pos. Affect 1 .491** .335** .151* 

Neg. Affect .491** 1 .141* .276** 

Partici-

pant 

Pos. Affect .335** .141* 1 .085 

Neg. Affect .151* .276** .085 1 

 
 

Effects on Person Perception. Using a second MANOVA the 

effect of user behavior and Alexa's emotion expression on the 

perception of Alexa got analyzed. Analyses yield no significant 

difference between the four emotion expressions. However, the 

perception of Alexa's likability (F(1,187) = 4.75, p = .031, n2 = 

.025) and intelligence (F(1,187) = 6.86, p = .010, n2 = .035) differs 

between both user behavior conditions (see Table 2). When the user 

abuses Alexa verbally after the misunderstanding, Alexa is 

perceived as less likable and less intelligent. No interaction effect 

between both variables was found.  

 
Table 2. Means and standard deviations of Godspeed subscales for both 

user behaviors. 

 Forgiving Abusive 

 M SD M SD 

Anthrop. 2.10 .92 2.00 .90 

Animacy 2.62 .85 2.55 .74 

Likeability 3.58 .90 3.30 .94 

Intelligence 3.33 .82 3.04 .74 

 

Sex Differences. To investigate the influence of sex on the emotion 

perception, we calculated a two-factorial MANOVA with sex and 

the user behavior condition as independent variables and Alexa's 

and participant's positive and negative effect as dependent 

variables. While no main effects where found, a significant 

interaction effect occurred for Alexa's perceived negative affect, 

F(1,187) = 3.192, p = .022, n2 = .028. Figure 3 presents this effect 

and demonstrates that while men rated Alexa's affect more negative 

in the friendly condition, women attributed a higher negative affect 

to Alexa in the abusive condition.  

 
Figure 3. Estimated marginal mean from PANAS Alexa negative and 

gender. 

 
 

No effects were found for the emotion expression conditions in 

relation to participants' sex. Nor were any differences between 

sexes in the evaluation of Alexa's person perception detected. 

 

Discussion 

The present study investigated the effect of emotion expression by 

CAs using ambient light as a reaction to abusive user behavior. As 

abusive user behavior leads to multiple negative consequences 

(Bandura, 1978; Krahé et al., 2011; West et al., 2019), it is 

important to build systems that can prevent this behavior. Verbal 

emphatic reactions were found to be effective (Chin et al., 2020), 

but are problematic, since they trigger gender stereotypes (West et 

al., 2019) as most CAs are female. Studies further showed that 

emotion expression can be used to evoke pro-social behavior in 

users that observe robot abuse (Connolly et al., 2020). Thus, the 

present research combined verbal reactions (which are not 

submissive and do not foster gender stereotypes) with emotion 

expression. However, CAs lack of possibilities to express emotions 

besides verbal expressions. As prior research emphasized that 

technical entities like robots (and CAs) can use light to express 

emotion (Löffler et al., 2018; Terada et al., 2012), ambient light 

was chosen for this purpose.  

 

Can CAs display emotions using ambient light? (RQ1). To 

evaluate the effectiveness of this approach, we investigated if 

participants detect the presented emotion of Alexa (the chosen CA 
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in the present study). Results indicated that only negative emotions, 

more precisely anger, were recognized correctly. Participants 

evaluated the emotional state of Alexa more negative when users 

abuse her, and she expressed anger (using red ambient light). 

Accordingly, the context of the emotion is important, since in 

congruent emotion expressions (e.g., the user abused Alexa and she 

expressed anger) participants recognized the emotion more 

correctly. These findings indicate that in the setting of abuse the 

emotion expression via light might be a sufficient reaction, since 

negative emotions are requested. However, for scenarios where 

positive emotions like joy are needed, emotion expression using 

light might be problematic.  

 

How does the emotion expression via light affect the 

participants´ emphatic emotional state? (RQ2). The 

participants` emotional state was not affected by the experimental 

emotion expressions of Alexa. This missing effect of Alexa's 

emotion expression on participants´ emotional state can be 

explained by the observation study design. Participants have not 

truly interacted with Alexa but watched an interaction from an 

observer’s perspective. Stronger effects are assumed when the 

emotion expression is tested in an actual interaction study. 

Nevertheless, positive correlations between Alexa's perceived 

emotional state and the emotional state of the participants were 

found. This could indicate an emphatic reaction of the participants 

but must be investigated in more depth. 

 

Does the emotion expression via light (RQ3) and user’s abusive 

behavior affect the perception of a CA from an observer´s 

perspective? (RQ4). We investigated whether the expression of 

emotions using different light modalities affects the perception of 

CAs. The results showed no difference in the perception of Alexa 

(about anthropomorphism, animacy, likability and intelligence) 

between the four emotion expressions. In contrast, it was found, 

that an abusive user behavior affects the perception of the CA 

regarding competence and likability. Participants that watched an 

interaction where the user abused Alexa verbally, evaluated Alexa 

less competent and less likable. On the one hand, this might be 

explained by the verbal response Alexa gave, since prior studies 

showed that counteracting behavior can reduce the likability 

perception (Chin et al., 2020). On the other hand, humans tend to 

trust more in other humans than technical systems (Dietvorst et al., 

2015). The human observer might therefore be more likely to side 

with the user. This might lead to a devaluation of Alexa and her 

abilities to legalize the abusive behavior of the user. The observer 

might have feelings like "When the user is getting this angry, the 

CA must have done something badly wrong.". This devaluation can 

lead to imitation behavior and more abuse in the long term, which 

is described by the social learning theory (Dietvorst et al., 2015). 

However, participants have not evaluated the behavior of the user 

and their own likelihood of showing this behavior. This must be 

investigated in future studies.   

 

Do men and women differ in their perceptions of CA’s abuse 

and its emotional reactions? (RQ5). Men and women seem to 

perceive the emotion expression of Alexa equally and do not 

evaluate the CA differently. But there is a difference in the 

evaluation of the perceived emotional state of Alexa related to the 

presented user behavior. Women attribute higher negative affect to 

Alexa than men when it is abused by the user. This can be explained 

with the fact that women tend to be more empathetic in general 

(Rueckert et al., 2011). Moreover, men evaluate verbal aggressive 

behavior as more appropriate than women do (Aloia & Solomon, 

2017). Thus, men might not have identified the user’s behavior as 

problematic and harmful. This might lead to the fact that men tend 

to show more abusive behavior. However, since no differences 

regarding the emotion expression were found, using light might be 

beneficial for all sexes.  

 

Limitation and Future Work 
To investigate our research questions, we implemented an online 

study in which a participant observed a fictitious interaction 

between a user and his CA Alexa and gave a rating of Alexa´s 

emotional state based on the observation. We had chosen an 

observing scenario for the study to analyze a possible imitation 

behavior of the recipient (see section 2). If the participant interacts 

directly with the CA, different results could be expected, whereas 

it can be difficult to verify whether a participant in a laboratory 

study would show aggressive or abusive behavior towards the CA 

on its own initiative. However, it is assumed that the effect of a 

direct interaction with Alexa in such a scenario would have a 

greater impact on the subjects and they would tend to attribute an 

emotional component to the CA then. 

The fact that most participants tended to describe Alexa as 

unemotional in their open responses may have led them to perceive 

the negative user behavior towards the CA shown in the video as 

un-problematic. This could also indicate desensitization to such 

hostile behavior (see section 1.1). However, participants did not 

state their evaluation of the user’s behavior in the present study, 

since the evaluation of the CA was in the focus. Future studies 

should concentrate on the effect of emotion expression regarding 

the evaluation of abusive behavior.  

The convenient sample is also a given limitation, since mainly 

younger and well-educated people participated in the present 

experiment. Especially for children, people with lower cognitive 

abilities and people with a low general technology acceptance the 

given results might be different. It is also possible that the 

representation of Alexa's emotional component was not strong 

enough by the light representation to evoke empathy or sympathy 

with the CA. Therefore, it should be paired with stronger verbal 

cues.   

Future research could focus on the evaluation of different verbal 

reactions of the CA to the abusive behavior of a user in combination 

with the light condition. When Alexa tends to react verbally in a 

friendly manner but shows anger through the red light as dignified 

emotion, this could reduce the stereotype that women are 

submissive and tolerant of poor treatment (West et al., 2019). Thus, 
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an examination of the comparison between stereotypical behavior 

of CA, i.e., tolerant behavior, and a rejecting behavior in 

combination with different light representations of emotions could 

be interesting. Moreover, results might be different, when the user 

or observer has a kind of relationship and shared history with the 

CA. Humans tend to also show bonding or closeness to technical 

systems (Bickmore et al., 2005). Thus, people might identify CAs 

more as a social interaction partner in long-term interactions and 

therefore show more empathy towards them. 

Overall, the present findings have implications for the design of 

emotional responses made by conversational agents. Furthermore, 

it highlights the importance of strategies to prevent abusive 

behavior, since observation affects the evaluation of CAs that could 

lead to imitation behavior. 
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