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Abstract
Adaptive virtual environments are an opportunity to support
users and increase their flow, presence, immersion, and
overall experience. Possible fields of application are
adaptive individual education, gameplay adjustment,
professional work, and personalized content. But who
benefits more from this adaptivity, the users who can enjoy
a greater user experience or the companies or governments
who are completely in control of the provided content. While
the user autonomy decreases for individuals, the power of
institutions raises, and the risk exists that personal opinions
are precisely controlled. In this position paper, we will argue
that researchers should not only propose the benefits of
their work but also critically discuss what are possible
abusive use cases. Therefore, we will examine two use
cases in the fields of professional work and personalized
content and show possible abusive use.
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Introduction
Adaptivity provides an opportunity to provide individual user
experience (UX) and increase flow, presence, and
immersion. Related work has shown, that behavioral
indicators and biometric data for hand [6,9] and foot
movements [5,8], as well as gaze behavior [7,11,12], can
be used to adapt virtual environments and virtual reality
(VR) [2,4]. The use of VR head-mounted displays (HMDs)
provides the possibility to increase these effects by
encapsulating users to their own environment.

The intention behind adaptivity is that it is suitable to
increase the effectiveness of education and professional
work, the overall gameplay experience of video games, and
to introduce perfectly matching personal content like a news
feed. But the risk exists that adaptivity and all its benefits
come at the cost of losing freedom and control. Whenever a
machine makes a decision and adapts a system for us to
our possible favor, then it also withholds information or
possible solutions from us. On the positive side, this can be
beneficial as it helps us to filter a lot of unnecessary
information so that we have more time to concentrate on
important things. On the negative side, it provides the
possibility to hide information and install unnoticed
censorship. This misuse is often ignored when new
adaptive systems are developed and evaluated as
researchers are excited about what they did, but a profound
discussion in a paper should also consider negative and
possible abusive aspects.

In this position paper, we discuss two use cases and show
how good and helpful approaches can be abused. We will
consider a professional work VR application and adaptive
personalized content based on user profiles.

Discussion of Abusive User Monitoring
Problem Definition
Adaptive educational games help to provide individual
learning experiences by constantly monitoring the user [13].
This is beneficial for the learning context. Techniques were
developed to assess different capabilities of the user like
spatial abilities [10] or problem understanding [3]. Most of
these techniques have in common that they are completely
unrecognized by the user. Therefore, the risk exists that a
user is monitored and assessed without knowledge.

Adaptive Individual Work Environment
One possible example is an employee working with
computer-aided design (CAD) VR software. Similar, as
proposed by Drey et al. [4] and Bye et al. [2], this software
monitors all body movements, including hands, feet, head,
and even the gaze behavior. Furthermore, the workflow is
monitored too, and the personal capabilities were assessed
based on measurements like spatial abilities. This could
then be automatically reported to the management which
results in a possible promotion or a job downgrade. Besides
reporting to the management, the software could select the
tasks for the employee based on the assessed skills. This
could be beneficial for the company as employees always
work on tasks perfectly fitting to their skills, but it is also
problematic as they have no possibility to improve their skills
with challenging tasks. When this adaptive preselection is
done completely non-transparent, then this is a sort of
censorship.

Adaptive Personalized Content Based on User Profiles
All major IT companies like Facebook, Google, Apple, or
Microsoft create user profiles based on user activity [1].
These profiles can be enriched with data gained through
adaptive games with leisure or educational content. The
methods proposed by Drey et al. [4] and Bye et al. [2]



provide new possibilities to create a much more complex
user profile than today. They tell a lot about how users
understand and interact with their environment. This data is
used, at the moment, mostly for advertisement and content
predictions. Personally perceived interesting content is a
positive thing, but it creates on the other side an individual
bubble, which leads to a sort of automatic censorship.

The more data is collected, it gets more likely that there is
only personalized content and no "uncensored" general
one. In a dystopic future, companies and governments use
all data they are gathering from their users or citizens to
monitor and assess them. The techniques now developed
for positive adaptive environments are used then to create
censored environments. Users cannot opt-out from this and
do not know how they are monitored due to the use of
unobtrusive techniques. The public opinion is controlled as
everyone gets only censored and personally fitted
information.

The reason why no general and uncontrolled way to get
information exists anymore is that newspapers and other
independent organizations got bankrupt because users
preferred their personalized information. As censorship
increased slowly during the time, they were not aware of
how they were manipulated. This was a slow, unobtrusive,
but constant process until the power of the companies and
governments was high enough to control public opinion.

Conclusion
The described two scenarios in the fields of a professional
working environment and personalized content are clearly
dystopic worst-case scenarios. There are laws and
regulations who should protect employees and citizens from
permanent monitoring. Nevertheless, it is important that
everyone is aware of what is technically possible to control

whether laws and regulations are kept. Therefore, we argue
that researchers should consider possible abusive use
cases as well and point out this to the readers of their
papers. Whenever this is not done sufficiently by the
authors themselves, this should be done by the community
by raising concerns.

At the workshop, I would like to talk about these dystopic
scenarios and discuss who of the participants share my
concerns about adaptive virtual environments.
Furthermore, I would like to discuss possible actions to
prevent abusive use.
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