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Abstract. This paper focuses on the attributed nature of voice-based
agents in conversational contexts. Using Piaget’s equilibration theory, the
paper considers how people categorize voice-based agents along a thing–
person spectrum and whether this categorization reflects an assimilation
or accommodation of these technologies. The results of two studies (a
hypothetical conversation with Alexa and the Google Assistant, and a
real conversation with the latter) are primarily pointing toward people
associating the agents with things yet, things with aspects of personhood,
which would make them “personified things”. Implications, limitations
and further research regarding a more detailed classification of conver-
sational agents are discussed.
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1 Introduction

With artificial voice-based agents (VBA) like Alexa or Google Assistant, we can
interact in spoken, human natural language. In particular, voices are notably
powerful predictors of social presence [30], and being able to talk can be an
indicator of being alive [34, p. 48], triggering social reactions towards machines.
Recent studies show that people build relationships with VBA, personalize them
[19,23,29], react with emotional outbursts [26] or behave socially problematic
[7]. Nonetheless, social reactions vary profoundly, depending on attributes of the
technology [1,6,20,22], the individual [11,24], or the social setting [15,23,29].

Recent scholars argue that the origin of social reactions lies in the user’s
belief in an artificial agent’s mental, moral, psychological, and practical abilities,
demanding a more detailed study of how people relate to these agents [14]. In
this paper, I argue that these beliefs are challenged if not initially triggered
by people getting confused [17] with “whom” or “what” [18, p. 54] they are
interacting. I, furthermore, argue that the concept of personhood covers the
above mentioned belief. However, the difficulty of measuring this phenomenon
relates to the respondents’ limited ability to express their classification [34],
which is further reduced by a lack of a precise vocabulary for hybridity and the
agents’ disembodiment. Hence, common tests (e.g., on theory of mind [2]) that
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work for embodied agents may fail to grasp the phenomenon in its complexity
and dynamics for VBAs.

The present paper examines how commercialized voice-based agents are clas-
sified by applying the equilibration approach of Piaget[27] to suggest an empir-
ical measurement of the being in “betwixt and between” [34, p. 29]. It will be
argued that thing and person represent the diametrical poles “object” and “sub-
ject” of the same classification, whose irritation is re-balanced by assimilation
and accommodation. With Hubbard [21] it will be reasoned that the pole “sub-
ject” refers rather to personhood than humanness and that the classification
could be understood as gradual. Based on two studies – a hypothetical inter-
action (N = 1288) with Alexa and the Google Assistant and a real interaction
(N = 105) with the Google Assistant – this instrument is tested and its results
will be discussed.

2 Theoretical Background

2.1 Voice-based agents as conversational partner

In this paper, voice-based agents (VBAs) are defined as a subtype of artificial
social agents, with an operating system based on artificial intelligence and nat-
ural language processing, using a disembodied voice emanating from a device
(e.g., smart phone, loudspeaker box) to communicate with the users and exe-
cute their tasks. Commercialized examples are Apple’s Siri, the Google Assistant,
Microsoft’s Cortana, and Amazon’s Alexa. These VBAs do not just aim at voice
control, e.g., for smart TVs, lights or heatings, but increasingly at conversation.
Projects like “Alexa Challenge” from Amazon aim to extend the communica-
tion between users and Alexa – transforming it into more fluent conversations.
Google Duplex aims at handling appointments and conversations without the
other necessarily noticing their artificiality.

Voice-based agents as conversational subjects. Verbal conversation is based on so-
cial interaction’s fundamental structures. In this respect conversational partners
can be assumed to be ‘alter egos’ that inhibit at least some kind of subjectivity,
regardless whether this alter ego is a real or an assumed one [17]. Since it is not
possible to verify the counterpart’s subjectivity [18,33], mental states are im-
puted to them [28]. People describe Siri as an entity [19] and refer to Alexa [29]
or other conversational agents [5] by favoring the personifying pronoun “she”.

Voice-based agents as conversational artificial objects. However, the artificiality
of these speaking agents is clearly visible. Although as smart objects they possess
a certain capacity for awareness and agency [13], they lack a body and become
only visible through their voice. Moreover, their synthetic voice is at the current
stage of development almost but not entirely human-like (e.g., due to lack of
empathy or pronounced communication skills), emphasizing their artificial na-
ture, of which people are well aware [5,19,23,29]. A similar pattern was found
for social robots [12], concerning non-liveness, being man-made and relying on
programmed algorithms.
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Voice-based agents as irritating and evocative objects. Studies found that peo-
ple are torn between the two poles what and who. Sometimes VBAs appeared
as things, sometimes as entities, never entirely as one or the other. Guzman’s
[19] respondents continually shifted between the pronouns “she” and “it” when
they talked about Siri. User comments about Alexa, depicted a mixed-use of
these pronouns in the same comment [29], which was confirmed for other VBAs,
too [5]. People simultaneously demonstrated social and anti-social behavior by
directing bullying and sexual harassment towards Alexa [7]. The portrayed inter-
mediate role of VBAs between thing and subject irritate [17] the object-subject
classification [27], evoking reflections about former boundaries [34, p. 2].

2.2 The imbalanced classification and its equilibration

The evoked irritation of the object-subject classification is balanced by assimi-
lation and accommodation, which I will briefly introduce.

The object–subject classification. According to Piaget’s studies on genetic epis-
temology, the most fundamental way of classifying an object is figuring out if it
is part of the “physicomorph” or the “psychomorph” scheme, which are diamet-
rical poles of the same ontological classification. Turkle[34, p. 34] drew on this
understanding by suggesting a dichotomy of “physical and psychological proper-
ties [that] stand opposed to one another in two great systems.” Gunkel[18] drew
a similar conclusion by referring to Derrida’s distinction of “who” and “what.”

The physicomorph scheme refers to inorganic, non-living objects, which are
sufficiently comprehensible in terms of precise, logical-mathematical categories,
and deterministic causal laws [17, p. 233]. It results from empirical experience
of physical perception or movement [27, pp. 29–30]. This scheme is “used to
understand things” [34, p. 34], which are “mere instruments or tools” [18, p. 54].
A suiting question for an object classified into the physicomorph scheme would
be: What do I converse with?

In contrast, the psychomorph scheme refers to subjects, which are living
beings, equipped with capacities like thinking or feeling, and the potential of
agency [27, p. 30], originating in the introspective experience of a conscious
subjectivity. This scheme is “used to understand people and animals” [34, p.
34], and most of the time concerns “other persons” [18, p. 54]. The suiting
question for this scheme would be: Who do I converse with?

Thus the classification of an object depends very much on whether the ori-
gin of certain phenomena can be explained entirely physically and logically or
not. If a phenomenon cannot be explained as extrinsic, people assume intrinsic
origins. Yet the intrinsic origins are situated in the object itself and remain un-
verifiable [18,33]. According to Piaget the differentiation between subject and
object evolves in the process of biological development and engagement with
the environment. That is, knowledge about an object “arises from interactions
that take place mid-way between the two [object and subject, a. o. a.] and thus
involve both at the same time” [27, p. 19]. However, the capability to distin-
guish between subject and object evolves over time [27, p. 21] and an object
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that was formerly assigned to the psychomorph scheme of subjects may drop
out of this scheme if the person “discovers an outside force that accounts for its
motion” [34, p. 45].1 Hence, three conclusions can be made about the object–
subject classification in the context of conversation: First, if an object is an alter
ego can only be inferenced and mental states are imputed to objects that be-
have like subjects. Second, people are only assured of their own subjectivity and
impute their own experienced origins of actions (e.g., thoughts, needs, desires,
goals) onto the object. Third, physicomorph and psychomorph schemes as well
as assigned objects may change in time.

The imbalanced object–subject classification. If a new object does not fit into the
existent classification, this classification is in conflict, provoking self-reflection
about its boundaries [34, p. 2]. This concerns, the realization of what is possible
in the existing schemes [3, p. 336] and the distinction between and organization
of the classification’s schemes. Transferred to artificial agents “new questions
about the machine’s ‘life’ and ‘mind’ and then . . . wondering what was special
about their [humans’, a.o.a.] own” [34, p. 2] arise. Once a new object challenges
the former well working classification, this irritation has to be eliquibrated.

Equilibration of schemes and external objects. Equilibration refers according to
Cohen and Kim [9] to a balancing, self-regulating process resulting from an indi-
vidual’s response to (even the simplest) environmental objects or events. Incon-
sistencies or conflicts in schemes or subsystems2 would trigger structural changes
by placing the individual in a state of imbalance (which Piaget calls “disequi-
librium”). The individual must physically or mentally engage with these objects
and return to the state of balance (which Piaget calls “equilibrium”) through
assimilation and accommodation, but at a higher level. However, equilibration
is understood as an ongoing process, which continues over the whole lifespan.
In “The Equilibration of Cognitive Structures” – the final reformulation of his
theory – Piaget describes three forms of equilibration: (1) equilibration between
schemes and external objects concerning the functions of assimilation and ac-
commodation, (2) equilibration among various schemes through the reciprocal
assimilation and accommodation of schemes to each other, and (3) equilibration
between individual schemes and the total structures of which they are a part of
[8, pos. 1004]. While assimilation refers to the acquisition of “new knowledge,”
accommodation indicates a real “progress of knowledge” [16, pos. 713] by chang-
ing people’s understanding of the world. I will subsequently focus on the first
form, concerning the function of assimilation and accommodation.

Assimilation is the assignment of a new object to an existing scheme [27, p.
23]: In this paper the thing scheme or the person scheme. Although, the collection
of objects in a scheme is expanded [16, pos. 714], the scheme itself is not [3, pos.
334]. Consequently, a VBA, assimilated into the thing scheme would be another

1 Although Piaget and Turkle refer to children, similar patterns could also occur in
adults who are confronted with a new object, such as artificial agents.

2 Complex levels of knowledge organizations in which schemes are combined.
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example of a mere tool, such as a hammer or a chair, with emphasized features
like non-liveliness or artificiality [12], and would be treated as such.

Accommodation refers either to the modification of a pre-existing scheme or
the creation of a new one. Hence, possibilities in existing schemes are extended
by applying them to new situations and objects [3, pos. 334]. Consequently,
VBAs would expand the features of objects subsumed in the thing scheme or
cause the creation of a unique VBA-scheme. In the first case, VBAs would differ
from things as mere tools since they were, e.g., tools with a personality. In the
second case, VBAs would differ from things and from persons due to a unique
combination of characteristics (e.g., neither be dead nor alive). In both cases, a
new mix of behaviors towards them would have to be developed.

2.3 Intermezzo: Human-like or person-like conversational subjects?

While there is consensus about what the classification pole “object” refers to,
it is more difficult for “subject.” Since I cannot reproduce the full discussion
on subjectivity in this paper, I will focus on the concepts of humanness and
personhood, addressed in the above-presented theoretical and empirical work.

Conversational subjects. If Piaget talks about subjectivity, he refers to human
beings solely. However, if a conversational Other has to be a real human [17]
or even human-like [21] is debatable. Within the framework of social interaction
theory, ‘conversation’ refers to the abilities of interdependence and mutual ori-
entation and an assumption about the Other’s behavior as meaningful. That is,
if Alexa is saying something in response to my question, I assume Alexa is not
randomly making noise, but the sound are words with a meaning, oriented to-
wards answering my question. Thus, conversational subjectivity transcends the
ability to interact just effectively by interacting meaningfully. Meaningful be-
havior, however, is closely linked to consciousness [31] and a theory of mind [28]
and culturally determined [32]. According to the concept of ‘alter ego’ in social
interaction theory, its subjectivity can solely be inferred from observed behav-
ing and implied advanced capabilities, primarily assigned to human beings. But
is inferred subjectivity bound to humanness or human likeness? Or are there
alternative concepts that cover the inference of subjectivity better?

In this paper, I argue that subjectivity refers to approved personhood rather
than humanness or human likeness. I will explicate that being a “human” is a
biological assignment to a species, whereas being a “person” is the approval of
personhood, and thus culturally determined. While humanness cannot be applied
to artificial agents – regardless how alike they are to humans – personhood can.

Humanness. Being a human derives from a biological systematic, referring to the
genus Homo, a species from the family of great apes, which belongs to the order
of primates and thus to the group of more sophisticated mammals. Therefore,
whether one is a human being or not is a matter of heredity. Although the
human species is associated with fundamental advanced capabilities, humans do
not have to have the full range of these capabilities to be valid humans [21]. On
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the contrary, no matter if machines and other biological species have similar or
identical advanced capabilities, they can, by definition, never be human.

Personhood. Being a person derives from a cultural definition and refers to
the entitlement of personhood. According to Hubbard [21, p. 417], all human
beings are, in the normative sense, entitled to at least some personhood, with
granted rights like life, liberty, emotional well-being, and material prosperity,
and for now only humans are entitled to any meaningful degree of personhood.
Hence, persons are prevented from being owned by others and, on the contrary,
allowed to own property, their destruction is outlawed as murder, and further
moral norms are projected onto them. However, the author further argues that
other objects such as animals and machines could be granted some degree of
personhood [21, p. 440-441]. To be entitled to personhood, an object needs to
exhibit behavior demonstrating “(1) the ability to interact with its environment
and to engage in complex thought and communication, (2) a sense of being
a self with a concern for achieving its plan of or purpose in life, and (3) the
ability to live in a community based on mutual self-interest with other persons”
[21, p. 419]. But, (human) personhood is gradual, resulting from humans (e.g.,
children, mentally or psychologically dysfunctional adults) who lack some of the
crucial abilities and therefore are not entitled to the entirety of personhood [21,
p. 413]. Transferred to Piaget’s psychomorph scheme, this would suggest (1) that
its pole refers to the advanced degree of personhood, (2) that the scheme may
be conceptualized as gradual, and (3) machines could be granted personhood
if they exhibit appropriate behavior and, therefore, could be included in the
psychomorph scheme.

If conversational subjectivity refers to personhood rather than to humanness,
Siri’s assigned status as an entity [19] could refer to its status as a person. Be-
cause the respondent, as Guzman explicates, was well aware that Siri was not
human. If it was not a person may not have been that obvious to the respon-
dent. It could explain why people react socially towards computers or artificial
agents, although they know they are not human [30]. Some degree of person-
hood, not humanness, would be the trigger for these reactions. Consequently,
the paper follows the assumption that conversational VBAs are irritating the
object-subject classification in terms of being “betwixt and between” [34, p. 29]
the thing scheme and the person scheme.

3 Research Questions and Hypotheses

The paper aims at the classification of VBAs. Thus, I ask how people classify
voice-based agents in regard to the thing and the person scheme (RQ1). Pre-
vious research, concerned with the ontological classification of artificial social
and conversational agents, found assimilation tendencies in the “spectrum from
fully human to fully machine” [19, p. 227], visible, e.g., through the used per-
sonal pronoun “she” – emphasizing the classification as an entity – or “it” –
emphasizing the classification as a device [19,29]. However, “it” was used by the
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majority of people, whereas only some favored “she” [29]. This preference for
objectification was confirmed for social robots [12]. Therefore, I formulate the
hypotheses: VBAs are assimilated into the thing and the person scheme (H1).
If they are assimilated, they are more often assimilated to the thing than to the
person scheme (H2).

Nonetheless, research on VBAs implies accommodation, too. In addition to
the spectrum of Siri’s classification, an “overlap in the middle” was identified,
caused by the reconfigured “understanding of humans and machines to the degree
that we now share characteristics” [19, pp. 227, 257]. The mixed-use of the
pronouns “she” and “it” by the same person to refer to Alexa [29] confirms
this observation. More implicitely some user reactions suggest accommodation
through the simultaneous activation of social and non-social scripts, such as
inappropriate, rude, or insensitive behavior toward artificial agents: People abuse
social robots [4], and direct bullying or sexual harassment toward VBAs [7].
Hence, it can be assumed that the thing–person classification is accommodated
(H3). However, the extent to which schemes are modified or unique combinations
are created and the proportion of accommodation compared to assimilation are
not yet documented by research. Consequently, two questions are added: To
what extent are schemes modified or merged (RQ2)? What is the proportion
from assimilation and accommodation of the thing-person classification (RQ3)?

Several moderating effects have to be considered. First, equilibration pro-
cesses take place continuously [9] and may change during aging [27]. Second,
some studies indicate that gender may powerfully affect perceptions and atti-
tudes concerning technology [25,10]. Third, real interactions bear the risk of
malfunctions and misunderstandings. Thus, positive expectation violations are
less likely to occur, although only these may lead to greater subjectification
[12]. Therefore, I ask: How do previous experience, age, gender, and interaction
quality affect the classification (RQ4)?

4 Measurement

Ontological classification. The measurement of object–subject classification draws
on the above-described diametrical relation of the thing scheme and the person
scheme by asking: “What would you say, is Alexa [or the Google Assistant]
rather like a thing (object) or rather like a person (subject) to you?” The con-
tinuum between the schemes was addressed by a 100-point scale3, consisting of
the two poles “thing (object)” and “person (subject).” The broad scale allowed
an intuitive answer – independent of the participant’s (in)ability to verbalize the
classification [34, p. 48], the detection of minor forms of accommodated schemes,
and the differentiation of modification and hybridization (Figure 1).

Classification as result of assimilation into the thing or the person scheme,
refers to the absence of any previous accommodation. That is, objects are added

3 Although the scale was continuously selectable, the first study offered orientation
marks on the scale for every ten points. As this resulted in a slight distortion towards
these orientation marks, they were no longer offered in the second study.
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Fig. 1. The classification scale in relation to the thing scheme and the person scheme

to the existing scheme (thing or person), but the scheme itself does neither get
in conflict with the other nor does it change. The absence of accommodation
and the unchanged scheme is indicated on the scale by the ratings of 1 or 101.

Classification as result of accommodation depends – even when new schemes
or structures are established – on prior existing structures: “Absolute beginnings
are never observed during the course of development and what is new is the
result either of progressive differentiations or of gradual co-ordinations” [27, p.
34]. Hence it refers to the reaffirmation of “lines between categories” [34, p. 34].
Consequently, classification resulting from accommodation can be measured as
(weak or strong) merging of the thing and the person scheme, implied by the
distancing from the poles on the scale.

A weak merging is represented by ratings in the vicinity of the poles (2–33
and 67–100), indicating the modification of a dominant scheme by implementing
elements of the other. Concerning the thing–person classification attributes of
the person scheme may be added to the thing scheme. Hence, VBAs may be
considered things that can think like a person but still inhabit dominant thing
features. Consequently, VBAs and hammers belong to the same scheme (e.g.,
due to their artificiality) but differ in their ability to think.

A strong merging refers to a non-existent relevant dominance of either scheme,
resulting in a genuine unification. Consequently, it is impossible to distinguish
which of the two schemes has been modified to a greater extent. The word
‘relevant’ is crucial in this context because it implies a potential margin. The
orientation towards one or the other scheme is much weaker than in the case
of modification; thus, it is more a bias than a dominance. To distinguish this
form of merging from modification, it is called hybridization implying the almost
balanced mixture of formerly two diametrical schemes. Thus, a strong merging
is represented by ratings located near the scale’s center (34–66), indicating a
hybrid scheme with a more or less balanced reunion of both schemes.

Sophistication of the ontological classification. To determine how sophisticated
the equilibration process was, participants were asked how confident they were
in their classification on a 5-point scale from “not sure at all” to “very sure”.
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Moderating influences. To distinguish between people who may have had a cou-
ple of equilibration processes through prior regular interactions with the VBA
from those who interacted for the first time, previous experience with the VBA
was assessed. An initial interaction is indicated if people stated they had never
had contact with the VBA before or solely knew the VBA from secondary sources
like fiction or non-fiction media, advertising, or only had seen others using it.
Previous regular interactions are indicated if people stated they had regular
interactions before or owned the VBA4. Thus, three conditions can be distin-
guished: initial interactions without previous knowledge about the VBA, initial
interactions with secondary knowledge about the VBA, and regular previous
interactions. The interaction’s quality was measured by two items (satisfaction
with the overall interaction, and success in completing the task with the help of
the Google Assistant), combined into one component (χ2(1) = 58.936, p < .001,
both factor loadings = .92, KMO = .50, Cronbach’s alpha = .79, Spearman-
Brown coefficient = .80). Gender was measured by the options male, female,
diverse and the possibility to not tell the gender.

5 Study 1: The hypothetical interaction

Sample. In late 2018, 1288 members of a large German university, recruited via
the university’s student and staff mailing lists, assessed one of the commercial
VBAs Alexa (Amazon Echo) or the Google Assistant (Google Home) in an online
survey. The voice of both VBAs was female5. Participants had a mean age of 27
(ranging from 17 to 65 years), 52% were male, 47% female and 1% did not tell
their gender. The majority (59%) had a Bachelor’s degree, 38% had a Master’s
degree and 1% had a doctoral degree. Most participants knew the name of their
assessed VBA (82%). However, only 18% had have previous interactions, whereas
63% had secondary and 19% none experience.

Procedure. Interactions were simulated to obtain impressions approximating a
real conversation with the VBA. During this simulation participants received
pre-recorded videos of the original answers of the Google Assistant or Alexa to
predefined questions in the German language. Before the interaction, partici-
pants reported on their experiences with various VBAs (including the assigned
VBA). The interaction itself involved clicking on the question to be ‘asked’ to
the VBA, followed by the corresponding video response. Afterwards the next
question could be ‘asked’. The final simulated interaction included four video se-
quences (each between 7 and 17 seconds) for each VBA, focusing on interaction
features, previously promoted by Amazon or Google6. After the whole sequence,
participants classified the ascribed VBA.

4 Since none of the participants in both studies had regularly interacted with the VBA
without owning it, too, regular interactions are referring to ownership in this paper

5 In 2018 the German voices of Alexa and Google Assistant were invariably female
6 If a VBA provided multiple answers to the same question, one of them was randomly

selected
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6 Study 2: The real interaction

Sample. In May 2019, 105 German participants interacted with Google Home –
the voice-based speaker using the Google Assistant with a female voice. Partici-
pants had a mean age of 25 (ranging from 16 to 46 years), 44% were male, 42%
female and 14% did not tell their gender. Most of the participants (70%) had
completed a vocational training or were in the process of completing it, 18% had
a Bachelor’s degree, 5% had a Master’s or a doctoral degree. Most participants
knew the name Google Assistant (78%). However, 35% had have regular previ-
ous interactions, whereas 38% did have secondary experience, and 27% did not
know the VBA or could not remember where they knew it from.

Procedure. During the interaction, participants cooperated with the VBA to
solve an easy decision task. In the first phase (about five minutes), participants
could get familiar with the device and the way the Google Assistant worked in
the researcher’s presence. They were given the activation key (“Hey, Google” or
“OK, Google”) and a shortlist of potential questions associated with the task. If
problems or questions occurred, the researcher could be asked at any time during
this phase. However, the researchers responded only with short phrases, avoided
classifying terms (e.g., the adjectives ‘using’ or ‘talking’), and referred to the
Google Assistant solely by its name. The second phase covered a ten-minute in-
teraction, which involved solving the task with the Google Assistant’s help in the
researcher’s absence. Although this interaction was, basically, unobserved and
unrestricted, the task ensured that the experiment sessions were approximately
similar in content between the participants.

7 Results

RQ 1. To assess the extent to which participants classified VBAs, the aver-
age classification and the distribution of ratings on the classification scale were
used (Figure 2). In the hypothetical interaction (HI) (M = 17.11, SD = 17.87,
N = 1280) as well as in the real interaction (RI)(M = 15.22, SD = 20.13,
N = 105), the VBA was classified in the vicinity of the modified thing scheme.
Participants were very confident about their assessment, both in the HI (M = 4.38,
SD = 0.88, N = 1279) and the RI (M = 4.59, SD = 0.74, N = 105).

However, the LOESS graphs (Figure 2) indicate that as the distance from
the poles (i.e., from the existing schemes) increased, participants became less
confident, questioning their hybrid classification the most. The HI depicts a
significant decline in confidence as the classification moves from the pole “thing”
towards the hybrid scheme (rpb = −0.51, Tpb = −20.28, p < .001, N = 1183) and
an ascent tendency as it converges to the pole “person” (rpb = 0.20, Tpb = 1.93,
p = .056, N = 88)7. The RI confirmed the decreasing confidence from the pole
“thing” to the hybrid scheme (rpb = −0.52, Tpb = −5.87, p < .001, N = 95)

7 The scale was divided in the middle (50), robust correlation tests using β = .2 and
the measure of scale W(m) were conducted [35, p. 493]
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Fig. 2. Classification of the voice-based agent(s) and certainty in this assessment

and (a not significant) increasing confidence with respect to the pole “person”
(rpb = 0.41, Tpb = 1.27, p = .24, N = 10).

Hypotheses. As predicted, participants depicted an assimilated (H1) as well as an
accommodated classification (H3). In the HI (N = 1288) 32% had assimilated the
VBA into the thing or the person scheme, whereas 68% depicted accommodation.
Similarly, in the RI (N = 105) 35% had assimilated and 65% had accommodated.
As predicted (H2), if the VBA was assimilated, it was more often assimilated into
the thing scheme than to the person scheme. Of those who assimilated, 99.5%
in the HI (N = 406) and 97.3% in the RI (N = 37) chose the thing scheme.

RQ 2. The degree of modification or hybridization is examined in the accommo-
dated classifications (N = 874 of HI, N = 68 of RI). A majority of 71.7% (HI)
and 77.9% (RI) modified their thing scheme. At least 24.6% (HI) and 19.1%
(RI) hybridized and 3.7% (HI) respective 2.9% (RI) depicted a modified person
scheme. Although modification and hybridization were similar in both studies,
a detailed examination uncovered differences in the degree of the thing scheme’s
modification and the hybridization (Figure 3). Whereas HI participants primar-
ily modified the thing scheme moderately (50.2%), RI participants modified it
only slightly (54.7%). However, if the classification was hybridized, 71.6% in HI
had a thing-bias , in contrast to only 46.2% in RI. They hybridized more often
(38.5%) than those of HI (17.2%) with a person-bias.

RQ 3. Regardless of hypothetical or real interaction, assimilation and accom-
modation were thing-dominant (Table 1). One third assimilated the VBA into
the thing scheme, and almost half modified this scheme, while hybridization or
a (modified) person scheme rarely occurred.
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Fig. 3. Degree of modification and bias of hybridization of those who accommodated.
To analyze slight, moderate and heavy modifications the areas consisting of 32 points
each were divorced by three.

Table 1. Assimilation and accommodation of the VBA’s classification

Hypothetical
Interaction

Real
Interaction

n % n %

Assimilation Thing scheme 404 31.56 36 34.29
Modified thing scheme 627 48.98 53 50.48

Accommodation Hybrid scheme 215 16.80 13 12.38
Modified person scheme 32 2.50 2 1.90

Assimilation Person scheme 2 0.16 1 0.95

RQ 4 Gender had no impact on the classification (Table A3)8. Age (Table
A4) and previous experience with the Google Assistant (Tables A1) affected the
classification solely in HI. In contrast, the interaction quality was influential in HI
and RI (Table A4). The younger the participants were, the heavier they modified,
particularly those aged under 40 (Figure A1). Participants who did not know the
VBA at all were more likely to classify it towards the thing scheme than those
who knew the VBA from secondary sources or were regular users (Table A2). The
better the quality was in RI or the more conversational it was in HI, the heavier
people modified (Table A4). However, RI and HI differed in this point: While a
too conversation-like sensation in HI weakened the modification, a particularly
good quality in RI increased the modification tremendously (Figure A1).

8 Discussion

This paper has analyzed how people classify voice-based agents during conver-
sations. By referring to Piaget [27] and Hubbard [21], an empirically measurable
ontological thing–person classification, based on a gradual 100-point scale, was
introduced. Using VBA as an example, the extent to which a more detailed un-
derstanding of artificial agents’ classification can be achieved was demonstrated.

8 Tables A1 to A4 and Figure A1 can be found in the study’s OSF repository with
the address: https://doi.org/10.17605/OSF.IO/GC3Z4

https://doi.org/10.17605/OSF.IO/GC3Z4
https://doi.o rg/10.17605/OSF.IO/GC3Z4
https://doi.o rg/10.17605/OSF.IO/GC3Z4
https://doi.org/10.17605/OSF.IO/GC3Z4
https://doi.org/10.17605/OSF.IO/GC3Z4
https://doi.org/10.17605/OSF.IO/GC3Z4
https://doi.org/10.17605/OSF.IO/GC3Z4
https://doi.org/10.17605/OSF.IO/GC3Z4
https://doi.org/10.17605/OSF.IO/GC3Z4
https://doi.org/10.17605/OSF.IO/GC3Z4
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It was uncovered that although VBAs were assimilated into being mere things,
they more often caused the thing scheme’s modification and revealed themselves
as personified things. Although this pattern was found in hypothetical and real
interactions, hypothetical interaction exhibited a stronger tendency of modify-
ing the thing scheme, while real interaction had a more substantial effect on
hybridization, was less thing dominant, but resulted as well in more extreme
classifications.

Theoretical contribution. The attribution of subjectivity is related to fundamen-
tal social reactions, manifesting in a range of everyday interactions [2]. Tests to
verify this attribution rely on binary attributions, require the user’s verbal skills
[2], or include excessive scales [14], all of which might lead to an artifact of dy-
namics. The differentiation of assimilation and accommodation in the framework
of equilibration allows to distinguish between the acquisition of new knowledge
and a real progress in people’s understanding of conversational agents. The re-
sults of this study indicate that the enforced assimilation into one of the extreme
poles (yes/no, thing/person) is only meaningful for one-third of the respondents,
while it may result in an over- or underestimation in two-thirds of the cases and
can cause oscillating allocations [19,29]. The gradual classification based on a
broad but straightforward scale allows an intuitive measurement relieved of ver-
bal skills and a forced binary. The origin of supposedly contradictory and weakly
developed social behaviors can be better understood and predicted: Ritual social
behaviors (due to a weak personhood in the modified thing scheme) can be dis-
tinguished from conscious social (in case of hybridization) or antisocial behavior
(due to strong thinghood).

Practical contribution. The acceptance of artificial voice-based agents depends
on their classification as conversational partners. Depending on the area of ap-
plication, however, the extent of this classification can vary, and in some cases,
excessive subjectivity may be counterproductive. In this regard, a ’mere’ assis-
tant might differ from a companion. Therefore, it is necessary to understand
its classified subjectivity. The presented scale introduces a simple, intuitive ap-
proach that can be easily integrated into surveys of hypothetical and real inter-
actions to assess the amount of attributed thinghood or personhood, monitor
their dynamic developments, and detect subtle shifts in the classification. The
different equilibration levels seem to reproduce for VBA and other social robots
[12], indicating specific target groups that need to – and with the scale – can
be addressed. It was shown that the classification of the (female) VBA was in-
dependent of gender, whereas age and experience may be essential predictors.
Especially the neutrality of gender – although all VBAs were gendered female –
emphasizes the influence of the ability to verbalize, which is absent in the pre-
sented scale. Men and women are differently integrated into the technological
world – as they are into other social worlds, resulting in different vocabularies.
Therefore, if an approach relies on vocabulary, it risks over- or underestimating
a group. Thus, the presented scale enables a more systematic target group ap-
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proach, closer to the actually categorized subjectivity and associated moral and
normative values – independent of capabilities of verbalizing.

Limitations and future research. The empirical measurement has three limita-
tions. First, the fine-granulated measurement of subtle modifications in a scheme
works best with a high number of cases. Second, the scale’s testing was limited
to VBA. It remains to be clarified whether the discovered classification is spe-
cific to this technology or applies to artificial agents in general. Third, the choice
of the diametric poles “thing” and “person” is, of course, debatable. The pa-
per justified this choice. However, with Piaget, one can argue that “thing” and
“person” represent not only schemes but also subsystems in which various other
schemes (alive-not alive, animate-inanimate) are organized. It is conceivable that
significant differences in both the included schemes and their organization can
be identified within these subsystems.

Conclusion

With the equilibration theory of the late Piaget (1970) occurring modification
and hybridization dynamics in human-machine communication can be observed.
The present paper has focused on these processes’ results and uncovered that
VBAs are classified as personified things. However, the uncertainty of this classi-
fication indicates a still ongoing equilibration process. Due to its demonstrated
applicability to a large number of participants, its independence from verbal
capabilities, its potential to monitor dynamics, and understand differentiated
social reactions, the object–subject classification scale contributes to the rein-
forcement of human-machine communication, and the expansion of the paradigm
“Computers are Social Actors” (CASA).
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