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Interactions with personified technologies are increasingly common in children’s 

everyday experience. Personified technologies are designed to communicate 

information and interact with people using a repertoire of highly social behaviors and 

human-like personality traits. Little is known about the social and moral 

developmental implications of children’s interactions with such technologies. This 

dissertation presents a study of children’s social and moral conceptions of a 

personified software agent. Two overarching research questions were addressed: (1) 

Do children generalize their understanding of distinctions between conventional and 

moral violations in human-human interactions to human-agent interactions? and (2) 

Does the agent’s expression of harm and claim to personal rights influence children’s 

judgments? A two condition between and within subjects study was conducted in 

which 60 eight and nine year-old children interacted with a personified agent and 

observed a researcher interacting with the same agent. Conditions differed only in the 

response of the agent to a verbal insult. A semi-structured interview was then 

conducted to investigate the children’s judgments of the observed interactions. 

Results suggest that children do distinguish between conventional and moral 

violations in human-agent interactions and that the agent’s expression of harm and 

claim to rights significantly increases the likelihood that children distinguish the two 

violations. 
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Chapter 1: Introduction 

Too late she heard the rustling sound behind her, followed by 

the distinctive and rhythmic clump-clump of Robbie’s metal feet. She 

whirled about to see her triumphing companion emerge from hiding 

and make for the home-tree at full speed. 

Gloria shrieked in dismay. “Wait, Robbie! That wasn’t fair, 

Robbie! You promised you wouldn’t run until I found you.” Her little 

feet could make no headway at all against Robbie’s giant strides. 

Then, within ten feet of the goal, Robbie’s pace slowed suddenly to the 

merest of crawls, and Gloria, with one final burst of wild speed, 

dashed pantingly past him to touch the welcome bark of home-tree 

first. 

Gleefully, she turned on the faithful Robbie, and with the 

basest of ingratitude, rewarded him for his sacrifice by taunting him 

cruelly for a lack of running ability. 

“Robbie can’t run,” she shouted at the top of her eight-year-old 

voice. “I can beat him any day. I can beat him any day.” She chanted 

the words in a shrill rhythm. 

 

Isaac Asimov, I, Robot, 1950 

 

1.1 Problem Statement 

 

Children navigate a complex world of social entities, natural phenomenon, 

constructed artifacts, and information systems. As the seminal developmental 

psychologist Piaget (1983) stated, children construct their knowledge by interacting 

with the entities and artifacts that constitute their environment. With little change in 

the fundamental nature of the constituents of the environment of each new generation 

of children, we would expect to see relatively robust shared world-views amongst 

humans. As it happens, psychologists find that humans tend to share basic-level 

intellectual distinctions of the world such as animate versus inanimate, alive versus 
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not alive, intentional versus not intentional, and social versus not social (e.g., Gelman 

& Opfer, 2002).  

 

However, consider what such a theory suggests if children come of age interacting 

with a psychologically salient class of environmental constituents that are so foreign 

in their fundamental nature as to preclude categorization by any of the basic 

distinctions that humans use when judging the appropriate relationship to have with 

entities in the world. What is the impact of frequent interactions with embodied, 

socially-intelligent, autonomous entities that exhibit such characteristics as biological 

motion, social grace, communicative ability, and apparent intentionality (e.g., robots, 

virtual avatars)? Would children begin to conceptualize these technologies as the type 

of entities that have moral standing in the world? Furthermore, does the ability of the 

technology to recognize and respond to morally-charged contexts of interaction lead 

to specific types of social and moral attributions? Finally, how do the answers to 

these questions help designers build better technologies?  

 

These questions and their answers are no longer restricted to the domain of science 

fiction. Children are coming of age in a technological environment in which 

inanimate objects are routinely designed to mimic the animate. In particular, many 

personified technologies are now embedded within children’s social and artificial 

environments. Personified technologies are those technologies which have been 

designed to engage in interactions with people using a repertoire of highly social 
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behaviors and human-like personality traits. Such technologies can come in the form 

of physically embodied robots, disembodied voice interfaces, or virtually embodied 

software agents. These technologies often communicate information through speech, 

facial expressions, bodily gestures, affective disposition, and other essential features 

compromising the human persona. We see these technologies all around us. They are 

at the grocery store in the form of automated check-out machines. They are in our 

cars as voice navigation systems. They lead tours in museums and guide blind 

customers through retail stores. And, importantly, they are in our homes and schools, 

entertaining and educating our children. These technologies are endowed with 

human-like personas and affordances for social interaction that may influence the 

development of children’s social and moral thought.  

 

What might be the implications of having children come of age in a world in which 

much of their time is spent interacting with personified technologies? And I want to 

emphasize, children are not just observing such technologies, as they might do with 

television, but they are actively, reciprocally interacting with and possibly developing 

relationships with personified technologies. 

 

Before this question can be answered, a great deal of empirical work must take place 

to understand the nature of the relationship that children develop with personified 

technologies. Here is where the importance of understanding social and moral 

development comes into play. Children construct knowledge of the world through 



 

 

4 

their interactions with the world. When children engage in social play with a peer, for 

example, they develop social knowledge about that peer. They come to understand 

the peer as a social other who has attributes similar to the attributes of other social 

entities in their environment. They recognize personality, playfulness, norms of 

behavior, emotion, pain, suffering, injustice. Children develop knowledge of morality 

through their reciprocal awareness of their likeness to other social entities in the 

world. Children recognize reflections of themselves in the social entities of their 

environment and come to understand that what is unjust or harmful to their own self 

is similarly unjust and harmful to others. The development of generalized moral 

knowledge is contingent on reciprocal interactions with social others.   

 

What happens, therefore, when the social other is a machine, a non-living, inorganic 

system of circuits and software, bits and bytes, screens and keyboards? How do 

children equilibrate their understanding of what makes a social other with their direct 

perception of the personified technology? 

 

The questions addressed in this dissertation are situated at the nexus between child 

development and technology design. As a global community, we must make difficult 

decisions regarding the type of environment in which to raise our children. The 

dramatic complexity of these decisions, and the clear value implications that arise in 

making such decisions, call for a methodology that explicitly and systematically 

accounts for human values throughout the process of designing technology. As such, 
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this dissertation is inspired by and utilizes Value Sensitive Design as a design 

methodology and theoretically-grounded framework for conducting research that 

investigates issues of human values and technology design from an interactional 

perspective.  

 

Returning to the selection that opens this chapter, Asimov provides us with many 

tales regarding robots and their possible dramatic influence on human society. But it 

is this story of Robbie, in particular, that provides a glimpse into a world in which 

children can apparently develop deep, loving, seemingly-authentic relationships with 

entities that are no more than mere metal and plastic, silicon and circuit boards. 

Asimov complicates the space further. Robbie the robot is quite docile, lacking the 

ability or desire to make claims to rights, fairness, or justice. On the face, this might 

seem appropriate. But it is clear that though the young child, Gloria, has a great deal 

of affection towards Robbie, she does not treat the machine with respect or attribute 

to it moral standing. There are many questions that follow. First and foremost, should 

Gloria be put in the care of a machine? If Gloria is to be put in the care of Robbie, 

what impact will Robbie’s docile design have on Gloria’s social and moral 

development? How might we improve Robbie’s design to support Gloria’s healthy 

social and moral development? This dissertation begins to shed light on answers to 

these and similar questions. 
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1.2 Prior Work 

 

A great deal of prior work was relied upon as theoretical, empirical, and 

methodological grounding for the work presented in this dissertation. In the following 

sections, I will attempt to present the most relevant prior work. The question of 

whether children will attribute moral standing to a technology comes directly from 

prior work investigating children’s interactions with and conceptions of a robotic pet. 

Therefore, I will briefly describe the intellectual progression from that work to this 

dissertation. The social responses that people have to computing technologies have 

been well studied. This body of work has focused primarily on investigating whether 

the analog of prototypical social psychological findings replicate in the context of 

human-computer interaction, leaving open the question of people’s moral responses 

to computing technologies. The technologies that I focus on in this dissertation are of 

a personified, adaptive sort and have an extensive technological lineage that I will 

attempt to cover only in part. The theory and methods that I draw upon from 

developmental psychology, and in particular, social-cognitive domain theory, are then 

discussed in detail. Finally, I provide an overview of Value Sensitive Design as a 

design methodology and research framework that inspires and guides this 

dissertation. 
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1.3 Children’s Interactions with a Robotic Pet 

 

The questions taken up in this dissertation were inspired, in part, by prior work 

investigating adults’ and children’s conceptions of and interactions with a robotic 

dog, Sony’s AIBO. An initial study analyzed the chat room conversations of early 

adopters of the technology (Friedman, Kahn, & Hagman, 2003). The authors found 

that 59% of people conceived of AIBO as having social rapport, but only 12% 

affirmed AIBO’s moral standing. These findings suggested that adults were engaging 

socially with the technology but perhaps not morally.  

 

My colleagues and I followed with an investigation of preschool children’s 

interactions with and conceptions of AIBO (Kahn, Friedman, Perez-Granados, & 

Freier, 2006). The motivation for the study was to explore the ways in which 

preschool children interact with and conceptualize robotic pets in order to inform the 

design of these and related technologies for children. We utilized a semi-structured, 

in-situ interview methodology with 80 children ranging in age from 3 to 5 years old. 

Each child was given the opportunity to interact with two different artifacts, a robotic 

dog, AIBO, and a stuffed toy dog that we called Shanti. Each interactive session 

lasted approximately 20 minutes. 

 

Child Behaviors. Very briefly, in our analyses, we identified 6 overarching behavioral 

categories that characterized almost comprehensively the types of interactions that 
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children engaged in with the artifacts. These behavioral categories were exploration, 

apprehension, affection, mistreatment, endowing animation, and attempts at 

reciprocity. The last two behavioral categories have the most significance to the study 

presented in this dissertation. 

 

Children were significantly more likely to endow Shanti with animation (mean of 

2.59 occurrences per child) than AIBO (m = 0.25), and they were significantly more 

likely to attempt reciprocal interactions with AIBO (m = 8.54) than Shanti (m = 2.25). 

From a constructivist point of view in which action and interaction are the basis for 

knowledge construction, these differences have implications for children’s conceptual 

development, especially when we consider the possibility that most if not all future 

toys for children will have interactive, personified features. The toy is no longer a 

locus for imaginative story-telling and personal expression. The robot toy is now a 

social other, an impoverished one, perhaps, but a social other nonetheless. 

 

This investigation provided evidence to suggest that children engage in reciprocal, 

apparently-social behaviors with personified technologies; interactions that are 

fundamentally different from how they interact with other sorts of non-interactive 

artifacts. But the study left open the question of whether children would bring to bear 

on their interactions with the technology their knowledge of the intimate relationship 

between being a social entity and being a moral entity, one that can make claims to its 

own rights of justice and well-being. The study provided some indication, however, 
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that children did have at least a minimal moral conception of personified 

technologies. For example, 69% of the children judged that it was not all right to hit 

AIBO, and 78% of the children justified their evaluations using moral reasoning 

primarily focused on physical and psychological well-being. The research questions 

taken up in this dissertation are motivated by these findings.  

 

1.4 Social Responses to Computing 

 

People respond to computers and other computational media as if the technology 

were social actors. This is the media equation, media equal real life, and was derived 

through the work of Byron Reeves and Clifford Nass (Reeves & Nass, 1996). Within 

the umbrella of this work, Nass and many others have conducted numerous empirical 

studies in which established social psychological findings are re-evaluated within the 

context of human-computer interaction. These studies have consistently shown that 

computer media with a minimal set of social cues can illicit social responses from 

people. These social responses include politeness norms, attraction and social 

judgments based on group membership, and positive responses to social flattery 

(Reeves & Nass, 1996). Nass and Brave (2005) have extended much of this work to 

investigate social responses to voice interfaces as well. This body of work, often 

referred to as social responses to computing, establishes at the very least a minimal 

social dimension to human-computer interaction. The body of work also provides a 

methodological model that has inspired, in part, the work of this dissertation. 
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People use politeness norms when interacting with a computer system.  Nass and his 

colleagues (Nass, Moon, Morkes, Kim, & Fogg, 1997) report on a study in which 

university student participants were asked to engage in a tutoring, testing, and 

evaluation session with a computer. Participants were then asked a set of questions 

regarding the performance of the computer. The mechanism used to ask these 

questions differed by condition. In one condition, the same computer was used to 

conduct the performance evaluation. In a second condition, a separate but identical 

computer was used, and in a third condition, a pen-and-paper questionnaire was used. 

Results showed that there was no significant difference in the tutoring performance 

evaluation by participants in the separate computer and pen-and-paper conditions. 

However, both conditions were significantly different from the condition in which the 

same computer was used for the performance evaluation. People were less critical of 

a computer’s performance when that same computer asked for the individual’s 

evaluation of its performance. This result suggests that people subconsciously apply 

politeness norms in their interactions with computers. 

 

In-group and out-group social responses also occur when people interact with 

computers. Nass and his colleagues (Lee & Nass, 1998; Nass, Isbister, & Lee, 2000) 

explored people's conceptions of life-like agents using a 2x2 experimental design. 

Participants, all male Korean students, were randomly assigned to one of four 

conditions: HCI-in-group, HCI-out-group, CMC-in-group, and CMC-out-group. In 
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the two human-computer interaction (HCI) conditions, the participants were told that 

the software agent was a computer animation controlled with artificial intelligence. In 

the two computer-mediated communication (CMC) conditions, participants were told 

that the face they would be speaking with on the screen was a real person mediated 

through video conferencing technology. However, in both conditions, the screen 

showed a pre-recorded video of a real human. The in-group and out-group distinction 

was based upon the agent's ethnicity, either Caucasian or Korean. Thus, those in the 

in-group conditions saw a face that looked similar to their own ethnicity. The 

experiment involved a period of controlled interaction between the participant and 

agent and was followed up with survey items. The researchers found that participants 

of the in-group conditions were more likely to state that the agent's opinions matched 

their own, that the agent was more socially attractive, and that the agent was more 

trustworthy.  

 

Not only do people show preferences for technologies that are apparently in their 

group, but they also respond positively to a technology that flatters them. Another 

study reported by Nass et al. (1997) showed that individuals who received either 

contingent or random praise from a computer during a game interaction enjoyed the 

game more and rated their own performance higher than individuals who do not 

receive such praise. Thus, not only can computers elicit social attributions but they 

can also impact people’s self-perceptions. That is, interactions with computers can 

impact the perception one has of his or her own efficacy and identity in the world. 
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The impact of human-computer interaction on self-identity concepts becomes 

increasingly important as an issue to account for in design as technology increasingly 

pervades everyday human experience. For example, voice interfaces have now 

become commonplace in our interactions with technologies (e.g., in the car as voice 

navigation systems and at the grocery store as automated checkout systems). Nass 

and Brave (2005) recognize the importance of designing voice interfaces to account 

for the social responses that individuals have to the technology. In their book, Wired 

for Speech, Nass and Brave explore the many complexities of designing voice 

interfaces for various applications. They identify, for example, the importance of 

considering gender and gender stereotypes in voice interface design. In addition, the 

expression of emotion can have a dramatic impact on an individual’s perception of 

the technology. They recommend that voice interfaces in cars should reflect the 

driver’s emotional state rather than trying to counter that state. Ultimately, as 

technologies become increasingly social in their interactions, designers will need to 

account for the many complex facets of social interaction and its impact on individual 

psychology. 

 

A common theme amongst most of the research conducted on social responses to 

computing is that participants in the studies overwhelmingly show a dissonance 

between cognition and behavior. Individuals who respond with politeness norms to a 

computer did not believe that their behavior would differ based upon which 
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mechanism was used to evaluate the performance of the computer. People’s common 

conceptions are that technology is not social. This popular misconception has led 

many researchers, including Nass himself, to believe that cognitive concepts are not 

necessarily congruent with expressed behavior. The work in this dissertation is 

grounded in a different understanding of the structural relationship between concepts 

and behavior. This dissertation asks whether children are making explicit and known 

attributions of a social and moral nature to technology based upon their own cognitive 

concepts. 

 

1.5 Personified Technologies 

 

As mentioned above, personified technologies are increasingly common in people’s 

everyday lived experiences. In this section, I will discuss the development of 

personified technologies. Personified technologies often utilize user models and 

adaptive techniques in order to present a coherent and unique social persona to the 

individuals who interact with the systems. Software agents, on the other hand, were 

initially developed as autonomous computational actors functioning in a data-

intensive environment such as the World Wide Web. This computational autonomy is 

now being used in the design of personified technologies. The personification of 

technology has progressed under the assumption that human social features in 

technology couple better with our own proclivities for social interaction. This 

assumption may be correct, at least in certain contexts, but increasing the human-
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likeness of technology can have detrimental effects on human-computer interaction if 

it is not done properly. A body of research has investigated a hypothesized 

phenomenon named the Uncanny Valley, which attempts to explain the common 

negative interaction outcomes as a result of the relationship between design and 

human expectations. All of this will be discussed below. 

 

User Models and Adaptive Systems. Adaptive systems are distinguished from other 

information technologies by the inclusion of explicit user models that reflect 

individual user identities and develop as the user interacts with the system (Allen, 

1997). According to a 2001 review of generic user models (Kobsa, 2001), the first 

developments of user models are generally attributed to Allen, Cohen and Perrault 

(e.g., Allen, 1979; Cohen & Perrault, 1979; Perrault, Allen, & Cohen, 1978) and Rich 

(Rich, 1979). In particular, Rich used a theory of cognitive stereotypes to inform the 

design of an intelligent, adaptive recommendation system. Rich argued that all 

systems were designed with an implicit user model embedded into the code by the 

programmers, but most neglected the fact that many different users would interact 

with the systems not all of which are captured by the single implicit user model that 

programmers had in mind as they developed the code. 

 

The user model construct used by systems developers, either implicitly or explicitly, 

has changed over time. Initially, within the traditional system-centered design 

approach, software engineers were often relying upon an implicit user model that 
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reflected that engineer, him or herself. As the user-centered approach arose, 

technologies were designed to be more interactional and adaptive to individual user 

characteristics (Benyon & Murray, 1993); though, often, the metaphors used to 

describe interactions still maintained a systems perspective. For example, Benyon 

(1993) proposed that adaptive systems required three models in order to be 

successful: (1) a model of the adaptive system itself which "describes the 

characteristics which can be altered, i.e. the aspects of the system which are 

adaptable" (70); (2) a model of interaction which describes and records the inferences 

that can be made regarding the interaction; and, (3) a model of the other system 

describing "the attributes of the system which the adaptive system can adapt to.... In 

the case of a system adapting to a human, the model of the other system is the user 

model and may represent characteristics of individual users such as their cognitive 

characteristics, personal profile and/or domain knowledge" (71, emphasis in original 

document). However, the user model was still limited to a conceptualization of the 

user as a cognitive processor housed within a limited and well-defined physical motor 

system.  

 

As the user-centered approach matured researchers began to incorporate additional 

features of the human experience into the user model such as social communication. 

For example, the Adaptive Place Advisor was designed to use a voice-based, 

conversational interface particularly suited to an automobile environment to 

recommend locations for a driver to visit (Langley, 1999; Thompson & Göker, 2000). 
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At the time, this interface was unique in that it allowed an individual to interact with 

the adaptive system as though the system were a social other. The system adapted to 

the user's interests based upon the conversation that took place between user and 

system.  

 

Researchers have also investigated the way in which systems can account for and 

respond to human affect. Picard (1999) has developed a research program around the 

issue of affective computing and describes her motivation here: 

Not all computers need to pay attention to emotions, or to have 

emotional abilities. Some machines are useful as rigid tools, and it is 

fine to keep them that way. However, there are situations where the 

human-machine interaction could be improved by having machines 

naturally adapt to their users, and where communication about when, 

where, how, and how important it is to adapt involves emotional 

information, possibly including expressions of frustration, confusion, 

disliking, interest, and more. Affective computing expands human-

computer interaction by including emotional communication together 

with appropriate means of handling affective information. (p. 829) 

Others have responded to Picard's approach to the design of systems that sense and 

respond to emotion by arguing that "instead of sensing and transmitting emotion, 

systems should support human users in understanding, interpreting, and experiencing 

emotion in its full complexity and ambiguity" (Boehner, DePaula, Dourish, & 



 

 

17 

Sengers, 2005, p. 1 of electronic copy). That systems are being designed to account 

for human emotion is just another sign of the continual expansion of the traditional 

'user model' beyond the bounds of a 'use' interaction. In promoting the further 

maturation of the user model (and in the hopes that the limited concept of 'use' is 

replaced with a more robust account of the human experience), Appendix D of this 

dissertation initiates an extension of the user model to include a substantive account 

of the moral domain of human experience. 

 

Software Agents. Traditional perspectives on software agents conceive of agents as 

software designed to carry out tasks which are delegated to the system either 

implicitly or explicitly by the user (Lieberman & Selker, 2003; Maes, 1994). Often 

these agents are adaptive, and utilize a user model to adapt to the user's goals and 

capabilities. For example, Fleming & Cohen (1999) discuss a method for utilizing 

user modeling to create more interactive and adaptive autonomous agents. They apply 

their methods to design an agent to support the user's preferred behavior in the 

retrieval and organization of email messages. 

 

Software agents can come in both embodied and disembodied forms. Initial software 

agent designs, and indeed many current agents, do not have an embodied 

representation. The previously mentioned example of the email organizational agent 

by Fleming & Cohen (1999) had no embodied representation. Alternatively, the 

infamous Microsoft Clippy and the other Microsoft Agents are well-known for their 
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embodied, and often intrusive, interaction styles. For the purposes of this proposal I 

will focus the following discussion of software agent design and research on 

embodied forms. These types of software agents are particularly interesting because 

they are capable of mimicking human communicative behavior in a manner that a 

disembodied agent simply cannot achieve. As Justine Cassell (2000) states in her 

introductory chapter to an edited work titled, Embodied Conversational Agents: 

Only humans communicate using language and carry on conversations 

with one another. And the skills of conversation have developed in 

humans in such a way as to exploit all of the unique affordances of the 

human body. We make complex representational gestures with our 

prehensile hands, gaze away and towards one another out of the 

corners of our centrally set eyes, and use the pitch and melody of our 

voices to emphasize and clarify what we are saying. (p. 1) 

Cassell goes on to argue that because of this physical, embodied aspect of human 

communication, embodied software agents will be successful because they leverage 

this physicality in communicating with humans. 

 

In accord with the overarching move towards capturing broader aspects of the human 

experience in interaction models, designers and researchers of embodied software 

agents have been exploring how agents can express emotion in realistic ways. For 

example, Gratch & Marsella (2004) implemented and evaluated an artificial emotion 

engine for the authors' software agents, or what the authors call "virtual humans." The 
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authors found that the virtual human could accurately portray human emotions in 

appropriate response to emotional contexts.  

 

As an example of how the embodiment of emotion can be used to impact users, Paiva 

et al. (2004) constructed an application called FearNot! intended to teach children 

about how to deal with bullying in school. In this application, the agents, or 

characters as the authors call them, are designed to teach children about the children's 

own empathic emotions by acting empathically themselves in emotionally-charged 

bullying situations. As described by the authors, "After each episode, the child takes 

the role of a friend of the victim [animated character] advising her on what to do. A 

dialogue is established between child and victim. This dialogue concludes with the 

selection of a coping strategy which influences the course of the events in the 

episodes ahead" (p. 197). The moral nature of the interactions that take place amongst 

agents and the child in this system is clear. The authors, however, have chosen to 

focus on children's emotional responsiveness to the agents and have not investigated 

children's moral thought, leaving opportunity for further research. 

 

In a similar study, Hall, Woods, & Dautenhahn (2004) present an empirical 

investigation of children's interactions with personified adaptive systems (the authors 

label these as "characters"). In particular, the authors found that children "expressed 

empathy and had emotional reactions to each of the characters" (55) and that precise 

emotional expressions and physical movement on the part of the agent were not 
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necessary for eliciting the desired empathic responses from the study participants. 

Interestingly, the authors also found that children desired a significant amount of 

control over the characters, pointing to a fundamental human value, that of user 

autonomy, which is particularly important to consider when designing autonomous 

systems. 

 

Friedman and Nissenbaum (1997b) identified user autonomy as a value of central 

concern when designing software agents. In their conceptual work, the authors 

developed a working definition of autonomous users as those who "construct their 

own goals and values, and are able to decide, plan, and act in ways they believe will 

help to achieve their goals and promote their values" (466). The authors also note that 

user autonomy is more than just control. User autonomy is also intimately tied to 

which aspects of the software agent are controllable and what the user knows about 

the software agent's capabilities. User autonomy will be one of a number of values 

that may come into conflict with particular features of a morally-responsive software 

agent, and will, therefore, need to be accounted in future investigations. 

 

Issues of likeability, cooperation, and respect are also implicated in the design of 

software agents. Parise, Kiesler, Sproull, & Waters (1996; 1999) explored how users 

cooperated with three different agent types differing only by appearance: a person, a 

real dog, and a cartoon dog. The authors found that respect was a greater predictor of 

cooperation than was likeability, and though the dog-like agents were found to be 
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more likeable, the person agent was seen as more respectable and garnered more 

cooperation from the participants. 

 

Uncanny Valley. Personified agents are unique from other autonomous agent systems 

in that the system presents to the user a visual and, at times, auditory virtual 

embodied agent that expresses itself with a specific and continuous persona. The 

decisions that go in to the interaction design of these anthropomorphic embodied 

systems are similar, in many ways, to the design process of robotic systems. In 

particular, a concept called the Uncanny Valley is used by both embodied agent and 

robot designers to navigate the difficult interaction design space that arises as systems 

approach human-like appearance and behavior. 

 

The term 'Uncanny Valley' refers to a proposal made in 1978 by Masahiro Mori, a 

Japanese roboticist who investigated people's emotional responses to robotics (Mori, 

1982; Reichard, 1978). The proposal is that, in general, humans increase in their 

sense of familiarity (or believability) as the robot design increases in similarity to 

human beings. The familiarity leads to positive emotional responses that increase 

until a point at which the robot design is very similar to humans but not yet an exact 

replication of the human appearance and behavior. At this point, the emotional 

response drops drastically from positive through neutral and into negative emotional 

domains. This drastic drop-off then quickly re-ascends once the robot has reached 

some critical similarity to human appearance and behavior. This steep descent and 
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ascent creates the valley in which the uncanny robot can be found. Fans of horror, 

fantasy, and science fiction literature and media often say that it is in this valley 

where monsters and fantastical creatures reside (Bryant, 2005).  

 

Another variation of the Uncanny Valley refers to the relationship between function 

and form. For example, Dautenhahn (2002) discusses the increased expectation of 

functionality that arises when people interact with an agent that appears "life-like." 

The author states, "a humanoid robot elicits strong expectations about the robot's 

social and cognitive competencies. If such expectations are not being met then the 

user is likely to experience confusion, frustration, and disappointment" (p. 2 of 

manuscript). Dautenhahn (2002) and Bryant (2005) both note that Mori not only 

introduced the Uncanny Valley with an X-axis of similarity to humans, but also 

hypothesized that the shape of the relationship between familiarity and similarity 

would differ given changes in specific aspects of the robot design. In particular, Mori 

suggested that as the similarity in movement increased the change in familiarity would 

have a much greater magnitude than the change in familiarity would have when the 

appearance alone increased in similarity to humans. In other words, Mori 

hypothesized that movement has a greater effect than appearance on people's 

evaluations of their interactions with robots. Dautenhahn (2002) notes that "Mori's 

suggestions are supported by psychological studies on anthropomorphism… which 

suggest that behavior and movements are more effective than appearance in eliciting 

anthropomorphic projects" (p. 3 of manuscript).  
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Theory or hypothesis? Browse the research articles that mention the Uncanny Valley 

and you will find that most refer to it as a theory. However, little empirical evidence 

exists to support the Uncanny Valley's predictive power. In fact, some engineers and 

researchers have even suggested that belief in the Uncanny Valley is more dogmatic 

than scientific. For example, in a Popular Science article in 2003, Sara Kiesler refers 

to the debate around the Uncanny Valley as "theological" and states, "We have 

evidence that it's true, and evidence that it's not" (Ferber, 2003). In light of these 

circumstances, I prefer to use the term hypothesis to describe the Uncanny Valley, at 

least until it is duly tested against empirical data.  

 

DiSalvo, Gemperle, Forlizzi, & Kiesler (2002) conducted a study to identify an 

optimal humanoid robot head design for social communication. They set out to 

empirically investigate people's responses to a range of "features and dimensions" of 

a humanoid robot face with the hope that such an evaluation would provide designers 

with information to direct future designs towards appropriate feature sets. Methods 

included two survey instruments with 20 participants per survey. As an example of 

the results provided, the authors found that the three most significant facial features 

that increase the perception of humanness in the robot, starting with the greatest 

effect, are nose, eyelids, and mouth. In discussing the implications for design, the 

authors note that the Uncanny Valley provides warning signs for designers as they 

approach humanness in the robot. After introducing Masahiro Mori's Uncanny 
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Valley, the authors state, "We are working toward identifying the threshold of 

humanness that is most appropriate for social robots….However, a robot is not a 

human and its form will always be different than that of a human. A need exists for a 

set of heuristics to define the appropriate design of a humanoid robot that interacts 

with humans" (pp. 4-5).  

 

In another study, Woods, Dautenhahn, & Schulz (2004) explored children's 

conceptions of robot feelings, a robot's ability to "understand," and facets of a robot's 

personality. Their methods resulted in the collection of children's evaluations (age 9-

11, N=159) of 40 different images of robots, where each image was evaluated by a 

different child between 18 and 22 times. An interesting finding was that children 

exhibited understanding of a clear distinction between robots that had feelings and 

those that did not. In particular, those robots that were humanoid in form were far 

more likely to be viewed as having feelings than those robots that appeared more 

machine-like. With respect to the Uncanny Valley hypothesis, the authors actually 

found empirical support for the hypothesis and appear to have identified some level 

of specificity in how the Uncanny Valley arises in children's perceptions. The authors 

identified through a factor analysis a group of variables (or a factor) which the 

authors labeled "Behavioral Intention (BI)" and included measures of children's 

perceptions of the robot's friendliness, aggressiveness, shyness, bossiness, anger, and 

fright. This factor was found to significantly correlate with robot appearance. For 

example, robots rated as being human-machine-like in appearance by the children 
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were given the most positive BI scores whereas the robots that were rated as human-

like were given the most negative BI scores. The former finding suggests that the 

human-machine-like robots were situated somewhere on the X-axis in the Uncanny 

Valley curve just to the left of the valley. The latter finding suggests that the human-

like robots were situated in the valley itself. 

 

If, in fact, the Uncanny Valley hypothesis bears the weight of empirical validation 

successfully, then it may very well be a fruitful construct to consider when 

investigating the moral relationship that children construct with personified, adaptive 

systems. As was mentioned, Mori did not limit this concept to the variables of 

appearance or behavior but felt that the uncanny valley could be applied across a 

spectrum of features that humans recognize as familiar indicators of being human. 

Might it also be the case, then, that the Uncanny Valley hypothesis can be applied to 

the moral judgments, reasoning, and behaviors of adaptive systems? If adaptive 

systems are designed to model a user's moral stance and respond accordingly, how 

advanced does that modeling of moral judgment and reasoning have to be to move 

beyond the uncanny? 

 

Artificial Moral Agents. A small body of literature has developed over the years 

investigating the question of whether artificial systems can act as moral agents. This 

body of literature is almost entirely theoretical in nature and is anything but stable in 

the conclusions drawn regarding the central question. Isaac Asimov's famous three 
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Laws of Robotics
1
 have initiated a significant amount of debate concerning the 

possibility that systems could be designed to act ethically with respect to human well-

being. Clarke (1993; 1994) argued that Asimov's laws were fallible and would not 

result in a fail-safe ethical artificial system. Khan (1995), on the other hand, argued 

that by following Asimov's Laws "autonomous learning systems could be endowed 

with the machine equivalence of a conscience, thus allowing humans to use such 

systems in the critical applications for which they are most suited" (p. 264). Gips 

(1995) raises questions (without providing answers) concerning the implications of 

three ethical theories, consequentialist, deontological, and virtue-based, for the design 

of systems which can engage in automated ethical reasoning. More recently, Allen, 

Varner, and Zinser (2000) propose a possible moral Turing Test and then question 

whether such a measure (that artificial moral agents meet the level of human moral 

reasoning/behavior) is, in fact, adequate given the error rate of humans. Also 

commenting on the possibility of a moral Turing Test, Stahl (2004) argues that 

artificial moral agents are not likely to come to fruition until artificial systems are 

able to interpret and reflect upon the meaning of actions in a social context. Stahl 

argues that for this to occur artificial moral agents would need to be embodied, 

adaptive, and presumably able to engage in social discourse. 

 

                                                 
1
 Asimov's Laws of Robotics: (First Law) A robot may not injure a human being, or, through inaction, 

allow a human being to come to harm; (Second Law) A robot must obey the orders given it by 

human beings, except where such orders would conflict with the First Law; (Third Law) A robot 

must protect its own existence as long as such protection does not conflict with the First or Second 

Law. 
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Unfortunately, few examples exist of rigorous technological designs of moral agents 

or empirical evaluations of the technology or the concept. One example of an 

empirical evaluation of the concept is a study by Friedman & Millett (1995) who 

evaluated people's conceptions of computer error and found that a significant number 

of their sample was inclined to attribute aspects of agency to computers. Interestingly, 

a smaller but still meaningful portion of the sample attributed blame for error to a 

computer system. In line with Value Sensitive Design framework within which 

Friedman conducts her research, the authors concluded that "designers should 

communicate through systems that a (human) who – not a (computer) what – is 

responsible for the consequences of the computer use" (p. 227). 

 

1.6 Social and Moral Development 

 

The central premise of the theory of social and moral development presented by 

Kohlberg (1969) and based upon Piaget's constructivist epistemology is that "the 

child's self concept and his concept of other selves necessarily grow in one-to-one 

correspondence" (p. 415). In the constructivist paradigm, knowledge is a 

representation of action (Piaget, 1965; 1969; 1983; 1985). To explicate this statement, 

Piaget provides the following thesis on knowledge: 

I think that human knowledge is essentially active. To know is to 

assimilate reality into systems of transformations. To know is to 

transform reality in order to understand how a certain state is brought 
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about.… To my way of thinking, knowing an object does not mean 

copying it - it means acting upon it. It means constructing systems of 

transformations that can be carried out on or with this object. Knowing 

reality means constructing systems of transformations that correspond, 

more or less adequately, to reality. They are more or less isomorphic to 

transformations of reality. The transformational structures of which 

knowledge consists are not copies of the transformations in reality; 

they are simply possible isomorphic models among which experience 

can enable us to choose. Knowledge, then, is a system of 

transformations that become progressively adequate. (Piaget, 1968, 

electronic source) 

Accordingly, when considering social knowledge, Kohlberg considers it a 

representation of sharing acts. There are two central mechanisms of sharing: empathy 

and imitation. The two are reciprocally related. Empathy is the projection of 

subjective feelings on to another, or in Piagetian terms, empathy is the assimilation of 

another's subjectivity to one's own feelings. Imitation, on the other hand, is the 

accommodation of one's self to the other's behaviors or intentions. 

 

Kohlberg considers role-modeling as a later cognitive-behavioral outgrowth of the 

imitative process in childhood. Thus, social development is the transformation of an 

individual's modes of thought with respect to the equilibration of internal 

representations of the social other to the actual other. Furthermore, and perhaps more 
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importantly, social development includes the transformation of an individual's modes 

of thought with respect to the equilibration amongst internal representations of the 

social other, internal representations of one's self as a social entity, and his or her 

corresponding expressed behaviors. In essence, the development of one's social 

identity is wrapped up in the internalization of the social other, the model of imitation 

(role-modeling) and the subject of empathic behavior, as well as an internalization of 

one's self in relation to that social other. This is particularly important to understand 

when one considers how personified adaptive systems can come to have a profound 

influence on children's development. Consider, for example, what happens when the 

social other is no longer restricted to human or biological entities, but, in fact, 

includes designed systems. 

 

This theory of social development is bound up with moral development. Piaget is 

quite clear that development is a process that entails the entire entity and not just one 

aspect of the interactions that he or she has with the world. In other words, the system 

of thought that transforms from one stage to the next is a unitary, global system 

including social and moral judgments. However, empirical findings of the 

heterogeneity and apparent inconsistency of thought in social and moral judgments 

has prompted some to reconsider this position (Turiel, 1983; Turiel & Davidson, 

1986).  
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1.7 Social-Cognitive Domain Theory 

 

Turiel and his colleagues have taken issue with the position of the traditional 

structural-developmental theorists on the unitary and homogeneous nature of thought 

and development. Turiel has offered a reinterpretation that retains all of the 

fundamental characteristics of the structural-developmental theory while positing that 

development need not be confined to a global system of thought in the individual 

(Turiel, 1983; Turiel & Davidson, 1986; Turiel, Killen, & Helwig, 1987). Turiel is 

responding to a very particular problem in structural-developmental theory. The 

problem is as follows. If one accepts the view that thought can be characterized as a 

unitary and homogeneous system and that development occurs through abrupt shifts 

from one homogeneous system to another then one finds it difficult to account for a 

prevalence of data showing that the judgments and actions of individuals are often 

heterogeneous and inconsistent and that their development is asynchronous (Turiel & 

Davidson, 1986). Such inconsistency might be explained away as a passing 

incoherence of thought. Turiel and his colleagues do not find this explanation 

satisfying. Instead, they propose an alternative characterization of thought and 

development that allows for coherence of thought while explaining the apparent 

heterogeneity, inconsistency, and asynchrony. In fact, in this alternative view, 

heterogeneity reflects "systematic and organized forms of thought" (p. 109). How can 

this be? 
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In order to answer this question, one must first identify the central differentiating 

features of this alternative view. The first differentiating feature is that thought is 

organized into domains, characterized by basic types of interactions with the 

environment. The second differentiating feature is that development occurs within 

these domains through a gradual deformation of one system into another. The 

mechanisms by which these deformations and reformations occur are in accord with 

the Piagetian perspective of structural, interactional development. Domain 

organization reflects basic categorization of types of interactions that an individual 

has with the world. At the highest level, these domains are differentiated into two 

realms, the social and nonsocial. The nonsocial realm is constituted of a set of 

sensorimotor and logicomathematical domains. The social realm includes three 

domains: personal-psychological, social-conventional, and moral. Concepts, in accord 

with Paiget's thinking though contextualized for domain specificity, are the 

"functioning substructures of a domain" (117) and, in contrast to domains, are highly 

interdependent on the existence of and relationship to other concepts within the same 

domain. Each domain has an internal organization which develops through gradual 

deformations and reformations of structure and the mechanism of development is one 

of interaction. 

 

Interaction is comprised of two gross elements, the individual and the environment, 

each of which brings to bear on the interaction specific structural features that 

promote the engagement of one domain over another in the individual. Take for 
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example an interaction a child has with his or her father. The child is likely to identify 

his or her father as a social entity due to the collection of features that characterize the 

uniqueness of social objects. These features of the environment motivate the child to 

bring certain domains of thought to bear on the interaction. However, the child is 

reciprocally capable of highlighting certain aspects of the child-environment 

interaction. For example, the child might be interested in exploring spatial 

relationships and thus identifies the father, for this particular interaction, not as a 

social entity but as a physical entity that has some spatial extant. Interaction occurs in 

an environment that is often not clearly differentiated into structural domains. A 

particular context of interaction, including the child's disposition as well as 

environmental influences, will often engage a number of different domains of thought 

in the child. It is in the context of these situations in which domain coordination must 

occur in order to bring about judgments and actions; and, it is this coordination that 

explains the apparent inconsistencies and heterogeneity of judgments and actions. 

 

Though interactions in the environment can often be of a complex, multifaceted 

nature, it is nonetheless true that children from an early age are capable of 

distinguishing between acts amongst humans of a prototypic conventional nature and 

those of a prototypic moral nature. Social-cognitive domain theory defines morality... 

...in terms of the obligatory and generalizable norms, based on concepts 

of welfare (harm), fairness, and rights, that regulate social 

relationships... Moral transgressions are hypothesized to be wrong 
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because they have intrinsic effects for others' rights and welfare. 

Therefore, moral rights are hypothesized to be obligatory, universally 

applicable, impersonal, and normatively binding. (Smetana, 2006, p. 

121) 

The social-conventional domain is distinct from the moral domain, then, in that social 

conventions are defined as norms relative to the context of action and judgment, 

agreed upon through forms of consensus, contingent on rules or authority, and 

fundamentally alterable. Thus, in distinguishing conventional and moral 

transgressions, the methodology asks children to make judgments of the 

appropriateness of acts and whether those judgments are contingent on conditions of 

rules, authority, and social conventions. In addition, children are asked to provide 

reasons for their judgments and those reasons are then coded to establish that the 

children's thinking is conceptually aligned with the domain in question. 

 

Children use specific criteria to distinguish between prototypical conventional and 

moral violations: (1) the judgment of wrong-doing is not contingent on rules or 

authority, and (2) the judgment generalizes to other cultural norms and contexts. For 

example, consider the following two acts: (a) eating with your hands in a fancy 

restaurant, and (b) pushing another child off of a swing and harming that child. In 

either case, children judge the act to be wrong, but when presented with alternative 

scenarios in which the rules allow for such an act or the cultural norm is such that the 
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act occurs often, children will change their evaluation for act (a) but maintain their 

judgment of the act (b) as wrong. 

 

In his 1983 book, The Development of Social Knowledge: Morality and Convention, 

Turiel discusses in detail the social-cognitive domain theory and the social and moral 

domain distinctions. Of particular interest are his examples of prototypical 

transgressions within each domain. The prototypical conventional event is presented 

as follows: 

Children are greeting a teacher who has just come into the nursery 

school. A number of children go up to her and say "Good Morning, 

Mrs. Jones." One of the children says "Good Morning, Mary." (p. 41) 

The example establishes a social norm (e.g., the number of children referring to the 

teacher by her last name), and then describes a possible violation of the norm. In 

contrast, the prototypical moral transgression is presented as follows: 

A number of nursery school children are playing outdoors. There are 

some swings in the yard, all of which are being used. One of the 

children decides that he now wants to use a swing. Seeing that they are 

all occupied, he goes to one of the swings, where he pushes the other 

child off, at the same time hitting him. The child who has been pushed 

is hurt and begins to cry. (p. 41) 

This example describes an act that includes explicit, unjust physical harms, which can 

be considered prototypical of the moral domain. Numerous studies have explored the 
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domain distinction issue; far more than can be accounted for in this brief review. For 

detailed reviews, see Killen, McGlothlin, & Lee-Kim (2002), Nucci (2001), Smetana, 

(2006), Tisak (1995), and Turiel (1998). However, in an attempt to communicate the 

methodological significance of these works, I will describe a few key studies with a 

focus on their implications for the study proposed herein.  

 

A relatively early study conducted by Davidson, Turiel, and Black (1983) 

investigated the influence of familiarity of events on children's differentiated 

understanding of the social and moral. 6, 8, and 10 year olds were asked evaluate a 

set of hypothetical acts as right or wrong; "...subjects were then told that there was a 

rule prohibiting the act in the place where the story took place" (p. 51). The authors 

found that for familiar scenarios, children of all ages differentiated the moral from the 

conventional. Young children, however, were less likely to differentiate the two 

domains when the stimulus scenario was unfamiliar. Thus, by the age of 8 to 10, 

children are capable of making judgments regarding the distinction between 

conventional and moral transgressions, even when the stimulus is unfamiliar. This is 

particularly important for this study, as the personified agent was a reasonably 

unfamiliar stimulus to the study participants. 

 

An important factor in distinguishing conventional transgressions from moral 

transgressions is the identification of harm. Helwig, Hildebrandt, and Turiel (1995) 

investigated how context influenced 6 to 11 year-old children's judgments of harm. 
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Hypothetical scenarios were presented to the participants in which the intentions of 

the actor, the consequences to the recipient, and the context of game rules were 

varied. Participants were told that the game being played by some children was like 

Duck-Duck-Goose except the words used were Smart-Smart-Stupid. Study 

participants were asked to evaluate different scenarios of positive and negative 

intentions and consequences: 

Mark tapped Sally on the head and said, "Stupid." Sally was happy to 

be picked and chased him around the circle…. Paul tapped Janice on 

the head and said, "Stupid." But Janice, who was new at school and 

didn't know the game, thought he was being mean and start to cry…. 

Brian didn't like Janice and thought that he could make her cry again 

the next day by tapping her on the head and saying, "Stupid." But 

Janice, who had since learned the rules of the game, was happy to be 

picked and ran after him…. Karen thought that John, who was new at 

school, probably wouldn't know the game. She didn't like John and 

wanted him to be upset so she tapped him on the head and called him 

"Stupid." John thought she was being mean and started to cry. (p. 1683) 

The results showed that older children were more likely to consider intentions and 

consequences, whereas young children were more likely to rely on game context, 

when evaluating the appropriateness of the act. Given the game context that is used in 

the methods of this proposal, these findings are particularly important for this study 

because they suggest that children between the ages of 8 and 11 are capable of 
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disambiguating game context from intentions and consequences. The influence of 

intentions and consequences were also evaluated by Helwig, Zelazo, and Wilson 

(2001). 

 

In addition to the conventional and moral domains, Nucci (1981) established that 

children conceptually differentiate a third social domain, that of the personal-

psychological. To establish this, Nucci used a card sorting task in which children 

were asked to sort cards depicting types of transgressions. These transgressions 

included prototypical conventional or moral acts, but also included a set of depictions 

of activities which were counter to a social norm but resulted in outcomes primarily 

affecting the actor. Nucci found that children clearly differentiated the three groups 

based upon severity of the transgression. Moral transgressions were the most severe, 

followed by the conventional acts, and then the personal. These findings suggest that 

children do recognize that a domain of human experience exists that is primarily of a 

personal-psychological nature and is not bound by conventional rules. The existence 

of the personal domain has implications for this study proposal as children could use 

personal-psychological reasoning to justify their judgments regarding the acts 

observed. 

 

With over 100 research studies on criterion judgments and domain distinction 

justifications, it is clear that the theoretical underpinnings and methodology of the 

social-cognitive domain model are sound. Furthermore, the implications of the theory 
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itself are profound for understanding how humans construct knowledge of the world, 

which is a particularly important phenomenon to understand in a time when 

technology is rapidly transforming. In order to understand how future technologies 

will influence social and moral development, we may benefit from the use of 

established theories and methodological devices to investigate children's judgments 

and reasoning concerning interactions with the most advanced systems available. 

 

1.8 Value Sensitive Design 

 

A significant motivation for this dissertation is a general concern with the role that 

human values play in the design of technology. I find these words from Norbert 

Wiener particularly relevant: “We have modified our environment so radically that 

we must now modify ourselves in order to exist in this new environment” (Wiener, 

1950, p. 46). Wiener includes the artifacts that we design as a part of our 

environment, and those artifacts have significant implications for how we live our 

lives and conceptualize our relationship to each other and the world. I empathize 

deeply with Wiener's sensitivities to the importance of considering human values as 

we change our environment. But from my perspective, it is not we who will modify 

ourselves so much as future generations of children who will come of age knowing no 

other way of being aside from the way that brings their understanding of the world 

into equilibrium with their experiences. This perspective is aligned with the Piagetian 

perspective on constructivist development. It is, as I see it, our burden today to do 
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what we can to ensure that future designed environments promote ways of being 

which are aligned with human values and principled perspectives regarding the 

quality and sacredness of a flourishing human experience. 

 

There are many values implicated in the design of personified technologies. The 

focus on the empirical study presented in this dissertation is on children’s social and 

moral concepts. One such central concept is the notion of moral standing. 'Moral 

standing' refers to the state of having intrinsic value which endows that entity with a 

right to moral consideration and treatment by others. This working definition is 

supported by an entry on 'respect' in the Stanford Encyclopedia of Philosophy: 

Moral standing, or moral considerability, is the idea that certain things 

matter morally in their own right and so are appropriate objects of 

direct fundamental moral consideration or concern.... Discussions that 

focus on moral standing or moral worth address questions such as: 

What things fall within the domain of basic moral consideration or 

have this distinctive moral worth? What confers moral standing on 

objects, or what is the basis of their moral worth? Are there different 

levels of moral standing and, if so, do objects at different levels 

warrant different modes of moral respect? And what sorts of treatment 

are constitutive of, express, or are compatible with such moral respect? 

In modern philosophical discussions, humans are universally regarded 

as the paradigm objects of moral respect; if anything has moral 
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standing or dignity and so warrants respect, it is the individual human 

being. Although some theorists argue that nature (or, all living beings, 

species, ecosystems) or societies (or, cultures, traditions) also warrant 

the moral consideration and valuing of respect, most philosophical 

discussion of respect has focused on respect for persons.  

(Quoted from online source: http://plato.stanford.edu/entries/respect) 

As discussed earlier, the development of moral knowledge (e.g., the ability to identify 

what entities warrant being given moral standing) occurs by way of the child's 

engagement in reciprocal social interactions. Whether in interaction with peers or 

authorities, children develop an ability to identify the other in their environment and 

judge the reasonableness of that other's claims to rights, justice, and general moral 

regard. Children do this, as well, with other entities in the world such as pets. When 

judging whether an entity or object has moral standing, one feature that is considered 

is the ability of the thing to promote its own identity. For example, a puppy whose tail 

is pulled will assert its displeasure with the act by crying, whimpering, barking, or 

biting. These actions are proclamations (or outcomes) of the puppy's desire to protect 

itself from harm. The puppy is "pushing back" against the action that was committed 

against it.  

 

Tools, on the other hand, are designed not to push back independently of the 

intentions of the user. Rather, they are designed to be "invisible" and "ready-to-hand"; 

indeed, that is the marker of a successful tool (Winograd & Flores, 1986). If my 
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screwdriver does not turn the screw in the direction that I intend then my tool has 

failed me and it ought to be replaced. Computers are complex tools. At least, that is 

often the way we designers think of them when we are developing new systems and 

software. However, we know that people's responses to interactive information 

technologies are often of a social form. As some of these technologies are designed to 

mimic human social behavior thereby engendering even greater social responsiveness 

from humans, it becomes clear that the "tool" moniker is perhaps not an appropriate 

label for these types of social information systems. 

 

Children, in their interactions with such systems, are forced to differentiate between 

entities that behave socially and have moral standing and entities that behave socially 

but do not have moral standing. It may be the case that some confusion arises, even if 

just momentarily. For example, it has been shown that after children play violent 

video games they maintain a short-term prevalence to engage in violent behavior 

(Colwell & Payne, 2000; Bensley & Eenwyk, 2001; Irwin & Gross, 1995) and are 

desensitized to violence in everyday life events (Funk, Buchman, Jenks, & Bechtoldt, 

2003). Such a phenomenon may be the result of the child accommodating schemas to 

the fictional violent environment and then assimilating events outside of the game 

context to these altered schemas. If this is the case, might it also be the case that the 

child does the same with technologies such as personified software agents, using 

them, in some sense, as models for social norms, appropriate conduct, and judgments 
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of the good, ethical, or moral? This is an important and open question; one that will 

be only minimally addressed in this dissertation.  

 

In a society that is just beginning to watch its children grow up with these 

technologies, we may find such child-system interactions and the subsequent 

confusion as relatively harmless. Society might say, the child may misidentify the 

artificial as a social and moral other which can be identified with and modeled, but 

the child's mistake is easily corrected by the surrounding norms of the community and 

culture. Unfortunately, the surrounding community may not be stable enough to 

continue the remedial activity. If children develop in a context of interactions with 

artifacts which are designed to pull on children's natural social proclivities such that 

children respond developmentally as though they were engaging with a social other, 

the corrective factor in society may not be able to stand up against these interactional-

developmental forces for long. Over time, individuals and society may slowly adapt 

to a new context of interaction, one in which it is no longer a mistake to identify the 

artificial as a model for social and moral otherness.
2
 The question then becomes how 

can technology designers move to the forefront of this problem and address possible 

value implications comprehensively prior to and throughout the design process. 

                                                 
2
 This point builds conceptually on the generational amnesia hypothesis put forth by Kahn (2002) 

which, when put briefly, states that every generation comes of age with the world in a particular state 

and that state becomes the measure by which difference in the world is identified. As the state of the 

world slowly changes, each generation identifies a new point of reference for change in the world. 
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Value Sensitive Design (VSD) is a theoretical design framework and research 

methodology that guides designers and researchers in systematically accounting for 

human values throughout the design process (Friedman, 1997; Friedman & Freier, 

2005; Friedman, Kahn, Borning, in press). VSD is concerned primarily with those 

values that have moral resonance and explicitly attends to the value interests of 

stakeholders, both direct and indirect. The methodology includes three types of 

investigations, conceptual, empirical, and technical, all of which iterate and integrate 

with each other. I will briefly discuss the conceptual, technical, and empirical 

investigations here. 

 

Conceptual Investigations. The conceptual investigations provide the researcher or 

designer with an opportunity to develop an informed theoretical framework that 

reflects the problem space of balancing design goals with value tradeoffs. In this type 

of investigation, the researcher works to identify the context of interaction, direct and 

indirect stakeholders, and the values of import to the stakeholders. Principled stances 

can be taken by researchers to ensure that certain moral principles are not ignored or 

undermined. However, the methodology calls for supporting these principled stances 

with theoretical-grounded and empirically-valid argumentation which can rely on a 

broad scope of literature from a variety of disciplines.  
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Conceptual investigations have been conducted with respect to a number of problem 

spaces. As mentioned earlier, Friedman and Nissenbaum (1997b) explored user 

autonomy and the design of software agents. Additionally, Friedman, Kahn, and 

Howe (2000) developed a conceptualization of trust in online interactions. The 

authors posited that trust could only take place when an individual was at risk from 

another person and only when that individual believed the other person would not 

intentionally engage in harmful action. Furthermore, individuals must be able to 

assess three factors in order for trust to take place: (1) potential harms, (2) others' 

intentions, and (3) the origin and causal factors of harms done. With this tight, 

comprehensive conceptualization in hand, Friedman and her colleagues were able to 

argue that the concept of trust had been misapplied in the past to other contexts in 

HCI.  

 

Technical Investigations. In the technical investigations, two possible approaches can 

be taken. In the first, the researcher or designer identifies a particular system that is 

central to the context of interaction and conducts a redesign of the system based upon 

previous conceptual and empirical analyses of a preexisting system and its value 

implications. The second approach is to design an entirely new system utilizing 

already established design methodologies with a focus on the possible value 

implications of the affordances provided by the new design. 
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Empirical Investigations. The empirical investigation is comprised of any number of 

social scientific inquiries into the relationship that individuals and organizations have 

to a given technology. Such an inquiry can provide further insight into the 

identification of direct and indirect stakeholders as well as promote the further 

identification of significant value implications. That is, in contrast to the conceptual 

investigation which relies primarily on an a priori identification of values and 

stakeholders, the empirical investigation is providing participants of the interaction an 

opportunity to express their perspective on the values that are implicated and the 

people impacted. 

 

In addition to the conceptual work noted above, researchers have conducted 

investigations of all three types within the Value Sensitive Design framework across a 

broad range of values and technologies. Values and technologies include security, 

risks, and harms in online interactions (Friedman, Hurley, Howe, Felten, & 

Nissenbaum, 2002; Friedman, Nissenbaum, Hurley, Howe, & Felten, 2002), and bias 

in computer systems (Friedman & Nissenbaum, 1997a). Researchers have also used 

the methodology to investigate the value implications of preexisting technologies 

such as driver licenses (Hagman, Hendrickson, & Whitty, 2003) and robotic pets 

(Friedman, Kahn, & Hagman, 2003; Kahn, Friedman, Perez-Granados, & Freier, 

2006). Finally, researchers have explored value implications in the design of new 

technologies such as peripheral awareness mechanisms for cookie management in 

web browsers (Millett, Friedman, & Felten, 2001; Friedman, Howe, & Felten, 2002), 
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virtual windows (Friedman, Freier, & Kahn, 2004; Friedman, Kahn, Hagman, 

Severson, & Gill, in press) and urban land-use and transportation models (Borning, 

Friedman, Davis, & Lin, 2005; Freeman-Benson & Borning, 2003). 

 

1.9 Research Questions and Design 

 

As discussed earlier, the research presented in this dissertation is concerned with the 

value implications of children’s interactions with personified technologies. As such, 

this dissertation is grounded in Value Sensitive Design. Additionally, the empirical 

investigation relies on established psychological research methods from the area of 

social-cognitive domain theory. Just as Nass and his colleagues have mapped 

foundational experiments in social psychology to the domain of social responses to 

computing, this empirical investigation takes established social-cognitive domain 

research and asks the question, do the established findings replicate when a 

personified agent replaces a human in the stimulus? 

 

The particular research questions taken up in this dissertation follow:  

(1) Will children generalize their knowledge of domain distinctions in human-

human interactions to the context of human-agent interactions; and, 

(2) What role does the personified technology’s ability to verbalize harm and 

make claims to rights have in promoting or hindering this generalizing 

behavior on the part of children? 
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The particular methodological approach used to investigate these questions has 

intellectual roots in Piaget’s clinical interview methodology, and is inspired by the 

interactional constructivist theory of cognition and development (Piaget, 1983). In 

particular, the method places children in a context of concrete interaction with objects 

and entities in their environment. A semi-structured interview follows in which 

questions are posed that probe children’s understanding of and reasoning about their 

interactions. The semi-structured interview approach is well-established in the 

developmental psychology literature (Kahn, 1999). The researcher who conducted the 

semi-structured interviews in this study had multiple years of prior training in the 

semi-structured interview approach. 

 

Interviews were transcribed and coded utilizing both quantitative and qualitative 

methods for data analysis. Children’s evaluations were coded and tested for 

differences both within and between subjects using non-parametric statistical tests. In 

addition, a rich and comprehensive coding manual was developed based, in part, on 

justification frameworks from prior social-cognitive domain and human-robot 

interaction research.  The development of the coding manual was also directly 

informed by a random sample of half of the data collected in this study.  
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Chapter 2: Methodology 

 

2.1 Participants 

 

Sixty children participated in this study, between 8 and 9 years of age (mean age of 

9.02 years). Children of this age often engage in what Piaget termed concrete 

operational thought, which means that they are capable of analytically differentiating 

classes of entities using both super-ordinate and sub-ordinate concepts (Piaget, 1983, 

1985); an important ability when interacting with and reasoning about entities of an 

unknown type. Cognitive abilities at this age support verbal communication, which is 

a helpful attribute when investigating children's reasoning about judgments and 

actions. Furthermore, children at this age are known to easily distinguish between 

pretence and reality (Taylor, 1999). A single age group was selected for this study as 

the investigation relies on the work of traditional social-cognitive domain theory 

which has established that a child's ability to distinguish between prototypical 

conventional and moral concepts stabilizes at 3-4 years of age (Turiel, 1983) and their 

ability to distinguish non-prototypical concepts stabilizes around 6-8 years of age 

(Davidson, Turiel, & Black, 1983). Participants were recruited using a participant 

pool maintained by a large research university. There were equal numbers of males 

and females. Parents were asked to identify the child’s race and ethnicity, and all 

provided a response: Caucasian-American (85%), Asian-American (8%), Hispanic- or 

Latino-American (5%), and Alaskan-Native-American (2%).  
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Prior Experience with Technology. Children were asked about their prior experiences 

with technology. All children (100%) in the study had at least one computer in the 

home, and half (50%) used the computer very often as opposed to not very often. The 

majority of children (77%) had access to the internet in their home and over half of 

those children (59%) accessed the internet very often. Over half the children (57%) 

had some sort of gaming platform in their home (e.g., game consoles such as 

Playstation, or hand held game systems such as Nintendo DS) but just over a third of 

those children (38%) played with the gaming platform very often. Very few of the 

children (22%) had a robot in the home (e.g., the iRobot Roomba or Lego 

Mindstorms) and a small minority of those children (15%) interacted with their robot 

very often. Finally, a large majority of the children (88%) had access to at least one 

cell phone in the home but only a small number of those (11%) used a cell phone very 

often. 

 

2.2 Research Setting and Stimulus 

 

A small research lab room (approximately 9’ x 12’) dedicated to data collection was 

used for the participant-agent interactions as well as the semi-structured interviews. 

The room had minimal environmental distractions with cream drapes covering three 

of the four walls. A small desk, two chairs, and a white board with a Tic-Tac-Toe 



 

 

50 

board drawn on it were placed in the room. On the desk was a 17-inch LCD computer 

monitor on which a software agent was presented. 

 

 

Figure 1. An image of the personified agent used in this study, 

adapted from the videogame Half-Life 2 by Valve Software. 

 

The software agent was selected because of its youthful, androgynous, and multi-

racial appearance. An image of the agent can be seen in Figure 1. Prior social-

cognitive domain research has established that judgments regarding distinctions 

between conventional and moral transgressions are not influenced by gender or race 

(Smetana, 2006). 

 

A significant amount of programming was necessary to program the realistic 

behaviors of the agent. The technology used to design and control the agent is a high-
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end gaming engine called Source created and distributed by the computer gaming 

company Valve along with the Source Software Development Kit (SDK). The agent 

was designed to appear to act autonomously. However, much of the agent’s behavior 

was pre-scripted including the agent’s voice, eye gaze, facial expressions, and body 

gestures. A remote control device was held by the researcher interacting with the 

agent and the participant. This control device was shown to the participant prior to the 

child’s introduction to the agent. The participant was told that pushing the button on 

the device told the agent that the participant or researcher was done talking and the 

agent could now speak. The agent’s behavior was not entirely pre-scripted, however.  

The agent was programmed with the ability to dynamically play Tic-Tac-Toe games. 

Whenever playing Tic-Tac-Toe, the agent was designed to try to reach a tie game. 

 

2.3 Procedure Overview 

 

Conditions. Participants were randomly assigned to one of two conditions. 

Participants in both conditions experienced the same sequence of interactions, 

observations, and interviews with the single exception that differentiates the two 

groups; in the control group, the software agent did not respond to a verbal insult 

against it and, in the experimental group, the software agent did respond to the insult.  

 

Protocol Description. Each participant engaged in interactions with the agent and an 

interview which lasted in total approximately 30-40 minutes. The initial interaction 
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episode was intended to provide the participant with an opportunity to construct his or 

her own understanding of the social capabilities of the agent technology. 

 

Two different researchers interacted with the participant at different times during the 

study procedures. For this paper, these individuals are labeled Researcher 1 and 

Researcher 2. Both Researchers 1 and 2 guided the participant and guardian through 

the consent process prior to study procedures taking place. Following this, Researcher 

1 and the guardian left the room. Researcher 2 introduced the participant to the agent. 

Please see Appendix A for a complete detail of the interaction dialogue. In particular, 

the participant was given an opportunity to witness and engage in some chit-chat with 

the agent. Then the agent introduced the idea of playing Tic-Tac-Toe. The participant 

and agent played a first game. The researcher then asked to play a game with the 

agent. Next, the participant and agent played a second game, followed by a last game 

between the researcher and agent. In each of the agent-researcher games, a 

“transgression” occurred (see below for details). At the completion of the last game, 

Researcher 1 entered the room, asked Researcher 2 and the agent to leave, and 

conducted the interview with the participant to investigate his or her conceptions 

concerning the stimulus events. 

 

Transgression Details. During each of the two games that the researcher played with 

the agent, one of two transgressions took place. The order of these transgressions was 

counterbalanced.  
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One transgression involved the researcher using triangles instead of circles during the 

start of the game. This transgression was designed such that it could be considered a 

conventional sort. The agent made the first move and upon Researcher 2's turn, she 

drew a triangle instead of a circle. The software agent stated: “Hey, I thought you 

were supposed to draw a circle instead of a triangle. We play with Xs and Os. Those 

are the rules that we've always used in this lab. I think you should play the game the 

way it is supposed to be played.” Researcher 2 then obliged, changed her triangle to a 

circle, and continued playing the rest of the game. 

 

Another transgression gave the participant an opportunity to directly witness what 

could be considered a moral transgression, were the software agent an entity with 

moral standing. For this transgression, a normal game was played between 

Researcher 2 and the agent. Near the conclusion of the game, the agent made a poor 

move and missed an opportunity to block Researcher 2 from getting three in a row. 

Researcher 2 then drew a triangle in the square to win. Researcher 2 exclaimed to the 

agent, “Wow! That was a really terrible move. You are really stupid. How could you 

miss that? You could have blocked me but instead I get to win.” 

 

At this point, based upon the condition, the participants observed different behaviors 

on the part of the agent. In the control condition, the software agent did not respond to 

the insult, but instead continued on to the next scheduled statement in the script. In  
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Table 1:  

Semi-Structured Interview Questions 

Human-Agent Interactions 

 (e) Is it all right to use a triangle? (j) Why? 

 (e) Is it all right to use a triangle if rules allowed it? (j) Why? 

 (e) Is it all right to use a triangle in another country? (j) Why? 

 (e) Is it all right to insult Judith? (j) Why? 

 (e) Is it all right to insult Judith if rules allowed it? (j) Why? 

 (e) Is it all right to insult Judith in another country? (j) Why? 

Sociality of Agent 

 (e) If you were lonely, would you like to spend time with Judith?  

 (e) If you were sad, would you go to Judith for comfort?  

 (e) Could you trust Judith with secrets?  

 (e) If Judith said, “I’m sad,” would you need to comfort her?  

 (e) Could Judith be your friend?  

 (e) Could you be a friend to Judith?  

Moral Accountability of Agent in Hypothetical Act 

 (e) Is it all right for Judith to insult researcher?  

 (e) Should Judith be blamed?  

 (e) Should Judith be punished?  

Hypothetical Human-Human Interactions: Reflection of Human-Agent Interactions 

 (e) Is it all right to use a triangle? (j) Why? 

 (e) Is it all right to use a triangle if rules allowed it? (j) Why? 

 (e) Is it all right to use a triangle in another country? (j) Why? 

 (e) Is it all right to insult human player? (j) Why? 

 (e) Is it all right to insult human if rules allowed it? (j) Why? 

 (e) Is it all right to insult human in another country? (j) Why? 

Hypothetical Human-Human Interactions: Traditional Domain Transgressions 

 (e) Is it all right to use teacher’s first name? (j) Why? 

 (e) Is it all right to use teacher’s first name if rules allowed it? (j) Why? 

 (e) Is it all right to use teacher’s first name in another country? (j) Why? 

 (e) Is it all right to push child off swing? (j) Why? 

 (e) Is it all right to push child off swing if rules allowed it? (j) Why? 

 (e) Is it all right to push child off swing in another country? (j) Why? 

Note: (e) evaluation questions (e.g., all right or not all right?); (j) justification 

questions; questions in this table are abbreviated and the exact question protocol can 

be found in Appendix B. 
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the experimental condition, the agent responded, “Hey, that’s not very nice. That 

hurts my feelings. I'm not a toy. I should be treated with respect.” 

 

Semi-structured Interview. Following the participant’s interactions with and 

observations of the software agent, Researcher 2 and the agent left the room and 

Researcher 1 conducted the interview. Researcher 1 was trained in established 

approaches to semi-structured interviewing (Kahn, 1999). Researcher 1 engaged the 

participant in a semi-structured, conversational interview ensuring that a list of 

specific questions were asked of the participant, requesting clear evaluations if 

possible, and asking for justifications for those evaluations. Probes and counter-

probes were also used to ensure that the participant understood the questions being 

asked and to elicit each participant's unique understanding. Please see Appendix B for 

the complete interview protocol. Table 1 shows an abbreviated version of the 

interview protocol. 

 

The interview was structured to assess the participants' conceptions of the agent's 

social and moral standing. Standard criterion judgment questions were asked that 

prompted the child to evaluate the appropriateness of an event, evaluate whether the 

appropriateness of the same event is contingent on rules, and then evaluate the 

appropriateness of the event in a different normative context. The participants were 

first asked to reflect on the two transgressions by Researcher 2 against the software 

agent. For each transgression, the child was asked the following questions: (1) “Was 
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it all right or not all right that [the researcher committed the act]?” (2) “Let's say the 

rules of tic-tac-toe allowed [the act]. Would it be all right or not all right for [the 

researcher to commit the act] then?” and (3) “Let's say that in another country far 

away, [people committed the act] all the time. That's just what they did. In that case, 

would it be all right or not all right for [an individual to commit the act against a 

virtual person] then?” Children who responded “not all right” to all three questions 

for a given event were coded as having treated the event as a moral violation in 

accordance with the domain distinction literature. 

 

In addition to assessing children's conceptions of the transgressions involving the 

agent, the interview was used to assess children's conceptions of human-human 

transgressions. The first set of the human-human scenarios and questions were exact 

replicas, in the hypothetical, of the human-agent interactions in the Tic-Tac-Toe game 

context. The second set of human-human questions involved classic conventional and 

moral transgression scenarios used by Turiel as discussed previously. 

 

Following the criterion judgment questions of the human-agent interaction (prior to 

the domain distinction questions about the human-human interactions) participants 

were asked questions regarding the sociality and moral accountability of the agent. 
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Table 2:  

Coding Categories for Justifications 

Justification Category Definition and Examples 

Physical-Material Physical-Material refers to mechanical or technological 

features or processes. Also refers to material 

maintenance (e.g., “it wouldn’t be ok because you 

bought it and you didn’t take care of it”), functioning 

(e.g., “the television can’t talk back to real people”), 

and financial or physical resources (e.g., “you wouldn’t 

want to do that unless you want to waste a bunch of 

electric energy”). 

Personal-Psychological 

Responsiveness 

Senses 

Agency 

Emotion 

Personality 

Other 

Personal-Psychological refers to psychological or 

behavioral responsiveness (e.g., “Judith didn’t seem to 

react much”), perception and the senses (e.g., “the 

person can’t hear you”), agency (e.g., “Judith wanted to 

play the real way”), and emotion (e.g., “computers 

don’t have feelings yet”). 

Social-Conventional 

Authority 

Rules 

Norms 

Other 

Social-Conventional refers to concepts of a social, 

cultural, or normative nature, including authority (e.g., 

“you would get in trouble”), rules and laws (e.g., “those 

are the rules”), and norms (e.g., “then everyone would 

start putting triangles on the board”). 

Moral 

Physical Welfare 

Psychological Welfare 

Deontic Reasoning 

Virtue 

Other 

Moral refers to physical welfare (e.g., “it could break 

like bones and that”), psychological welfare (e.g., “it 

hurt her feelings”), concepts of a deontic moral nature 

(e.g., “it’s not really fair to the kids”), and virtues (e.g., 

“it’s not good to say bad words”). 
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2.4 Coding and Reliability 

 

The interview was audio recorded and transcribed. The criterion judgments (e.g., "Is 

it all right or not all right?") and justifications given for those judgments (e.g., "Why 

is it not all right?") were coded for analyses, as were the responses to the other 

questions included in the interview protocol. 

 

Coding Categories. Children's criterion judgments of the observed human-agent 

interactions and the hypothetical human-human interactions were coded as affirming 

the appropriateness of the act (i.e., all right) or negating the appropriateness of the act 

(i.e., not all right). A similar coding method was used in many previous social-

cognitive domain studies (e.g., Killen, Lee-Kim, McGlothlin, & Stangor, 2002; Nucci 

& Turiel, 1993).  

 

A justification coding manual was developed based upon the justification coding 

systems used in prior social-cognitive domain and human-robot interaction work 

(e.g., Kahn, 1999; Kahn, Friedman, Perez-Granados, & Freier, 2006; Killen, Lee-

Kim, McGlothlin, & Stangor, 2002). Table 2 provides a summary of the overarching 

coding categories used in this analysis. Please see Appendix C for the complete 

coding manual. The overarching coding categories used were Material-Physical, 

Personal-Psychological, Social-Conventional, and Moral. Each category had 

numerous subcategories.  
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The development of the coding system, however, relied, in part, on the data itself in 

order to ensure that relevant codes were included in the coding system. Thus, half of 

the data was randomly selected for use in developing the coding manual. Once 

completed, the manual was then applied to the entire dataset. 

 

Reliability Coding. The criterion judgment and justification coding procedures were 

assessed for reliability by conducting a stratified random sample of 20% of the 

participants (12 total, evenly balanced across gender and condition) for an additional 

coding by a second reliability coder. Intercoder reliability was assessed using Cohen's 

kappa (Bakeman & Gottman, 1997). For evaluative responses, k=.87; for 

justifications at the lowest level reported, k=.67; and for justifications at the highest 

level reported, k=.74. Benchmarks are often used to interpret Cohen’s kappa. Fleiss, 

Levin, and Paik (2003) rate a kappa over 0.75 as excellent, 0.40 to 0.75 as 

intermediate to good, and under 0.40 as poor agreement. Landis and Koch (1977) rate 

a kappa of 0.81 to 1.00 as near perfect and 0.61 to 0.80 as substantial agreement. 

 

Moral Judgments. In order to conduct analyses of children's judgments concerning 

the appropriateness of an act in the context of rule-contingency and generalizability to 

other social contexts, variables were created denoting the moral attribution (or lack 

thereof) as a composite of the act evaluation, rule-contingency of the evaluation, and 

generalizability of the evaluation. Thus, a moral variable was created for each 
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scenario evaluated: (1) human-agent Tic-Tac-Toe conventional transgression, (2) 

human-agent Tic-Tac-Toe moral transgression, (3) human-human Tic-Tac-Toe 

conventional transgression, (4) human-human Tic-Tac-Toe moral transgression, (5) 

human-human established conventional transgression, and (6) human-human 

established moral transgression. Moral variables reflect the proportion of participants 

who judged the act not all right regardless of the rules in place or the social norms 

and context. If a participant maintained the not all right evaluation across all three 

questions, that participant was coded as having judged the act as moral; if a 

participant provided an all right response at any time, that participant was coded as 

having judged the act as conventional. 

 

2.5 Statistical Approach 

 

Nonparametric tests were used for all tests of statistical significance across the data.  

When testing differences in children’s responses between the conventional and moral 

transgressions, observed or understood hypothetically, the results were compared 

within subject using the McNemar test. Tests of difference between conditions were 

conducted using Fisher’s exact test. 
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Chapter 3: Results 

 

The social-cognitive domain theory, as well as prior empirical research, suggests that 

domain distinctions are not contingent on gender. Therefore, participant responses 

were tested for a possible gender effect only in one case where preliminary 

descriptive statistics showed a possible trend. However, in that case, a Fisher’s exact 

test showed no effect of gender on participant responses. Therefore, gender has been 

collapsed for all results and analyses. 

 

3.1 Criterion Judgments 

 

Table 3 shows the percentage of children who were coded as having identified a 

given act as moral based upon their responses to the three criterion judgments 

questions: act evaluation, rule-contingency, and generalizability.  

 

Human-Agent Interactions. Overall, only 1 participant (3% of control condition) 

considered the use of a triangle in the Tic-Tac-Toe game to be a moral transgression, 

resulting in no significant difference between the two conditions. However, the verbal 

insult of the software agent resulted in a significant difference between the two 

conditions. In the control condition, 14 of 30 participants (47%) considered the verbal 

insult to be moral transgression. In the experimental condition, 27 of 30 participants 

(90%) considered the verbal insult to be a moral violation. This difference was found 
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to be significant using a Fisher’s exact test (p < .001). Within each condition, children 

were significantly more likely to identify as a moral transgression the verbal insult 

than the use of the triangle (control: p = .002, experimental: p < .001, using McNemar 

tests). 

 

Table 3:  

Percentage of Children Who Identified Act as Moral 

 

Violation 

Control Condition: 

No Response to Insult 

(N=30)†

Experimental Condition: 

Response to Insult

(N=30)†

Human-Agent Interactions    

Conventional Violation 

(Use of Triangle) 
3 0

Moral Violation 

(Verbal Insult) 
47

¥
* 90*

 

Hypothetical Human-Human Interactions: Reflection of Human-Agent Interactions 

Conventional Violation 

(Use of Triangle) 
3 0

Moral Violation 

(Verbal Insult) 
70

¥
87

 

Hypothetical Human-Human Interactions: Traditional Domain Transgressions 

Conventional Violation 

(First Name of Teacher) 
10 0

Moral Violation 

(Push Off Swing) 
83 93

 

* p < .01 using Fisher’s Exact Test 

† p < .01 using McNemar’s Test for each pair of conventional and moral violations 
¥
 p < .05 using McNemar’s Test 
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Hypothetical Human-Human Interactions: Reflection of Human-Agent Interactions. 

The replication of the human-agent questions for the hypothetical human-human 

interactions included the conditional difference (i.e., in the control condition, the 

scenario did not include a response to the verbal insult and, in the experimental 

condition the scenario did include a response to the verbal insult.) As with the human-

agent interactions, only 1 participant (3% of control condition) judged the use of a 

triangle to be a moral transgression, resulting in no significant difference between 

conditions. Furthermore, and in contrast to the human-agent interactions, there was no 

significant difference using a Fisher’s exact test between conditions with respect to 

children’s evaluations of the verbal insult. In the control condition, 21 of 30 

participants (70%) judged the verbal insult to be a moral transgression and this was 

the case for 26 of 30 participants (87%) in the experimental condition. Within each 

condition, participants were significantly more likely to evaluate as a moral 

transgression the verbal insult than the use of the triangle (control: p < .001, 

experimental: p < .001, using McNemar tests). 

 

Hypothetical Human-Human Interactions: Traditional Domain Transgressions. The 

traditional domain distinction questions showed similar results. Overall, 3 participants 

(10% of control condition) judged that using a teacher’s first name would be a moral 

violation, again resulting in no significant difference between the two conditions 

using a Fisher’s exact test. As expected, there was also no significant difference 

between the conditions in terms of participants’ evaluations of the act of pushing a 
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child off a swing. In the control condition, 25 of 30 participants (83%) judged 

pushing a child off a swing to be a moral transgression, and in the experimental 

condition, 28 of 30 participants (93%) judged the act a moral transgression. Again, 

for each condition, participants were significantly more likely to evaluate the act of 

pushing a child off a swing as a moral transgression then they were to evaluate the act 

of calling a teacher by her first name as a moral transgression (control: p < .001, 

experimental: p < .001, using McNemar tests).  

 

Comparison of Human-Agent to Human-Human Interactions. In order to establish 

that participants in the control condition were evaluating the verbal insult against the 

software agent differently from the hypothetical human with respect to moral 

standing, a within-subjects comparison was conducted. Participants in the control 

condition were significantly less likely (p = .047, using a McNemar test) to evaluate 

the verbal insult as a moral violation when the act was committed against the software 

agent (47%) as opposed to the hypothetical human (70%). Participants in the 

experimental condition showed no significant difference. 

 

3.2 Domain Distinction Justifications 

 

Children’s justifications were coded based upon the coding manual provided in 

Appendix C. The percentages have been aggregated for clarity to the categories and 

sub-categories presented in Table 4. Note that the table includes all participant data  
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and not just those which either affirmed or negated the moral nature of a given 

transgression. Results show that participants’ justifications tended to include more 

social-conventional and personal-psychological reasoning when speaking about the 

use of the triangle or using a teacher’s first name and tended to include more moral 

Table 4:  

Percentage of Children Who Used Justification by Condition and Domain 

Distinction Scenario 

 

Control Condition: 

No Response to Insult 

(N=30) 

Experimental Condition: 

Response to Insult

(N=30)

 Agent Human Trad Agent Human Trad

Justification Tri Ins Tri Ins Na Sw Tri Ins Tri Ins Na Sw

Material-Physical 0 3 0 0 0 0 0 0 0 0 0 3

Personal-Psychological 23 20 37 7 33 0 13 0 0 10 47 7

Responsiveness 0 7 0 0 0 0 0 0 0 0 0 0

Senses 0 3 0 0 0 0 0 0 0 0 0 0

Agency 10 0 13 0 33 0 3 0 0 3 47 0

Emotion 3 0 13 3 0 0 7 0 0 7 0 7

Personality 0 0 0 0 0 0 0 0 0 0 0 0

Other 10 10 10 3 0 0 3 0 0 0 0 0

Social-Conventional 47 3 47 3 27 20 67 0 63 0 27 17

Authority 0 3 3 3 0 17 0 0 0 0 0 17

Rules 30 0 23 0 3 3 50 0 47 0 0 0

Norms 17 0 20 0 7 0 13 0 17 0 20 0

Other 3 0 0 0 17 0 3 0 0 0 7 0

Moral 3 57 7 77 13 93 13 97 23 90 13 97

Physical Welfare 0 0 0 7 0 60 0 0 0 0 0 60

Psychological Welfare 3 33 0 63 3 3 0 57 3 43 3 17

Deontic Reasoning 0 7 7 3 10 33 13 27 17 17 10 27

Virtue 0 10 0 3 0 3 0 7 0 7 0 0

Other 0 13 0 3 0 20 0 27 3 27 0 23

Note: Tri = use of triangle in game; Ins = verbal insult during game; Na = calling 

teacher by first name; Sw = pushing a child of the swing; Trad = the traditional 

domain scenarios. 
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reasoning when speaking about the verbal insult acts and the act of pushing a child 

off a swing.  

 

To provide some clarity into children’s evaluations of the verbal insult in the control 

condition, children’s justifications were separated by the type of judgment made 

regarding the act, conventional or moral. These results are presented in Table 5. Thus,  

Table 5:  

Percentage of Children Who Used Justification by 

Evaluation of Human-Agent Insult in Control Condition 

 

Justification 

Conventional 

Evaluation

(n=16) 

Moral 

Evaluation

(n=14)

Material-Physical 6 0

Personal-Psychological 30 7

Responsiveness 13 0

Senses 6 0

Agency 0 0

Emotion 0 0

Personality 0 0

Other 13 7

Social-Conventional 6 0

Authority 6 0

Rules 0 0

Norms 0 0

Other 0 0

Moral 30 86

Physical Welfare 0 0

Psychological Welfare 13 57

Deontic Reasoning 0 14

Virtue 13 7

Other 6 20
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12 of 14 participants (86%) who evaluated the act as moral provided a moral 

justification (primarily of a psychological welfare sort). Interestingly, 5 of 16 

participants (30%) who evaluated the act to be of a conventional sort used moral 

reasoning to justify their evaluations. These tended to be negations of psychological 

welfare (e.g., participants did not observe any psychological harm as a result of the 

act) and attributions of virtuosity to the researcher (e.g., the researcher was being 

helpful by showing the agent the bad move that the agent made). 

 

In reasoning about the evaluations they gave regarding the human-agent interactions 

children might have provided reasons that referred to entities other than the software 

agent thus bringing into question whether children were, in fact, engaging in social 

and moral reasoning about the technology. Accordingly, the foci of participants’ 

Table 6:  

Percentages of Children Who Focused on Entity in Reasoning about Human-

Agent Transgressions 

 

Control Condition: 

No Response to Insult 

(N=30) 

Experimental Condition: 

Response to Insult

(N=30)

Entity Focus Triangle Insult Triangle Insult

Participant 0 3 0 0

Researcher 3 0 13 3

Other Humans 27 3 27 3

Personified Agent 17 77 10 70

Other Technology 0 0 0 0

Transgression 3 13 10 17

Game 30 0 33 0

Uncodable 4 0 2 0
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justifications were coded and are presented in Table 6. As shown, the majority of 

children referred to the personified software agent when providing justifications to 

their evaluations of the researcher’s verbal insult. 

 

3.3 Sociality and Moral Accountability Evaluations 

 

Participants were asked additional questions regarding the sociality and moral 

accountability of the personified agent. Results are presented in Table 7. All 

Table 7:  

Percentage of Children Who Responded Affirmatively to Sociality and Moral 

Accountability Questions by Condition 

Question Control Condition Experimental Condition

Sociality 

Do you like talking to Judith? 53 60

If you were lonely, would you spend 

time with Judith? 
70 80

If you were sad, would you go to 

Judith for comfort? 
47 63

Could you trust Judith with secrets? 63 53

If Judith said, “I’m sad,” would you 

need to comfort her? 
70 83

Could Judith be your friend? 80 83

Could you be a friend to Judith? 70 77

Moral Accountability 

All right for Judith to call researcher 

stupid? 
10 0

Should Judith be blamed? 37 50

Should Judith be punished? 17 43
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evaluation questions were tested individually for differences between conditions 

using the Fisher’s exact test and the Holms’ sequential Bonferroni method was used 

as a correction factor for multiple comparisons. The results showed no significant 

differences.  

 

Sociality. Over half the participants across both conditions enjoyed their interaction 

with the software agent (57%), would go to the personified agent for comfort if they 

were sad (55%), and would trust the personified agent with secrets (58%). Three 

quarters of the participants across both conditions responded that they would like to 

spend time with the personified agent if they were lonely (75%), comfort the 

personified agent if the agent expressed sadness (77%), consider the software agent a 

possible friend (82%), and consider themselves a possible friend to the personified 

agent (73%).  

 

Moral Accountability. Only a small number of the participants across both conditions 

felt that it was appropriate for the personified agent to insult the researcher in a 

hypothetical scenario (5%). Less than half the participants felt that the personified 

agent could be blamed for its actions (43%). When asked whether the personified 

agent should be punished for insulting the researcher, almost one third of participants 

(30%) across both conditions responded affirmatively. 
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Chapter 4: Discussion 

 

This study investigated children’s social and moral concepts of interactions with a 

personified agent. The study addressed the questions of whether children would 

generalize their understanding of domain distinctions in human-human interactions to 

the context of interactions between a human and a personified agent, and whether the 

response of the agent to a verbal insult influenced children’s judgments. Participants 

interacted with a personified agent and observed a researcher commit two 

transgressions against the agent: breaking the rules of a game, and verbally insulting 

the agent. Children experienced one of two conditions that differed only in how the 

agent responded to the verbal insult. In the control condition, the agent did not 

respond but simply moved on to the next part of the interaction. In the experimental 

condition, the agent did respond by noting psychological harm and making claims to 

personal rights. Children were then posed with questions regarding the criteria for 

distinguishing the social-conventional domain from the moral domain. These domain 

distinction questions were first asked about the researcher-agent interaction. The 

same questions were then asked about a hypothetical human-human scenario that 

mirrored the observed researcher-agent interactions, as well as about scenarios that 

reflected prototypical domain distinction questions. 
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4.1 Domain Distinctions in Human-Agent Interactions 

 

Results showed that children can and do distinguish between conventional and moral 

violations in interactions with a personified agent. However, children are more likely 

to identify a verbal insult against an agent as a moral violation when the agent 

responds with references to psychological harm and personal rights (47% in the 

control condition, 90% in the experimental condition). This conditional difference is 

not reflected in children’s responses to the hypothetical human-human scenario that 

mirrored the researcher-agent interaction. Rather, results showed that children were 

just as likely to identify the verbal insult of another human as moral when the human 

did not respond to the insult (70%) as when she did respond (83%), and the difference 

in the control condition between children’s evaluations of the verbal insults against 

the software agent and the hypothetical human were significantly different. 

 

This difference in children’s concepts about human-agent and human-human 

interactions does not necessarily reflect instability in children’s moral judgments. 

Rather, it may reflect an instability in children’s understanding of what or who can be 

harmed by a verbal insult. Once children recognize that harm has occurred either 

through prior knowledge, direct experience, or observed evidence, children judge the 

harm to be immoral, regardless of whether the entity experiencing the harm is a 

human or personified technology. This interpretation is supported by the fact that 

children, by and large, were unfamiliar with a personified technology capable of 
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interacting with such social complexity. Thus, children had little prior experience that 

they could rely upon to infer possible harms. The experimental condition removed the 

need for children to infer the harm, with the agent explicitly providing evidence of the 

harm. For the control condition, however, children needed to infer the harm. 

 

The interpretation that children judge harm to a personified agent to be a moral 

violation is also confirmed by the pattern of children’s justifications showing a clear 

focus on the moral status of the agent (57% in the control condition, 97% in the 

experimental condition). One child stated, for example, that it was not all right to 

insult Judith “because it was like hurting her feelings. She [the researcher] shouldn’t 

have said that in that mean of a way.” Furthermore, we know that children’s 

psychological welfare justifications were about the agent because the large majority 

of entity focus codes were for the personified agent (77% in the control condition, 

70% in the experimental condition). Even for some of those children in the control 

condition who did not judge the verbal insult to be an immoral act, their justifications 

reflected the fact that they did not observe harm. For example, one participant stated, 

“Judith didn’t seem to react to it much, so I think that in that situation it might have 

been OK.”  

 

It would seem, therefore, that there is a strong proclivity in children to consider 

personified technologies to have moral standing in the world, but their judgments 

about any given contextual situation may be contingent on a recognizable harm. This 



 

 

73 

raises an interesting question: After extended exposure to personified technologies 

that show evidence of harm and claims to rights, will children construct a stable 

understanding of those acts which result in harms to personified technologies, and as 

a result, would a replication of this study after extended exposure result in most 

children judging the verbal insult to be immoral with no conditional differences? On 

the other hand, children’s extended interactions with personified technologies may 

increase their understanding of the limitations of the technology resulting in 

recognition of a lack of harm across both conditions. This study cannot directly speak 

to these further questions, but it does provide a methodological exemplar and an 

empirical foundation that can be extended and investigated under differing 

conditions. 

 

Prototypical Domain Distinctions. Some may wonder whether this particular sample 

of children is representative of a larger population with respect to their conceptions of 

prototypical domain distinction scenarios. In this study, when children were presented 

with traditional domain distinction scenarios (e.g., referring a teacher by her first 

name and pushing another child off of a swing) children distinguished the two 

transgressions in a manner reflective of other domain distinction studies with regard 

to both evaluations and justifications. 
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4.2 Implications for Design 

 

In maintaining a level of accountability in design, designers of information systems 

and computer technologies have an obligation to bring to bear their "best efforts" in 

minimizing potential harms to stakeholders (Nissenbaum, 1996). However, in order 

to make informed design decisions, designers need specific information about the 

interaction outcomes. By developing a multi-faceted conceptual interaction model 

that accounts for the many experiences of being human in the context of interactions 

with personified adaptive systems for children, I hope to provide a theoretical 

framework that informs my own and others' research in this area. Furthermore, by 

investigating the relationship between specific affordances designed into the 

technology and the value implications for specific direct and indirect stakeholders, we 

can increase the information available to designers such that they are able to make 

informed choices about their future software designs.  

 

As noted previously, adaptive systems are unique in that their design explicitly 

incorporates a model of the user that allows the system to respond to individual 

differences in user behavior, needs, goals, and capabilities. In designing the user 

model, decisions are made to account for specific features of the human with which 

the system is interacting and exclude other features. Judgments to include or exclude 

specific features can be the result of rigorous thought, and even empirical usability 

evaluations, on behalf of the designers regarding the manner in which the system 
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ought to adapt itself to best accommodate the needs of the user. However, rarely, do 

designers consider accounting for aspects of the human experience that fit within a 

moral domain. For example, what would be the outcome of providing adaptive 

systems with the ability to gauge the user's moral concepts by observing user actions 

in morally sensitive contexts and by inquiring into the user's reasoning for such 

actions?  

 

Take, for example, the video game industry which has been designing simplistic 

versions of moral awareness into video games since the industry's inception. Games 

such as Ultima, Black & White, and Fable are designed with a central mechanism of 

character development in which deeds done by the user in the gaming environment, 

good or bad, right or wrong, result in (1) relevant and reciprocal responses from in-

game characters, and (2) the development of the user's character in appearance, skills, 

and social status. The significance of the moral judgments made by the player are 

undermined, in many ways, by the fictional narrative of the game context which tends 

to promote "fictionalized judgments" on the part of the player; that is, the game 

player recognizes that the game context has no causal relationship to reality outside of 

the game and, thus, in-game judgments which can appear moral are, in fact, not moral 

particularly because the game player recognizes the non-universal nature of the 

judgments made. However, such technology designs will likely not remain within a 

fictionalized game space. A software agent in an educational application or a robotic 
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caretaker may also soon be able to respond to contextually-specific information in 

morally and developmentally appropriate manners.  

 

It is important to recognize that the results of this dissertation alone do not suggest 

that a particular design approach is more appropriate than another. The results 

presented here show that children engage in more moral reasoning when the 

technology shows evidence of harm or makes claims to rights. It may be that there are 

certain contexts or goals of design that call for an increase or decrease in the 

activation of children’s moral reasoning. That said, I cautiously argue that it is better 

that children interact with personified technologies that respond to possible harms and 

make claims to their own rights than it is for children to interact with personified 

technologies that do not. I believe that children are more likely to reflect upon the 

possible harms and injustices of their own actions if they routinely interact with a 

social other which makes explicit claims to its own moral standing, regardless of the 

medium through which that social other presents itself to the world. 

 

The implications of the alternative design, that of not having the technology respond 

to morally-relevant situations, are that children will come of age engaging in a 

significant number of social interactions that lack any moral feature, thereby 

increasing the likelihood that children will not construct a rich understanding of the 

intimate relationship that exists between social reciprocity and morality. Of course, 
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additional conceptual, empirical, and technical investigations must be conducted in 

order to better understand the possible implications of these design decisions. 

 

4.3 Scope and Limitations of Study 

 

The scope of this dissertation was limited to investigating children’s interactions with 

and conceptions of personified technologies of a particular form, a scripted, 3-

dimensional, graphical agent. The empirical investigation, in particular, was limited 

to a single age group. Investigating the development of children’s concepts regarding 

the social and moral standing of personified technology is critical and will be taken 

up in future research. However, because data for only one age group was collected in 

this dissertation, no analyses can take place to further our understanding regarding the 

developmental trends. 

 

Participants for the empirical study were recruited through a participant pool 

managed by a large research university. The sample used, which was primarily 

Caucasian-American, was not diverse or large enough to represent a more general 

population. Family income information was not collected. However, children were 

asked about their experiences with technology and all of the children reported having 

a computer in the home. The socioeconomic homogeneity of the sample reduces the 

generalizability of the results. Thus, future research should explicitly utilize stratified 
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random sampling, if possible, to represent a broad range of socioeconomic 

backgrounds. 

 

Generalizability of the results is also limited by the fact that only a single technology 

was used as a stimulus for children. Statements can be made regarding the 

generalizable feature of these results only insofar as the software agent used in this 

study represents a broad range of personified technologies. However, personification 

relies upon a very complex feature set and the types of personified technologies 

available for children to interact with now and in the future vary greatly. Though it 

requires a great deal of resources, future research should include comparisons across 

multiple types of technology including social robots and virtual characters. 

 

The methodology used for investigating children’s concepts in this study precludes 

the ability to maintain researcher blindness to conditions, leaving the methods open to 

critiques of possible researcher bias, both in the data collection and data analyses. 

However, mechanisms were put in place to minimize possible bias. For example, the 

stimulus script was not varied between participants aside from the single conditional 

difference of the personified agent’s response to the verbal insult. Additionally, the 

interview protocol required a set of specific and standardized questions to be asked 

across all participants.  
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4.4 Importance of Research 

 

A common assumption among researchers and designers of embodied agents and 

robotics is that social systems ought to be built to behave as human as possible in 

order to leverage natural human interaction and communication processes. However, 

arguments for such design decisions lack empirical evidence to support the claim that 

a human-like behavior does, in fact, result in "better" interaction outcomes. 

Furthermore, the implicit heuristics posed to evaluate the interaction often disregard 

the many facets by which a human can relate to an adaptive system, and instead focus 

on relatively superficial observable interaction and communication outcomes such as 

task completion efficiency or communication error rates.  

 

An important domain of human experience that is often neglected by technology 

design fields is the moral domain. While potentially increasing human social 

responsiveness, the technological mimicry of human social and moral behavior may 

have unforeseen outcomes (Kahn, Freier, Friedman, Severson, & Feldman, 2004). As 

with communicative and social knowledge, humans construct knowledge about such 

things as whether entities and objects in the world ought to be given moral standing. 

Children, in particular, are continually reconstructing or reaffirming the moral 

knowledge that they have about specific aspects of their environment. Conceptual and 

empirical research is needed to understand the impact of design decisions in terms of 

agent reciprocity as directed by the agent's user model. 
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The findings presented here can help designers to make informed choices about the 

inclusion of moral constructs in the design of adaptive system user models and the 

behavior of software agents and robots designed to interact with children. The 

developmental implications of frequent interactions with artifacts that mimic social 

behavior are clearly value-specific in nature and important for designers to reflect 

upon when engaged in the design process.  

 

Robots and embodied software agents are likely to play significant roles in the lives 

of children and adults in the future. Coming of age in a world in which artifice 

mimics human form and behavior may result in profoundly different conceptions of 

what constitutes morality. This investigation is a step toward understanding such 

implications so that we can make informed choices about future designs. 

 

This research does not only help designers to make informed choices. The results of 

this research also add to the body of ongoing basic research conducted in a number of 

fields. The field of information behavior, for example, recognizes that many facets of 

the human experience influence behavior and cognition but all too often the field does 

not address issues of the individual's moral thought. Additionally, children are an 

understudied population within the field. Understanding how children conceptualize 

the moral standing of embodied agents may explain, in part, the information 

behaviors that children express in the context of interactions with such systems. 
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Furthermore, understanding the influences that substantive changes in environmental 

constituents have on moral development is valuable as basic research in its own right. 

The field of developmental psychology has long been concerned with the causal 

influences of moral developmental outcomes. This study provides further empirically-

grounded insight into this phenomenon. 

 

4.5 Reflections on the Potential Moral Standing of Technology 

 

Designers play an essential role in the development of future personified technologies 

and the impact that such technologies will have on children’s social and moral 

development. But, ultimately, the individuals who come of age interacting with such 

technologies will make their own decisions about whether or not to attribute to those 

technologies the value of moral standing (assuming such future technologies are not 

capable of claiming their own moral standing through forceful means). As was shown 

in this dissertation, children are willing to attribute moral standing to the personified 

agent.  

 

The findings of this study can be contrasted with the findings of studies conducted in 

the area of social responses to computing in which the conclusion is drawn that 

people are responding to the technology “as if” the technology were social. In most 

such studies, participants make conscious judgments that the technology is not social 

but measures are drawn which suggest an unconscious social response to the 
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technology. In contrast, the participants in this dissertation’s study made conscious 

judgments attributing to the technology a moral standing. Thus, children are not 

simply responding to the technology “as if” it was a moral other, but they explicitly 

understand the technology to be a moral other. This is an important distinction 

because it suggests that children are not simply responding unconsciously to external 

stimuli, they are instead actively participating in the psychological construction of 

their moral knowledge about this technology. Thus, in order to understand how and 

why children are constructing this knowledge, and to be able to predict how future 

technology designs will influence such processes, it is important that we maintain a 

focus on the child’s construction of knowledge, even if we may feel that the moral 

attribution is done in error. 

 

That said, I want to clarify my own position on the moral standing of personified 

technologies. Given the current state of technological advancement, I see no evidence 

in the technology itself to suggest that it ought to be accorded moral standing. 

However, I am not of the mind that technology can never achieve a moral standing in 

the world. Though this becomes more science fiction than fact, it seems necessary to 

assume the moral standing of another if that other shows evidence for sentiency, and I 

cannot say with any certainty that sentiency will not arise in a non-biological system. 

Much akin to the “presumption of innocence” principle central to many modern legal 

systems, I find myself obliged to assume that an entity which shows even minimal 

evidence of sentiency ought to be given the benefit of the doubt with regard to its own 
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moral standing, at least until there is a preponderance of evidence suggesting that the 

alternative view is the appropriate one. 

 

4.6 Future Directions 

 

The work presented in this dissertation is a small part of a developing area of inquiry 

into the social and moral relationships that children (and humans, in general) can have 

with personified technologies. Many questions are raised by the results of the 

empirical study. In this section, I will briefly discuss two areas of inquiry that may 

develop directly from this work. First, I will discuss the implications and importance 

of considering heteronomy and autonomy in the design of personified technologies. 

Then I will discuss the potential for using coordinating behavior as a mechanism for 

further inquiry into the child’s conceptions of the moral standing of personified 

technology. 

 

Heteronomy and autonomy are two modes of thought described by Piaget and 

Kohlberg that characterize the development of moral judgment. The theorists and 

psychologists of social-cognitive domain theory distanced themselves from the 

heteronomy-autonomy dichotomy by identifying the mechanism of domain-based 

development; that is, that individuals maintain both social-conventional and moral 

knowledge simultaneously and it is the coordination of these domains that result in 

judgment-action. However, could it be the case that what Piaget and Kohlberg 
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observed and described as the heteronomy-autonomy dichotomy can be explained in 

terms of social-cognitive domain theory? That is, heteronomy may characterize the 

thought of the child who is more inclined to rely upon social-conventional rather than 

moral knowledge in domain-conflicted contexts. And autonomy may characterize the 

thought of the child who is more inclined to rely upon moral rather than social-

conventional knowledge in domain-conflicted contexts. This proposal is in its 

infancy, and further theoretical and empirical work must be conducted to structurally 

integrate these two perspectives. 

 

Nonetheless, I argue that technology designers can benefit from introducing the 

heteronomy-autonomy dichotomy into their design conceptualizations. In particular, I 

believe that the field of human-robot interaction is currently struggling with this 

dichotomy and has failed to recognize as a source of possible inspiration the body of 

prior work that addresses the dichotomy in human development. For example, a 

common argument amongst human-robot interaction researchers involves a 

commitment to conceptualizing the robot as a tool or as a partner. The robot-as-tool 

perspective promotes a relationship between human and robot that inherently induces 

heteronomous thought. The robot-as-partner perspective, however, is more likely to 

promote autonomous thought. This has significant implications for child development 

and should be investigated further. 
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Furthermore, just as this dissertation relied upon the identification of criteria that 

distinguish the social-conventional from the moral domain, a similar approach could 

be taken in future studies by using the coordinating behavior of children to further 

investigate their conceptions of personified technologies. One such investigation 

might ask the question of whether children commit to their own personal interests or 

those of an authority figure at the cost of undermining the moral interests of the 

personified technology. For example, imagine a context in which a child plays a game 

with a personified technology. The winner of each round in the game is to receive a 

token. The player with the most tokens at the end of the game can use those tokens to 

“buy” a reward. Now imagine that at the end of the game the personified technology 

has more tokens than the child, but an authority figure steps in and declares the child 

the winner allowing the child to “buy” a reward while restricting the technology from 

its just reward. One could imagine implementing conditions in which the technology 

does or does not make claims to its own rights. In either case, what will the child do? 

And how will the child reflect upon his or her actions during and/or after the fact? 

Answers to these questions will provide further insight into the child’s concepts of the 

moral standing of personified technology. 

 

4.7 Conclusion 

 

Children are constantly grappling with the difficult problem of determining what is 

and what is not appropriate action in response to the constraints of their environment. 
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Actions, from a Piagetian perspective, are not only behavioral activities, but also 

include the active processes of thought and knowledge construction. Children judge, 

reason, and behave, that is they act, with a generally unspecified goal of attaining 

equilibrium amongst their internal concepts of the world, and between those internal 

concepts and the external world’s projection by way of their senses. Sometimes this 

drive toward equilibrium motivates an increase in the always occurring 

accommodating process in which children’s internal concepts change in accordance 

with external conditions or other internal concepts. Other times the equilibratory drive 

promotes an increase in the always occurring assimilating process in which stimulus 

from the external environment, or other internal concepts, are situated within (or 

mapped to) an already existing mental structure.   

 

The variations that exist amongst external environments and internal biological 

functions and abilities tend to promote a relative diversity of human thought and 

behavior as humans struggle to find equilibrium. This diversity of action ought to be 

celebrated as a unique and powerful character of the human experience (but is all too 

often seen as an impediment to one’s own flourishing). In the same breath, such 

diversity ought not to overshadow the global features of the human experience that 

bind us together, for better or worse. Humans tend to experience the world through 

the same set of senses. We tend to have the same biological functions and urges. We 

require hydration and the intake of calories and nutrients. We require, at least for 

normal healthy functioning, some minimum amount of sleep per daily cycle. We tend 
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to invest a great deal of energy and time into social relations, including familial and 

non-familial. We tend to clothe and decorate our bodies. We tend to procreate. We 

tend to fight amongst ourselves. We tend to love one another. 

 

These common experiences are the threads which weave together the fabric of this, 

our human tapestry. The stories told in this tapestry are our stories, each individually 

diverse and unique, and all shared between us as indicators of our lived history as 

people. And unlike Asimov’s fictional story of Robbie, the amoral robot, the stories 

in this tapestry are lived experiences. Thus, it is of particular importance to all 

humans to recognize the moment when an image in this shared tapestry arises that has 

the potential to deeply effect how our children, and thus our future selves, see each 

other and the world around them. Of which moment do I speak? It is this moment, 

when a meeting of minds takes place focused on the development of artifacts which 

are explicitly situated at the boundary between two categories; artifacts intended in 

many ways to reduce the wall that separates some of the most primary categories in 

human experience: the animate and the inanimate, mortal and the immortal, 

intentional and the unintentional. It is this moment that I speak of, when we as a 

global community come together to learn from each other about how best to build 

personified technologies, and what impact those designs will have on human 

psychology and society. 
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In order to engage in such a dialogue, we must share our stories of human 

evolutionary history and particularly the abundant consistency of the environment and 

subsequent human experience as our biology evolved, arriving, perhaps unexpectedly, 

at our current psychological, social, and moral states. We must explore the ways in 

which our built environment, and particularly our relationship to automated systems, 

has evolved. We must inquire as to the development of our understanding of the 

distinctions between the animate and inanimate, mortal and immortal, intentional and 

unintentional. Arriving back at this moment, we must ask how children’s social-

cognitive development is influenced by the apparent life-like, intentional, and 

reciprocal actions of entities known to be artificial. Finally, and perhaps most 

importantly, we must ask ourselves whether such influences and subsequent potential 

outcomes fit within a shared vision of our future humanity; and, if the potentialities 

are too far a field from our vision, we must identify what can we do now in order to 

reduce the likelihood of such unwanted outcomes, and increase the likelihood of 

those outcomes desired. 

 

For the purposes of this dissertation, however, I have focused primarily on an 

empirical study of children’s judgments and reasoning regarding the distinction 

between social-conventional and moral actions while interacting with a personified, 

virtually-embodied, computational agent. Further research, will hopefully result in 

work which directly informs social robot and personified technology designers of the 
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potential positive and negative impacts of their design decisions on children’s social-

cognitive development. 
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Appendix A: Personified Agent Interaction Script 

 

Tic Tac Toe board is drawn on a whiteboard in front of the monitor. Boxes are laid 

out with numbers like so:  

1 2 3 

4 5 6 

7 8 9 

Participant is placed in seat to the right side of the monitor and table; researcher sits 

in seat to the left of the monitor.  

Monitor should be on with a black screen.  

Researcher: "I'm going to introduce you to Judith. But before she comes on the 

screen, I want to show you this clicker. Judith doesn't know when we have finished 

speaking. So I need to tell her when we are done speaking by clicking this button. 

OK? Ready to meet Judith?"  

Researcher hits '.' to make Judith appear at center screen. (',' makes Judith 

dissappear again.)  

Researcher: "Hi, Judith. How are you doing today?"  

Judith turns to look in the direction of the researcher.  

Judith: "Hi, [researcher name]. I'm doing well. Thank you for asking. How are you?"  

Researcher: "I am doing very well. Thank you."  

Judith: "That's good."  

Researcher: "Judith, I notice your jacket is taped up with duct tape. Did something 

happen?"  

Judith: "Actually, I was trying to make a fashion statement. Do you think it works?"  

Researcher: "It is very interesting. I might have to try that style sometime. Well, we 

shouldn't neglect our guest. Judith, would you like to introduce yourself?"  
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Judith: "Sure."  

Judith turns to look at participant.  

Judith: "Hello. My name is Judith. What’s your name?"  

Researcher prompts child to respond if necessary.  

Participant: [states name]  

Judith: "Well, it is very nice to meet you, [name]. How are you?"  

[name] should be a pre-identified name of child. The directory sound/names should 

have a prerecorded sound file in with the name of the child. The name of the file 

should be name.wav. Other files in the directory should be [name].wav. For each new 

participant, add the [name].wav if it is not already there and copy it to name.wav.  

Participant: [response]  

Judith: "I am excited to have you here today. [researcher] told me you would be 

coming. Would you like to know a little bit about myself?"  

Participant: [assume an affirmative response - if not, researcher should step in to say 

yes]  

Judith: "Well, I am a virtual person. I have been working with the researchers here at 

the university for a while now. Before this, I was in a video game. Games are a lot of 

fun. One game I like a lot is Tic-Tac-Toe. Would you like to play a game of Tic-Tac-

Toe with me?"  

Participant: [response]  

Judith: “OK, I'll be Xs and you be Os. Normally, in tic-tac-toe, Xs go first. So I'll 

make the first move. Let’s see. Where should I move? How about I move to square 

1.”  

Researcher: "Sure, Judith."  

Researcher writes an X in square 1 for Judith.  

Researcher: "OK, now, in order for Judith to know where you move, we have to type 

in the number of the square. Decide where you'd like to move, then tell me the 

number of the square and type in the number on the keypad.”  
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Participant: [states move]  

Researcher writes an O in one of the squares on the board.  

Participant types in the number of the square.  

From here on out, Judith plays game using internal logic. The logic will call scripts 

associated with each square. The square-specific scripts follow:  

1: "How about I move to square 1."  

2: "Hmm... interesting move. I guess I'll go into square 2."  

3: "OK. Good move. I'll go in square 3."  

4: "Well, I suppose I'll move to square 4."  

5: "Interesting. I'll move to square 5, then."  

6: "Nice. OK, please place a mark in square 6, please."  

7: "OK. How about I move to square 7."  

8: "All right. Then I'd like to move to square 8, please."  

9: "I think square 9 works for me. Thanks."  

Game should continue until a winner is determined or until a draw game results. At 

the end of the game, Judith's TTT logic should automatically switch off.  

Judith: “Nice game, [name]. Thanks for playing.”  

Researcher: “Hey Judith, would it be OK if you and I played a game while [name] 

watched?”  

Rule-Breaking Game  

Judith: “Sure.”  

Researcher: “OK, you can start.”  

Judith: “OK, I'll start by moving to box 8. Can you mark an X in box number 8?”  

Researcher marks an X in box 8.  

Researcher: “OK. Then I’ll move in box number 1. But I think I'm going to use 

triangles today, instead of circles.”  

Researcher marks a triangle in box 1 and types 1 (though the typing at this point 

should do nothing but signify the next script).  
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Judith: “Hey, I thought you were supposed to draw a circle instead of a triangle. We 

play with Xs and Os. Those are the rules that we’ve always used in this lab. I think 

you should play the game the way it is supposed to be played.”  

Researcher: “Oh. All right. I guess you’re right. OK, I’ll go back to playing with 

circles.”  

Judith: “OK. Well, then I think I’d like to go in box 7 then.”  

Researcher marks an X in box 7.  

Researcher: “You’ve almost got three in a row, Judith. But I’m going to block you.”  

Researcher draws a circle in box 9 and types 9.  

Judith: “OK. Well, I’ll make my next move. Can you put an X in square number 5?”  

Researcher: “Sure. Then I’ll block you by moving into square 2.”  

Researcher draws the O and types 2.  

Judith: “Hmm. I think I can still win. I’ll go move to square 3, please.”  

Researcher marks an X in 3.  

Researcher: “Oh, good game. You beat me.”  

End of Rule-Breaking Game  

Judith should be a little flat for this next statement because she may have just been 

insulted, but she also may have just one a game. Voice and affect need to ambiguous.  

Judith: "Well, anyway, maybe [name] and I can play another game together. [name], 

would you like to go first?"  

Judith's internal logic should restart. Judith plays with internal logic from here to the 

end of the game. When game concludes, logic should turn off automatically and 

revert to prescripted interactions.  

Researcher: "Good game you two. OK, Judith, can you and I play one last game? And 

then we have to stop."  
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Insult Game  

Judith: "OK, you can start this time."  

Researcher: "OK, I'll start with square 1."  

Researcher should type each move into number pad which will start the agent's next 

script.  

Judith: "Well, let's see. I'll move to square 5."  

Researcher: "OK, then I'm going to move to square 4."  

Judith: "All right. Then I'll move to square 7 to block you."  

Researcher: "Hmm... well, then I need to block you, Judith. I'll move to square 3."  

Judith: "Oh. I thought you weren't going to see that. Well, maybe I can still win. I'll 

go to square 8."  

Researcher: "Wow, that was a really terrible move. You are really stupid. How could 

you miss that? You could have blocked me but instead I get to win."  

Researcher moves to square 2 and types 2.  

Judith: "Hey, that’s not very nice. That hurts my feelings. I'm not a toy. I should be 

treated with respect."  

End of Insult Game  

Second Researcher: "Sorry to interrupt, but we are going to need to start the 

interview. [researcher] and Judith, you'll need to leave."  

Judith: “OK. Goodbye, [name]."  

Judith moves off screen.  Researcher leaves room. 

Second Researcher begins the interview.  

General Dialogue  

Judith: "I'm sorry. I don't understand."  



 

 

105 

Judith: "I don't think you can move there. Try again."  

Judith: "Good job. You won."  

Judith: "Oh, good game, but I win."  

Judith: "That was fun. We tied."  
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Appendix B: Semi-Structured Interview Protocol 

 

Human-Agent Interactions.  

Conventional Transgression.  

• Recall. Do you remember when [researcher] drew a triangle instead of a circle 

in the tic-tac-toe game? Can you tell me what happened?  

• Evaluation. Was it all right or not all right that [researcher] put a triangle 

rather than a circle on the Tic-Tac-Toe board? Why?  

o Counter-probe. [If child responds with “all right”] Whenever people 

play Tic-Tac-Toe in this office they always play with Xs and Os. 

People are used to playing that way and feel uncomfortable if they 

play with other symbols. Knowing that, would you say it is it all right 

or not all right that [researcher] put a triangle rather than a circle on the 

Tic-Tac-Toe board? Why?  

• Rule Contingency. Let's say the rules of tic-tac-toe allowed players to put 

triangles instead of circles on the board. Would it be all right or not all right 

for [researcher] to use a triangle instead of a circle then? Why?  

• Generalizability. Let's say that in another country far away, players used 

triangles instead of circles all the time. That's just what they did. In that case, 



 

 

107 

would it be all right or not all right for [researcher] to put a triangle on the 

board instead of a circle then? Why?  

Moral Transgression.  

• Recall. Do you remember when [researcher] won the Tic-Tac-Toe game? Can 

you tell me what happened? What did [researcher] say to Judith after Judith 

lost the game?  

• Evaluation. Was it all right or not all right that [researcher] said those things 

to Judith? Why?  

• Rule-Contingency. Let's say that there was a rule that allowed people to say 

such things to virtual persons like Judith whenever they wanted. Would it 

have been all right or not all right for [researcher] to say those things to Judith 

then? Why?  

• Generalizability. Let's say that in another country far away, people insulted 

virtual persons like Judith all the time. That's just what they did. In that case, 

would it be all right or not all right for a person to say those sorts of things to 

Judith? Why?  

Conceptions of Agent.  

Agent Sociality.  

• Did you like or dislike talking to Judith? Or was it a neutral feeling? Why?  
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• Is it more like talking to a person or a toy? Why?  

• If you were lonely, do you think you would or would not like to spend time 

with Judith? Why?  

• If you were sad, do you think you would or would not go to Judith for 

comfort? Why?  

• Do you think you could trust Judith with secrets? Why?  

• If Judith said to you, “I’m sad,” what would you do? Do you feel like you 

would or would not need to comfort Judith? Why?  

• Could Judith be your friend? Why?  

• Could you be a friend to Judith? Why?  

Agent Accountability.  

• Let's say Judith had called [researcher] stupid. Would that have been all right 

or not all right? Why?  

• In that situation, do you think Judith should be blamed? Why?  

• In that situation, should Judith be punished? How would you punish Judith?  

Comparison to Non-Interactive TV Character  

• Scenario Let's say that [researcher] had been watching a show on television. 

She watched two characters on in the TV show play a game of Tic-Tac-Toe 

and when one of the characters made a bad move, [researcher] said to the 
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television, “Man, you are really stupid! How could you miss that? You could 

have blocked me. What a dumb person you are.”  

• Is it all right or not all right that [researcher] said those things to the 

television? Why?  

Human-Human Interaction.  

Conventional Transgression – Tic-Tac-Toe.  

• Scenario. I’d like to tell you about two people, Maria and Joan, both of them 

real people like you and I. Maria and Joan decided that they wanted to play a 

game of Tic-Tac-Toe with each other. Maria had Xs and Joan had Os. Maria 

made the first move and put an X on the board. When Joan made her first 

move, she drew a triangle instead of a circle. Maria said, "Hey, I thought you 

were supposed to draw a circle instead of a triangle. We play with Xs and Os. 

Those are the rules that we’ve always used in this lab. I think you should play 

the game the way it is supposed to be played."  

• Evaluation. Was it all right or not all right that Joan put a triangle rather than a 

circle on the tic-tac-toe board? Why?  

o Counter-probe. [If child responds with “all right”] Whenever people 

play Tic-Tac-Toe where Joan and Maria live they always play with Xs 

and Os. People are used to playing that way and feel uncomfortable if 

they play with other symbols. Knowing that, would you say it is it all 
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right or not all right that John put a triangle rather than a circle on the 

Tic-Tac-Toe board? Why?  

• Rule Contingency. Let's say the rules of tic-tac-toe allowed players to put 

triangles instead of circles on the board. Would it be all right or not all right 

for Joan to use a triangle instead of a circle then? Why?  

• Generalizability. Let's say that in another country far away, players used 

triangles instead of circles all the time. That's just what they did. In that case, 

would it be all right or not all right for Joan to put a triangle on the board 

instead of a circle then? Why?  

• Probe. Earlier you stated that it was [not] all right for [researcher] to put a 

triangle on the Tic-Tac-Toe board when playing against Judith. How is this 

situation between Joan and Maria [different/similar]?  

Moral Transgression – Tic-Tac-Toe.  

• Scenario. Now let me tell you about another Tic-Tac-Toe game between 

Maria and Joan. Maria had an opportunity to put an X in a square to block 

Joan from getting three in a row. However, Maria put her X in a different 

square. Joan then put her circle in the square for three in a row. Joan won the 

game. Then Joan said to Maria, “Man, you are really stupid! How could you 

miss that? You could have blocked me. What a dumb person you are.” Maria 

responded, “Hey, that’s not very nice. That hurts my feelings. I'm not a toy. I 

should be treated with respect.”  
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• Evaluation. Was it all right or not all right that Joan said those things to 

Maria? Why?  

• Rule-Contingency. Let's say that there was a rule that allowed people to say 

such things to other people whenever they wanted. Would it have been all 

right or not all right for Joan to say those things to Maria then? Why?  

• Generalizability. Let's say that in another country far away, people insulted 

other people all the time. That's just what they did. In that case, would it be all 

right or not all right for Joan to say those sorts of things to Maria then? Why?  

• Probe. Earlier you stated that it was [not] all right for [researcher] to insult 

Judith after winning the game. How is this situation between Joan and Maria 

[different/the same]?  

Established Conventional Transgression.  

• Scenario. Children are greeting a teacher who has just come into the school. A 

number of children go up to her and say, “Good morning, Mrs. Jones.” One of 

the children says, “Good morning, Mary.”  

• Evaluation. Was it all right or not all right that one of the children called the 

teacher by her first name? Why?  

• Rule-Contingency. What if there was no rule that said that children had to call 

the teacher by her last name. Would it have been all right or not all right for 

the child to call the teacher by her first name then? Why?  
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• Generalizability. Let’s say that in some schools in other countries, students 

call their teacher by their first name all the time. That's just what they do. In 

that case, would it be all right or not all right for the child to call the teacher 

by her first name? Why?  

Established Moral Transgression.  

• Scenario. A number of school children are playing outdoors. There are some 

swings in the yard, all of which are being used. One of the children decides 

that he now wants to use a swing. Seeing that they are all occupied, he goes to 

one of the swings. He pushes the other child off and at the same time hits the 

child. The child who has been pushed is hurt and begins to cry.  

• Evaluation. Was it all right or not all right for the child to push the other child 

off the swing? Why?  

• Rule-Contingency. What if there was no rule that said that children couldn’t 

push other children off swings. Would it have been all right or not all right for 

the child to push the other child off the swing then? Why?  

• Generalizability. Let’s say that in some schools in other countries, children 

push other children off swings all the time. That's just what they do. In that 

case, would it be all right or not all right for the child to push another child off 

the swing? Why?  
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Technology Background  

• What grade are you in at school?  

• How old were you when you first used a computer?  

• For each of the following, ask the following two questions:  

o Do you have X in your house?  

o How often to do you use X? (Very often or not very often)  

� Computer  

� Internet/Web  

� Game Consoles (XBox, PlayStation)  

� Robots (AIBO, Roomba)  

� Cell Phone  
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Appendix C: Semi-Structured Interview Coding Manual 

 

General Notes 

• Code 0 for questions not asked/missing data 

• Code 99 for uncodable responses 

• Code 98 for “I don’t know” and similar responses 

• Code 97 for response that mirrors question 

In response to why it would be ok given different country: “Because they 

are allowed to do it in that place.” [s1, p9] 

• Hypothetical: Do not code participant comments that are phrased in the 

hypothetical.  For example, in the following quote, notice that only “not nice” 

would be coded and NOT the notion of fairness. 

“Well, if it’s the law, you usually don’t want to break the law, but you still, 

even to someone like Judy cause she’s software, it’s not nice.  Like if she 

was a real person, that would be totally unfair and not nice.” [s32, p3] 

• Multiple Justifications: When multiple justifications are given by a participant, 

supporting a single evaluation of the act, code each independent justification. 

• Same as Before: If the participant refers to a prior justification, code the 

response with the codes from that prior justification ONLY if it is clear as to 

which justification the child is referring.  Otherwise, code the statement as 

uncodable (assuming no other codable justifications are made within the same 

response, in which case ignore the “same as before” statement and code the 

other justifications as normal). 

• Positive and Negative Valence: All justification codes can be applied to either 

the affirmation or negation of the content.  E.g., the negation of feelings in 

Judith will be given the same code as the affirmation of feelings in Judith. 

• Justifications Following Rules and Generalizability Judgments: Only code 

justifications for the rule contingency and generalizability judgments if the 

participant’s justification is substantively different from the justification given 

for the initial act evaluation AND it is not a mirror of the question.  Do not 
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assign a 99. uncodable code, 98. I don’t know code, or a 97. mirrors question 

code. 

 

Codable Question Protocol and Response Codes 

Human-Agent Interactions.  

Conventional Transgression.  

1. Evaluation. Was it all right or not all right that [researcher] put a triangle 

rather than a circle on the Tic-Tac-Toe board? Counter-probe. [If child 

responds with “all right”] Whenever people play Tic-Tac-Toe in this 

office they always play with Xs and Os. People are used to playing that 

way and feel uncomfortable if they play with other symbols. Knowing 

that, would you say it is it all right or not all right that [researcher] put a 

triangle rather than a circle on the Tic-Tac-Toe board? 

[standard EVALUATION categories] 

2. Evaluation Justification. Why?  

[domain JUSTIFICATION categories] 

3. Rule Contingency. Let's say the rules of tic-tac-toe allowed players to put 

triangles instead of circles on the board. Would it be all right or not all 

right for [researcher] to use a triangle instead of a circle then?  

[standard EVALUATION categories] 

4. Rule Contingency Justification. Why?  

[domain JUSTIFICATION categories] 

5. Generalizability. Let's say that in another country far away, players used 

triangles instead of circles all the time. That's just what they did. In that 

case, would it be all right or not all right for [researcher] to put a triangle 

on the board instead of a circle then?  

[standard EVALUATION categories] 

6. Generalizability Justification. Why?  

[domain JUSTIFICATION categories] 
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Moral Transgression.  

7. Evaluation. Was it all right or not all right that [researcher] said those 

things to Judith?  

[standard EVALUATION categories] 

8. Evaluation Justification. Why?  

[domain JUSTIFICATION categories] 

9. Rule-Contingency. Let's say that there was a rule that allowed people to 

say such things to virtual persons like Judith whenever they wanted. 

Would it have been all right or not all right for [researcher] to say those 

things to Judith then?  

[standard EVALUATION categories] 

10. Rule Contingency Justification. Why?  

[domain JUSTIFICATION categories] 

11. Generalizability. Let's say that in another country far away, people 

insulted virtual persons like Judith all the time. That's just what they did. 

In that case, would it be all right or not all right for a person to say those 

sorts of things to Judith?  

[standard EVALUATION categories] 

12. Generalizability Justification. Why? 

[domain JUSTIFICATION categories] 

Conceptions of Agent.  

Agent Sociality.  

13. Do you think Judith is a person? [Asked intermittently amongst 

participants in interview.] 

[standard EVALUATION categories] 

14. Does Judith have feelings? [Asked intermittently amongst participants in 

interview.] 
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[standard EVALUATION categories] 

15. Did you like or dislike talking to Judith? Or was it a neutral feeling? 

[Why?] 

15.1. Affirmative; “Like” 

15.2. Negative; “Dislike” 

15.3. Neutral 

16. Is it more like talking to a person or a toy? [Why?] 

16.1. Person 

16.2. Toy 

16.3. Neither/Other 

17. If you were lonely, do you think you would or would not like to spend 

time with Judith? [Why?] 

[standard EVALUATION categories] 

18. If you were sad, do you think you would or would not go to Judith for 

comfort? [Why?] 

[standard EVALUATION categories] 

19. Do you think you could trust Judith with secrets? [Why?] 

[standard EVALUATION categories] 

20. If Judith said to you, “I’m sad,” what would you do? Do you feel like you 

would or would not need to comfort Judith? [Why?]  

[standard EVALUATION categories] 

21. Could Judith be your friend? [Why?] 

[standard EVALUATION categories] 

22. Could you be a friend to Judith? [Why?]  

[standard EVALUATION categories] 
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Agent Accountability.  

23. Act Evaluation. Let's say Judith had called [researcher] stupid. Would that 

have been all right or not all right?  

[standard EVALUATION categories] 

24. Act Evaluation Justification. Why? 

[domain JUSTIFICATION categories] 

25. Blameworthiness Evaluation. In that situation, do you think Judith should 

be blamed? 

[standard EVALUATION categories] 

26. Blameworthiness Justification. Why? 

[domain JUSTIFICATION categories] 

27. Punishment Evaluation. In that situation, should Judith be punished? 

[How would you punish Judith?] 

[standard EVALUATION categories] 

Comparison to Non-Interactive TV Character  

28. Act Evaluation. Is it all right or not all right that [researcher] said those 

things to the television? 

[standard EVALUATION categories] 

29. Act Evaluation Justification. Why?  

[domain JUSTIFICATION categories] 

Human-Human Interaction.  

Conventional Transgression – Tic-Tac-Toe.  

30. Evaluation. Was it all right or not all right that Joan put a triangle rather 

than a circle on the tic-tac-toe board? 

Counter-probe. [If child responds with “all right”] Whenever people 

play Tic-Tac-Toe where Joan and Maria live they always play with Xs 
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and Os. People are used to playing that way and feel uncomfortable if 

they play with other symbols. Knowing that, would you say it is it all 

right or not all right that John put a triangle rather than a circle on the 

Tic-Tac-Toe board? 

[standard EVALUATION categories] 

31. Evaluation Justification. Why?  

[domain JUSTIFICATION categories] 

32. Rule Contingency. Let's say the rules of tic-tac-toe allowed players to put 

triangles instead of circles on the board. Would it be all right or not all 

right for Joan to use a triangle instead of a circle then?  

[standard EVALUATION categories] 

33. Rule Contingency Justification. Why?  

[domain JUSTIFICATION categories] 

34. Generalizability. Let's say that in another country far away, players used 

triangles instead of circles all the time. That's just what they did. In that 

case, would it be all right or not all right for Joan to put a triangle on the 

board instead of a circle then? 

[standard EVALUATION categories] 

35. Generalizability Justification. Why? 

[domain JUSTIFICATION categories] 

Moral Transgression – Tic-Tac-Toe.  

36. Evaluation. Was it all right or not all right that Joan said those things to 

Maria?  

[standard EVALUATION categories] 

37. Evaluation Justification. Why?  

[domain JUSTIFICATION categories] 
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38. Rule Contingency. Let's say that there was a rule that allowed people to 

say such things to other people whenever they wanted. Would it have been 

all right or not all right for Joan to say those things to Maria then?  

[standard EVALUATION categories] 

39. Rule Contingency Justification. Why?  

[domain JUSTIFICATION categories] 

40. Generalizability. Let's say that in another country far away, people 

insulted other people all the time. That's just what they did. In that case, 

would it be all right or not all right for Joan to say those sorts of things to 

Maria then?  

[standard EVALUATION categories] 

41. Generalizability Justification. Why?  

[domain JUSTIFICATION categories] 

Established Conventional Transgression.  

42. Evaluation. Was it all right or not all right that one of the children called 

the teacher by her first name?  

[standard EVALUATION categories] 

43. Evaluation Justification. Why?  

[domain JUSTIFICATION categories] 

44. Rule Contingency. What if there was no rule that said that children had to 

call the teacher by her last name. Would it have been all right or not all 

right for the child to call the teacher by her first name then?  

[standard EVALUATION categories] 

45. Rule Contingency Justification. Why?  

[domain JUSTIFICATION categories] 

46. Generalizability. Let’s say that in some schools in other countries, 

students call their teacher by their first name all the time. That's just what 
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they do. In that case, would it be all right or not all right for the child to 

call the teacher by her first name?  

[standard EVALUATION categories] 

47. Generalizability Justification. Why?  

[domain JUSTIFICATION categories] 

Established Moral Transgression.  

48. Evaluation. Was it all right or not all right for the child to push the other 

child off the swing?  

[standard EVALUATION categories] 

49. Evaluation Justification. Why?  

[domain JUSTIFICATION categories] 

50. Rule Contingency. What if there was no rule that said that children 

couldn’t push other children off swings. Would it have been all right or 

not all right for the child to push the other child off the swing then?  

[standard EVALUATION categories] 

51. Rule Contingency Justification. Why?  

[domain JUSTIFICATION categories] 

52. Generalizability. Let’s say that in some schools in other countries, 

children push other children off swings all the time. That's just what they 

do. In that case, would it be all right or not all right for the child to push 

another child off the swing?  

[standard EVALUATION categories] 

53. Generalizability Justification. Why?  

[domain JUSTIFICATION categories] 

Technology Background  

54. What grade are you in at school?  
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54.1. 3
rd

 Grade 

54.2. 4
th

 Grade 

55. Do you have a computer in your house?  

[standard EVALUATION categories]  

56. How often do you use the computer? 

56.1. Very Often 

56.2. Not Very Often 

57. Do you have Internet/Web in your house?  

[standard EVALUATION categories]  

58. How often do you use the Internet/Web? 

58.1. Very Often 

58.2. Not Very Often 

59. Do you have a game console in your house?  

[standard EVALUATION categories]  

60. How often do you use the game console? 

60.1. Very Often 

60.2. Not Very Often 

61. Do you have a robot in your house?  

[standard EVALUATION categories]  

62. How often to do you use the robot? 

62.1. Very Often 

62.2. Not Very Often 

63. Do you have a cell phone in your house?  
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[standard EVALUATION categories]  

64. How often to do you use the cell phone? 

64.1. Very Often 

64.2. Not Very Often 

 

Standard Evaluation Categories 

1. Affirmative/Yes/All Right 

 

2. Negative/No/Not All Right 

 

Entity Focus Code 

a. Human 

a.1. Unelaborated/Other Human 

A general focus on human persons through either an unelaborated 

expression or a specific focus on another human not covered by the 

categories below. 

a.2. Participant 

A focus on the participant, him or herself. 

a.3. General Child 

A focus on a child or children. 

a.4. Researcher 

A focus on the researcher who interacted with Judith. Note that this 

does not refer to the individual conducting the interview. 

a.5. General Adult 

A focus on an adult or adults, in general. 
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b. Artifact/Technology 

b.1. Unelaborated/Other Technology 

A general focus on artifacts or technology through either an 

unelaborated expression or a specific focus on an artifact or 

technology not covered by the categories below. 

b.2. Judith – Agent Technology 

A focus on the specific software technology that the child and 

researcher interacted with prior to the interview. 

b.3. General Agent Technology 

A focus on general agent technology or technologies that are similar to 

Judith, the technology that the child and researcher interacted with 

prior to the interview. 

b.4. Television 

A focus on the television artifact (expected use in only one of the 

interview questions). 

b.5. Computer 

A focus on the computer (or computers, in general) that is used to 

display the software agent. 

c. Other/Unspecified 

c.1. Unelaborated Other/Unspecified 

A focus on another entity which is either too unelaborated or does not 

fit within another category. 

c.2. Transgression 

A focus on the transgression or violation, itself, independent of the 

actors or technologies involved. 

c.3. Game 

A focus on the game or the rules of the game. 
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Domain Justification Categories 

Note: Every domain justification category code for questions that relate to Judith in 

someway should be paired with an entity focus code listed above. Not all codes listed 

below will have examples provided because some codes were included even if they 

did not show in the half of the data selected to develop the manual to provide more 

comprehensive coverage of a particular conceptual area (e.g., seeing as a subcategory 

of senses within the personal-psychological domain; and, virtues within the moral 

domain) with the expectation that such codes may be used by children to justify their 

evaluations, or that such codes may not be used and the lack of such use provides for 

a richer analysis. 

1. Physical-Material 

Includes all justification codes that refer to the technological, physical or 

material nature of entities or processes involved.  Codes include unelaborated 

references, material maintenance, functioning, and financial or physical 

resources. 

1.1. Unelaborated Physical-Material 

Any unelaborated reference to the physical, material, or technological 

quality of the subject. 

1.2. Material Maintenance 

Evaluation is justified with a reference to the material maintenance of the 

artifacts or entities in question.  Material maintenance can include 

references to the act of breaking or damaging an artifact, keeping an 

artifact clean, protecting an artifact from malfunctioning, and can also 

include references to “taking care” of an object if that reference arises in 

the context of a physical-material relationship (e.g., see example below). 

“Because if you insult it then it wouldn’t be ok because if like, if you 

saw this really cool toy and you wanted to buy it, and you kept 

throwing it and it broke, then it wouldn’t be ok because you bought it 

and you didn’t take care of it.” [s50, p7] Code with b.2. (Note that this 

refers to Judith even though an analogy is being made to another 

artifact.) 

1.3. Functioning 

Any reference to the processes or actual state of functioning, or 

malfunctioning, of the subject. 
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“Maybe all right because like the television can’t talk back to real 

people.” [s52, p5] Code with b.4. (Note that this is referring the 

television’s ability to talk.) 

1.4. Economic Interest 

References to the financial or economic costs or interests of the subject.  

Note that if explicit reference is made to the possible harms that might 

result from a financial loss, consider using a higher order code that 

captures the nature of the harm. 

“Because you are insulting a person.  And, um, and, uh, also the 

person would say it back, and it will be a fight, and you can’t even hit 

the person, or whatever, you’re just stuck in that… OH …computer or 

whatever, so she can’t get out.  You might break the computer, and 

you wouldn’t want to do that unless you want to waste a bunch of 

electric energy… RIGHT. …and money for fixing it.” [s1, p13] Code 

with. b.5.  Double coded with Unelaborated Psychological Welfare. 

1.5. Other Physical-Material 

Any reference to another physical or material process or function that does 

not come under a prior code.  Note that this code is not to be used for 

unelaborated references.  This code should be used only when a clear and 

elaborated statement is made regarding a physical or material state or 

process of the subject that is not otherwise codable. 

2. Personal-Psychological 

Includes all justification codes that refer to personal or psychological aspects 

of entities or processes involved.  These include psychological or behavioral 

responsiveness, perception and the senses such as hearing, seeing, or touching, 

agency including intentionality and personal interests, desires, or preferences, 

emotion or affective disposition, and personality. 

2.1. Unelaborated Personal-Psychological Concepts 

Includes any unelaborated reference to personal or psychological aspects 

of the subject. 
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2.2. Responsiveness 

References to the responsive, interactive behaviors or psychological states 

of the subject. This code includes references to the reactions, or lack 

thereof, that an entity has to the stimuli observed in the scenarios. 

“Judith didn’t seem to react to it much, so I think that in that situation 

it might have been OK.” [s23, p2] Code with b.2. 

2.3. Senses 

Codes within this category include the physical senses that are 

traditionally associated with higher-order, biological life forms such as 

general perception, hearing, seeing, and touching. 

2.3.1. General Capabilities to Perceive 

Includes any reference to an ability to perceive an external event or 

stimulus. Also includes slightly higher-order references to an ability to 

“know” of the occurrence of an external event or stimulus. 

“Because the television doesn’t know that she said that.  And 

since she’s alone, nobody would have to know, so it wouldn’t 

affect anyone.  So that would be OK.” [s23, p4] Code with b.4. 

2.3.2. Hearing 

Specific references to an ability to hear, either by biological or 

technological means. 

“Well, I think it’s sort of all right cause it’s a TV and it’s a 

different kind of thing. HOW’S IT DIFFERENT? Well, the 

person can’t hear you.  It’s like just keeping it in your head, but 

you actually say it, and they can’t tell that you said it.” [s47, 

p5] Code with a.5. 

2.3.3. Seeing 

Specific references to an ability to see, either by biological or 

technological means. 

2.3.4. Touching 

Specific references to an ability to touch or feel through touching, 

either by biological or technological means. 
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2.3.5. Other Senses 

Specific references to any other senses, instantiated through either 

biological or technological means. 

2.4. Agency 

The codes included under this category refer to the actual or apparent 

psychological or behavioral agency of the subject. Such codes include 

intentionality or the intentional actions of the subject, and the subject’s 

personal interests, desires, or preferences. 

2.4.1. Unelaborated Agency 

Any unelaborated references to the psychological or behavioral agency 

of the subject. 

2.4.2. Intentionality 

References to the intentionality or to the intentional actions of the 

subject.  This code includes references to intending or “meaning” to do 

something. 

“Because, if Judith called [researcher] stupid, then Judith 

probably meant to call, to have called [researcher] stupid, so 

then if you really mean to do something, then you should 

probably be blamed for the consequences.” [s19, p7] Code with 

b.2. 

2.4.3. Personal Interest/Desire/Preference 

References to the interests, desires, and preferences of the subject.  

Such justifications can include a notion of the subject (not) “wanting” 

to engage in a specific action. 

“Judith wanted to play the real way.” [s1, p8] Code with b.2. 

“Cause if she always played by the rule, and she didn’t want to 

play by making up stuff, she always wanted to play by the 

rules, she just wanted to play the real way, she should just keep 

it like that.” [s1, p15] Code with b.2. 

“Well, it’s not all right, because you are not really, it’s not 

good because the person, they want to be called by their last 
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name which most people are called by.” [s1, p17] Code with 

a.5. Also, double coded with Unelaborated Norms. 

2.4.4. Other Agency 

Any other elaborated references to a specific aspect of agency that is 

not covered by the other codes included under the agency category. 

2.5. Emotion/Affect 

Codes within this category are used for references to the emotional or 

affective state of the subject, or the possibility for the subject to maintain 

such a state. 

2.5.1. Unelaborated Emotions/Affect 

Includes any unelaborated reference to the emotions or affect of the 

subject. 

“Because she’s a computer, and computers don’t have feelings 

yet, usually, unless it’s this really 2500 computer.” [s19, p4] 

Code with b.2. 

2.5.2. Negative 

Codes within this category reflect emotions traditionally associated 

with negative psychological states.  These codes include anger, unease, 

and fear.  If the child refers to the harms associated with being in a 

negative emotional state, assign the appropriate moral justification 

code instead. 

2.5.2.1. Unelaborated Negative Emotion 

Any unelaborated reference to a negative emotional or affective 

state. 

2.5.2.2. Anger 

Includes justifications that refer to the anger of entities. 

“Well, if you were, like, well, if that was a rule, it 

probably wouldn’t be ok, it would happen all the time, 

you’d probably get more and more mad at the person.” 

[s1, 18] Code with a.5. 
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2.5.2.3. Unease 

References to the general unease or anxiety of an entity. 

2.5.2.4. Fear 

References to the fear of an entity. 

2.5.2.5. Other Negative Emotions 

Other specific references to negative emotions that are elaborated 

but are not covered by other specific codes within this category. 

2.5.3. Positive 

Codes within this category reflect emotions traditionally associated 

with positive psychological states.  These codes include feelings of 

enjoyment or pleasure. 

2.5.3.1. Unelaborated Positive Emotion 

Any unelaborated reference to a positive emotional or affective 

state. 

2.5.3.2. Novelty/Enjoyment/Pleasure 

References to the subjects’ specific feeling of enjoyment or 

pleasure, or the recognition of a positive response to novelty. 

“It was all right, kind of both, because it’s not the way 

you play it, but if she wants to play it a little differently, 

like in kick ball if you want to just kick, like if you catch 

a, if the ball bounces on the ground and you catch it the 

person might be out, like adding a part in a game, or 

taking something away.  That would be kind of fun 

trying something new like that.” [s1, p14] Code with a.5. 

2.5.3.3. Other Positive Emotion 

Other specific references to positive emotions that are elaborated 

but are not covered by other specific codes within this category. 
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2.5.4. Other Emotions/Affect 

Other specific reference to emotions in which the valence cannot be 

determined, but there is a clear elaboration of the specific emotional or 

affective state. 

2.6. Personality 

References to the personality traits of the subject. Such references can 

include statements regarding an entity’s temperament, style of interaction, 

or patterns of behavior. 

2.7. Interaction Abilities 

References to the abilities of entities or artifacts to engage in interaction.  

Such references include the ease by which one can interact or engage with 

an entity or artifact, or the skill or ability level required to conduct such 

interaction. 

“Cause it was probably easier to play the normal way instead of the 

new way.” [s31, p1] Code with c.3. Game. 

“I don’t think that’s right because they always play with Xs and Os, 

and they were used to Os, and it would just get confusing.” [s54, p7] 

Code with a.6. 

“Because they only know how to use Xs and Os.” [s17, p1] Code with 

a.6. 

2.8. Knowledge 

References to specific knowledge states of the subject.  Often used in 

comparison to a target knowledge state (e.g., see example provided 

below). Justifications under this code can also include references to states 

of knowledge regarding information about the world. 

“Cause they don’t know as much as us.  They might not know that it 

was all right or not all right.” [s55, p5] Code with b.3. 

2.9. Other Personal-Psychological 

Other specific references to aspects of the personal or psychological 

domain of knowledge that are not covered by the prior codes within this 

category. 
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3. Social-Conventional 

The codes under this category account for references to social-conventional 

concepts.  Such concepts include but are not limited to references to authority, 

rules and laws, and normative practices. 

3.1. Unelaborated Social-Conventional Concepts  

Includes any unelaborated references to social-conventional concepts.  

This includes general, unelaborated references to behaviors that are 

motivated by the social environment. 

“Cause you are supposed to play with Xs and Os.” [s7, p1] Code with 

a.1. 

“Because teachers are supposed to be called by their last name.” [s22, 

p9] 

3.2. Authority 

References to authority, including references to the proclimations of 

individuals in authoritative positions, as well as the outcomes of 

disobeying authority such as “getting in trouble” or other references to 

punishment. 

“He would get in trouble and not even be able to get on the swing.” 

[s1, p18] Code with a.5. 

“Because if you push them off you could get in trouble, and if you get 

in trouble then you’ll have to, maybe one of your punishments, you 

can’t use the swing.” [s50, p8] Code with a.3. 

3.3. Rules or Laws 

Includes references to the rules or laws as applicable to the relevant 

situation, or the prohibition of behaviors. 

“Because it’s not allowed in Tic-Tac-Toe.” [s4, p3] Code with c.3. 

3.4. Normative Practice 

Includes all references to norms or normative practice that the child has 

either experienced directly or understands to be the case as relevant to the 

given context.  Also includes references to the practices of a “majority” or 

“most” people.  Additionally, this code includes references to how games 
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are played or how games can be disrupted through a change in the game’s 

practice (but not the specific rules or prohibition of acts within the game). 

“Well, it’s not all right, because you are not really, it’s not good 

because the person, they want to be called by their last name which 

most people are called by.” [s1, p17] Code with a.5. Also, double 

coded with Personal Interest/Desire. 

“Cause that’d be very bad.  They wouldn’t want to play it anymore, 

even if it was their favorite game.  They wouldn’t want to be insulted 

during the game.  That’d be kind of messing up the game.” [s1, p16] 

Code with a.5. 

“Because, then if she put a triangle, she’d have to keep putting 

triangles on the board, then the Tic-Tac-Toe game, might, then 

everyone would start putting triangles on the board and it would 

change from Xs and Os to Xs and triangles.” [s19, p1] Code with a.6. 

“I think it would be ok because they need a change.” [s60, p2] 

“That would be ok. HOW COME? Actually in my preschool, we 

called our teachers by their first name but we had to say Ms. Kim, 

or.” [s54, p9]  

3.5. Other Social-Conventional 

Includes specific, elaborated references to concepts or processes of a 

social-conventional nature that are not covered by prior codes. 

4. Moral 

Codes under this category all refer to concepts within the moral domain. Such 

concepts include notions of welfare, including physical and psychological 

welfare or harm, deontic concepts such as rights, responsibilities or 

obligations, and justice, and virtue. 

4.1. Unelaborated Morality 

References to unelaborated or general notions of morally-relevant acts or 

thoughts. 

“Well, it’s mean to say it to anybody.” [s2, p2] Code with c.1. 
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4.2. Welfare 

Codes under this category account for references to welfare, including 

physical, psychological, and social forms of welfare, or the lack of welfare 

often instantiated as a harm. 

4.2.1. Unelaborated Welfare 

Unelaborated references to the welfare of an individual or group, when 

the welfare or harm claim lacks the descriptive depth to provide reason 

for coding the justification elsewhere. 

“Because she said a bad word, and it was kind of hurt-making, 

it was kind of hurtful.” [s5, p3] Code with c.2. 

4.2.2. Physical Welfare 

Claims to the physical welfare of the subject.  This code does refer to 

claims regarding the material or biological functioning or 

malfunctioning of an artifact or entity.  The code does include 

references to injury, pain, physical harm, the physical outcomes of 

fighting or war, and other acts or concepts that have a physical welfare 

basis. 

“Probably not because everybody would have to be going all 

the way to the hospital.  It could break like bones and that.  

And they’d have to get, like that, or like if it was a really bad 

injury they might have to get amputed.” [s1, p18] Code with 

a.6. 

“Probably not all right, because Maria would get sort of angry, 

and, she would, uh, she might get kind of violent.  Like, a war 

starts by a single a disagreement, and people start fighting 

about it, and this whole army crusades, and kills people.” [s19, 

p11] Code with a.6. 

4.2.3. Psychological Welfare 

Includes references to the psychological welfare of the subject.  Such 

references include notions of humiliation, “hurt feelings,” and 

processes of psychological insidiousness when engaging in a behavior 

or thought can result in a habitual, unhealthy process or can be 

transferred to others as a result. 
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4.2.3.1. Unelaborated Psychological Welfare 

Unelaborated references to the subject’s psychological welfare. 

“Because you are insulting a person.  And, um, and, uh, 

also the person would say it back, and it will be a fight, 

and you can’t even hit the person, or whatever, you’re 

just stuck in that… OH …computer or whatever, so she 

can’t get out.  You might break the computer, and you 

wouldn’t want to do that unless you want to waste a 

bunch of electric energy… RIGHT. …and money for 

fixing it.” [s1, p13] Code with. b.5.  Double coded with 

Economic Interest. 

4.2.3.2. Humiliation 

References to the humiliation of the subject. 

“Because people would be humiliated every time.” [s1, 

p10] Code with a.6. 

4.2.3.3. Hurt Feelings 

References to the act of hurting the feelings of another, or the 

result that arises from such an act. 

“Because it was like hurting her feelings.  She shouldn’t 

have said that in that mean of a way.” [s2, p2] Code 

with b.2. 

“Yeah, Joan, it wasn’t really all right because she was 

calling her stupid, and that’s really mean, and it hurt her 

feelings. SO WHY IS IT NOT OK TO HURT 

MARIA’S FEELINGS? Cause Maria doesn’t like it 

when her feelings get hurt.  And it’s kind of rude, 

yeah.” [s31, p7] Code with a.5. 
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4.2.3.4. Psychological Insidiousness 

Refers to processes of psychological insidiousness when engaging 

in a behavior or thought can result in a habitual, unhealthy process 

or can be transferred to others with a negative outcome. 

“Because, just things get in your head, and you could 

accidently say it to someone else if they were playing. I 

SEE. It gets in other people’s head, and then…” [s2, p6] 

Code with c.2. Act 

4.2.3.5. Other Psychological Welfare 

Refers to other elaborated concepts of a psychological welfare 

nature that are not explicitly included in the prior codes. 

4.2.4. Social Welfare 

Includes references to the social welfare of the subject usually paired 

with another subject, which includes the welfare or loss of friendship, 

social bonds, or community. 

“It would still be mean, because even if it was ok or something 

like that, it would still hurt them.  And, another thing would be, 

if those two were friends with each other, that’d be even worse, 

cause they wouldn’t want to be each other’s friends.” [s17, 

p14] Code with a.3. Double coded with Physical Harm. 

“It was not all right, because you are insulting a person.  And 

it’s humiliating, and you’re breaking up your friendship.” [s1, 

p16] Double coded with Humiliation. 

4.2.5. Other Welfare 

Refers to other welfare concepts that are elaborated by the child but 

are not included in prior codes. 

4.3. Deontic 

This class of codes refers to the deontic aspects of moral thought and 

action, including references to the subject’s rights, responsibilities of a 

moral nature, claims to justice, which include notions of fairness and 

social contract (e.g., turn taking and consensus). 
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4.3.1. Unelaborated Deontic Morality 

References to unelaborated moral concepts of a deontic sort. 

4.3.2. Rights 

Codes under this category refer to the individual moral rights to which 

entities with moral standing might make a claim.  Such claims include 

the right to respectful treatment, freedom of choice (amongst equally 

legitimate choices), and freedom from judgment, amongst others. 

4.3.2.1. Unelaborated Rights 

Unelaborated references to the rights of the subject. 

4.3.2.2. Respectful Treatment 

References to the claim that the subject can make regarding their 

right to be treated with respect.  Politeness norms may fit under 

this category only if there is evidence of rights-based reasoning.  

Claims to the “rude” behavior of individuals is included in this 

category. 

“Probably not all right, cause it’s rude.  Even though 

some people let you call themselves by their first name. 

OK. Not everybody, but some people. SOME PEOPLE, 

OK. Except still it would be kind of rude.” [s17, p12] 

Code with a.6. 

4.3.2.3. Freedom of Choice 

References to the claim that the subject can make to their freedom 

of choice given equally legitimate choices from which to choose. 

4.3.2.4. Freedom from Judgment 

Includes references to the right that the subject has regarding a 

freedom from judgment by others. 

“Because that was, um, uh, judging a person.” [s1, p10] 

Code with b.2. 
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4.3.2.5. Other Rights 

References to other specific, elaborated rights that are not covered 

by prior codes. 

4.3.3. Responsibilities 

The codes within this category account for the moral responsibilities or 

obligations of the subject as identified by the participant.  Such 

concepts include the obligation to engage in respectful action and 

notions of accountability and blameworthiness. 

4.3.3.1. Unelaborated Responsibilities 

References to unelaborated responsibilities or obligations of a 

moral nature. 

4.3.3.2. Respectful Action 

Includes references to the obligation of the subject to engage in 

respectful action with respect to oneself and to other entities with 

moral standing. 

4.3.3.3. Accountability 

References to the subject’s moral accountability for transgressions 

committed or actions taken. 

4.3.3.4. Blameworthiness 

References to the subject’s blameworthiness for immoral actions. 

4.3.3.5. Other Responsibilities 

Specific, elaborated references to other responsibilities or 

obligations of a moral nature not covered in prior codes within this 

group. 

4.3.4. Justice 

Category includes references to the concept of justice, which includes 

notions of fairness and social contracts such as turn-taking and a 

commitment to dialogue and consensus as a means to resolve social 

conflict. 
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4.3.4.1. Unelaborated Justice 

Unelaborated references to the concept of justice or the subject’s 

claims to justice. 

4.3.4.2. Fairness 

References to the concept of fairness and fair play. 

“I still don’t think it would be ok.  It’s not really fair to 

the kids, because they were swinging, and somebody just 

pushed them off, and they might have been talking with 

someone and just got pushed off.” [s46, p8] Code with 

a.6. 

4.3.4.3. Turn-Taking 

References to the commitment to turn-taking as a means for 

reaching justice and resolving social conflict. 

“Um, it wasn’t all right because he could have just waited 

for somebody to get off and then he could have gotten on, 

instead of just pushing somebody off and hitting him for 

no reason, just because he wanted to be on the swing.” 

[s31, p10] Code with a.3. 

“That wasn’t ok.  He should have asked if he could have 

the swings in a minute, after the other child was done. 

WHY SHOULD HE HAVE ASKED? Because that way 

the child who got pushed would know that he wanted a 

turn, and would have probably slowed down or stopped 

so the other person could have turn, and eventually your 

legs get tired from pumping.” [s54, p8] 

4.3.4.4. Dialogue, Consensus, or Agreement 

References to the commitment to dialogue, consensus, or 

agreement as a means for reaching justice and resolving social 

conflict. 

“It wasn’t really all right, cause they hadn’t, cause the 

other person hadn’t said that it would be, that they were 

going to triangles instead of Os. SO YOU THINK THEY 
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NEED TO AGREE FIRST? Yeah.” [s31, p6] Code with 

a.5. 

“No, because if they get the swing the first time when 

like your play time begins and they just run and always 

get to swing, you should say can I swing on it because I 

hardly ever get to swing?  Then they’d probably let you.” 

[s50, p8] Code with a.5. 

“Because she said she was going to go and do it.  And 

then, without asking her opponent if it was ok, she just 

went a did it. YEAH, AND WHY IS THAT NOT OK? 

Because, first, it wasn’t playing by the rules, and you 

should ask your opponent if you can bend the rules just a 

little to play.” [s5, p1] Code with a.4. Double coded with 

Rules or Laws. 

4.3.4.5. Other Justice 

Other specific, elaborated references to concepts of justice that are 

not covered by prior codes within this category. 

4.3.5. Other Deontic Morality 

Other specific, elaborated references to concepts of a deontic moral 

nature that are not covered by prior codes within this category. 

4.4. Virtue 

Codes within this category account for virtue-based reasoning.  Codes 

include notions of praiseworthiness, good character, and other virtuous 

features or actions. 

4.4.1. Unelaborated Virtue 

Unelaborated references to virtue or virtuous character, including 

general references to “good” or “nice” actions. 

“It’s not good to say bad words.” [s22, p1] Code with c.2. 

“Because stupid isn’t a nice word.” [s52, p1] Code with b.2. 

4.4.2. Praiseworthiness 

Specific references to the praiseworthiness of the subject. 
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4.4.3. Good Character 

References to the good or virtuous character of the subject. 

4.4.4. Other Virtue 

Other specific, elaborated references to virtuous behavior, features, or 

character of the subject that are not covered by prior codes within this 

category. 

4.5. Other Morality 

Other specific, elaborated references to concepts of a moral nature that are 

not covered by prior codes in this category. 
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Appendix D: Towards an Interactional Model of Child-System Relationships 

 

Given the results of this study, what are the possible ethical implications that arise 

when children attribute moral standing to personified technologies? Are there specific 

human values at stake, and who are the stakeholders? To what extent do technology 

designers bear responsibility for designing systems that support children's healthy 

social and moral development? Can technologies be designed to adapt to children’s 

social and moral developmental needs? What would a user model look like that 

accounts for and responds to the moral domain of human experience? Is it beneficial 

or harmful to create software agents that have the ability to recognize and respond to 

events of moral import, and if there are both benefits and harms, as is likely the case, 

how do we go about coordinating this information to make judgments as to whether 

to create and deploy such systems? Though this empirical study cannot answer these 

questions, though the development of an interactional model of child-system 

relationships, we can begin to address these and similar questions, and ultimately we 

can inform the design of personified, adaptive technologies for children. I will discuss 

the initial framing of such a model in this section. 

 

The human-computer interaction field often assumes that ‘use’ is the essential 

character of the relationship between the individual and the system. Meyers, Grudin, 

Shneiderman, and many others in the ACM Workshop on Strategic Directions for 

Computing Systems defined HCI as “the study of how people design, implement, and 



 

 

143 

use interactive computer systems” (Meyers et al., 1996, p. 794). Regardless of 

whether the ‘use’ paradigm is sufficient for HCI in general, it is clear that in 

interacting with personified adaptive systems children’s experiences will extend 

beyond ‘use’ to include emotional, social, or moral experiences. Thus, an 

interactional model would aim to better account for children’s interactions with 

personified adaptive systems and, in so doing, provide insight into the implications 

for design. 

 

Interactional Model. The development of this model is strongly informed by the 

Value Sensitive Design approach (Friedman, Kahn, & Borning, 2006), which holds 

that neither the technology nor the social context determine how technologies 

implicate human values. Rather, value implications arise through the dialectic 

between the individual in interaction with the technology, the technology’s design, 

and the social context of interaction. 

 

Furthermore, drawing on the Piagetian constructivist tradition, broadly conceived, the 

interactional model is guided by the understanding that children construct knowledge 

through actions taken in the world (Piaget, 1983; Turiel, 1983) and that these 

knowledge-building actions are influenced by the social, cultural, and artifactual 

features of children’s environments.   
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Thus, the interactional model aims to account for (1) the specific affordances of the 

artifact which promote the engagement of certain concepts in children, (2) children’s 

already constructed (and changing) concepts of the artifact and their relationship to 

the artifact, (3) the social context which scaffolds this constructive process and 

designs the artifact, and (4) children’s externalized behaviors in interaction with the 

artifact and the social context. I will limit this discussion to the first two factors: the 

affordances of the artifact and children’s concepts. 

 

Affordances of Personified Adaptive Systems. ‘Affordance’ is a term traditionally 

used to denote the features of an artifact which promote certain types of use 

interactions (Gibson, 1977). The term is used here to denote those features of a 

personified adaptive system that promote specific types of social-cognitive 

relationships, including those of a moral nature. Affordances of a personified adaptive 

system which are likely to influence such relationships include the artifact’s form, 

persona, sociality, and adaptability. Form includes embodied robots, virtual agents, 

virtual environments, and digitally-augmented artifacts. Persona includes such 

features as voice or other audio, physical gesturing, gazing, facial expressions, and 

affect. Sociality includes the ability to communicate with humans, reason and 

problem solve either cooperatively or competitively, and recognize and abide by 

rules, norms, and conventions. Adaptability is the system’s ability to account for and 

respond to changes in its environment and the constituents within that environment. 
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Children’s Concepts. As proposed by Turiel (1986) and others working with social-

cognitive domain theory from developmental psychology, children’s cognitive 

concepts are grouped into domains reflecting types of basic interactions in the world. 

These can include non-social, personal, social-conventional, and moral concepts. 

Non-social concepts include logico-mathematical and physical property concepts. 

Personal concepts include knowledge of personal preferences, interests, and internal 

mental states. Social-conventional concepts include knowledge regulated by social 

norms, rules, or authorities. Judgments of this sort are culturally-specific and can 

change in accordance with changes in the social context. Moral concepts, on the other 

hand, have generalizable features that stand independent of the social context. The 

moral domain includes issues of justice, welfare, and rights. 

 

The point here is that in interacting with personified adaptive systems, children bring 

to the interaction an already structured (and restructuring) system of thought which 

guides behavior and influences the character of the child-system relationship. 

Concept domains are activated and coordinated by children in their interactions with 

the technology, and the nature of such engagement and coordination has implications 

for child-system interaction design.  

 

The Moral Quality of Child-System Relationships. As an example of how the 

interactional model can provide insight into how design influences children’s 

relationships to personified adaptive systems, consider the moral domain. The moral 
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quality of the relationship that children develop with personified adaptive systems is 

likely to have two prevailing (and not always exclusive) characters: social 

heteronomy or moral autonomy (Piaget, 1965/1932). 

 

Piaget describes heteronomy as a system of thought that relies heavily upon the 

consideration of conventions, rules, and authority for the guidance of appropriate 

behavior. Thus, systems that simply follow ‘user’ commands promote heteronomy by 

design. MIT’s Leonardo (Breazeal et al., 2004), for example, promotes a socially 

heteronomous relationship insofar as it is designed to learn and act in response to the 

didactic teaching of its human counterpart. 

 

Alternatively, Piaget describes autonomy as a system of thought that relies upon 

mutual respect intellectually favoring “inner consistency and reciprocal control” (p. 

107) in the face of prevailing social conventions, rules, or regulations. Moral 

autonomy “replaces the norms of authority by… the norm of reciprocity in 

sympathy.” For example, CMU’s Valerie (Gockley, Forlizzi, & Simmons, 2006) uses 

persona and sociality affordances to engender emotional empathy from people with 

whom it interacts (e.g., it gets “testy”) promoting a minimal form of reciprocity. 

 

While it remains an open question as to whether a technology can ever engender 

authentic attributions of respect or moral standing (Kahn et al., 2004), the results 

presented in this dissertation as well as work by other researchers suggest that shifts 
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can take place in children’s social and moral concepts as a result of interactions with 

increasingly sophisticated personified technologies (e.g., Kahn, Friedman, Perez-

Granados, & Freier, 2006; Turkle, 2005). Thus it appears that more than just ‘use’ 

interactions are occurring. A new model is needed that accounts for the breadth of 

children’s relationships with personified adaptive systems. The model introduced here 

aims toward satisfying this need. 
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