
Immersive Learning Environments for Complex Problem Solving Erlandson, B.E.

VESIC Labs: Enactive Data Exploration Center

Premise

Advanced technological tools can be used to foster community-oriented informal learning of
science concepts in a variety of interactive scenarios
involving complex systems, wicked problems, and
deceptively simple decisions.  In the process of engaging
with these immersive, data-driven technological platforms
for interactive data visualization -- and attempting to solve
these wicked problems by making increasingly complex,
well-informed decisions (or designs) -- individuals and
groups of people from the communities surrounding this
brick-and-mortar space can begin to achieve
advancements in their own knowledge, skills, and abilities
(e.g., STEM, systems thinking, systems wisdom, ecological
literacy, data analysis, etc.).  These local individuals and
groups can also connect with larger communities through
telepresence or similar networked social technologies
surrounding the experiences provided in the brick and
mortar space, using a variety of platforms in a variety of

virtual/hybrid environments.

Technology

Elumenati projector systems can be
used to provide community members
with interactive spaces for learning
within and about complex systems as
portrayed in a variety of virtual
environments (such as Google Earth,
Google Maps, Celestia, or custom 3D
spaces/simulations built with the
Unity engine).  Tools for interactive
data visualization and annotation can
be coupled with these virtual spaces
for learners to investigate complex
interactions in these systems from a
variety of perspectives across time
horizons of many lengths (based on extant and/or projected data).  As a plus, many of these
systems are designed to be relocated amongst several physical spaces (i.e., different workshops or
schools) with ease.   Based on the integral relationship that the SEHD has established with the
surrounding school systems, it goes without question that many projects pursued by the center’s
R&D team would have “turn-key” mobile solution components that specifically integrate with
formal classroom environments -- or serve as after school extensions of formal curricula.

Data visualization (and associated interaction/annotation tools) can be used as a storefront
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display (via large format LCD) to draw in potential learners from the sidewalk.  Motion sensors
(such as Kinect) could provide "through the glass" interaction capabilities for an interested
learner standing outside the physical space at any given time.  These motivated "outside" learners
could then access and download mobile applications to extend their experience beyond the initial
interactive experience (somehow synching their experience, perhaps through dynamically
generated QR codes or serial numbers).  Generating a cross-platform pervasive profile (via mobile
app or registration online or "in-house") would allow learners to create annotations (and
performance histories, etc.) with available
interactive systems and data sets.

Potential Scenarios

Several complex systems can serve as
foundations for a variety of interactive
learning scenarios based on inherent systems
interactions and their associated data (and
visualizations), such as: transportation and
mobility; watershed ecology and municipal
development; food systems and ecological
price tags; consumer products, materials
cycles, and waste; or interactive anatomy (for
multiple species) and evolutionary biology
(or personal health and nutrition).  Most of
these scenarios involve socio-ecological
systems as arenas for learning about the
various sciences underlying informed consumption.

Measurement and Assessment

There are two primary objectives for
measurement and assessment of learning across
these immersive environments: 1) cognitive
foundations of learning across platforms in these
spaces, and 2) individualized learning
experiences through longitudinal performance
tracking and formative feedback (guidance).  To
achieve these goals, these immersive experiences
will be founded upon cognitive theories of
multimedia learning (e.g., Mayer) and the
four-process architecture for assessment delivery
based on evidence-centered assessment design
(e.g., Mislevy).  Constructs associated with STEM,
understanding complex systems, systems
thinking, systems wisdom, and data analysis, etc.
will be assessed unobtrusively using a variety of
techniques that implement advanced
measurement instrumentation and
methodologies for longitudinal performance
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tracking and analysis (such as repeated-measures latent class analysis).  Also, an integral part of
any learner's experience with these complex systems and interactive data visualizations in these
immersive environments is a continuous process of self-assessment (e.g., learning analytics).

Participatory Design

A primary purpose of this community-oriented space for immersive collaborative learning is
participatory design of these immersive experiences and the supporting systems.  Members of the
community of all ages (especially multi-generational groups), genders, and cultures are
encouraged to engage with scientists, designers, developers, and educators in a highly
participatory design process that can continually improve these immersive experiences for all
stakeholders.

Research

The space will be a place for students
and faculty to conduct participatory
design, development, and cognitively
focused research on digital tools and
spaces for understanding complex
systems via enactive data
visualization (and manipulation) for
solving complex problems in the local
and global communities of Denver
and Colorado.   Generally, a
design-based approach to research
for projects housed in the space will
foster a continuous iterative
relationship between participatory
design, development,
implementation, and these various research methodologies.  Cognitive lab interview sessions
could be conducted with identified learners, and experimental (e.g., control/treatment) research
involving different types of learners could be conducted in controlled settings.  Relationships can
be established with surrounding school districts for researching the implementation of these tools
in classroom scenarios.

Many tools could be specifically developed for innovative
web-based research to generate large scale performance
tracking datasets surrounding individual and
collaborative complex problem solving with digital tools.
Findings from research studies would be published in
peer-reviewed channels and made available in
appropriately transparent forms to the involved local and
global communities.  All of these manifestations of
research would serve as hands-on training opportunities
for undergraduate and graduate students as well as
funded postdoctoral researchers.
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