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Tuesday, October 25th, 2022
Clausewitz Plays a TDG Interactive Experience
Bruce I. Gudmundsson, DPhil., The Decision Game Club
Participants will take on the role of Lieutenant Carl von Clausewitz as he
attempts to solve a tactical problem posed by his mentor, Lieutenant Colonel
Gerhard von Scharnhorst. This session will be of value to people interested
in decision games as well as the relationship between such exercises and
military theory, particularly that of the maneuver warfare tradition.
CTA Institute | Light
Brian Moon, Perigean Technologies
Laura Militello, Applied Decision Science
Robert Hutton, University of West England
Gary Klein, Macrocognition
The CTA Institute is the premier source for training in Cognitive Task
Analysis – methods that describe cognitive performance in context. CTA
methods:
● inform training that accelerates expertise,
● drive the design of technologies that support work in complex
environments,
● reveal insights that shape theoretical models of decision making in the
wild.
CTAI Self Study Course offers over 12 hours of learning content. This
Interactive Experience will provide a 4-hour version of the CTAI, covering
abbreviated modules selected from the Self Study Course – see
https://cta.institute/self-study/. In addition to presented material, the IE will
include hands on practice with CTA methods.
The Dynamics of Resilient Decision Making in Organizations: A
Multi-layered Model
John Flach, Mile Two LLC
Brian Simpson, Air Force Research Laboratory
Cara Kneeland, Wright State University
The dynamics of organizational decision making are modelled as a
multi-layered, nested control system. This makes it possible to generalize
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based on known principles of control dynamics to predict the quality of
organizational performance in terms of resilience. The three layers in the
model reflect three means for coordinating action in distributed systems:
standardization, planning, and mutual adjustment (Thompson, 1967). These
layers are functionally analogous to Rasmussen’s (1986) three levels of
information processing: knowledge-based, rule-based, and skill-based. Each
layer is coupled with the other layers through both propagating constraints
and through communication links. The dynamics of this multi-layered system
will be illustrated using examples from extensive interviews and after-action
reviews from the disaster/emergency management domain.
Apartment Blaze: A Fire TDG
Phillip Jose, Retired Seattle Fire Chief
Fire department emergency responders were the subjects of the groundbreaking
study Rapid Decision Making on the Fire Ground (Klein & Calderwood, 1985).
Using a Naturalistic Decision Making approach to training in the fire service, this
presentation gives attendees an opportunity to take part in a Tactical Decision
Game (TDG) as a fire department first responder. Live the experience of a fire
department responder dispatched to a working structure fire with victims. This
experience in the domain serves as the building block for the interactive
discussion to follow. Using a low-fidelity, low-cost, easily replicable training
process, the exercise supplies a common training experience as basis for a
discussion-based approach to training firefighting decision skills, as well as
understanding how to create and lead TDG’s.
Chasing Shadows: Decision Making in Cyber Security
Ben Grindley, UK MOD’s Defence Science and Technology Laboratory
Dr. Chloë Barret-Pink, UK MOD’s Defence Science and Technology Laboratory
Cyber-crime, cyber-attack and cyber-warfare are one of the fastest growing
threats globally, with the cyber-defender at the core still required to make
high stakes decisions. This paper applies some of the key tenets of decision
making to operating in cyberspace and draws out a number of challenges
faced by cyber security professionals. It uses existing decision making
models to describe the issues faced by those trying to protect our
information, assets and national security. As other authors discuss the next
frontier of NDM is tackling ‘wicked problems’; we present a domain that
provides an opportunity to explore this. We aim to articulate a number of
areas that we believe the NDM and cyber communities can come together
to research and support individuals to overcome these challenges.
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Habits of Thought: Adaptive Critical Thinking Dispositions That Support
NDM
Pamela Ey, McColl School of Business, Queens University of Charlotte
Susan Snow, McColl School of Business, Queens University of Charlotte
Lynda Doyle, Transpower New Zealand
Gregory Berka, McColl School of Business, Queens University of Charlotte
Naturalistic Decision Making conditions compel an adaptive critical thinking
(ACT) approach for individuals to meet the challenges and opportunities in
complex real world decisions. Using an adaptive critical thinking framework,
this paper describes inductive research using a qualitative
phenomenological approach to understand ACT dispositions, in the context
of volatile, uncertain, complex, and ambiguous (VUCA) situations.
Semi-structured interviews were used, and behaviours were mapped to ACT
frameworks using inclinations (tendencies toward a specific behaviour) and
sensitivities (alertness to behaviours needed based on sensemaking). Data
coding and analysis revealed 29 behaviours with 23 related sensitivities.
Three dispositions from adaptive thinking models closely aligned as shown
in interview data mapping: (1) Dealing with assumptions and beliefs; (2)
Dealing with ignorance and knowledge, and (3) Practicing and dealing with
sensemaking. This research is a starting point for understanding,
developing, and measuring the thinking dispositions key to Naturalistic
Decision Making.
A Model of Reframing for Intelligence Analysis Teams
Jordan M. Haggit, Mile Two LLC
John M Flach, Mile Two LLC
Timothy R. Mcewen, Mile Two LLC
Katherine E. Walker, Mile Two LLC
Robert Folker, Patch Plus Consulting
Micheal W. Smith, Mile Two LLC
In many defense organizations, intelligence analysis (IA) is shifting from
individual platform-specific work to team-based problem-focused work. One of
the impacts this has on sensemaking is that analysts have to consider more
complex information and hypotheses. The Data/Frame model of Sensemaking,
plus a Signal-Detection Theory (SDT) approach to the processes of reframing
and elaboration, provides a useful characterization of sensemaking for
team-based intelligence analysis. We illustrate this through examples from
knowledge elicitation interviews with intelligence analysts.
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Beyond the Loop: Redefining Models of Human-Autonomy Interaction
Cindy Dominguez, The MITRE Corporation
Patricia L. Mcdermott, The MITRE Corporation
Paul Ward, The MITRE Corporation
Arguably, loop terminology (e.g., in-, on-, or out-of-the-loop) is the most
pervasive means of representing the role of humans working with autonomy.
Yet such representations are overly simplistic, rendering loop terminology
ineffective as design guidance. In addition, operational and engineering
communities alike refer to the loop without specifying what loop they are
talking about. Those that do offer specific loop representations lack
acknowledgement of joint cognitive work and of the adaptivity of
human-machine interaction, referring only to in- and on-the-loop or
associated synonyms like operation and supervision. Our goal is to harness
the NDM community’s expertise to move beyond loop thinking and to help
refine ideas for alternative representations, which will then be shared with a
broader audience.
What Now, Lieutenant?: A Law Enforcement Decision-Forcing Case (DFC)
Demo
Damien O’Connell, DAO Consulting LLC
Decision-forcing cases (DFCs) have been used in organizations like the US
Marine Corps, US Army, and firefighting services for years. When properly
facilitated, DFCs help develop individual and group decision-making, critical
thinking, perspective taking, and much more. DFCs also apply to law
enforcement, a field fraught with complex and wicked problems. These can range
from the individual cop navigating an ambiguous beat to communities and
countries protesting police departments over mass shootings and racism, proven
and alleged.
What Now, Lieutenant? is a law enforcement-themed DFC. Through experiential
and peer-to-peer learning, it explores themes of culture, community,
communication, religion, ethics, escalation, and the media and police. Upon
finishing the case, participants will be able to identify the core components of a
law enforcement DFC and know how to find their own ideas for law enforcement
DFCs.
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Wednesday, October 26th,
2022
Law Enforcement Critical Incident: A ShadowBox Tactical Decision
Exercise
Steve Papenfuhs, Insight Training Strategies, San Jose Police Department, Sgt.
Retired
Many states have a required training program for the FTO where they are taught
the knowledge, skills, and attitudes necessary to best develop the new trainee.
My colleagues and I provide California POST certified 40-hour courses to meet
that training need. During the course we demonstrate how the FTO can utilize
ShadowBox exercises (SBXs) designed to improve the cognitive skills of their
trainees in areas such as monitoring variables during critical events, assessment
of likely challenging circumstances, prioritization of actions, and finally dialogue
comparing the trainee’s observations and decisions against the expert trainer’s
observations, decisions, and rationales.
Utilizing Body Worn Camera (BWC) footage, I propose to conduct a ShadowBox
exercise with conference attendees. The SBX will be of a non-technical nature as
taught to FTOs, specifically designed so that any FTO can quickly create an SBX
learning activity without the need of expensive computer technology. Each
conference attendee will be provided index cards upon which they will identify
variables, decision points, and actions at various phases of a law enforcement
critical event.
A DFC-Building Workshop
Damien O’Connell, DAO Consulting LLC
Like tactical decision games and wargames, decision-forcing cases (DFCs) can
be powerful tools to develop naturalistic decision-making skills. Designing and
developing DFCs often seems like a daunting task, leaving many unsure of
where to start or how to structure the experience. This workshop walks
participants through a process of developing effective, engaging, and educational
DFCs for any field. It will give participants an opportunity to find an idea for a
DFC, develop an outline or “skeleton” of it, and then share those within groups
for feedback. By the end of the workshop, participants will be able to build DFCs,
identify the core structural elements of DFCs, and know how to avoid some
common pitfalls in DFC development.
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Reflections on Explainable Artificial Intelligence from the Perspective of
Psychological Inquiry
Robert R. Hoffman, Institute for Human and Machine Cognition
Shane T. Mueller, Michigan Technological University
William J. Clancey, Institute for Human and Machine Cognition
Gary Klein, Macrocognition LLC
Timothy Miller, University of Melbourne
This paper summarizes the insights and the challenges that have emerged in
recent research in the field of Explainable AI (XAI). This summary is organized as
a set of design principles, some of which have been instantiated in XAI research.
The principles can serve as guidance in the future, to ensure that XAI systems
are human-centered and effectively assist people in solving difficult problems
effectively and efficiently.
Supporting Work System Resilience: NASA Voice Loops System for
Real-Time Direct and Indirect Communication
Emily S. Patterson, The Ohio State University
Kelly Neville, The MITRE Corporation
Steve Dorton, The MITRE Corporation
In 1999, we described how the voice loops system at NASA Johnson Space
Shuttle Mission Control aided real-time coordination in a complex setting
with the potential of high consequences for failure. In this paper, we
re-analyse the characteristics of the voice loops system that support direct
and indirect communication to facilitate effective work system resilience. Our
re-analysis is guided by emerging theoretical advances in the Transform
with Resilience during Upgrades to Socio-Technical Systems (TRUSTS)
framework. Novel insights from this re-analysis are described and
discussed.
Helping People to Understand AI Systems: The Explanation Scorecard
Mohammadreza Jalaeiana, Macrocognition LLC
Robert Hoffman, Institute for Human and Machine Cognition
Gary Klein, Macrocognition LLC
Shane T. Mueller, Michigan Tech University
Connor Tate, Institute for Human and Machine Cognition
Trainers need to know what to train, but also how to train. This paper concerns
research on the question of how to train people to develop rich mental models of
how Artificial Intelligence Systems work. It describes an "Explanation Scorecard"
for appraising the self-explanatory support capabilities of Explainable Artificial
Intelligence (XAI) systems. The scale presents seven levels, which can be
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thought of as depth of explanation for AI systems. These levels, and the method
used to refine and validate them will be the primary focus of this study. The
Scorecard presents the levels of explanation in a form that is intended to help
trainers think about the richness and depth of the training material that focuses
on how AI systems work." The Scorecard can be used to conceptualize the
various ways in which training material supports the trainee in developing a
mental model that lets them know when to trust and rely on the AI system.
Although this scheme focuses on the understanding of complex computational
systems, it corresponds at conceptually to other taxonomies, such as Bloom's
cognitive process dimension.
Cognitive Empathy as a Means for Characterizing Human-Human and
Human-Machine Cooperative Work
Lamia Alam, Michigan Technological University, Dept. of Cognitive and Learning
Sciences
Shane T. Mueller, Michigan Technological University, Dept. of Cognitive and
Learning Sciences
Research on empathy has traditionally focused on affective aspects, but
cooperative work can also involve cognitive aspects of empathy in terms of
common ground and perspective-taking. Many of the affective empathetic
processes involve the same kinds of intuitive decision making processes invoked
in naturalistic decision making research. Furthermore, elements of cognitive
empathy are studied throughout research on cooperative teamwork, including
shared mental models, shared sensemaking, shared goals, shared plans, etc.
Thus, cognitive empathy can be considered a means for organizing a broad
range of cooperative functions that improve teamwork. In this paper, we provide
a principled taxonomy of cognitive empathy---based on general macrocognitive
planning/sensemaking/decision processes, providing illustrative examples in
human-human work from medical diagnosis and care. Finally, we discuss the
prospects of creating cognitively empathetic AI systems to create genuine
empathetic interactions.
Decision Making in Police Incident Command—Interactive Experience
Cst. Jon Odland, Calgary Police Service
Sgt. Clint Grabowski, Calgary Police Service
Police Incident Command is a complex cognitive environment involving
uncertainty, time constraints, and high stakes. The decisions made by
Incident Commanders can be the difference between a successful
resolution, or a fatal encounter. The expertise built by experienced Incident
Commanders is pivotal in ensuring a response to an incident is conducted in
an appropriate manner. Through the use of Police radio recordings from real
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incidents, participants will be exposed to how Police Incident Commanders
receive information. Participants will be walked through how these Incident
Commanders make sense of the information, recognize patterns, and
generate courses of action for responding Police Officers.
The session will also showcase how the Incident Command Unit of the
Calgary Police Service is using lessons learned from Naturalistic Decision
Making to create innovative training methods. These methods are designed
to build expertise is sensemaking by building pattern recognition in Police
officers who are being trained as Incident Commanders.
Putting the Human in Human-Machine Systems: A framework for analyzing
design tradeoffs
Laura Militello, Applied Decision Science
Katie Ernst, Applied Decision Science
Exploring tradeoffs is foundational to the successful design and development of
complex human-machine systems. Early trades analysis can be used to explore
the design space, leverage the strengths of the human and machine, as well as
avoid unintended negative consequences (Murphy & Shields, 2012; Feigh &
Pritchett, 2014). The engineering community often conducts trades analysis
focusing on machine capabilities, largely neglecting the human component. We
contend that even in the early conceptual design phases, trades analysis should
focus on the joint human-machine capability.
This interactive experience will apply a tradespace framework developed from a
naturalistic decision-making perspective (Sushereba et al., 2019), taking into
account the anticipated impact of different human-machine system configurations
on human performance, team coordination, cognitive support, and organizational
constraints, in addition to more traditional dimensions such as cost and
technology capabilities. First, participants will learn about the Joint
Human-Machine Tradespace Framework, one of several methods from the
Integrated Cognitive Analyses for Human Machine Teaming (Militello et al.,
2019). This framework is based on an extensive literature review (Militello et al.,
2019) and includes eight dimensions for evaluating candidate configurations (see
figure 1). Each dimension includes a series of questions designed to help the
decision-maker articulate the relative strengths and weaknesses of the
configurations. Originally designed to support evaluation of crewing
configurations, the framework has been adapted and extended for use in
evaluating human-machine interfaces and integration matters (Roth et al., 2021).
Using the tradespace framework, participants will engage in a small group
interactive exercise, where they will evaluate several competing crewing
configurations for a notional helicopter design. Participants will receive a mission
briefing and consider how the configurations might function in the mission (see
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figure 2). After the exercise, participants will engage in a guided discussion about
the configurations, identifying areas of strength and weakness. The session will
conclude with a discussion about the tradespace framework and opportunities to
use the framework in one’s own work setting.
Accelerating expertise: A safety example
Luke Groom, Lewis Tree Service
Jake Rehlander, Lewis Tree Service
This interactive experience seeks to showcase the observation that people
create safety and solutions outside of what they are trained to do in normal
conditions. People can figure out how to accomplish tasks even in novel
situations. It will demonstrate the presence of a higher level of motivation and
retention of a new skill by participants using their ability to deal with novel
situations through experimentation followed by expert feedback. This would be
accomplished by combining their own knowledge and recognition of similar
situations they have delt with in the past with the use of a limited toolset. The
intention is to show that, by creating the boundaries in which the participants
operate in, specific tools to address the novel situations, they can passably
mitigate a hazard or accomplish a task. After the task is performed, they would
then receive coaching on what completing the task could look like from an expert
perspective.
9 Months of Tactical Decision Games Panel Discussion
Damien O’Connell, DAO Consulting LLC
John Schmitt, ShadowBox LLC
Col C.J. Douglas, USMCR
LtCol Brendan McBreen, USMC (Retired)
2LT Brit Douglas, USA
2ndLt Andrew Comstock, USMC
Phillip Jose, Retired Fire Chief, Seattle Fire Department
During the COVID-19 pandemic, a group of retired and reservist US Marine
Corps officers and ROTC and NROTC students started a regular virtual tactical
decision game (TDG) practice. TDGs can be highly effective tools to develop
naturalistic decision-making skills. Across dozens of sessions, the students
fought a wide range of highly complex scenarios and were forced to develop
solutions, present them, and defend them. Under intense time pressure, they
practiced issuing real-world type orders using correct military terminology. Over
time, the students became faster at issuing orders and offered richer, more
nuanced analysis, synthesis, and questions. A key to the students’ success was
the involvement of expert mentors, a group of field-grade Marine officers and
emergency service personnel who offered thoughtful commentary, contrary
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perspectives, and examples from actual high-stakes situations. This panel
presents the observations, insights, and experiences of several members of the
virtual TDG group including the group’s founder and primary facilitator, two
student participants, and three mentors.
Master Class on Conducting Pre-mortem Sessions
Gary Klein, ShadowBox LLC
This interactive workshop is designed to explain and demonstrate the
Pre-mortem method for risk analysis. The Pre-mortem method will be
described, its origins explained, common mistakes will be discussed, and
the participants will have the opportunity to practice doing Pre-mortems and
facilitating these sessions. The Pre-mortem method is relevant to the field of
NDM because it is not an artificial exercise; instead, it conforms to
assessment practices that people would ordinarily engage in. It relies on
Prospective Hindsight (Mitchell et al., 1989). The Pre-mortem serves several
different purposes. It helps the participants identify trouble spots in a plan. It
serves to reduce overconfidence in the plan. It allows the project team to
make discoveries. And it helps to create a culture of candor — a culture of
trust that allows the team members to voice their concerns with a planned
project.
Raising the Artificial Intelligence Quotient: Building a Cognitive Tutorial
Joseph Borders, ShawdowBox LLC
Decision support systems are difficult to understand, especially those
incorporating machine learning (ML) and artificial intelligence (AI). The Artificial
Intelligence Quotient (AIQ) is a suite of theory-driven tools designed to 1) support
developers in promoting meaning, comprehension, and context into AI/ML
technologies (i.e., smart systems), and 2) support users in their sensemaking
activity, in which they try to understand and use the technology (Mueller et al.,
2021).
In this Interactive Experience, we will focus on one tool in the AIQ suite, the
experiential user guide (EUG; Mueller & Klein, 2011). The EUG is a cognitive
tutorial to enable users to explore how a smart system works, including its
strengths and limitations (i.e., boundary conditions). First, we will discuss the
primary aspects of AI systems that pose cognitive challenges to users
(representation and modeling, data handling and generalization, understanding
computation and algorithms, output, display, visualizations). Next, we will
introduce considerations for system developers and designers, such as learning
objectives and other module types (e.g., rule training, counterfactuals) that can
enrich a user’s mental model and facilitate the development of proficiency. The
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remainder of the session will involve the attendees building an abbreviated
cognitive tutorial for a smart system. This will consist of the following:
● An overview of a smart system/technology that attendees can view/access
(potentially using their own computers/phones)
● Attendees will identify the cognitive challenges that the system presents to
users interacting with the system
● Attendees will propose methods for addressing these challenges using the
cognitive tutorial framework that will be provided
● A discussion of how the EUG can be implemented and introduced to users,
along with its implications for other technologies
Matrix Games as a Naturalistic Tool for Crowdsourcing Resolutions for
Wicked Problems
John F. Schmitt, ShadowBox LLC
Gary Klein, ShadowBox LLC
Sean Murphy, BDO
Invented in 1989 as an outgrowth of recreational wargaming, Matrix Games over
time have become a serious tool for exploring solutions to complex operational
situations. While they have been used most often in the military domain, they
can be an innovative naturalistic tool for exploring any wicked problem, especially
those with highly complex dynamics and multiple stakeholders with a
combination of partially competing and overlapping interests.
Gaining Footholds in NDM for Yourself and Your Organization
Brian Moon, Perigean Technologies
Kristine Hadeed, Perigean Technologies
Other Guests
Being an NDM practitioner requires skills beyond methods and knowing
models. Successful NDM practitioners develop effective proposals, grow
their brand, and ensure that their unique perspective and findings affect
change. This Interactive Experience will offer guidance for developing NDM
practitioner skills, aimed at emerging NDM practitioners and those looking to
establish an NDM perspective in their organization. The format will be a set
of four sections comprising a series of short (10-minute) presentations,
followed by activities (20-minutes) including artefact reviews, technology
demonstrations, and facilitated discussions. Each section will be led by one
of the lead facilitators, but also feature others for parts of the presentation
and/or activities.
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Mindfulness Task Analysis: A Model Assessment Tool for
Mindfulness-Based Interventions
Michael Coplen, True Safety Evaluation
Mindfulness task analysis (MTA) is a nuanced modification to traditional cognitive
task analysis (CTA) methodology to better understand the emotional factors that
often drive cognitive performance, judgment, and decision-making within
organizational contexts. One of the main purposes of the MTA is to capture and
categorize individuals’ emotional reactivity, both positive and negative, to
workplace demands that may be typical in that organizational context and a
strong influence on critical decision making. Capturing the
organization’s emotional culture can reveal numerous opportunities for
contextualizing and customizing the design of mindfulness-based interventions
(MTI) and practices in the workplace. Using conference participants as volunteer
interviewees, this 2-hour workshop will demonstrate the MTA interview technique
as a modification to the Critical Decision Method (CDM) of interview structure
and probing questions as a means of purposefully eliciting one’s emotional
experiences in critical decision-making tasks. Two to three short interviews will
be conducted, each followed by a discussion period with opportunities for
feedback to improve the MTA tool.
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Posters
Twelve Ways to Improve the Procurement of AI Systems
Robert R. Hoffman, Institute for Human and Machine Cognition
Gary Klein, Macrocognition LLC
Shane Mueller, Michigan Technological University
William J. Clancey, Institute for Human and Machine Cognition
Florian Jentsch, University of Central Florida
Mohammad Jalaeian, Macrocognition LLC
Artificial Intelligence (AI) systems bring with them new and unique
challenges. How can a user trust a "black box"? How can a user rely upon
it with confidence? The evaluation of AI systems has to be an unbiased
examination of the technology, and a demonstration of the value that the
technology adds to performance in the actual work context. Trillions of
dollars have been wasted in failed procurements because of shortfalls in
the usability and usefulness. of computational technologies. The shortfalls
might be remedied by changes in policy, and that is the focus of this poster.
The recommendations presented here should be applicable to all research
intended to evaluate the effectiveness of AI systems.
Flexecution: A Model for Shifting Perspectives on Planning in Software
Development Teams
Layla Akilan, Mile Two LLC
Marisa Bigelow, Mile Two LLC
Michael Smith, Mile Two LLC
Software development projects, particularly in research and development
based in real world operations, are the types of problems that we would
consider messy and ill-defined. These problems are often characterized by
shifting circumstances and emergent goals. Anecdotal examples
demonstrate the kinds of challenges and frustrations project teams face
when (re)planning efforts are required and how it affects the artifacts we use
to maintain a shared understanding of the work. We have introduced the
Flexecution model as an effective framework for software teams to use to
shift their perspectives from rigid planning activities, artifacts, and ways of
thinking to an iterative flexible framework that is better suited for helping us
adapt to surprise. The Flexecution model and the Mile Two Design Wheel
have shaped our development and design processes to better learn, iterate,
and adapt to changing demands than traditional methods in our industry.
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Group Based DM to reduce undesirable software in Software Development
Process
Pradeep Kumar
Open-source software is being increasingly targeted by threat actors. Software
supply chain attacks have risen by 650% within the past year. To reduce the
threat surface, organizations are resorting to automated decision making in their
software development life cycle to detect, prevent and remove vulnerable
software packages from their software development process. However,
upgrading, removing and replacing software dependencies comes with
unintended consequences and it can adversely impact the software features and
functionality - hence the need for an informed decision on which of the
automated options are best suited for a given organization based on their tools,
people and culture. In an organizational scenario, the organization has a goal to
minimize vulnerable software in their software supply chain by instituting various
actions. Since there are 100+ developers, we developed a practical and simple
approach to make a group decision.
Integrating Machine Learning Models into Clinical Workflows Through
Participatory Design
Dominic J. Dicostanzo, School of Health and Rehabilitation Sciences, The Ohio
State University
Ahmet S. Ayan, School of Health and Rehabilitation Sciences, The Ohio State
University
Theodore T. Allen, Integrated Systems Engineering, The Ohio State University
Kevin D. Evans, School of Health and Rehabilitation Sciences, The Ohio State
University
Emily S. Patterson, School of Health and Rehabilitation Sciences, The Ohio
State University
Artificial intelligence (AI) literature continues to grow, however, much of the focus
is solely on technical solutions. The integration of machine learning (ML) into
clinical settings faces many challenges, including the lack of model explainability
and transparency. Through application of the Systems Engineering Initiative for
Patient Safety (SEIPS) theoretical framework by viewing the brachytherapy
treatment planning as a macrocognitive process, we propose to integrate ML
through participatory design. Participatory design methods have been applied to
a diverse array of fields including healthcare but have yet to be applied in
radiation oncology during development of ML applications intended for clinical
use. Creating technologies using participatory design, where the clinician is a
partner in the development of a solution, is crucial to broader implementation.
Engaging with clinicians, who are the end-users of the technology, to be part of
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its development will increase motivation to use it and improve integration
ultimately benefiting patients.
Patient and Caregiver Decision Making in Recovering from Surgery: Based
on a Lived Experience
Elizabeth Lerner Papautsky, University of Illinois Chicago
Patients and caregivers make numerous decisions across the continuum of
care. These decisions are not limited to clinical settings, but also occur in
the home and other contexts of daily living. Using examples from a lived
experience of recovering from surgery, I illustrate that the burden of
judgement and decision making based on complex cognitive and perceptual
cues falls on the patient/caregiver. Moreover, the work of the
patients/caregiver is far deeper than carrying out series of tasks and
includes the management, identification, and mitigation of risk. Thus, the
Naturalistic Decision Making (NDM) theoretical lens and the associated
methods is appropriate to study patient/caregiver decision making.
Exploring Relationships between Contexts & Content of Knowledge
Transfer during Handoffs
Brian Moon, Perigean Technologies
Elizabeth Brooks Hayden, Perigean Technologies
Successful handoffs are crucial to ensuring continuing productivity and reducing
risk, especially safety. Much of the NDM-inspired work in researching handoffs
has, rightly, focused on the handoff interaction between the two key parties: the
incumbent and the replacement. And while early NDM work sought to discover
regularities across domains, more recent work has focused deeply in the domain
of healthcare. This poster returns to a cross-domain approach to offer an initial
model toward understanding the general nature of handoffs from an NDM
perspective. The model is an attempt to organize and integrate the contextual
elements inherent in handoff situations, aspects of the parties involved, and a
typology of knowledge types that may be transferred. The poster also offers
hypotheses entailed from the model about the types of knowledge that could be
the focus of handoff events, and the types of interventions that might be most
useful in achieving the goals of efficiency and effectiveness of the handoff event
and subsequent performances.
‘Getting the right people in the right place’: Mapping the Recruiting Process
of NCAA Division I Field Hockey Coaches
Mark Egner, University of Stirling
Cara Menges, Perigean Technologies
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Each academic year offers an opportunity for NCAA Field Hockey programs
to recruit and develop another class of student-athletes. Predicting the
potential for success of the athletes they are recruiting falls on the coaching
staff. This is an area which has received little attention within the NCAA
Field Hockey context. This article investigates existing literature on talent
identification, the approaches taken by coaches on the ground and suggests
a model of talent identification which could be utilized in this context. We
provide a clear roadmap of the processes utilized by college coaches in
their selection of potential future athletes. Next, we acknowledge the role of
influential others on the decision-making process of NCAA coaches. Finally,
implications for talent identification and coach education are suggested.
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Thursday, October 27th, 2022
Mrs. Urban Goes for a Check-Up: A ShadowBox Cue-Detect Exercise
Joseph Borders, ShadowBox LLC
Regina Urban, University of Texas at Arlington
Yan Xiao, University of Texas at Arlington
John F. Schmitt, ShadowBox LLC
ShadowBox exercises (SBXs) are experiential training exercises designed to
improve cognitive skills by putting trainees through challenging decision
scenarios and then exposing the trainees to how a group of experts handled the
same scenarios. Cue-detect SBXs are a type of SBX that focuses on training
recognition of critical visual, audio or other clues. ShadowBox, LLC, conducted
an experiment with the University of Texas at Arlington’s College of Nursing and
Health Innovation involving 190 fourth-year nursing students who were put
through a video cue-detect SBX that was specially created to coincide with the
cardiac training unit. We propose to conduct that exercise with conference
attendees. Each attendee will be given his or her own login credentials for
accessing the online exercise. The session will consist of:
● Attendees conducting the cue-detect SBX individually.
● A presentation of the results of the UTA study experiment.
● A discussion of the cue-detect methodology.
Bridging the Gap between Analysis, Design and Evaluation Using
Decision-Centered Design
Julie Diiulio, Applied Decision Science
Katie Ernst, Applied Decision Science
Across domains, research-to-design frameworks include similar steps: research,
analyze, design, and evaluate. Based on concepts posited by the
Recognition-Primed Decision model, Decision-Centered Design (DCD; Militello et
al., 2009) focuses on designing to support decision making during challenging
situations and includes five stages (see Figure 1). Our experience applying this
framework across domains revealed gaps in understanding how to transition
between analysis, design, and evaluation. One key is to use the intent of the
framework to guide each phase. In the analysis phase, ask “what decisions need
to be supported?” to identify the key decisions needing support. In the design
phase, ask “how should those decisions be supported?” to identify the design
features and strategies needed to support the key decisions. In the evaluation
phase, ask “did the design support those decisions?” to evaluate the ability of
those features to support the key decisions. Roth et al. (2021) stresses the
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importance of evaluating cognitive support measures in addition to more
commonly used performance and usability measures.
This interactive experience will give participants the opportunity to practice using
cognitive requirements to generate design concepts and articulate evaluation
measures. First participants will learn about the DCD process and its five stages.
Participants will also learn about common challenges applying DCD and
strategies to address those challenges. Next, participants will get hands on
experience applying DCD. Activities will include (1) reviewing cognitive
requirements from a sample health care project, (2) simulating developing design
concepts, (3) articulating prototype content needed for evaluation, and (4)
articulating evaluation methods and measure. After the exercise, participants will
engage in guided discussion about the process and how to apply it in their own
projects.
Extending Cognition and Accelerating the Development of Expertise using
The FutureViewTM 3D Platform: An Example
Lia A. DiBello Ph.D, Applied Cognitive Sciences Labs Inc. (ACSILabs)
Mike Wright, Applied Cognitive Sciences Labs Inc.
David Tait M.S., Applied Cognitive Sciences Labs Inc.
David Lehmann, P.E. Ph.D., Applied Cognitive Sciences Labs Inc.
For decades, our team has explored accelerating expertise through a specific
kind of “gamification”, which emphasizes unstructured tasks with high stakes
“non-negotiable” goals and opportunities for rapid trial and error iteration. This
approach – although new – has deep roots in long standing research on
expertise and the cognitive mechanisms involved, which we have discussed in
other work. Over time, we developed a platform automating our approach
–FutureViewTM. Two uses have emerged:
1. Solving problems in corporations which are very complex, and which are
solved more efficiently by exploring options in 3D, through iterative trial and
error, usually as a collaborative team.
2. Developing expertise more rapidly in what would be considered relatively
“bounded” domains, where the hallmarks of expertise are well known.
In this paper, we discuss one of these uses and explore ways that such
technologies have even more potential to extend cognition in various ways as
these platforms evolve.
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Expert Surgeons Immediate Assessment of Surgical Fitness, Comparisons
between formal Frailty Assessment and Surgeon’s “Foot of the Bed” or
“Eyeball test”
Lygia Stewart, MD*
Elizabeth De La Rosa MD*
Emanuel Jaramillo MD*
*Department of Surgery, University of California, San Francisco & Department of
Surgery, San Francisco VA Medical Center
Frailty, a state of decreased physiologic reserve, associated with increased
vulnerability to physiologic tress (like surgery), is important in surgical outcomes.
We developed a formal frailty assessment tool. During the Frailty process
improvement, we studied expert Surgeon’s Immediate Assessment (SIA) of
patient’s fitness for surgery. Surgeons reported whether a patient was fit for
surgery (Yes, No, or concerns that needed additional evaluation). This simple
screen was compared the Frailty score. Surgeon’s Immediate Assessment
significantly correlated with Frailty score, and correlations persisted when
examined with age and operative case complexity. Also, both Frailty score and
SIA significantly correlated with serum albumin (a marker of nutritional reserve).
This study demonstrated the validity of expert surgeon’s immediate assessment
of patient surgical fitness.
Design Principles for Recognition Skills Training Using Augmented Reality
Christen Sushereba, Unveil, LLC
Laura Militello, Unveil, LLC
As a training technology, augmented reality is not currently reaching its full
potential. The ability to create portable training that can incorporate realistic cues
in context is a key advantage of augmented reality, especially in developing
recognition skills required for expert performance in complex, dynamic domains.
There is a clear need for guidelines to create augmented reality-based
recognition skills training. To address this need, we consulted existing guidelines
in education and training literatures. We then used two descriptive NDM models
to articulate a set of 11 design principles for creating recognition skills training
using augmented reality. The Recognition Primed Decision model and the Data
Frame model of sensemaking describe how experts interpret situations and
make decisions in complex environments. The principles articulated here are
designed to create training that uses augmented reality to support the
development of the recognition skills required for recognition primed decision
making and effective sensemaking.
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Mindfulness Exercises: A Technique for Focussing Attention at the
Worksite?
Christiane Spitzmueller, Department of Psychology, University of Houston, USA
Rhona Flin, Aberdeen Business School, Robert Gordon University, Scotland
Peggy Lindner, Department of Information Technology, University of Houston,
USA
Industrial safety is reliant on the ability of workers to maintain an optimal
level of situation awareness throughout their shift. A recent research study,
funded by the NASEM Gulf Research Program, examined the possible
relationship between mindfulness exercises, attention, wellbeing and
offshore safety. Short mindfulness exercises were developed by
psychologists in conjunction with two industrial partners from the offshore oil
and gas industry (a drilling company and a service company operating in the
Gulf of Mexico). The initial evaluation of this intervention, conducted during
the pandemic, indicated that the mindfulness exercises could have some
benefits for worker wellbeing. This paper draws on the study method to
consider whether this type of technique to enhance mindfulness can be
adapted for use at the worksite in order to help workers refocus their
attention and enhance situation awareness.
Demonstrating the Training Potential of Small Group Discussions
Jan Flory, ShadowBox LLC
Emily Newsome, ShadowBox LLC
Participants in this interactive workshop will experience a new web-based
tool for facilitating interactive scenarios in small groups. Workshop leaders
will demonstrate and discuss effective small-group facilitation techniques by
facilitating a sample ShadowBox scenario (Klein & Borders, 2016) originally
developed for a child welfare audience. The scenario will include
challenging and provocative discussion points, which will demonstrate how
the ShadowBox exercise can be used to surface thematic learning points
(such as critical thinking) along with domain expertise. Participants will
individually log in to the web-based ShadowBox tool, which allows
facilitators and participants to get real-time feedback about different
perspectives within the group before comparing how decision making
aligned with experts. Workshop participants will engage in peer-to-peer
discussion centered around challenging decisions in the context of an
investigation of child abuse and neglect. Experience and familiarity with the
child welfare domain is not required to participate in this workshop.
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Decision-making in Humanitarian Dilemmas
Thomas Lahnthaler, Author of Navigating Beyond Crisis, Co-Founder & CEO The
Crisis Compass
Humanitarian Disasters and Crises are characterized by numerous dilemmas
that require rapid decision-making. The overwhelming and fast-changing context
does not offer much information and guidance on how to deal with these
situations. Often, crisis managers are faced with decisions that only have
unfavorable choices.
In this interactive learning session takes you to the heart of humanitarian crisis
management. Thomas Lahnthaler will share examples of dilemma decisions from
his experience of working over 15 years in some of the most complex conflict and
crisis contexts globally. You will get to decide and discuss these situations and
the challenges around dilemma decisions. This session will introduce you to
practical insights and skills for dealing with dilemma decisions across sectors.
Selected Topics and skills that are covered in this session:
1. Reframing/Communication Psychology
2. Dilemma wheel
3. Expanding your choices
Enemy in the Assembly Area: An Online TDG
John Schmitt
Col. C.J. Douglas, USMC (Retired)
The Marine Corps has used tactical decision games (TDGs) for over 30 years to
train decision-making skills, tactical concepts, weapons capabilities, and orders
issuing. Usually, TDGs were conducted in small groups gathered around a
projected map, paper map, or sand table. In recent years, remote meeting
technologies such as Zoom have facilitated distributed learning. We propose to
conduct a facilitated online TDG session for conference attendees. Using their
own laptop computers, participants will log in to a scheduled Zoom meeting, at
which they will be presented with a tactical scenario requiring a decision in the
form of a verbal order.
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