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A transparent boundary, then a direct path to the experimentation method.
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THE QUESTION

Can a training system also become a credible 

research instrument?

HERE TO DO

Share a repeatable experimentation 
framework.

Show what can be configured, controlled, and 
measured.

Invite research collaboration around your 
questions.

NOT HERE TO DO

Make a procurement or vendor-comparison 
claim.

Claim XR replaces hands-on simulation.

Overstate clinical effectiveness or assessment 
validity.

SCIENTIFIC EXCHANGE  •  ADDITIONAL TOOL IN THE TOOLKIT  •  CLAIMS ANCHORED TO THE EVIDENCE SHOWN
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BACKGROUND

The innovation gap is not invention. It is evidence.
A promising product becomes a capability only after repeatable experimentation informs decisions.

FROM PROMISE TO CAPABILITY

Prototype

Plausible use case

Experiment

Vary • repeat • measure

Evidence

Compare behavior + 

results

Decide

Adapt • field • stop

Capability

Doctrine • training • 

workflow

The experimental requirement

Ask the same operational question repeatedly - under controlled variation - and preserve a 

comparable evidence record.

FOUR BOTTLENECKS

Scarce lanes

High-fidelity events are valuable, but hard to 

repeat often.

Instructor bandwidth

Facilitators can become the rate-limiting 

resource.

Scenario drift

Sites and instructors change cases in different 

ways.

Data disappears

Learning often ends at the debrief rather than 

a persistent record.
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BACKGROUND

From a training system to a configurable research instrument
A decade of publications, demonstrations, user touchpoints, and operational learning changed the design question.

2017–19

Foundation

Madigan / AMTI / TATRC prototypes and 

autonomous virtual trauma work.

2019–23

Field + feasibility

Baghdad, Europe, Ready Medic One, and 

multi-site end-user feedback.

2024–25

Configurability

Army SBIR: Scenario Builder, versioned 

content, instrumented AAR, repeated 68W 

evaluation.

2025–26

Operational learning

Ukraine, NATO exercises, MSTC evaluation, 

offline and distributed requirements.

Development history 4

Peer-reviewed feasibility study 

Frontiers in Virtual Reality (2022)

NATO STO paper • 

XR deployment 

lessons from 

Ukraine (2025)

29 Military Medics (4 NATO Allied and Partner nations) 
from Vigorous Warrior 2026



EXPERIM ENT AT ION

The experimentation “box”
Hold the interior stable. Change one condition deliberately. Observe what changes.

HELD CONSTANT

Injury + patient state Equipment + resources Environment + time pressure

Team roles Instructor / prompt model Scenario version
Scoring / observation 

plan

VARIED ON PURPOSE

Example: treatment or communication sequence

OBSERVE  •  TIME  •  ORDER  •  COMMUNICATION  •  OMISSIONS  •  PATIENT-STATE CHANGES

SHOW OF HANDSHave you used simulation 

as part of a study?

Did scenario drift, facilitator variation, or 

incomparable data make the study harder?

RULE OF THUMB

Different boxes suit 
different questions.

If the interior cannot be held stable enough for the 

question, the box is decorative—not experimental.
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RESEARCH QUEST IONS

What can this box study well?
Questions about care delivery, coordination, training, and measurement not a substitute for biological efficacy research.

Workflow + protocol

VARY Sequence, timing, decision rule

OBSERVE Time to action • omissions • downstream 

flow

Team coordination

VARY
Roles, communication model, team 
structure

OBSERVE Handoffs • workload • decision latency

Equipment + kit set

VARY Availability, layout, substitutes, scarcity

OBSERVE Selection • delays • task completion

Training design

VARY Dose, spacing, guidance, feedback

OBSERVE Learning curve • retention • error 

patterns

Distributed care + handoffs

VARY Location, delay, interface, handoff format

OBSERVE Information loss • coordination • 

reassessment

Performance measurement

VARY Scenario, cohort, rubric, stressor

OBSERVE Actions • timing • sequence • outcome 

state

BEST POSITIONED TO STUDY how care is delivered NOT DESIGNED TO PROVE the biological efficacy of an intervention
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0 1

BUILD
governed scenarios

0 2

TRAIN
execution

0 3

TRACK
time-stamped

evidence

G O V E R N E D  S C E N A R I O S  ·  R E P E A T A B L E  E X E C U T I O N  ·  S T R U C T U R E D  E V I D E N C E

Fixed roles, SOPs, environment, 
presentation. The scenario is a cartridge: 
authored once, versioned, and reused 
across sites so the interior of the box 
stays constant.

Modality (in-headset / hybrid / 
tablet), repetition, instruction 
model. This is where the isolated 
variable is applied, dose, kit, 
protocol, cohort.

Behavior, performance, variation, 
variation, captured at millisecond 
millisecond resolution. What was 
was done, when, and by whom. 
whom. The evidence record is 
what makes the box a testbed 
rather than a demo. Configurable 

Mixed Reality

Scenario Platform



M ODALIT IES

Choose the modality after the research question
Three experimentation boxes with different strengths, limits, and resource requirements.

IN-HEADSET MR

Highly standardized

BEST FOR Decision-making, repeated reps, 

distributed participants

STRENGTH Identical presentation + dense native 

data

TRADEOFF Limited haptics, weight, and 

concurrent multi-patient work

HYBRID INTEROPERABLE

Physical + digital

BEST FOR Physical intervention, team workflow, 

sensorized tasks

STRENGTH Real equipment + shared modeled 

patient state

TRADEOFF More setup; sensor and interface 

maturity vary

TABLET + MANIKIN

Lane-style realism

BEST FOR Multiple providers/patients, 

movement, logistics

STRENGTH Physical context + standardized 

event capture

TRADEOFF More facilitator and real-world 

variability

ADD TO THE TOOLKIT  •  STANDARDIZED PATIENTS  •  MANIKINS  •  PART-TASK TRAINERS  •  LVC / MEDICAL M&S  •  DISTRIBUTED SIMULATION
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EVIDENCE

What the evidence supports today

FORT CAVAZOS • JAN 2025

23 military medics (68W)

95.8%

support continued 

use

95.6%

useful for TCCC 

sustainment

91.3%

resembled real-

life factors

VW2026 MATCHED END-USER MicroDrill Exercise • n = 29 VALID RESPONSES

Self-reported operational fit

Completed in ≤20 min 86%
25/29

Headset + controls easy 83%
24/29

Relevant to participant role 83%
24/29

Safe practice / mistakes 81%
21/26

Would recommend 79%
23/29

Fits exercise downtime 72%
21/29
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THE TAKEAWAY

Pilot-to-Scale playbook · Hub-and-Spoke
Configure the question. Standardize the repetition. Track what changes.

GOVERNED
SCENARIOS + 

DATA

MSTC / 

schoolhouse

Unit / home station

Field exercise

Manikin lab

Same question • different site • comparable record

PILOT-TO-SCALE PLAYBOOK

1
PILOT One question • one cohort • one baseline

2
COMPARE Sites • modalities • conditions • versions

3
ADAPT Scenario • workflow • instructor model

4
SCALE Only what produces repeatable evidence

Configure the question  •  Standardize the repetition  •  Track what changes

Military experimentation should produce decisions, not demonstrations.
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“It takes a village to build meaningful capability- and apparently, quite a few acronyms too.”



THE TAKEAWAY

What are you already developing or evaluating that would benefit from a 

repeatable simulation box?

Q&A

Oanh Tran   •  oanh.tran@exonicus.com   

Thank you
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