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Designing Enactive Co-Presence:
Second-Order Simulation of
Empathy for Arti!cial Humans
in Narrative Contexts

Abstract

Human interactions with human-like Computer-Generated Others (CGOs) have
continued to become more prevalent in the rush to technologize societies. As such,
the need for close analysis of mediative dynamics between humans and CGOs has
become compelling. Relying on the theoretical framework of embodied enactive cog-
nition, this paper will discuss designing human empathetic experiences of co-presence
with CGOs. We propose a two-level idea of enactive simulation: the assumption of the
!rst-order simulation (human simulating other) is built on the holistic assumption that
humans understand others thanks to shared physical embodiment and enactive situat-
edness, while second-order simulation (designer simulating human simulating other) is the
cognitive-affective means of the designer of human–machine encounters to apply their
own !rst-order experiences to simulate the simulation of the Experiencer. Our key
assumption is that context is the de!ning component of co-presence, thereby allowing
experimental situations of co-presence to be contextualized by means of mediated
narratives. The case study experiment, Booth, designed to model affective-cognitive
experiences of co-presence at encounters of human Experiencers with two arti!cial
asylum seekers, allowed us to identify different factors of the dynamics in"uencing the
experience of empathy and the ensuing decisions concerning asylum, in particular, the
contextualizing narrative.

1 Introduction

Can arti!cial computer-generated characters evoke a similar sense of co-
presence as humans? How and to what extent can the experience of co-presence
be guided? What is unique about them when it comes to modulating empathy?
What role does their design play in their affordances for in"uencing moral per-
spective? These questions, among others, relate to the increasing application
of arti!cial characters, referred to as Computer-Generated Others (CGO), not
only in the !eld of entertainment and the game industry but also in the service
of society. Our focus is on the design processes of co-presence between humans
and CGOs in shared narrative contexts.

To set the ground, we draw from the theory of enactive mind in order to
discuss affective-cognitive processes involved in designing enactive narrative
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systems. To facilitate this discussion, we !rst describe the
triadic model of enactive co-presence between humans
(later, Experiencer) and CGOs in particular situations
(later, Context). Our approach is to interpret the de-
terminant context as a temporally extended narrative,
which can be mediated by means of cinema, virtual re-
ality experiences, games, and so on. This allows us to
further move the de!nition of the method of enactive
second-order simulation with the objective of describing
the creative process of designing contextually meaning-
ful co-presence between Experiencer and virtual Other.
In other words, we assume that the nature of co-present
experiences is embodied and enactive, and assume con-
sequently that the Author involved in designing ex-
periences for others in narrative environments, VR or
otherwise, can detect and take advantage of similarities
between their own subjective-phenomenal simulation
and those of the target Experiencer. For the sake of fo-
cus, we assign the notion of empathy a central position
in describing the assumed dynamics of enactive simu-
lation and its psychophysiological, affective-cognitive
determinants. Further, our case study, Booth, facilitates
discussing these theoretical ideas in relation to a simu-
lated co-presence situation within an asylum seeker in-
terview context involving the socioemotional dynamics
that we assume to constitute the crucial prerequisite of
designing enactive co-presence with an arti!cial Other.
Finally, we envision further studies that involve human
co-presence with CGOs in enactive narrative systems in
virtual reality installations. Altogether, these efforts aim
to create a framework of enactively intelligent arti!cial
character behavior in varying narrative contexts, whether
conceived of as an end in itself or as models of enactive
human co-presence.

1.1 Theory of Enactive Mind

The general conceptual framework elaborated in
this paper assumes that the mind is embodied seamlessly
within a situated brain-body system, an idea inherited
from the early phenomenological inquiries of Merleau-
Ponty (1945/1962). Within this discussion, we trust
particularly in the theoretical conceptualization of Varela
et al. (1991) from whom we adopt the concept of en-

active mind, referring to the idea that the said brain–
body system is further embedded and active within the
sociocultural world and therefore inseparable from it.
According to this view, the human mind enacts the world
by continuously reconstructing its situatedness as code-
terminate with it (see Ward et al., 2017, for an overview
on enactivism).

In order to characterize the relation of an individual
mind with other minds of the sociocultural world, Tikka
de!nes the mind’s function as enactive simulation of
others (Tikka, 2005, 2006, 2008, 2022), that is, as the
affective-cognitive process that aims at understanding
and anticipating behaviors of other beings. Understood
in holistic terms, enactive simulation can be assumed
to involve a range of simultaneous psychophysiologi-
cal brain–body dynamics that engage both unconscious
and conscious, or affective and cognitive processes, all
in inseparable interplay with contextual dynamics of the
sociocultural world. We assume that it is enactive simu-
lation of social situations that drives experience not only
with human Others, but even when engaged with CGOs
in immersive narrative systems. In this sense, the Other
is understood as the general signi!er for Other beings,
whether human or arti!cial. Due to the lack of direct ac-
cess to the experience of Others, the idea of simulating
Others suggests that an individual mind can project its
own embodied experiences and its own enactive func-
tions upon the experience of others.

According to our view, the mind always enacts within
context. Accordingly, understanding the Other by means
of simulation is crucially dependent on contextual
frames. As we suggest, what constitutes the determi-
nant context for an Experiencer is a lifetime of embodied
socioemotional encounters embedded in socially share-
able narratives. We interpret such determinant context as
a temporally extended narrative, which can be mediated
by means of cinema, virtual reality experiences, games,
literature, and so on. As such, attempts at modeling such
a complex dynamicity that involves biological, physical,
and phenomenal domains calls for multidisciplinary de-
scriptive and functional methods. In theorizing about
such systems, we rely on a signi!cant body of research
in psychology and cognitive neuroscience with focus on
mediated narratives in the context of shared experience.
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1.2 Enactive Narrative Systems
and the Arti!cial Other

With enactive narrative systems we refer to de-
signed technology-implemented setups, often involv-
ing Virtual Reality (VR) environments with several
subsystems, including computer-generated entities
co-constituting the situatedness with human Experi-
encers. In such systems, the Other that the Experiencer
encounters may be modeled as an algorithmic entity
with context-dependent behavior where machine learn-
ing is implemented. Such an arti!cial Other would be
considered “enactive” if it were to be programmed so
that it could model and predict the behavior of other
agents (human and virtual), and thereby set expecta-
tions about the likelihood of certain events (Tikka et al.,
2012; Kauttonen et al., 2014). Behavioral modi!cations
of the Other could be driven by a set of predesigned
decisions based on the real-time changes in the psy-
chophysiological measures from the Experiencer, or they
might be based on supervised (hybrid intelligence) or
unsupervised learning (arti!cial intelligence). The set-
ting described is in line with “the design of ‘Other’ In-
telligences (OI) . . . coupled with a given observer” (de
Melo, 2022, p. 1).

Psychophysiological manifestations of the human ex-
perience (e.g., eye movements, heart rate, brain signals)
may be analyzed in real time and used to modify the be-
havior of the virtual Other, which, in turn may then af-
fect the Experiencer in a context-dependent manner, ad
in!nitum. The collection of larger context-locked psy-
chophysiological time-series data sets could improve the
possibility of building a predictive model that would al-
low the changes in implicit biosignals of the Experiencer
to drive an enactive system, including the Other and the
narrative context.

This can also be considered as a form of advanced,
technologically mediated storytelling, such that it al-
lows for the modi!cation of the narrative context based
on real-time psychophysiological changes tracked from
the Experiencer (Tikka et al., 2006, 2012; Tikka, 2008;
Tikka & Kaipainen, 2014). Alternatively, the data could
be modeled upon previously recorded or historical
context-dependent data from other human interac-

tions. The aim of such modeling is to gain systemic
understanding of context-determined co-presence be-
tween a human participant (the Experiencer) and an
arti!cial humanlike person (the Other) in a narrative
context.

1.3 Triadic Model of Enactive
Co-Presence in Narrative Context

In order to conceptually frame the components of
what we consider as narrative system dynamics, we pro-
pose a triadic model that describes enactive co-presence
in a tripartite manner, as consisting of (1) the human
Experiencer, whose behavior is to some extent unique
and unpredictable, (2) the Other, another being that
is physically or virtually present with the Experiencer,
and (3) the narrative Context as the condition of de-
termining the experientially meaningful co-presence of
the two in terms of a weighted sequence of prior expe-
riences. It is, as we put forward, the reciprocal systemic
co-determination of these three elements that consti-
tutes co-presence (Experiencer–Other, Experiencer–
Context, Other–Context).

The experience of co-presence with a virtual Other
may involve active cooperation, minimally shared atten-
tion towards something, or the opposite—active with-
drawal or rejection of others who are physically or virtu-
ally present. As we suggest, what constitutes the context
is the experiential history of comparable socioemotional
encounters, embodied and realized through memory.
It should be emphasized that such histories in"uence
not unlike stories, that is, narratives in audiovisual sto-
rytelling or literature. Further, sharing a narrative space
with virtual Others is not just a mechanistic interaction,
but a highly context-dependent enactment comparable
to physical “sense of being with another” (Biocca et al.,
2003, p. 456); it “renders persons uniquely accessible,
available, and subject to one another” (Goffman, 1959,
p. 22; see also Oh et al., 2018). In accordance with the
view of enactive mind, co-presence is co-constituted in a
reciprocal manner by the enacting parties, involving en-
active sociocognitive processes (Kahl & Kopp, 2023), to
the extent of “participatory sense-making” (De Jaegher
& Di Paolo, 2007).
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De Jaegher and Di Paolo’s (2007, pp. 503–504) dis-
cussion of participatory sense-making, or enactive so-
cial emergence, relies on a subtle distinction between
human–human encounters versus human–object en-
counters, where CGOs might be thought to fall, if
perhaps hybridly, into the “object” category. The au-
thors note that human sense-making, when it comes
to objects, is “complete” or “fully and lawfully consti-
tuted” by the Experiencer’s perspective, as the object
is deemed to lack autonomy (De Jaegher & Di Paolo,
2007, p. 503). On the other hand, an encounter with
and involving human Others “demands frequent read-
justments of my individual sense-making” based on the
inherent autonomy of human beings, “available to me in
this way only partially” (De Jaegher & Di Paolo, 2007,
pp. 503–504). The authors note,

We don’t experience the other-in-interaction as totally obscure
and inaccessible, nor as fully transparent (like an object fully
constituted by my sense-making activity), but as something
else: a protean pattern with knowable and unknowable sur-
faces and angles of familiarity that shapeshift as the interaction
unfolds (De Jaegher & Di Paolo, 2007, p. 504).

When virtual narratives involving CGOs are encoun-
tered within an enactive theoretical framework, the dis-
tinction between object and human, transparently acces-
sible and obscure, knowable and unknowable, becomes
blurred. Such virtual “objects” tend to rede!ne causal
capacities of what might be thought of as merely things,
as well as rede!ne whether what is to be considered an
“essential requirement” of “the social” must always re-
quire strict autonomy (cf. Jaegher & Di Paolo, 2007,
p. 492)—whether human design elements and author-
ship or virtual Others might inculcate phenomenal traces
or echoes of human autonomy capable of modulating
identity remains a viable hypothesis.

What is unique about adaptive CGOs within narra-
tive settings is that they appear to operate on a spec-
trum, depending on narrative context, of having the
capacity to evoke a certain “recursive effect” (Jaegher
& Di Paolo, 2007, p. 504) or “co-determination of self
and other” (Jaegher & Di Paolo, 2007, citing Thomp-
son, 2001; Thompson & Varela, 2001), as a kind of
enactive feedback loop (Tikka et al., 2006; Tikka &

Kaipainen, 2014), that was generally thought not to
be available within the realm of objects. In this way,
CGOs are unique from an enactive point of view, in that
they appear to have the capacity to simulate and evoke
feelings akin to human-to-human interaction, where
assumedly, the more capable of interaction—whether
through scripts or machine learning adaptation—the
more they may engage in “modulation” (De Jaegher
& Di Paolo, 2007, p. 504) of the Experiencer’s inner
world and subvert expectations.

Compared to physical social encounters, the Expe-
riencer may safely step outside of the quotidian realm
of socially constructed norms into a constructed world
with “more "exible interpretive resources to infer the
feelings and thoughts of characters” (Kidd & Cas-
tano, 2013, p. 378). In designed virtual experiences,
co-presence with the virtual Other may feel less risky—
without “potentially threatening consequences” (Kidd
& Castano, 2013). That is, the Experiencer can easily
step away from engagement with the virtual Other with-
out any consequences or risks of ever encountering this
Other again in real life or the future.

1.4 Author’s Second-Order Simulation
of Co-Presence in Enactive Narrative
Systems

When evaluating the enactive model involving vir-
tual Others, it is useful to focus on the design or author-
ship of the experience, rather than the Experiencer’s per-
spective alone. The concept of second-order authorship,
!rst introduced in the Enactive Cinema: Simulatorium
Eisensteinense (Tikka, 2008), as well as the more recently
elaborated idea of second-order simulation (Tikka,
2022) both rely on the dynamical systems approach to
describe the cognitive processes related to designing
enactive narrative systems. In our discussion, the term
Author (singular) is made to reference the entire agency
involved with the design of narrative systems, that is,
the team including scriptwriters, programmers, sound
designers, and animators. What raises the Author’s simu-
lation to second-order when designing enactive narrative
systems is that their own affective-cognitive experience
related to the designed situations and events is applied
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to simulate the potential Experiencer’s (viewer, listener
etc.) enactment when encountering arti!cial Others in
varying contexts. In this way, human autonomy is also
embedded in the virtual object, allowing for the virtual
Other to embody a form of human “alterity,” beyond
its merely physical behavioral or narrative presence (cf.
Zahavi, 2005, as cited in De Jaegher & Di Paolo, 2007,
p. 504).

Importantly, second-order simulation assumes, to
some extent, symmetrical psychophysiological dynamics
between the Author and the Experiencer, as they both
separately simulate the personality, behavior, and inten-
tions of the Other inhabiting the narrative space through
their embodied enactment. Relying on this assump-
tion, we suggest that the Author executes designer’s
power over the enactive narrative system de!ned in
terms of the triadic dynamics of co-presence (described
above).

The Author’s second-order simulation model assumes
indirect control over the !rst-order co-presence between
the Experiencer (to some extent predictable) and the
Other (to some extent unpredictable). Raised to sec-
ond order, the simulation model allows the Author to
distinguish three manifestations of enactive co-presence
between the Experiencer and the Other in the narrative
environment: (1) as it is simulated during the author-
ing process, (2) as enabled by the behavior of the arti-
!cial Other, and (3) as enacted in the behavior of the
Experiencer.

In our elaboration, the Author’s second-order design
process relies on enactive simulation of the co-presence
between the Experiencer and the Other within the nar-
rative context. Considering an arti!cial Other, the de-
sign process involves enactive simulation of its observ-
able humanlike behaviors across a range of contexts.

2 Related Work

A range of affective-cognitive processes is assumed
to enable (1) the Author’s second-order simulation of
the triadic dynamics of co-presence during the design
process, and (2) the Experiencers’ enactive simulation of
the Other in a shared context in real time during the de-

signed co-presence. Commonly shared knowledge about
human affective-cognitive processes is available to the
Author, together with the Author’s own re"ections re-
lated to their individual life experiences. However, while
conscious simulation of the experiences and behaviors
of other entities dominates these experiential processes,
the Author needs to consider a range of intrinsic mental
processes that may sidetrack the anticipated experience
and expected end result.

The theoretical enactive mind framework offers a con-
ceptual foundation for understanding what genuine hu-
man behavior and experience of co-presence may entail,
which further anticipates and sets the criteria of human-
likeness in the arti!cial Other; however, complexity of
the integrated neural, physiological, and phenome-
nal dynamics pose dif!cult—maybe even impossible—
challenges to exhaustive observation and description
using scienti!c methods. In order to reduce the holis-
tic complexity towards a more observable domain, we
choose to consider empathy as a key determinant of en-
active simulation, as one among many other potential
determinants from the rich !eld of social psychology
(e.g., trust, concern of risk, fear). Empathy is not only
one of the most relevant aspects of co-presence, but
it has also been discussed rather broadly across scien-
ti!c literature in terms of encounters between humans
(see de Waal, 2021; Vollberg & Cikara, 2018) and hu-
mans and arti!cial agents (e.g., robots, Malinowska,
2021).

2.1 Empathy

Empathy can be described as a multidimensional
social construct re"ecting “reactions of one individual to
the observed experiences of another’’ (Davis, 1983, pp.
113, 123). It engages mental processes of understand-
ing, feeling, sharing, and self–other differentiation (see
Håkansson Eklund & Summer Meranius, 2021). De-
pending on the nuances of an experience, distinct neural
networks of empathy (Shamay-Tsoory et al., 2009) or
perspective-taking (Healey & Grossman, 2018) may
be activated. As shown in a neuroimaging study, where
various types of tragic depictions in !lm sequences were
used as stimuli, two differing experiential versions of
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empathy were mapped to different psychophysiological
states: affective empathy related to automated mirroring
of another’s momentary unfortunate situatedness (e.g.,
the person is dying now), and cognitive empathy related
to mentalizing unfortunate yet distanced situatedness
of the other (e.g., the person will die in the future) (Raz
& Hendler, 2014). Such affective/cognitive dynam-
ics can be assumed to overlap more or less with other
descriptions of psychophysiological dynamics of under-
standing other people, such as embodied simulation
(Gallese, 2005); Theory of Mind (TOM; Frith & Frith,
2005); as well as affective/cognitive perspective-taking
(Healey & Grossman, 2018). Undoubtedly, many types
of affective-cognitive processes play a part when experi-
encing co-presence with another person.

The above-mentioned empathy-related processes may
be developmentally even preceded by the embodied
shared attention mechanism (SAM) (Baron-Cohen &
Swettenham, 1996, p. 159), not very different from
the joint referential attention concept of deixis (Tikka
& Kaipainen, 2019). Engaging with new types of con-
textual situations depicted in designed narratives may
involve the Experiencer’s body–brain–world system in
multiple alternatives, and even con"icting manners, de-
pending on the context (MacDorman, 2019). Several
psychological studies con!rm that narratives may help
to cultivate understanding of other people through
perspective-taking (Kidd & Castano, 2013; Mar &
Oatley, 2008).

Although not sharing the same sociocultural back-
ground, humans nevertheless have relatively similar
psychophysiological simulation capabilities warranted
by evolution (Chasiotis, 2011; Neumann & Westbury,
2011), which might to some extent allow for transcend-
ing individual differences between human agencies that
share the same !ctional, simulated, or physical context
(Tikka, 2022). The contextually induced and, if possible,
also temporarily locked dependencies of interpersonal
psychological states allow correlating subjective reports
and implicit bodily signals—measured by means of neu-
roimaging, psychophysiology, and affective computing
(see Cowley et al., 2016; Jääskeläinen et al., 2020)—to
provide access to understanding behavior in relatively
complex socioemotional situations.

2.2 In-Group/Out-Group Studies
of Empathy

When interpreting empathy in terms of virtual
Others in designed contexts, intrinsic intergroup bi-
ases may have their say in how the experience of co-
presence unfolds. The studies on intergroup biases ad-
dress perceived context-dependent differences in ethnic,
social, behavioral, or other apparent aspects (see Saari-
nen et al., 2021). Studies have shown that intrinsic bias
dynamics may cause lesser degrees of empathy evocation
in Experiencers who are perceiving people that differ
from them (referred to as members of the out-group),
while increased feelings of empathy have been associated
with Experiencers’ identi!cation with members of what
they consider to be an in-group (Saarinen et al., 2021;
Bertrand et al., 2018; Zillmann, 1991, pp. 149, 191;
Tajfel & Turner, 1986; Jose & Brewer, 1984). This is in
line with studies demonstrating that affective empathic
responses to perceived pain of another person correlated
positively with perceived racial similarities, and vice versa
(see Han, 2018).

Automated, unconscious biases in societal decision-
making may manifest in several detrimental forms, par-
ticularly affecting those most vulnerable (Phillips-Wren
et al., 2019; Rousseau & Foxen, 2010). Studies focus-
ing on fairness in asylum-seeking processes reveal that
the socially constructed perception of applicants may
be reduced to simpli!ed dichotomies between “good
and bad, legitimate or illegitimate” (Rousseau & Foxen,
2010, p. 72). This is manifested, for instance, when an
immigration of!cer bases a decision on whether to ac-
cept or reject an asylum application based on a stereo-
type about the credibility of those from certain coun-
tries, a phenomenon that has been termed the “culture
of disbelief” (Anderson et al., 2014, p. 14). Such “moti-
vated reasoning” is seen to draw support and reinforce-
ment from shared predispositions and biases (Croston &
Pederson, 2013; see McNamara & Tikka, 2023).

Having the capacity to adopt differing perspectives,
such as attempting to adopt another’s positionality, may
elicit more (cognitive) empathy, a process relying on
re"exivity towards socioculturally learned expectations
and behaviors. While cognitive empathy may take on a
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compensatory function against more automated (and
plausibly more negative) affective empathic responses,
and thereby instantiate a more egalitarian expression of
empathy (Di Palma et al., 2019, p. 2), during conditions
of mental pressure or physical duress, people may tend
to revert to more biased thought processes rather than
perspective-taking (Phillips-Wren et al., 2019, p. 63).
As will be discussed in relation to the Booth experiment,
in-group/out-group biases may function differently, and
take on a new context-dependency, when dealing with
CGOs or virtual Others.

2.3 Empathy for an Arti!cial Other
in Context

Is it possible that human encounters with ar-
ti!cial Others in shared narrative spaces would fol-
low similar affective-cognitive dynamics of human–
human co-presence, such as mirroring, mentalizing,
feelings of empathy, and joint attention? In the CGO
literature, the phenomenon of Uncanny Valley (Mori
et al., 1970/2012) is regularly used to refer to the un-
bridgeable experiential abyss between interacting with
humans or their arti!cial replicas. However, the evi-
dence from a neuroimaging study by de Borst and de
Gelder indicates—in contradiction to the uncanny val-
ley hypothesis—that “the most human-like characters
are processed most similarly to human stimuli on a be-
havioral and neuronal level” (2015, p. 9). But the social
roboticists Jesse Fox and Andrew Gambino warn that
theories of human–human relationships might not be
automatically suitable for examining relationships be-
tween humans and arti!cial Others. What differences
rule and whether they offer advantages in some sense
remains a fertile and timely ground for study. de Borst
and de Gelder note that “an expansion of neuroimag-
ing studies that compare different properties of avatar
and human faces and investigate its underlying brain
activity in an experimentally and statistically well con-
structed way is needed in order to further understand its
underlying neuronal mechanisms” as there are a dearth
of studies on the subject (2015, p. 9).

From the Experiencer’s point of view, the sense of co-
presence with virtual Others involves perceived mutual

awareness where the Experiencer should feel reciprocal-
ity in the behavior of the virtual Other (Pianzola et al.,
2021). However, the CGOs have been suggested not
to be capable of activating parts of the brain associated
with cognitive empathy similarly as interaction with ac-
tual humans (Han et al., 2005). Against the !ndings
of Han et al., there are neuroimaging studies that have
suggested quite the opposite, that “expressions of emo-
tions in human-like avatars can be perceived similarly to
human emotions, with corresponding behavioral, phys-
iological and neuronal activations, with exception of
physical dissimilarities’’ (de Borst & de Gelder, 2015,
p. 1). What should one make of the apparently con"ict-
ing results?

There is reason to assume that the sense of co-
presence is likely multidimensional, allowing an as-if
sense of being co-present with a CGO, while simultane-
ously recognizing the arti!ciality on some other experi-
ential dimension. Perhaps it is enough that the Experi-
encer’s construction of reciprocality is supported, as is
commonly the case with human–computer interfacing,
where even a smiley may suf!ce to communicate enough
reciprocality for the purpose. Perceiving minimal social
responsiveness of a virtual Other has been found to elicit
the experience of co-presence, even without direct in-
teraction with it (Garau et al., 2005, p. 104). Socially
relevant “speci!c gestures, the timing of mutual gaze,
the coordination of verbal and nonverbal activities, etc.”
of the arti!cial Other have been shown to elicit a higher
level of experienced psychological involvement from the
Experiencer (Bente et al., 2004, p. 55).

An important suggestion is that while humans are
subject to a range of intrinsic “noise,” such as biases and
stereotypes that in"uence human–human co-presence,
it may be that social robots (that resemble humans)
might not evoke such sociocultural noise by design (Fox
& Gambino, 2021, p. 298). This might imply that in
human–robot interaction in which robots are mimicking
humans, but are still perceived as functional machines,
the arti!cially induced as-if situatedness could override
the sociocultural noise immanent in human–human co-
presence. To avoid the folk psychological pitfall of as-
suming that arti!cial agents (robots) could be perceived
as actual humans, Seibt proposed applying !ve modes
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of “as if” simulations, namely, “functionally replicating,
imitating, mimicking, displaying, and approximating”
in order to describe the sociality in human–robot inter-
actions (Seibt, 2017, pp. 21–27). Such simulation of
the “as-if” condition may involve deliberate anthropo-
morphizing (Damiano & Dumouchel, 2018), that is,
playing with the idea that an arti!cial entity (in narrative
context) shares human-like traits such as hidden motiva-
tions, intentions, or perhaps even a life story to explain
why the Other is co-present in the situation (Tikka et al.,
2022).

In a study conducted in a clinical interview setting,
tested patients demonstrated “less hesitancy to dis-
close information and showed their emotions more
openly” when they understood that the virtual inter-
viewer was fully automated vs. controlled by a human
(Lucas et al., 2014, p. 94). Such particular cases show
that context may largely de!ne how the virtual Other is
perceived. One might assume that virtual Others would
fall squarely within a so-called out-group, and thereby
be subject to corresponding intergroup biases, as has
been shown to be the case in human–human interaction.
However, due to “arti!cial” characteristics of a virtual
Other in comparison to, for instance, human interview-
ers, an Experiencer may assume that biases that might
be at play in human–human intergroup judgments
and perspectives are not present in encounters with
machines.

In the next section, we will discuss the case study
Booth, an experiment that was designed to study Experi-
encers’ affective-cognitive processes while engaging with
virtual asylum seekers and their narratives. This setting
exempli!es the triadic co-presence which is mutually co-
constituted by the Experiencer, the virtual Other, and
the Context. The empathetic responses to the virtual
Other are understood as markers for the effectiveness of
such settings to elicit empathic concerns, which in"u-
ence cognitive perspectives taken by Experiencers.

Based on the discussion above, we expected that the
Experiencers’ empathetic response to the arti!cial Other
would be manyfold, that is, in some aspects similar to
that of human Others, some not. Our hypothesis (H)
was that based on the capabilities of enactive simulation,
the Author would be able to manipulate the judgments

of the Experiencer qua immigration of!cers by priming
them with different contextual narratives.

3 Methodology:The Booth Case
Experiment

The Booth experiment was set up in order to study
the Experiencers’ empathic responses to two Others,
virtual male Asylum Seekers with different narratives
that contextualized their justi!cation for asylum. In
the experiment, the situatedness of both the Asylum
Seeker and the volunteering Experiencer was created
by introducing a role-play scenario where Experiencers
were asked to assume the role of an immigration of!cer
who has to decide whether to accept or reject the asylum
request.

The virtual Asylum Seekers represented different
ethnicities, one Middle Eastern and the other North
African, as well as two different professions, one a jour-
nalist who has been forced to leave his country because
of his political views, and the other a medical doctor,
who chose to leave his home voluntarily. For the ex-
periment, voice-overs were recorded that describe in
chronological order the events that led each to leave
their home country and apply for asylum abroad. The
narratives were built around the most common ques-
tions immigration of!cers ask refugees, such as how they
traveled to the checkpoint and what their reasons were
for leaving their home countries.

The events in both narratives were synchronized with
one another based on emotional content (e.g., saying
goodbye to family; witnessing a horrifying event dur-
ing the refugee journey) and facts (e.g., professional
position; the route of the refugee journey) of the un-
folding story. One dynamically unfolding facial behavior
was pre-recorded using iPhone’s facial motion capture
and applied to both Asylum Seekers using Unreal En-
gine. The same facial behavior was designed to be in
synchrony with both prerecorded narratives in order to
limit study variables to the two ethnicities of the Asylum
Seekers, event variations in their narratives, and the two
videos used as (negative/positive) priming conditions.

In the experimental setting, the Asylum Seekers’ dy-
namically animated face was shown on the computer
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Figure 1. The two priming videos were selected with two opposing functions in mind: (1) to elicit cognitive empathy but to direct towards rejection
decision, and (2) to elicit affective empathy and direct towards acceptance (videos with blue and red background, respectively). (Left video adapted
from “Immigration World Poverty, Immigration & Gumballs.” Presented by author/journalist Roy Beck. https://youtu.be/KCcFNL7EmwY. Right video
adapted from “Don’t feel sorry for refugees – believe in them.” TED talk presented by Luma Mu!eh. https://youtu.be/6wNif5SlN08.)

screen while his voice-over was played. After each en-
counter with the Asylum Seeker, the Experiencer freely
determined their acceptance or rejection. The decision
process of refugee status acceptance or rejection was not
based on any speci!c legal standard; instead, it relied
on the Experiencers’ personal inclination and empathy-
based decision-making abilities.

3.1 Experiment Setup

3.1.1 Experiencers. The Booth involved 13 men and 9
women who were on average 25.8 years old. The sample
group consisted of Estonian nationals who were either
students or faculty at Tallinn University. As-if-role: The
Experiencers were instructed to adopt the role of an im-
migration of!cer. Pre-experimental IRI-questionnaire:
Prior to the experiment, each participant !lled out a
questionnaire designed to measure their level for em-
pathy predisposition, using the Interpersonal Reactivity
Index (IRI) (Davis, 1980). Based on pre-experiment IRI
results, the Experiencers were divided into two groups
that were primed with either negative or positive videos
on accepting asylum seekers into a host country.

3.1.2 Two Priming Videos. The videos were selected
with two opposing functions in mind: (1) to elicit cog-

nitive empathy but to direct towards rejection decision,
and (2) to elicit affective empathy and direct towards
acceptance (see Figure 1, videos with blue and red back-
ground, respectively). In the critical video on immigra-
tion the speaker argued, using visual quanti!ables, that
help bene!ting only a few individuals does not remove
the root cause of immigration in their home country—
poverty. This priming video was always followed by the
asylum story of a medical doctor. In the other talk, the
speaker’s autobiographical message was emotionally
loaded and encouraged people to help asylum seekers
even if it meant making a difference for just one person.
This priming video was always followed by the asylum
story of a journalist (see Figure 1).

3.1.3 Experiment Protocol. Each session began with
the Experiencer watching a priming talk which expressed
one of the two views on immigration. Following the
priming talk, the Experiencer faced a virtual asylum
seeker on a computer screen while listening to their
story. After the encounter, the Experiencer (role-playing
as an immigration of!cer) was asked to either grant or
deny asylum (see Figure 2). After a short break, the Ex-
periencer viewed a different priming talk presenting an-
other point of view on immigration. Similar to the !rst
part of the experimental session, another virtual Asy-
lum Seeker with their narrative was presented and the
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Figure 2. The graph shows the timeline for the study protocol. After the IRI empathy assessment, a selection of biosensors was attached to the
Experiencer’s body. The session started with a priming video on the screen, followed by the video that depicts the Asylum Seeker’s animated face
and his narrative as a voice-over. After each session, the Experiencer was asked to decide whether to accept or reject the asylum request.

Experiencer was asked to either grant or deny asylum.
All Experiencers saw both priming videos followed
by the refugee narrative once. The ethnic CGOs were
counterbalanced, as well as which priming video was
shown !rst. Experiment duration: Each session lasted
approximately 2 hours.

3.2 Empathic Concern and Perspective
Taking

In order to simplify the experiential complexity
related to the topic, a selection of affective-cognitive
functions of the socioculturally situated human mind
were chosen as determinants of co-presence: empathy,
perspective-taking, intrinsic biases, and their context-
dependency. Prior to the experiment, each participant
!lled out a questionnaire designed to measure their level
for empathy predisposition, using the Interpersonal Re-
activity Index (IRI) (Davis, 1980). The IRI employs a
Likert scale for participants to rate questions; answers
range from “does not describe me very well” to “de-
scribes me very well.” The 28 statements in the ques-
tionnaire are associated with four different aspects of
empathy (perspective-taking, fantasy, empathic concern,
and personal distress), with each aspect being assigned
seven statements, respectively. The two categories of
interest in the Booth were empathic concern (EC) and
perspective-taking (PT). EC is viewed as emotional or
affective empathy as it “inquires about respondents’ feel-
ings of warmth, compassion, and concern for others”

(Davis, 1983, p. 113). The PT scale is meant to evaluate
respondents’ ability to “adopt the perspectives of other
people and see things from their point of view” (Davis,
1980, p. 2).

The statements that measure EC ability were as fol-
lows (Davis, 1980, p. 7):

1. I often have tender, concerned feelings for people
less fortunate than me.

2. Sometimes I don’t feel very sorry for other people
when they are having problems.

3. When I see someone being taken advantage of, I
feel kind of protective towards them.

4. Other people’s misfortunes do not usually disturb
me a great deal.

5. When I see someone being treated unfairly, I
sometimes don’t feel very much pity for them.

6. I am often quite touched by things that I see
happen.

7. I would describe myself as a pretty soft-hearted
person.

The statements that measure PT ability were as fol-
lows (Davis, 1980, 7):

1. I sometimes !nd it dif!cult to see things from the
“other guy’s” point of view.

2. I try to look at everybody’s side of a disagreement
before I make a decision.

3. I sometimes try to understand my friends bet-
ter by imagining how things look from their
perspective.
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4. If I’m sure I’m right about something, I don’t
waste much time listening to other people’s
arguments.

5. I believe that there are two sides to every ques-
tion and try to look at them both.

6. When I’m upset at someone, I usually try to “put
myself in his shoes” for a while.

7. Before criticizing somebody, I try to imagine how
I would feel if I were in their place.

4 Results and Discussion

During the Booth experiment, Experiencers’
decision-making re"ected a high degree of empathy,
with the vast majority choosing to grant asylum, regard-
less of priming video content, Asylum Seeker’s ethnic-
ity, or narrative content. Priming the Experiencer with
a negative video prior to engaging with the Other did
not reduce reported empathy with the asylum narrative.
While the Experiencers of the study had more or less
average predispositions for empathy, they voted over-
whelmingly in the positive.

The analysis of the IRI questionnaire responses
showed that the mean empathic concern (EC) and
perspective-taking (PT) scores for the sample group
were both 3.73. When comparing those scores to the
numbers generated as a result of large population studies
(O’Brien et al., 2013, as cited in Konrath, 2013; Som-
merlad et al., 2021), it is evident that participants in the
Booth experiment scored similarly, which implies that the
sample of the study was generally not more or less pre-
disposed towards empathy than what seems to be the
average. For instance, in an online survey of the gen-
eral American adult population (GSS), which involved
81,754 people, the PT mean score for the group was
3.66, while the mean EC group score was 3.77 (O’Brien
et al., 2013, as cited in Konrath, 2013). In a UK study,
which involved 30,033 participants and was meant to be
a representative study of the whole population, the mean
empathic concern score for the group was 3.86, and
perspective-taking was 3.57 (Sommerlad et al., 2021).
The only noticeable differences from earlier studies were
that the PT predisposition score for the Booth experi-

ment participants was slightly higher than participants
in the other large-scale population studies, while the EC
score was slightly lower. Interestingly, as a result of con-
!rmatory factor analysis, Wang et al. (2020) inferred
that the PT scale should be used as a standalone indica-
tor of cognitive empathy, the approach relevant for our
discussion.

In this section, we will re"ect retrospectively on enac-
tive simulation of second-order authoring of the Booth
experiment in terms of affective-cognitive and sociocul-
tural biases, be these explicit by design, intrinsic, or by
assumption. The future applications of enactive concepts
and the proposed triadic model of enactive co-presence
are further elaborated.

4.1 Second-Order Authoring of
Co-Presence

The Booth experiment was set up in order to sim-
ulate situations where the Experiencer and the asylum
seeker encounter each other and are seated face-to-face
in an immigration interview room, and where both are
present while a previously recorded narrative of the asy-
lum seeker plays. According to our assumption, the
three components determining the nature of the co-
presence were (1) the Experiencer taking the role of
immigration of!cer, (2) the arti!cial Asylum Seeker be-
ing virtually present with the Experiencer, and (3) the
refugee journey narration as the conditioning context.
The Experiencer was given the role of immigration of!-
cer responsible for making a fair decision about whether
to accept or reject the asylum claim.

Our focus in this paper has been on the second-order
simulation, that is, the designer’s means to understand
the Other by simulating the Experiencer’s affective-
cognitive responses to a CGO (in this case the immi-
gration of!cer). With the purpose of probing how
the experience of co-presence could be in"uenced, we
primed the Booth experiment by !rst exposing the Expe-
riencer to one of the two alternative videos which were
thought to have a tendency to evoke potential intrin-
sic biases, such as that the narrative was purposefully
tailored, or perhaps that the narrative would contain un-
true elements. The narratives left open the possibility for
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elicitation of racial, cultural, gender-based, or politically
oriented biases that were thought to have the capacity to
potentially in"uence the of!cer’s decision. The Experi-
encer’s eventual decision in the role of an immigration
of!cer was expected to re"ect their own accumulated
experience by means of enactive simulation, integrat-
ing different viewpoints involved in the asylum-seeking
situation, such as simulating the embodiedness and sit-
uatedness of the arti!cial Other to whom their own past
Experiences are projected.

In the Booth, the Asylum Seekers were modeled to
represent different ethnicities than the Experiencers,
who were of Caucasian ethnicity. While perceived out-
group membership has been associated in previous stud-
ies with a tendency to negatively in"uence empathic
decision-making (Saarinen et al., 2021), this was not
con!rmed by our case.

Against our hypothesis, the majority (37 out of 44)
of the Experiencers’ !nal decisions were to accept the
asylum request based on listening to the Asylum Seeker’s
prerecorded narrative while watching their animated face
on the screen, and regardless of viewing either “nega-
tive” or “positive” priming videos with narrative justi-
!cation for seeking asylum (whether seemingly “legit-
imate” or “illegitimate”). One possible reason for the
uniformity may relate to the holistic interplay between
affective and cognitive simulation processes, considering
the two as-if conditions determining the study: the Ex-
periencer was asked (1) to assume the position of an im-
migration of!cer (role-play condition), and (2) to con-
sider the CGO as representing an actual asylum seeker
(as-if-real-human condition).

One possible explanation is that awareness of these
arti!cial as-if conditions caused Experiencers to adopt a
more conscious strategy of cognitive empathy, resulting
in a higher disposition of acceptance (cognitive empa-
thy) in this study than initially expected by the designers
of the study. Cognitive empathy (or Theory of Mind–
based empathy, TOM) has been shown to be evoked or
appealed to when an Experiencer is able to encounter a
scene from a more distanced third-person stance (see
Raz & Hendler, 2014). It may thus be the case that
the experience of co-presence with a virtual Asylum
Seeker in narrative context may in some instances cre-

ate a greater tendency to evoke distancing or “defamil-
iarization” (see Timmermans & Tavory, 2012, p. 180),
and thus elicit more cognitive-based empathy. Accord-
ing to a number of neuroimaging studies, the functional
neural networks that are related to cognitive empathy,
as well as related social perception and mentalizing, may
not be as strongly activated by understanding a depicted
character’s “intentional stance” from movement as com-
pared to live-action characters (Mar et al., 2007, p. 199;
Han et al., 2005; Damiano & Dumouchel, 2018). While
these studies did not discuss TOM-based empathy in
particular, it is tempting to speculate whether this cogni-
tively motivated mode of empathy depicted by animated
characters might also mitigate more general !ndings.

Encounters with arti!cial Others might invite com-
parison to the act of mentalizing that has been described
in reading !ctional stories about others: Engaging with
narratives puts the Experiencer into a space where she
is more apt to fall naturally into the activities of “mind-
reading and character construction” (Kidd & Castano,
2013, p. 377). Were this the case, it would follow that
such encounters and contexts with such !ctional spaces
or arti!cial Others would provide affordances for in-
creasing moral understanding by eliciting an environ-
ment for perspective-taking. This would support the
conclusion that a learned conscious mentalizing form of
empathy might work to “compensate” for or neutralize
perceived differences encountered in the real world (see
Di Palma et al., 2019).

It may be that the arti!cial Other evokes distancing
of the type where the arti!ciality of the Other defa-
miliarizes the Experiencer from the concept of differ-
ence and identi!cation itself, and in this way cognitive
perspective-taking may help the Experiencer to reinter-
pret biases from a simulated third-person view. That the
virtual asylum seekers in the Booth experiment are not
perceived as actual humans, but rather as their mediated
representations, allows for co-presence to be experi-
enced as less risky “without facing the potentially threat-
ening consequences of that engagement,” as suggested
by Kidd and Castano (2013, p. 378).

It could be that the narrative told by the voice of the
virtual asylum seeker, in conjunction with the face-to-
face encounter with the virtual Other, may allow the
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Experiencer to safely step outside of the quotidian realm
of socially constructed norms wherein “experiences
may be scripted by convention and informed by stereo-
types” into a world that may provide “more "exible in-
terpretive resources to infer the feelings and thoughts
of characters” (Kidd & Castano, 2013, p. 378). Such
an encounter creates a meta space for the enacted idea
of asylum seekers in general and for enacted co-presence
with an arti!cial asylum seeker in particular, yet, with-
out having to face real decision-making or survival
consequences.

From the enactive point of view, De Jaegher and Di
Paolo (2007, p. 487) have de!ned an “autonomous sys-
tem” as a human system “composed of several processes
that actively generate and sustain an identity under pre-
carious conditions.” While virtual or arti!cial Others
would potentially tend to fall outside of the de!nition of
autonomous as they may be classi!ed as objects, rather
than living beings, it is perhaps precisely that they lack
autonomy, but still take on human traits from second-
order authorship or designership, that they trigger ques-
tioning or reevaluation of identity for their Experiencers.

4.2 Limitations of the Work

We acknowledge that the topic remains far from
exhausted. We chose to use as a case study the Booth,
an experiment that we had earlier designed for study-
ing empathy felt towards CGOs, involving computer-
generated characters standing for an Other, which in this
case represented asylum seekers in a simulated asylum
interview. Doing this, we ourselves were in the role of
the designer, that is, the second-order author with con-
trol of all of the three elements: the Experiencer whose
behavior we attempted to simulate, the arti!cial Other
whose behavior we had created, and a contextualizing
narrative that we could vary. With regard to the latter,
we had the primary hypothesis that we would be able to
in"uence the Experience and consequently the decision
of the Experiencer by varying contextually the priming
video narrative.

One limitation was that our setting was not repre-
sentative of a genuinely enactive adaptive dynamics but
a simpli!cation, where neither the narrative elements

nor the Asylum Seekers’ behaviors were adaptive to the
modi!cations in the Experiencer’s psychophysiology. A
technology-related limitation of the setting was that the
virtual Asylum Seekers’ narratives were not lip-synced,
but instead, both the Experiencer and the Asylum Seeker
were as-if co-listening to the refugee narrative, and es-
timating it from their different perspectives. An episte-
mological limitation of the work relates to the radical
simpli!cation of the asylum context, in which the asylum
seekers often do legitimately fear for their safety, which
is likely to in"uence their behavior and in"uence their
strategy in the interview.

We further acknowledge another limitation related
to the Experiencers, who were uninitiated participants
rather than professional immigration of!cers. Our par-
ticipants were university students and staff without
adequate information or education on the legal
decision-making protocols conducted in actual immi-
gration settings. Their uniform responses may be due to
true empathy without representing the immigrant of!-
cer’s behavior who struggles to judge whether the legal
criterion of “well-founded fear” is satis!ed or not. At
the same time, this selection of informants may be not
unlike jury members in trials, likewise driven by other
in"uences besides the legal.

We have addressed both legal and practical issues of
implementation of advanced machine-learning meth-
ods and adaptive virtual agents in border control pro-
cesses elsewhere (McNamara & Tikka, 2023). Before
concluding, in the next section, we address future poten-
tials of second-order authoring.

4.3 Future Potentials of Second-Order
Authoring of Enactive Narrative
Systems

In the near future, the ever-increasing compu-
tational power of data generation and management
will allow for building increasingly immersive adaptive
environments inhabited with hyperrealistic arti!cial
characters.

The triadic model of enactive co-presence has
been described as constituting reciprocal feedback
loops between the Experiencer, the Other, and their
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co-situatedness in context. Our focus has been on the
agency designing such systems, referred to as second-
order authorship. We suggest that the related function
of enactive second-order simulation is in play through-
out design processes for dynamical systems in which
narrative contexts unfold in time, and which involve hu-
manlike Others with self-determining behaviors, with
the two in co-constitutive relation to one another. The
Booth experiment exempli!ed one type of design for
studying empathy-driven enactive co-presence in nar-
rative systems. While the results were somewhat unex-
pected and inconclusive, they may nevertheless guide
the design of further experiments that aim to test some
of the hypotheses implied, in particular related to biases
and affective-cognitive (intertwined) dispositions. In
such settings, psychophysiological variables can be used
to develop a basic precursor model of empathic response
elicited in Experiencers based on the context-dependent
behaviors of a virtual Other. Once identi!ed, the neu-
ral correlates of affective and cognitive states elicited in
speci!c contexts may theoretically drive empathic elicita-
tion of experiences prompted by dynamical behaviors of
any programmable and adaptable virtual Other in similar
contexts and contribute to the toolbox of co-presence
Designers.

Psychophysiological data can be used to guide
machine-learning algorithms. For example, the system
could be designed to elicit a maximum amount of empa-
thy towards the virtual Other, and the level of empathy
detected from the Experiencer could be fed back as a
“reward” to the underlying machine learning model.
So, analogous to chess-playing arti!cial intelligence
that learns by receiving rewards for winning strategies,
the enactive AI would learn strategies to elicit different
desired states in the Experiencers’ situatedness. These
would be based on real-time analysis of emotional re-
sponses of the Experiencer, feeding this data back to
the Other, in order for the behavior of the Other to re-
trigger new responses in the Experiencer, now plausibly
generating a new contextual situation.

We consider further elaboration of our vision of en-
active narrative systems towards a direction that would
allow dynamical unfolding of co-presence between an
Experiencer and the virtual Other, in terms of mutually

determined dynamical co-constitution of shared situat-
edness. Such a system would rely on real-time reading
of the changes in the Experiencer’s psychophysiologi-
cal behavior (indicating modi!cations in the state of the
human brain-body system). Undoubtedly, a number of
ethical issues will arise with these practices. It may be
considered our contribution that we have reviewed a
number of in"uences that may be involved in the affect-
evoking systems of co-presence. As they cannot be ex-
hausted here, they deserve a broad discussion on their
own.

5 Conclusions

We have tentatively discussed what we consider
as second-order simulation of enactive co-presence
of Experiencer and the virtual Other, and in particu-
lar the role of narrative context in modulating it. Our
approach builds on the theory of enactive mind as a the-
oretical starting point of a discussion of various affective-
cognitive processes involved in designing immersive nar-
rative systems for human–machine co-presence. As a
conceptual model for the discussion, a triadic model of
enactive co-presence between (1) virtual characters and
(2) humans in particular (3) contexts was put forward.
We interpreted and operationalized the experience-
determining context as a temporally extended narra-
tive, mediated in the present case by means of encoun-
ters with virtual on-screen avatars or Others. Here, the
concept of enactive simulation, relying on accumulated
embodied and involved experience, served as a means
of understanding an Other, be it another human or an
arti!cial humanlike character. Further, the concept of
second-order simulation refers to the cognitive-affective
means of the designer of such sociotechnological sys-
tems, that is, simulating how the Experiencers simulate
the Other as the guide.

For the sake of focus, we chose to examine empathy
out of a number of other affective dispositions, such
as hate or trust. A special position was given to em-
pathy in enactive simulation, not least thanks to the
observable psychophysiological manifestations of this
affective-cognitive phenomenon, but also because
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empathy appears to function as a key requisite of being
able to simulate an Other.

Our experimental case study, the Booth, allowed us to
discuss the proposed triadic model in terms of affective-
cognitive and sociocultural system dynamics. We gener-
ally expected that the Experiencers’ empathetic response
to the CGO would be complex and manyfold, that is, in
some aspects similar to that to human Others, while in
some following other regularities instead. Partially ad-
dressing this complexity, we had the hypothesis that we
as designers would be able to manipulate the empathy
in the experience of co-presence, and guide the conse-
quent asylum judgments of the Experiencer (acting as
immigration of!cers) by priming them with different
contextual narratives. However, the results did not di-
rectly support this. The majority of Experiencers turned
out to support asylum regardless of the priming. This
might—in one way or another—be a consequence of
the complexity and multilayer nature of the empathy
evoked by CGOs in various contexts: Perhaps empathy
and more reserved attitudes can overlap? The falsi!ca-
tion of the hypotheses should simply be interpreted as a
design implication in a series of iterative trial-and-error,
as is common in the creative domain. For example, a
reference to the legal criterion of “well-foundedness of
fear” might suf!ce to turn the empathy toward a more
cognitive direction. Overall, the experiment explored
and implied aspects of the complexity and guided fur-
ther hypothesis formation.

Finally, learning from the experiment, we can envi-
sion further studies that involve human co-presence with
virtual characters in immersive contexts. We trust that
our work contributes to the understanding of immersive
narrative systems such as interactive games, interactive
media applications, interactive cinema, and interactive
VR installations with artistic purposes. The emerging
!eld will have a number of repercussions within and
upon society parallel to social robots, currently being
introduced even for various societal tasks in addition to
entertainment, art, and games. The modeling approach
accumulates knowledge about sociopsychological en-
counters that would otherwise be dif!cult to observe
systematically, or might require ethically questionable
interventions. The knowledge will contribute to the ed-

ucation of designers of such systems also by identifying
and weighting key elements of the enactive dynamics.
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