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Abstract. Increasingly realistic virtual environments incorporating virtual characters
have been used to train or assess actual behavior, such as of people at risk, and
identify reasons to remediate or intervene. Technology has improved so rapidly that
today’s capabilities to create situations to focus training and intervention outshine
past efforts. To name just a few current examples, tools like Unreal’s MetaHuman
Creator for creating characters, Midjourney for creating environments, OpenAl’s
ChatGPT for scripting, and GIFT for tutoring have enormous potential, as these tools
promise to reduce simulation costs and increase realism. This paper, in contrast,
discusses some movement in the other direction: Recent efforts suggest that
increased realism may not always have resulting cost- benefit for training and
assessment. Lessons learned and recommendations are presented to guide future
developers.
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1. Introduction

Social skills deficits show up as poor behaviors in demanding social situations. For
example, in a confrontational situation, some individuals misperceive linguistic, gestural,
and expressive cues of another person as indicating hostile intent. Misinterpretation of
cues could lead to an escalation of the situation. ‘Consequential’ conversations, as used
here, are those that involve challenging content, may lead to adverse outcomes, and
require deft social interaction skills to navigate. The partner(s)in the conversation may
be difficult to deal with, emotional or confused, or focused on an agenda. The topic of
conversation may be sensitive, charged, controversial, or zero- sum.

These situations are uncomfortably common. Military personnel returning from
stressful combat demonstrate social skills deficits in numerous ways including domestic
discord, substance use, and generalized aggression and violence [1,2]. Law enforcement
personnel who are not trained in crowd control can and do misunderstanding actions
taken by protesters and, rather than use de-escalation skills, apply unnecessary force [3,4].
Conversely, minority citizens may perceive bias from authority figures [5] even when
unintended and speak angrily and act out unsafely. More mundanely, therapy targeted
to individuals who demonstrate social skills deficits (e.g., those with some forms of
autism, or depression or other mental health concerns) is often general, given
measurement techniques [6], whereas their deficits are specific. In all of these scenarios,
training or education or treatment should instead be targeted to those behaviors that pose
greatest risk to the individual (or those around the individual) and thus greatest benefit
when addressed. Typical assessments of social skills ask individuals what they would do
in hypothetical situations, or they present non- interactive situations to gauge individuals’
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reactions, or they present questionnaires. These typical assessments are thus
descriptive—not demonstrative—in nature.

1.1. Virtual Human Applications

A different approach is to use a gaming engine and established artificial intelligence
(AD models to present situations to gauge behavior. A key affordance of game-based
technology is the capacity to provide users with an opportunity to role-play identities
inthe context of a realistic scenario [7]. The virtual environment provides opportunities
for users to participate as well as vicariously observe virtual characters in interacting
with the situation. Here, the idea is to elicit decision making and social skills, including
underlying abilities such as emotional control, information seeking, expressing
preferences, negotiation and willingness to compromise, and using non-provocative
language. The skills are assessed by simulating social encounters that may lead to
adverse consequences. In these applications, individuals’ behavior is assessed by
observing them while they interact within the simulated environment (e.g., looking at
body language, tone of voice, emotional control, and reaction time) and by looking at
what type of outcome occurs—usually a good outcome demonstrating avoidance of risky
behavior or a poorer one demonstrating risky behavior.

Software applications designed to train or assess dialog within consequential
conversations have, for many years, employed virtual characters. Virtual characters are,
paradigmatically, multimodal embodied conversational agents—responsive partners
with which a user communicates to navigate a given situation or achieve a goal. Virtual
character applications have various advantages, including their reproducibility, safety
and controllability, ease of distribution, and objectivity, and the ability to introduce
intelligent tutoring. Typically, such applications have engaged a user using realistic
virtual participants in a realistic setting. Multiple situations address a range of social
skills competencies, including poor emotion expression recognition, impulsivity,
insensitivity to penalties, hostility bias, gender stereotyping, acceptance of dating or
partner violence, and risky decision making. The virtual environments are designed to
be flexible and reusable, so that, by having runtime parameters define any givensituation,
minor visual (e.g., the characters’ appearance) or behavioral (e.g., a character acts angry
vs. confused) variation is possible, or major changes, and situations can be repurposed.

2. Rethinking Realism

Realism has increased dramatically as technology and capability have improved,
so that today’s characters can be made to be lifelike in appearance, allow for natural
language interaction, and use advanced behavior models to react or respond to user
actions appropriately to the context. Over the years this author [8-12] and many others
have used evolving tools to portray simulated situations. This author started out in the
1990s with a homegrown renderer built atop DirectX; nowadays established game
engines such as Unreal and Unity provide more than the functionality needed. IBM’s
ViaVoice was once used to capture language input augmented by custom grammar and
contexts to capture state of the dialog. Now, dialog systems for consequential
applications can take advantage of large language models. For this author, the
culmination of work was a virtual patient represented in Figure 1 developed for
pharmacy students to learn skills associated with medication therapy management [13].
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Figure 1. Virtual pétient.
2.1. Some Lower-Fidelity Examples

Unexpectedly, perhaps, then, this researcher has moved toward lower fidelity in
some recent applications. The shift has been neither total nor abrupt, but, in retrospect,
unforeseen.

One example of a less realistic consequential virtual human application 1s
represented by a primarily text-based interactive simulation to present pharmacy
preceptors with challenging non-academic situations [14]. There were several reasons
for using a web-based, low-interactive approach using Ink as an underlying dialog
control mechanism. First, the study was conducted during the Covid pandemic,
requiring virtual participation. Distribution of a game-based application might have been
difficult. Further, because of the means of engagement (virtual via Zoom), a true natural
language interaction, though possible, was infeasible, suggesting that a high- fidelity
virtual character also was not needed. Instead, as evidenced by their think-aloud,the
situations themselves engaged participants sufficiently. While specifics of the study
would be different for any other, these types of determinants may apply elsewhere.

Another example is a branching video application depicted in Figure 2 for use in
helping military personnel understand good techniques engaging foreign civilians [ 10].
Again, there were a couple of reasons for this choice of technology. First is the
availability of resources; the project was better able to support a less immersive than a
more immersive approach. Second was the capability of the technology. Military
personnel were asked not only to engage with presented characters but also to mark up
important or concerning elements of the presented scene, and the technology supported
this requirement. Note that the conversations themselves were no less consequential than
others where responsive virtual human technology was used. Instead, it was the
engagement with presented situations that supported the learning desired.

Another example (in which the author was only indirectly involved) is a graphic
novel shown in Figure 3 developed to illustrate, also for military personnel, life in a
combat zone [15]. The approach was chosen to target a younger audience and provide
realistic enough situations, “embedding the principles of combat and operational stress
control...into realistic and relatable characters, stories, and images™ [16], that would
prepare personnel for deployment. The author and colleagues have recently worked on
a similar design for a parenting application directed toward, and to appeal to, those
recovering from substance abuse.
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Figure 2. Engaging foreign civilians. Figure 3. Combat.

A final example is a virtual reality intervention that allows hospitalized adolescents
to learn and practice therapeutic skills in stressful situations [17]. At first glance an
immersive application does not appear to be low fidelity, but in fact the visuals are
necessarily limited due to resource constraints and the dialog interaction is controlled.
However, the situations themselves have been heavily tested and shown to be reflective
of real events, and adolescents demonstrate engagement within the situations despite
noting a perceived lack of realism.

2.2. Lessons Learned and Recommendations

The intentions of this paper are to challenge a presumption that high fidelity virtual
characters and environments are always the best solution for training or assessment in
consequential conversations, and to encourage further research. It is not to discourage
greater fidelity when demanded.

When is greater fidelity demanded? One example is when expressions, and in
particular changes in expression, need to be noticed, as when there are pressing issues
such as interaction or cultural nuances that need to be made explicit. Branching video
would be a possibility here [18], though video is not usually as flexible as virtual
settings that can easily support a swap of characters of variable ages, ethnicities, and
other characteristics, so that the user experiences a range of characters. Relatedly,
usage of more realistic virtual characters makes sense when the user needs to engage
meamngfully with the character as in talk therapy. Also, higher fidelity is called for
when assessing fine-grained procedures that would otherwise be logistically complex,
unsafe, unethical, unreliable, and/or costly. For instance, programs where medical
personnel need to demonstrate precisely where to apply specific instruments benefit
from realistic characters [19].

When is lesser fidelity acceptable? Virtual character realism makes less sense
when the application does not involve interactivity, such as when characters are in the
background or at least not central to the task at hand. When an application centers on
physical manipulation, including haptic feedback, then other methods such as manikins
or part-task trainers, or a hybrid approach [20], are typically more cost-effective. Further,
when users engage just as fully with less realistic characters as more realistic characters,
then the former represent a more cost-effective training or assessment.

The author’s change in approach for some—not all—applications derives from
several additional conditions: Difficulty in developing suitable models to meet user
expectations, resource and usability constraints, learner preferences, reappraisal of the
purpose of training or assessment, and affordances of underlying technology. For
instance, behavior models to drive character actions may need to be highly refined in
applications that show nuance (e.g., subtle medical symptoms) but coarser in others
where a general appearance of motion (e.g., with graphic novels) is sufficient. Similarly,
users can be pretty much assured to be engaged in applications portraying well-
designed consequentlal conversations, particularly when they relate to their lives, and
barring an egregious error.” When that engagement demands higher fidelity depends on
factors including learning objectives, costs, distribution, and additional technological
needs. Also, use of current technologies such as those mentioned above that facilitate
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the development and portrayal of realistic characters leads users to expect realistic
behaviors, akin to the uncanny valley effect [21].

This author addresses the following questions to guide development: What is the
responsibility of users, and what are their actions? Are any skills to be gained meant to
be familiarized, practiced, or mastered (the former may need lesser engagement than
the latter)? Are the skills procedural, interactive, or strategic (the latter may need
greater engagement than the former)? Is the task dangerous, complex, time-consuming,
resource-consuming, expensive, or unavailable, so that a realistic simulation promises
benefits in relation to costs? How easy or hard is it to model behaviors of entities and
objects (the harder to model, the less the fidelity is probably called for)? How visually
demanding is the task (the more demanding, the greater fidelity likely required)?

These criteria apply differently for any given application but represent principles
toconsider as the application is designed. Rapidly advancing technology is exciting and
generally worth taking advantage of. But getting users to engage is the lesser challenge;
the greater challenge is to neither under- or over-promise what they experience.
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