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ABSTRACT 

With the rise of smart devices in the 21st century, children are increasingly engaged in 

socially contingent interactions with conversational agents such as Alexa, Google Assistant, and 

Siri. Using an online parent survey, young children’s verbal interactions (parasocial interactions) 

and emotional relationships (parasocial relationships) with conversational agents were examined 

in a naturalistic study. A total of 92 parents responded to the survey, 70 of whom qualified 

because they had a conversational agent. Exploratory and confirmatory factor analyses of 

emotional parasocial relationships with conversational agents in a subset of this sample (n = 58, 

mchild age  = 5.54 years, age range 3-10, 33 females) revealed three dimensions: attachment, 

personification, and social realism. These dimensions are consistent with children’s parasocial 

relationships with media characters.  The relation between parasocial verbal interactions and 

emotional parasocial relationships with conversational agents was bidirectional.  The results 

indicate that children develop close emotional ties with artificial beings, treating them as human-

like entities with feelings and for whom they have feelings.  Implications for interactions with 

artificial life as children’s trusted social partners are considered.  

Keywords: Children, parents, artificial intelligence, conversational agents, parasocial 

relationships, parasocial interactions, social contingency, trust  
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Chapter 1. Introduction 

Children’s one-sided emotional connections with media characters, known as parasocial 

relationships (PSRs), often have been studied in the context of children’s television programs 

(Calvert, 2015). As smart home devices have become more commonplace, companies have 

developed artificial intelligent conversational agents (CAs) like Siri, Alexa, and Google 

Assistant to interact with people and to answer questions through what is known as parasocial 

interactions (PSIs), pseudo one-way conversations between children and a mediated being that 

are perceived as mutual interactions (Lauricella, Gola, & Calvert, 2011).  

Although 91% of U.S. parents with children ages 2-8 reported that they or their family 

members interacted with a conversational agent (Common Sense Media, 2019), little research 

has been conducted on the presence of children’s parasocial relationships and parasocial 

interactions with CAs, and in their trust in what these artificially intelligent systems say. The 

current study uses parent reports to describe children’s parasocial relationships  and parasocial 

interactions with CAs. 

Chapter 2. Literature Review 

Parasocial Relationships and Parasocial Interactions 

 Parasocial relationships reflect human social relationships. That is, they involve 

experiences with either humans or anthropomorphized (i.e., human-like, Airenti, 2015) entities 

or objects that involve interpersonal attachments, emotional feelings, and that fulfill the needs of 

people (Hoffner, 2008). Human relationships also involve socially contingent conversations with 

others (Roseberry, Hirsh-Pasek & Gollinkoff, 2014), an experience that parallels the one-way 

parasocial interactions that adults (Horton & Wohl, 1956) and children (Calvert, 2021) have with 

media personae and characters.  
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 Parasocial relationships exist at all ages (Bernhold, 2019). The concept was first 

introduced for adults’ media experiences as the “seeming face-to-face relationship between 

spectator and performer" (Horton & Wohl, 1956, p. 215). Parasocial interactions were defined as 

the illusion of the give and take of a conversation created by the performer with the spectator 

(Horton & Wohl, 1956). Parasocial interactions were subsequently defined as the perception of 

the immediate conversational experiences a viewer has with a character or actor, with a 

parasocial relationship defined as an ongoing emotional connection that a viewer develops with a 

performer (Dibble, Hartmann, & Rosaen, 2016; Hartmann & Schramm, 2008). Over time, the 

research on this topic expanded to an examination of children’s parasocial relationships and 

parasocial interactions with media characters. 

Children’s Parasocial Relationships  

 Parasocial relationships and parasocial interactions with media characters reflect 

anthropomorphic thinking, in which human-like qualities are attributed to non-human beings 

(Epley, Waytz, & Cacioppo, 2007). In children’s media, for example, children form parasocial 

relationships with their favorite characters, such as Mickey Mouse or Frozen’s Elsa and Anna  

(Richards & Calvert, 2017). These animated characters are portrayed and often act human-like; 

for example, they walk upright, talk, have feelings, and have adventures with friends and family 

(Calvert, 2017; Calvert & Richards, 2014).  

Parasocial relationships with media characters develop through experiences with tangible 

human-like plush toys and interactive toys as well as by observing the characters in videos 

(Calvert, Richards, & Kent, 2014; Calvert, 2015; Gola, Richards, Lauricella, & Calvert, 2013).  

More specifically, children can play with embodied characters in the form of toys, which can 

provide opportunities for nurturing the characters, thereby leading to the development of 
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parasocial relationships with the characters across physical and virtual settings (Calvert et al., 

2014; Gola et al., 2013). In these playful, imaginative exchanges, children also talk to characters, 

making them their social partners (Calvert, 2017). Children can also develop parasocial 

relationships with characters by observing them onscreen (Calvert, 2015). Although children do 

not share the same embodied qualities with a CA that is possible with a toy animated character or 

an animated cartoon character, CAs provide children with an opportunity to be social partners 

through conversation, another property of friendships and of parasocial relationships (Bond & 

Calvert, 2014). Thus, parasocial relationships and pseudo parasocial interactions are possible 

between children and their favorite animated media characters and associated toy replicas as well 

as with CAs. 

 Using factor analyses of parents’ reports of their children’s experiences with their 

favorite media characters, Bond and Calvert found three dimensions of parasocial relationships: 

attachment, character personification, and social realism. The attachment dimension, which most 

closely aligns with emotional closeness, includes the character making the child feel 

comfortable, safe, and the voice of the character soothing the child. Character personification, 

which most closely aligns with being like a person, includes the child believing that the character 

has thoughts and emotions, needs, and wants, that the child trusts the character and treats them as 

a friend, and that the child gets sad if the character makes a mistake. The social realism 

dimension, which most closely aligns with believing that a media character can occur in face-to-

face experiences or not, includes the child believing the character is real, not imaginary, and that 

the character is acting out their behaviors in real life.  Similar dimensions of children’s parasocial 

relationships emerge when young children report about their favorite characters (Richards & 

Calvert, 2017). It is not clear, however, if there are developmental differences in how children 
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perceive characters on these dimensions. For instance, do younger children perceive the 

characters as more real than older children do?  

 Children’s Parasocial Interactions  

  Parasocial interaction techniques, in which children talk to onscreen media characters, 

are often used in children's educational television programs (Calvert, 2015). Many of these 

characters appear to speak directly to young children by looking through the camera lens and 

creating a conversation with children in the viewing audience (Lauricella et al., 2011). For 

example, young children who are watching Blue’s Clues are asked to call out when they see 

paw-print clues onscreen, and children watching Dora the Explorer help her by saying, “Swiper, 

no swiping!” when Swiper the fox tries to trick Dora.  

  Parasocial interactions have now become part of intelligent character prototypes 

designed to teach children academic topics, such as math, by having socially meaningful 

characters—in this case Dora the Explorer—provide socially contingent feedback to children 

(Calvert et al., 2020). The parasocial interactions in the Dora prototype included meaningful 

math talk to teach children math, and small talk to create repertoire with the character. The math 

talk, particularly when combined with children’s strong parasocial relationships including trust in 

the character, was effective in teaching math skills (Calvert et al., 2020). In a parallel line of 

research, Finkelstein (2018) found that a prototype of a virtual peer who used code switching 

was effective in teaching science. Specifically, small talk that was culturally sensitive to the 

linguistic speech patterns of African American children was used by the virtual peer to build 

repertoire and trust, and then the virtual peer switched to Standard American English to teach 

science. Taken together, these studies demonstrate that the kind of PSI is important in children’s 

learning. In the current study, PSI inquiry—the questions children ask CAs—will be examined.   
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 Animism 

  Biological properties of life are understood earlier than psychological properties of life 

(Calvert, 2021). Animism is a property of thought in which inanimate objects are perceived as 

being alive, the biological properties of life, and as having consciousness (Flavell, 1963; Piaget, 

Tomilson, & Tomilson, 2007). By ages 3-4, the biological properties of life are generally well 

understood (Jipson & Gelman, 2007).  However, recent studies that consider how children 

perceive AI suggest that there may be a new emerging ontological category for robots that is 

neither human nor machine (Bernstein & Chowley, 2008; Festerling & Siraj, 2020; Kahn et al., 

2007; Kahn et al., 2012; McHugh, Callanan, Takayama, Weatherwax, & Jipson, 2021; Xu & 

Warschauer, 2020;). For example, McHugh and colleagues (2021) found that 3-6-year-old 

children rated a robot named Skye as less animate than a dog, but more animate than a plant, a 

river, and a washing machine. Similarly, Kahn and colleagues (2012) reported that 14% of 9-, 

12-, and 15-year-old children said that a humanoid robot named Robovie was alive and 48% said 

he was not alive, but 38% said he was “sort of” alive, refusing to categorize him as either alive or 

not.  

  Children also gave Robovie anthropomorphic, human-like qualities, believing that he 

could be a friend, be trusted, and offer comfort (Kahn et al., 2012), which were most pronounced 

for the 9 and 12-year-old children.  These characteristics are also found in parasocial 

relationships (Bond & Calvert, 2014).  

  The emerging age of AI, then, brings with it considerations relevant to both animism 

and anthropomorphism. Both constructs are relevant in children’s judgments about and 

experiences with artificial life: attributions of psychological qualities are important, just as 

attributions of biological life are (Kahn et al., 2007). 
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 Relation of Children’s PSRs and PSIs  

  In the Bond and Calvert (2014) model, parasocial interactions predicted parasocial 

relationships. That is, interacting with characters led to closer emotional relationships with them. 

This same process may be applicable to artificial life.  Once formed, it is also possible that 

stronger parasocial relationships that include trust may predict more parasocial interaction. Put 

another way, the relation between these two variables may be bidirectional. That question is of 

interest here.  

Conversational Agents 

Conversational agents (CAs), also known as voice assistants, are artificially intelligent 

programs that converse in a way that mimics human speech and human interaction patterns 

(West, Kraut, & Chew, 2019). Although CAs may not look like traditional characters children 

would interact with—as they are instead disembodied voices accessed through various 

technological devices—they have been painstakingly designed by teams of writers and creators 

to be personified and human-like (West, Kraut, & Chew, 2019).  

By responding to children’s questions and requests, the CA works at their level. Garg and 

Sengupta (2020) shared a conversation where a child asked the CA if it loved them. After a back 

and forth conversation with the CA asking the child questions, the CA said, “I think you and I 

are best buddies. You can lean on me my friend” (p. 11:16).  This kind of parasocial interaction 

can be interpreted as language that may promote parasocial relationships.  

Though a conversation with a CA approximates an interaction with embodied intelligent 

characters through socially contingent replies to children, a CA is not truly social. Rather it is 

just designed to seem as though it is social through the personification of the artificially 
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intelligent program. Put simply, CAs are not alive so they can only simulate a true social 

interaction. 

Though pushing a button may be a more effective CA interface than voice activation for 

children (Catania et al., 2020), they generally interact with CAs through verbal discourse (Lovato 

& Piper, 2015). Users give the CAs commands (e.g., Hey Google, tell me a story), and they also 

ask the CAs questions. For example, 45% of the interactions with the CAs that had been placed 

in families’ homes were questions, with children asking the most questions about science and 

technology (Lovato, Piper & Wartella, 2019).   

  Children use questions to learn about the world around them and how it works (Kuhn, 

Modrek & Sandoval, 2020; Wellman, 2020) and may be particularly important in fostering 

intellectual curiosity. Through parasocial interactions with CAs, children’s questions serve as a 

gateway to their early uses of smart devices and the internet. Therefore, whomever children 

choose to place their trust in to answer these questions will inevitably affect their understanding 

of the world around them. Although there is extensive research on how children gather 

information from other people (Bascandziev & Harris, 2016; Corriveau & Harris, 2009; Mills, 

Danovitch, Grant & Elashi, 2012; Nurmsoo & Robinson, 2009), research has only just begun to 

look at whether children ask similar questions of CAs, and if so, how they determine which ones 

are trustworthy sources of information (Breazeal et al., 2016; Danovitch & Reem, 2013; Noles, 

Danovitch, & Shafto, 2015).  

 Children’s emotional parasocial relationships and parasocial interactions have not yet 

been studied in relation to anthropomorphized programs used to represent a person in CAs. 

Children do believe the CAs they interacted with were intelligent, friendly, and trustworthy, with 

older children believing that CAs were more intelligent than younger children (Druga, Breazeal, 
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Williams, & Resnick, 2017). Younger children spent more time asking the CA questions about 

who the CAs were or about other personified attributes (Druga et al., 2017; Yarosh et al., 2019). 

Similarly, children preferred CAs that were personified, such as having a name (Yarosh et al., 

2019). However, these CAs were created by the research team and/or used in a lab setting, so 

they do not necessarily reflect usage with commercial at-home interfaces like the ones 

participants in our naturalistic study would have interacted with at home.  

The Current Study 

  The purpose of this study was to determine if children talk to conversational agents 

(PSI), as well as develop close emotional relationships (PSRs) with them. Children’s age, age-

related beliefs, and their perceptions about life were considered as potential predictors of PSR 

and PSI. Our research questions were as follows: 

RQ1:  Based on parent report, will children demonstrate parasocial interactions with 

conversational agents in their homes?  If so, what types of questions do children 

ask their conversational agent, as per parent report? 

RQ2: Based on parent report, will children form emotional parasocial relationships with 

conversational agents? 

RQ3: Based on parent report, are there developmental differences in children’s parasocial 

relationships with conversational agents or in their beliefs that conversational 

agents are alive? 

Our hypotheses were as follows: 

H1: Based on parent report, the more questions children ask the CA, the stronger the 

parasocial relationship they will have with the CA. 
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H2: Based on parent report, the stronger children’s emotional relationship is with the CA, 

the more questions they will ask it. 

Chapter 3. Method 

Parents were recruited via email and social media accounts, by contacting prior research 

participants, and through outreach to the professional and personal contacts of a research team in 

a U.S. university center. A total of 92 U.S. parents responded to the survey, 70 (mchild age = 5.42 

years, range 3-10 years, 39 females) of whom qualified because they had a CA in their home. 

Fifty-eight of these respondents completed the entire questionnaire and 12 did not complete the 

PSR section. A sensitivity analysis was conducted to determine if there was systematic attrition 

between parents who completed the study and those who did not based on how long they had a 

CA in their home because experience may change how children interacted with and perceived 

the CA (Bernstein & Chowley, 2008). There were no statistically significant differences between 

the parent groups on how long children had access to a CA in their homes (m= 2.47 years 

(SD=.878) for those who completed the full survey versus those who did not complete the full 

survey (m = 2.33 (SD=.651), t = .527, p = .60). 

The subsample of 58 parents (mchild age  age = 5.54 years, age range 3-10, 33 females) 

reported their children’s verbal interactions (parasocial interactions) and emotional relationships 

(parasocial relationships) with their conversational agent.  As reported by their parents, the race 

or ethnicity of these children was 86% White, 12% Asian, 5% Black or African-American, 3% 

Hispanic or Latino/Latina/Latinx, and 1.7% Native Hawaiian or Other Pacific Islander. 

The Survey Instrument 

Parents of children answered an online questionnaire created in Qualtrics survey 

software. The research design was approved by a university IRB. The 32-item questionnaire 
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asked respondents about children’s access to CAs, including how long they had a CA in their 

home (Less than 1 year/1-2 years/ 2-4 years/More than 4 years), how often their children had 

spoken to the CA in the past week, and how often their child asked the CA questions. 

Respondents were also asked about their child’s perception of the CA as being alive or not.  

When taking the survey, the parent entered their child’s name (first name only) and the 

CA that the child spoke to most frequently. The PSR measure was programmed to utilize survey 

logic to insert the child’s name and the CA they spoke to most often. This survey and the 

approach of piping personalized text into the questions was adapted from Bond and Calvert’s 

(2014) PSR measurement design and has been used in other studies (Aguiar, Richards, Bond, 

Brunick, & Calvert, 2019; Richards & Calvert, 2016). See Appendix A for the full survey. 

Parasocial Interaction Measures 

Consistent with prior research about children’s parasocial interactions with intelligent 

media characters (Calvert et al., 2020), any kind of speech directed at the CA was defined as a 

parasocial interaction. There were two types of PSIs examined: one was overall amount of 

interaction and the other was how often the child asked the CA questions, the latter representing 

a PSI inquiry score.  For total amount of PSI, parents were asked how often their children had 

spoken to the CA in the past week (Never / Once a week / A few times a week / Once per day / 

Multiple times per day). For PSI inquiry, they were asked how often their child asked the CA 

questions (Never / Rarely / Sometimes / Often / Very often).  

Parasocial Relationship Measure 

Adapting prior parent measures of their children’s PSRs with media characters (Aguiar et 

al., 2019; Bond & Calvert, 2014; Richards & Calvert, 2016), parents reported on their child’s 

perceptions of and experiences with their CA. There were 13 questions that assessed PSR 
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qualities: trust, friendship, agent has needs, agent has wants, comfort, soothing, cuteness, safety, 

realism, imaginary, talks to them, feels sad when the agent makes a mistake, and agent has 

thoughts and emotions. These qualities, which had previously represented three components of 

parasocial relationships—attachment, character personification, and social realism (Bond & 

Calvert, 2014)—were examined to determine if children created similar patterns of parasocial 

relationships with CAs.   

An example of how the parent saw the PSR survey questions is as follows: if a child 

named Abbey spoke most often to a Siri-enabled device, the survey would pipe text for the 

statement “[Child] believes that [CA] has wants” to make it say “Abbey believes that Siri has 

wants.” Parents then responded to each PSR item on a 5-point Likert scale ranging from strongly 

disagree (1) to strongly agree (5).  

Attributions of Life  

To examine questions about animism, parents were asked if their child believed the 

conversational agent was alive or not.  The response options were yes or no. 

Chapter 4. Results 

According to parent report, 89% of families in the full sample (n = 92) had a CA at home. 

Of those in our subsample (n = 70), Amazon Alexa was the most common CA-enabled device 

(71%), followed by Google Home (18.6%), another kind of CA-enabled device (15.7%; e.g., 

iPhone or Apple TV), Facebook Portal (5.7%), and the Apple HomePod (1.4%).  

Parasocial Interactions 

RQ1: Based on parent report, will children demonstrate parasocial interactions with 

conversational agents in their homes?  If so, what types of questions do children ask their 

conversational agent, as per parent report? 
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For total PSI, 89% of the subsample of parents (n = 58) said their children had spoken to 

the CA in the past week, with 29% of parents saying their child spoke to it at least once per day. 

For the PSI inquiry scores, 11% said their child never asked the CA questions, 34% said their 

child rarely asked the CA questions, 38% said their child sometimes asked the CA questions, 

11% said their child asked the CA questions often, and 7% said their child asked the CA 

questions very often. 

For PSI inquiry, 34% of the questions children reportedly asked were science related 

(e.g., “What happens when you die?”), 29% were practical (e.g., “What is the weather 

outside?”), 15% were about the agent per se (e.g., “Are you a princess?”), and 7% were cultural 

(e.g., “Alexa; can you please tell me about George Washington?”). 

Parasocial Relationships 

RQ2: Based on parent report, will children form emotional parasocial relationships with 

conversational agents? 

Measures of parents’ reports of children’s relationship with CAs were adapted from prior 

studies that explored children’s parasocial relationships with media characters (Aguiar et al., 

2019; Bond & Calvert, 2014, Richards & Calvert, 2016).  Each item was measured and 

subsequently coded on a five-point Likert-type scale ranging from strongly disagree (1) to 

strongly agree (5).  The means and standard deviations for each item appear in Table 1.   

Dimensions of Children’s Parasocial Relationships with CAs via Parent Report 

We conducted an exploratory factor analysis followed by a confirmatory factor analysis 

to determine the dimensions of children’s parasocial relationships with conversational agents. 

We used SPSS for the exploratory and AMOS for the confirmatory factor analysis.”  
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Table 1. Exploratory Factor Analysis: Parent’s Perceptions of Children’s Parasocial 
Relationship Dimensions 

 Eigenvalue Variance Loading Mean SD 
Character Personification 
Wants 
Needs 
Sad 
Thoughts 

1.022 8.519  
.812 
.701 
.752 
.523 

5.34 
2.00 
1.98 
2.05 
2.29 

2.79 
.861 
.805 
.911 
.994 

Social Realism  
Real 
Not Imaginary 
Talking 
Friend 

1.960 16.337  
.788 
.792 
.657 
.479 

7.16 
2.15 
3.76 
3.13 
2.49 

3.22 
.848 
.942 
1.171 
1.069 

Attachment 
Comfortable 
Soothes 
Trusts 
Safe 

5.119 42.655  
.826 
.788 
.733 
.813 

8.67 
3.13 
2.58 
3.25 
2.78 

2.79 
.862 
.786 
.947 
.762 

 
 

Exploratory Factor Analysis. We performed an exploratory factor analysis (EFA) using 

principal components analysis with a varimax rotation that yielded three factors derived from 

these variables: personification, social realism, and attachment.  The eigenvalues, variance 

explained, and factor loading appear in Table 1. The number of cases in these analyses was 58. 

Personification.  Four survey items were used to measured personification.  Parents were 

asked how strongly they agreed with statements that their child believes that the CA has wants 

(Wants) and needs (Needs). They also were asked if their child gets sad when the CA gets sad or 

makes a mistake (Sad) and if their child thinks that the CA has thoughts and emotions 

(Thoughts). These items had an acceptable level of internal consistency reliability (Cronbach’s α 

= .785). 
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Social Realism.  Social realism was assessed using four items.  Parents were asked if 

their child thinks the CA is real (Real) or imaginary.1 Parents also indicated whether their child 

believes that the CA is talking to them if they prompt a behavior like dancing, singing, or playing 

a game (Talking). The final indicator of social realism was whether the child treats the CA as a 

friend (Friend). These items had an acceptable level of internal consistency reliability 

(Cronbach’s α =.827). 

Attachment.  Four items examined whether parents perceive their child as attached to the 

CA.  Variables assessed whether the parent believed that the CA makes their child feel 

comfortable (Comfortable), safe (Safe), if their child trusts the CA (Trust), and if the voice of the 

CA soothes their child (Soothes).  These items had an acceptable level of internal consistency 

reliability (Cronbach’s α = .781). 

Confirmatory Factor Analysis. In order to provide a confirmatory test of the a priori 

factor structures derived from the exploratory factor analysis, we estimated a simultaneous 

equation model (SEM) using AMOS.  Figure 1 and Table 2 depict the SEM model and the 

parameters estimated using the maximum likelihood (ML) method.  The standardized regression 

weights of the measured variables associated with the latent constructs were consistent with the 

EFA findings with two notable exceptions.  The EFA factor loading for Sad (.752) on the 

Personification construct was higher than the SEM regression weight (.473).  The loading for 

Friend (.479) on Social Realism was substantially lower than the SEM regression weight (.759).  

In both cases, the EFA loadings and SEM regression weights were above .400 which is 

acceptable.  The internal consistency reliability (Cronbach’s α) for each construct was high (> 

 
1 For the analysis, the original imaginary variable was recoded so that a high score indicated “Not Imaginary”. 
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.780) and decreased when Sad was removed from Personification and Friend from Social 

Realism.  

Table 2. Confirmatory Factor Analysis: Parent’s Perceptions of Children’s Parasocial 
Relationship Dimensions 

 Standardized 
Regression Weights 

Squared Multiple 
Correlations 

AVE 

Character Personification 
Wants 
Needs 
Sad 
Thoughts 

 
.841 
.848 
.473 
.644 

 
.708 
.719 
.224 
.415 

.516 

Social Realism 
Real 
Not Imaginary 
Talking 
Friend 

 
.788 
.623 
.668 
.759 

 
.622 
.388 
.446 
.577 

.511 

Attachment 
Comfortable 
Soothes 
Trusts 
Safe 

 
.870 
.648 
.669 
.779 

 
.758 
.419 
.447 
.606 

.557 

The goodness of fit (GOF) of the model is satisfactory.  Due to well-established concerns 

about the use of the model Chi Square statistic as a measure of the absolute GOF of the model 

(Hooper, Coughlan & Mullen, 2008), especially with a small sample size (Kenny & McCoach, 

2003), the relative Chi Square that adjusts for sample size was computed.  The relative Chi 

Square value of 2.24 for this model indicates an acceptable absolute model fit (Tabachnick & 

Fidell, 2007).2  The RMSEA for our model is .110. Browne and Cudeck (1993) consider .1 to be 

the cutoff for an adequately fitting model and MacCallum, Browne and Sugawara (1996) 

 
2 The root mean square error of approximation (RMSEA) has become a standard indicator of 
GOF for SEM models.  However, the interpretation of RMSEA in the literature to establish good 
and poor fitting models has been challenged as the guidelines are arbitrary. In models with small 
to moderate sample sizes, as is the case for our study, “the RMSEA too often falsely indicates a 
poor fitting model,” even when the model is correctly specified (Kenny, Kaniskan, & McCoach, 
2014, p. 486, 489).  
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consider the fit to be mediocre.  The findings of the exploratory and confirmatory factor analyses 

are consistent with one another and with the existing literature (Bond & Calvert, 2014), so the 

model fit is acceptable (Kenny et al., 2014). We computed the average variance extracted (AVE), 

which accounts for the amount of variance explained in relation to the amount of error variance, 

for each of the latent constructs.  The AVE for Personification (.516), Social Realism (.511), and 

Attachment (.557) were all above .500 which indicates a satisfactory level of convergent validity 

(Hair, Babin, Anderson, & Black, 2018).   

 

Figure 1. SEM of Parent’s Perceptions of Children’s Parasocial Relationship Constructs 

Table 3 depicts the correlations between the latent constructs. The association between 

Personification and Social Realism was the strongest based on both Pearson’s R (.690) and the 

SEM correlation coefficient (.730).  There were moderate correlations between Personification 

and Social Realism as well as between Social Realism and Attachment.  All correlations were 

statistically significant at p ≤ .01. 
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Table 3. Correlations Between Latent Parasocial Relationship Constructs 
 Bivariate Pearson’s R Correlation (SEM) 

Character Personification / Social Realism 

Character Personification / Attachment 

Social Realism / Attachment 

.690 

.394 

.419 

.730 

.460 

.450 

Note: All correlations are statistically significant at p ≤ .01 

Developmental Differences in Dimensions of PSR Scores and Perceptions of Life 

RQ3: Based on parent report, are there developmental differences in children PSRs with 

conversational agents or in their beliefs that conversational agents are alive? 

To describe age differences in children’s scores on PSR dimensions, we computed means 

and t-tests for parent measures of attachment, personification, and social realism for children 

under age 6 and age 6 and above. Table 4 depicts age differences in PSR subscales. Younger 

children scored higher on personification and social realism, but there were no significant age 

differences in attachment scores. 

 Next, we examined developmental differences in children’s perception of life. Fifty-four 

percent of parents with children under age 6 reported that their children believed that the CA was 

alive, compared to 4% of parents with children ages 6 and over. Using Fisher’s Exact Test, this 

difference was statistically significant (p < .01). 
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Table 4. Difference of Parasocial Relationship Index Means by Age 
 Age  

(in years) 
n Mean Mean 

Difference 
Significance 

of t  

Attachment < 5 30 8.73 .14 n.s. 

> 6 27 8.59 

Personification* < 5 29 6.17 1.75 .02 

> 6 26 4.42 

Social Realism** < 5 29 8.34 2.38 .00 

> 6 27 5.96 

 
*p < .05, ** p < .01   

 

What is the relation between PSI and PSR? 

H1: Based on parent report, the more questions children ask the CA, the stronger the PSR they 

will have with the CA. 

We conducted a series of OLS regression analyses using children’s age, beliefs about life, 

and PSI inquiry scores, measured as the frequency of questions asked of the CA, as independent 

variables, and scores on the three dimensions of PSR as dependent variables.3 All three equations 

were statistically significant (see Table 5). Asking the CA questions was a significant predictor 

of the attachment and social realism indexes. Beliefs about life significantly predicted the 

personification and social realism indexes. Age was not a significant predictor of any of the PSR 

indexes. Thus, H1 was supported: PSI predicted PSR. 

 
3 Preliminary analyses indicated that gender was not a significant predictor of PSR scores and it was not considered 
further. 
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Table 5. OLS Regression Analyses of Parasocial Relationship Indexes on Age, Parasocial 
Interaction Question Frequency, and Attributions of Life 

  Attachment 
n = 52 

Social Realism 
n = 51 

Personification 
n = 50 

beta    
 Age 
 Question Frequency 
 Alive 

  
-.20 
.50** 

.07 

  
-.27+ 

.32** 

.39** 

  
-.12 
.15 

.56** 

Adjusted R2 .22** .37** .36** 

 

    + p < .10, *p < .05, ** p < .01   
 

H2: Based on parent report, the stronger their emotional relationship is with the CA, the more 

interactions they will have with it. 

 The second set of regressions was conducted using PSR subscores and age as the 

independent variables, and PSI inquiry scores, measured as the frequency of questions asked, as 

the dependent variable.4 All three equations were statistically significant (see Table 6). Age was 

a significant predictor of PSI in each model. Attachment and social realism scores predicted PSI, 

but personification scores did not. We ran the analyses including Alive, but it was not significant 

in any of the equations. Thus, H2 was generally supported: PSR predicted PSI. 

 

 
 
 
 
 
 
 

 
4 Preliminary analyses indicated that gender and beliefs about life were not a significant predictors of PSI scores and 
these variables were not considered further. 
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Table 6. OLS Regression Analysis of Parasocial Interaction Question Frequency on Age 
and Parasocial Relationship Indexes 

  Question frequency 
Attachment equation 

n = 54 

Question frequency 
Social realism equation 

n = 53 

Question frequency 
Personification equation 

n = 52 

beta    
 Age 
 Attachment 
 Social Realism 
 Personification 

  
.32** 

.49** 

  
.46** 

 
.43** 

  
.43** 

 
 

.22+ 

Adjusted R2 .29** .20** .13** 

 

+ p < .10, *p < .05, ** p < .01   
 

Summary 

 As per parent report, children demonstrated parasocial relationships and parasocial 

interactions with conversational agents. The dimensions of PSR—attachment, social realism, and 

personification—were consistent with those found in studies of children’s parasocial 

relationships with media characters. Parasocial interaction was captured in the verbal exchanges 

children had with the CA as measured by total amount of parasocial interaction and in parasocial 

inquiry scores (asking questions). Younger children were more likely to believe that the agent 

was alive, had stronger beliefs that it was real, and had stronger perceptions that it was like a 

person. The data revealed that the relation between PSI and PSR was bidirectional. Perceptions 

of life were more predictive of PSI than PSR, and age was more predictive of PSR than PSI. 

Chapter 5. Discussion 

Conversational agents were commonly found in U.S. homes in our study.  Specifically, 

89% of our families had a conversational agent at home which is similar to the 91% of families 

with conversational agents reported in U.S. homes by Common Sense Media (2019). Moreover, 
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89% of the children in our subsample who had CAs had interacted with them in the past week.  

Thus, there were ample opportunities for children to be exposed to and to interact with these 

CAs.   

The route for children to develop social partnerships with CAs was expected to be 

through parasocial relationships and parasocial interactions with the CAs. Consistent with prior 

research, children who had CAs in their homes typically interacted with them and perceived 

them as trustworthy and friendly (Druga et al., 2017; Lovato & Piper, 2015; Lovato et al., 2019;  

Xu & Warschauer, 2020). Children engaged in regular parasocial interactions with CAs and 

engaged in parasocial inquiry, such as asking questions.   

Our findings also indicate that the specific dimensions of parasocial relationships with 

CAs are consistent with those reported in children’s parasocial relationships with media 

characters (Aguiar et al., 2019; Bond & Calvert, 2014; Richards & Calvert, 2016). Specifically, 

as per parent report, children developed attachments, perceived the CA as human-like, and 

believed it was socially realistic.  

Younger children were more likely to personify the agent and to believe it was real than 

older children were, as indicated in their parents’ reports. These findings are consistent with 

findings that younger children are more likely to hold anthropomorphic beliefs than adults are 

(Epley et al., 2007). Attachment to the CA, however, was not influenced by children’s age. 

Because attachment is a lifelong process in human interactions (Bowlby, 1969), perhaps children 

do not outgrow their emotional feelings for CAs because the agents are not babyish in 

appearance as would be the case for a favorite media character. Consistent with this 

interpretation, trust was part of the attachment construct for CAs rather than part of the character 

personification construct found with media characters (see Bond & Calvert, 2014). Socially 
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contingent replies to children’s questions, an aspect of parasocial interaction to intelligent 

artificial beings, may have made them more trustworthy than the typical media character replies 

because the CAs were more accurate (see Corriveau & Harris, 2009). Put another way, older 

children may be less likely than younger children are to personify a CA, no longer believing that 

it has wants and needs. Even though they understand the CA is not a person, then, they may 

continue to believe what the agent says because it is accurate, and hence, trustworthy. 

Treating the agent as life-like, however, is not the same concept as understanding if it is 

alive or not, i.e., animism (Calvert, 2021). Indeed, children by about age four understand that 

robots are not alive (Jipson & Gelman, 2007), yet robots are often treated “as if” they have 

human-like attributes, such as thoughts and feelings, at least through middle childhood (Kahn et 

al., 2012). Not surprisingly, then, parents reported that perceptions that CAs were alive were 

more common among the younger than the older children in our sample. Even so, our response 

option only allowed two choices for parents: alive or not alive.  Recent research demonstrates 

that 3-6 year old children attribute animacy to a dog more so than a robot, but the robot was still 

perceived to be more alive than a plant, river, or washing machine (McHugh et al., 2021). Future 

research that allows more response options from parents as well as directly asking questions to 

children that are quantitative and qualitative in approach would be beneficial. 

The relation between parasocial interaction and parasocial relationships was another focal 

point of this study. Prior research by Bond and Calvert (2014) linked parent reports of their 

children’s parasocial interactions as a predictor of parasocial relationships with media characters. 

Consistent with those findings, parent reports in our study revealed that children’s PSI inquiry, 

age, and beliefs that the CA was alive predicted attachment, personification, and social realism. 

Interestingly, PSI inquiry predicted attachment and social realism, and beliefs about whether the 
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agent was alive or not predicted social realism and personification, but age did not significantly 

predict any dimensions of PSR. A specific type of PSI—the frequency of asking questions to 

conversational agents (PSI inquiry)— promoted PSR, perhaps because children may have trusted 

the CA to provide accurate answers (see Corriveau & Harris, 2009).  

When parasocial relationships were used to predict PSI inquiry scores, beliefs that the 

agent is alive or not no longer mattered. Instead, age, along with the PSR dimensions of 

attachment and social realism, significantly predicted PSI inquiry with the conversational agent. 

Taken together, the models suggest that beliefs about life are most important for the development 

of parasocial relationships, but once formed, being older is the best predictor of ongoing 

questions to continue the conversation. That might be due, in part, to older children’s better 

language skills (Levine & Munsch, 2018) which would facilitate PSI interactions with CAs. 

So, what kinds of questions were children asking in their exchanges with conversational 

agents? Thirty-four percent of questions were science related (e.g., “What happens when you 

die?”), 29% were practical (e.g., “What is the weather outside?”), 15% were about the agent per 

se (e.g., “Are you a princess?”), and 7% were cultural (e.g., “Alexa; can you please tell me about 

George Washington?”). The kinds of questions children were asking are consistent with those of 

Lovato et al. (2019), except that cultural questions were the second most asked of CAs in their 

study and fourth in our study. The dominance of science-related questions in both studies 

suggests the importance of CAs as potential teachers. 

Though studies have advanced knowledge by manipulating children’s exposure to CAs 

(Lovato et al., 2019; Porcheron, Fischer, Reeves & Sharples, 2018) or by bringing children into a 

lab setting with CAs (Druga et al., 2017; Festerling & Siraj, 2019), a strength of our study was 

that it was naturalistic in design. That is, parents were asked about which CAs were most 
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common as well as how often children chose to speak with it when it was part of their existing 

home environment. This kind of experience is one that provides high levels of external validity. 

 Limitations of this study include a relatively small sample size, a lack of diversity in 

respondents, and reliance only on parents for children’s perceptions and beliefs about CAs. 

Though parent report PSR measures have been previously developed and tested (Aguiar et al., 

2019; Bond & Calvert, 2014; Richards & Calvert, 2016), children’s own, first-person 

explanations of their perceptions of characters (Richards & Calvert, 2017) and agents (Garg & 

Sengupta, 2020) would enrich our understanding of their experience. Another concern is how the 

word “real” is interpreted in the PSR measure.  Does the parent believe it to mean a real object or 

real as being human-like?   

Future research is also warranted for explicating children’s ontological categorization of 

artificial intelligence as alive or not, perhaps by including qualitative research, as well as altering 

the current question to a 5-point Likert scale response rather than a simple binary choice (yes or 

no) for parents. Our approach left little room for exploring categories in between alive or not, 

such as “sort of” alive which has been reported in children’s attributions of animism in robots 

(Bernstein & Chowley, 2008; Festerling & Siraj, 2020; Garg & Sengupta, 2020; Kahn et al., 

2012; Xu & Warschauer, 2020). Other potential directions for future research include tracking 

children’s parasocial interactions and parasocial relationships with conversational agents over 

time, and examining developmental differences and changes in children’s views about whether 

CAs are alive or not. It would also be interesting to manipulate how accurate the agent’s 

responses to children are, as well as the kind of voice used, in relation to trust. 

  In conclusion, parent reports indicate that their children have parasocial relationships 

and parasocial interactions with voice-activated CAs, just as they do with embodied media 
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characters. In particular, parents report that their children personify, become attached to, and 

treat CAs as if they are real. Parasocial interactions continue to become more realistic, in part 

through CAs and other forms of AI that can reply contingently to children’s requests and 

questions. As this occurs, their impact as trusted social partners and friends may increasingly 

become seamlessly integrated into children’s 21st century social and cognitive daily experiences, 

thereby influencing their developmental outcomes. 



 

 
 

26 

Appendix: Survey Measure
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