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Selected Research Experience
Virtual Human Technology

Investigated use of EMBODIED CONVERSATIONAL AGENTS for interaction training and
assessment. Applications developed or in progress include assessing medical practitioners
in history taking for both asthmatic and pediatric patients, training civilian police officers
in how to handle mentally disturbed individuals, and training telephone and field interview
staff in obtaining respondent participation.

Contributed to INTERACTIVE MODELS OF EMOTION, PHYSIOLOGY, AND SOCIAL COGNITION.
Applications developed or in progress include embodied conversational agent patients
potentially exposed to bioterrorist attacks, a multimodal stressor environment used for
stress control, a security setting for vigilance studies, and a telemedicine initiative to study
best approaches to establish human-agent rapport.

Developed VIRTUAL VIGNETTES FOR a project designed to identify the underlying
neurocognitive and emotional regulatory mechanisms in BEHAVIORAL DISORDERS that at-
risk youth and prison inmates often present and to understand how these mechanisms
influence treatment outcomes.

As part of a set of studies to assess social functioning deficits in childhood cancer survivors
as compared to healthy children, developed a STANDARDIZED INSTRUMENT FOR FACIAL
EXPRESSION RECOGNITION employing Facial Action Coding System action units to
systematically manipulate facial expressions, and an easy-to-use interface for the target
pediatric population.

Investigated models of CULTURAL daily activities and PATTERNS OF LIFE integrated into
simulations of synthetic characters inhabiting an wurban environment, addressing
background at scale, variation, and anomaly and normalcy. Interleaved representation of
two classes of agent patterns that act in concert to present a cohesive scenario: fuzzy state
machines for low level ‘clutter’ presentation of many individuals, and sophisticated
cognitive agents for emulating high-value individuals.

Focused on developing an AUTOMATED LANGUAGE-BASED ASSESSMENT system using avatar-
based verbal instructions. Demonstrated the implementation of speech recognition using a
virtual neuropsychologist that is sufficiently accurate to permit computer administration of
verbally-based neuropsychological tasks including word-list learning, confrontation naming,
and aural comprehension.



Selected Research Experience, cont’d.
Vigilance & Resilience

Investigated INDIVIDUAL DIFFERENCES IN THE INHERENT ABILITY TO SUSTAIN VIGILANCE,
and most effective approaches for training and improving sustained vigilance for rare items
or events. Addressed these questions in two research tasks, corresponding to two specific
hypotheses: (1) Tailored training using a simulated environment can be used to improve
sustained vigilance, as evidenced by performance on a target detection task; (2) Neural
stimulation can be used to improve sustained vigilance, also as evidenced by performance
on a target detection task. Used tasks and dependent measures used in prior studies,
manipulating background to include a simulation for training. Introduced various forms of
stress on participants, and considered issues of anticipation, interruption, and resumption
of job duties.

In a study comparing (i) PRE-DEPLOYMENT STRESS INOCULATION TRAINING (PreSIT)
involving coping skills training comprised of attentional retraining and focused breathing
with biofeedback against (i1) the current best practice of providing educational materials on
combat and operational stress control, developed a MULTIMEDIA STRESSOR ENVIRONMENT
for simulating stress exposure for participants to practice learned coping skills.

Developed a COGNITIVE FLEXIBILITY AND RESILIENCE TRAINING CURRICULUM to address
Marine resilience training and assessment. Using past curriculum development experience,
direct experience training and assessing Marines in resilience techniques, cost-effective
designs of a mix of learning and assessment technologies, and adaptive simulation training,
developed a curriculum to support Marine resilience training that is scientifically validated,
intuitive for all instructors—novice to expert—to implement, Marine friendly, supportive of
Marines both inside and outside the classroom, and in line with Navy goals for training
modernization.

Technology Assisted Learning

Evaluated the COST-EFFECTIVENESS OF A VIRTUAL REALITY MAINTENANCE TRAINING
PROGRAM. Considered cognitive knowledge gain, affect towards learning environment,
group dynamics, and effect of training in this virtual environment on testing using live and
constructive environments. Included in design of experiment investigation into the role of
experience and effects on optimal training environment.

Contributed to EVALUATION OF A SIMULATION TO TRAIN ‘SCIENCE’ AND ‘ART’ FOR BATTALION
AND BRIGADE SIGNAL OFFICERS. Science training focuses on the installation, operation, and
maintenance of Army and Joint battlefield operating systems, while art training focuses on
planning, management, security, information assurance and dissemination, and systems
administration for these digital networks.

Working with UNC research staff, managed project to provide MULTIMEDIA ON THE EFFECT
OF BLOOD ALCOHOL LEVEL ON DRIVING AND NEUROBIOLOGY in support of a middle-school
program focused on the brain. The application allows students to see how increased blood
alcohol levels affect the body, cellular functions, and reaction time.



Selected Research Experience, cont’d.

Worked on a project involving methods for DETERMINING STUDENT PATTERNS AND BUILDING
PERFORMANCE PROFILES FROM STANDARDIZED TESTING DATA. Purpose of the study was to
provide more useful data to inform instruction and remediation. Sought to detect and
describe general patterns in student performance for different groups of students, so that
instructionally relevant performance profiles can be constructed. Approach involved
algorithmic, statistical, and network analyses.

Studied the environment in which EXPERT SECURITY ANALYSTS work, to assist in developing
an INFORMATION-PROCESSING model of the knowledge and skill that expert intelligence
analysts use to produce the highest quality intelligence.

Worked on an INTELLIGENT TUTORING technical base by closing the feedback loop between
student results and suggested remediation. A remediation algorithm accepts students’
after-action review results, course performance measures, and student results and makes
recommendations on what lessons or lesson ‘chunks’ students should run to correct
deficiencies in their performance.

Member of a team responsible for organizing, convening, documenting, and summarizing
two MILITARY SYMPOSIA ON LEARNING AND TRAINING EFFECTIVENESS, the first on individual
training, the second on collective training.

Identified and developed training for the interaction skills WARFIGHTERS need to effect
successful outcomes in SOCIAL ENCOUNTERS WITH STRANGERS in unfamiliar or hostile
environments, for U.S. forces involved in operations that result in interaction with local
civilians. Training centered on warfighters’ approach and engagement with strangers,
orientation to unfamiliar patterns of behavior, recovery from social errors, conflict de-
escalation, transition in and out of force situations, and discovering and adapting to the
unexpected.

Visual Analytics & Representation

Investigated VISUAL ANALYTICS, which allow for looking at data prospectively and visually.
As part of this effort, studied the tools, techniques, and data organization needed to perform
visual analytics. Looked into applying to computational toxicology program in attempt to
understanding the complex relationships between environmental exposures and health
outcomes.

Studied approaches to deriving MENTAL MODELS to ultimately develop training to encourage
adaptive thinking about test, measurement, and diagnostic equipment. The intent was to
develop an approach to modeling the structure and process of knowledge and skills
exhibited by ordnance electronics maintenance personnel and to determine an approach to
identifying differences between experts’ models and novices’ models. Investigated online
sorting/categorization as the primary approach.



Selected Research Experience, cont’d.

Developed a PROCESS MODEL FOR alternative representations and investigated the
interaction between EXPERTISE AND REPRESENTATION. Extended previous results to
determine (i) what is the cognitive processing that leads to alternative representation
performance differences, and (i1) how alternative representations affect experts versus
novices. Also studied the interaction between alternative representations and types of
tasks.

Linguistics & Codability

Investigated LINGUISTIC CODABILITY and its effects on perception and memory. Gathered,
measured, and codified verbal descriptions of taste, then conducted a recognition memory
task to find effect of codability. Compared results with codability ratings for odor.

Conducted LINGUISTIC ANALYSES OF SIDE EFFECTS TERMINOLOGY. Experiments, including
those with UNC Pharmacy students, revealed dramatic overestimation by participants of
adverse drug reaction frequency terms and misconceptions of severity terms. Analyzed
inconsistencies in the terms used in professional medical information materials to denote
frequency and severity information.

Devised dynamic EXPLANATION SYSTEMS for predictive analytics and advisory systems. The
analytic tool is intended to help Intelligence analysts generate alternative hypotheses about
a group’s likely violent intentions and evaluate these hypotheses using quantitative models,
backed by historical evidence from publicly available data. The advisory systems are
intended for pediatric clinicians to offer appropriate health behavior guidelines and for
military personnel to monitor their behaviors and engage with self-help interventions.



Selected Software Development Experience

Co-designed a personal health intervention tool to help build resilience in healthy troops
and support prevention in high-risk military personnel with subclinical psychological
symptoms.

Co-designed and developed an environment for teaching and assessing social skills in
dynamic social and tactical scenarios.

Co-developed a multimedia stressor environment for use in training of coping skills for
individuals being deployed and expected to experience stressful situations.

Co-developed a trademarked advanced technology application toolkit, using responsive
virtual human software and a natural language interface, for teaching client interaction
and soft skills and for marketing purposes.

Co-developed an explanation system to interpret the motivations and behaviors of violent
groups and identify factors indicating that a group may engage in ideologically motivated
violent activity.

Designed a self-improving testing and evaluation system for elementary school
mathematics.

Developed a computer simulation of the environment in which expert security analysts
work.

Developed a digital facial recognition application as a tool to measure nonverbal deficits in
pediatric cancer survivors.

Developed a flexible gaze control program for use in eye tracking and stress relaxation
studies.

Developed a series of vignettes to invoke a specific cognitive function consistent with risky
decision-making, impulsivity, and sensitivity to penalties.

Developed a web site to serve as an information service providing data on public schools.

Developed a web-based knowledge engineering toolset to enable subject matter experts to
directly input experience and vignettes for use in an interaction tool.

Developed an interactive training application for medical students rotating through
pediatrics to learn to handle pediatric patients.

Developed an interactive training application for police officers to learn to manage
encounters with mentally disturbed subjects.

Developed an interactive training application for researchers learning informed consent
procedures.



Selected Software Development Experience, cont’d.

Developed vignettes designed to identify the underlying neurocognitive and emotional
regulatory mechanisms in behavioral disorders that inmates often present and to
understand how these mechanisms influence treatment outcomes.

Managed development of a web-based, externally-controlled simulation of baggage
screening for a more ecologically valid study of vigilance.

Managed development of an automated language-based assessment system that is
primarily self-administering with clearly presented directions to a patient using both visual
illustrations and avatar-based verbal instructions.

Managed project to provide multimedia on the effect of blood alcohol level on driving and
neurobiology.



Selected Project Funding

Evaluation of live, virtual, and constructive training environments
U.S. Army Research Office, 1997

Learning & training effectiveness symposia
U.S. Army Training Support Center, 1999

JUST-TALK: Interactive computer-based training in assessing incidents using verbal
dialogs
National Institute of Justice, 2000-2002

U.S. Army M1A2 system enhancement package maintenance training system
Simulation, Training & Instrumentation Command, 2000-2002

Responsive virtual human technology (PI)
National Science Foundation, 2001-2006

Human subjects research enhancements program
National Institutes of Health, 2002-2003

Neuropsychological and emotional deficits predict correctional treatment response
National Institute of Justice, 2002-2004

Simulation environment for analysis of expert security analysts (co-PI)
[government client], 2004-2006

Common driver trainer initial capabilities document and supporting analyses
U.S. Army Research Institute, 2005

Drunk driving simulator in support of the Brain Explorers Program
National Institute on Alcohol Abuse and Alcoholism, 2005-2007

Medical simulation training for first response to chemical, biological, radiological, and
nuclear events
Telemedicine and Advanced Technologies Research Center, 2005

Collaborative systems involving synthetic characters and high-risk adolescents (PI)
National Science Foundation, 2006-2009

Simulation-based Triage Training Plan
U.S. Agency for International Development, 2006

Advanced equipment maintenance training using revolutionary video game technology
Office of Naval Research, 2007

Farris triage training simulation (Sim-Patient — Generation III)
U.S. Army Training and Doctrine Command, 2007-2008
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Combat stress casualty reduction: Development and testing of a predeployment stress
inoculation training program
Office of Naval Research, 2008-2012

Combat stress casualty reduction: Predeployment stress inoculation training
U.S. Army Medical Research and Materiel Command, 2008-2010

Mental models for effective training: Comparing expert and novice maintainers’ mental
models (PI)
U.S. Army Research Institute, 2008-2009

Personal monitoring for ambulatory PTSD assessment
Defense Centers of Excellence for Psychological Health and Traumatic Brain Injury, 2008-
2010

Violent intent modeling and simulation
Department of Homeland Security, 2008-2009

Individual differences in vigilance (PI)
Institute for Homeland Security Solutions, 2009-2010
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