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ABSTRACT

Given the increasing complexity of team simulatioth&re is a need to aid instructors by providioglg that can
facilitate After Action Review (AAR). Without thes®ols, instructor evaluation and feedback might he
optimized due to human limitations in attention amémory (e.g., capability to simultaneously monitord
remember intricacies of all team members’ perforteanBy providing a tool which can facilitate ddten of root-
cause errors, the diagnostic value of the AAR stey feedback provided to trainees may be impropetintially
increasing training efficiency by targeting the gfie skills that need improvement.

The Performance ASsessment and diagnostic Tool TlPA8dresses these needs by 1) presenting instsuetth
the pertinent type and amount of information topardy assess training performance and 2) provithaigees in a
deployed setting, with a “Trainer in a Box”, allowgi them targeted feedback about specific errorsvinich they
need to focus. PAST achieves these goals througbeffprmance measurement via system collected and- s
automated observer collected metrics, 2) performatiagnosis of root cause via metric relationstugid, 3)
interpretation of performance trends through mdirikages to relevant training goals/objectivesi &) intuitive
and usable presentation of performance diagnosisraerpretation to facilitate an understandinghaf root-cause
of performance decrements and areas in need obiraprent. PAST was developed in close collaboratiiih
United States Marine Corps (USMC) subject mattgreets (SMEs) and validated with instructors at mgeaof
different schoolhouses, including a series of eatadms testing its functionality and usability. $tpaper discusses
PAST functionality, evaluation and testing datalextion with SMEs, results and the redesign resglti
recommendations..
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INTRODUCTION this was through two primary goals. The first aitos
present instructors with the optimal amount of iperit

Without useful After Action Review (AAR) tools, the infor_m_ation to_properly asSess training performabge
evaluations and feedback provided by instructorg ma providing a h|gh?leve_l, global plcture_ of perfqr oan
not be optimized. Performance evaluations relyten t and errors allowing instructors to drill down in rao

ratings of instructors possessing domain experhise, _?_Eta'l to f|gd thle r_oot cause _gf tral_nlng (_Jleﬂcmml:l
often due to the dynamic and complex nature of the e second goal aims to provide trainees in a geplo

training task they do not address the underlyingces setting with enough diagnostic information regagdin
of poor performance (i.e., they do not drill dovar f performance to provide them with some guidance from
enough to expose the root cause of training 2" “Instructor in a Box”, which provides them déi
deficiencies)._ Rather, they focus on outcome nreasu feedback about specific errors they need to focus o

or proximal errors. For example, in the CAS domain,
instructors might determine that a student has
difficulties scanning and detecting aircrafts ir tbky
for failing to do so, when the real root cause o t

In order to enable these capabilities in a sysfeuon,
basic general functionalities are needed, 1)
performance measurements, either via system, manual

difficulty could have stemmed from preceding errors or sem|-_aut0mat_ed observ_er collection, 2) perforcaan
vulnerabilities propagating through subsequent stask diagnosis  or  interpretation . of the performance.
(e.g., the timing of the mark was planned too cluse measurements (e, _analy3|s .Of foot causes via
the aircraft TOT, requiring that the student sedrh predefined logic), 3) mterpretf'ﬂlon and _I|nk|ng of
the mark when the aircraft is on the final apprdach performance tre_n(_js and areas in “e?d qf Improvement
Additionally, given the need to allow deployed tpso o releva_nt training goals and obJe_ctlves,_ and 4)
to maintain high levels of skilled performance \with _presentatl(_)n of p_erformance d_|agnos_|§ and
access to formalized training and expert instrigctar mterpretathn to users in a manner which faciiahn

is necessary to provide training management taols i understanding of the_ root cause of performance
hand with simulators to turn practice opportunifig® decrements and areas in need of improvement.

actual training opportunities which promote skill . -

improvement through diagnostic feedback. By PAST was designed as a training management
providing a tool which can facilitate instructorada component - to work \_N'.th the Ml_JIt|-platf_orm
trainees in detecting the root cause of error, theOpe_ratlonaI Team _ Training Ir_nmerswe Virtual
diagnostic value of the instructor's AAR or system Er!vwonm(_ar!t (MOTIVE), a USMC Fire Support Team
feedback provided to deployed warfighters may be (FiST) tralnlng ?,ystem, and dgveloped t?y Umyerefty
improved while at the same time potentially inchegs Central Florida’s (UCF) Institute for Simulation dan

training efficiency by targeting the specific skilthat Training (l,ST) as on overlgy to thg Dismounted
need improvement. Infantry Virtual After Action Review System

(DIVAARS) under the Office of Naval Researches

The Performance ASsessment and diagnostic TooI(ONR) Virtual Technol_ogies and  Environments
(PAST) was developed to address these needs b)g'VlRTE) Pr-ogr.am. It was mtende@ to yvork as a stand
providing an effective and efficient AAR tool aimedi alone application, which in conjunction with a data

supporting both instructors in training and tramée a Iogging and metric cglculation application , (e.g.,
deployed setting. The proposed approach to accempli AA'RS’ DIVAARS) can yield conte.xtually. meanmgfyl
metric output valuable for diagnosing training
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performance. PAST was developed in close aggregate data associated with training objectives,
collaboration with Subject Matter Experts (SMEsglan trainees, or mission phases.

tested and validated with instructors at a range of

different schoolhouses. This document describes in PAST

detail the functionality of PAST, including the gt

i i Criteri DAT
taken in development and evaluation of the tool. rera
Conceptual Metrics Algorithms Multilevel Timeline (MLT)
Measure Performance Threasholds Output Friction Point Diagnostic Tree
PAST FUNCTIONALITY Interfaces (G0
Diagnose Diagnostic Logic X
P_AST was des!gned as a toql to fa<_:|I|tate AAR, with = TEAM-DOC
aims at supporting During Action Review (DAR) as th F— P
tool's concept evolves. The key to the diagnostic:| ™™™ e Observer|
. . N . . Coded
functionality offered by PAST is the internal logic Wission Phases 0| e

linking each performance metric to other metrics in

cascading relationships which represent the imffeect

performance or outcome of the first metric has on DIVAARS
subsequent others, including final mission outcome
metrics. This allows the capability to capture dlad
errors as they occur throughout a mission with tvhic
root-cause relationships may be flagged during post
mission. During post mission, the metrics contajnin ] . .
errors and the linkages between them enable the Figure 1. PAST Functionality
creation of graphical representations illustratergor

propagation from the initial metric (i.e., the tepent, ~ Measurement

error source) to the final error represented by an ] ] o
outcome measure. An integral part of PAST is the metrics of whichisit

comprised. Some metrics depend solely on system
The four general functionalities mentioned earligr, ~ collected data, while others rely on observer code
performance measurements, 2. performance diagnosidata (instructor/operator input; i.e., real-timewey
3. linking of performance trends and areas in ngled t299ing or instructor evaluation input during ospo
improvement to relevant training goals and objejv m|SS|o_n) collected via a semi-automated event-based
and 4. presentation of performance diagnosis andchecklist.
interpretation) are instantiated within three main )
components in PAST: A Criteria Module, a Team PAST's TEAM—I_DOC .aIIows the_ collection of observer
Performance Data Observer Capture Tool (TEAM- assessed metrics via a semi-automated event based

DOC), and a Diagnostic Assessment Tool (DAT) as checklist that allows for objectivity and standaed!
illustrated in Figure 1. performance data capturing,, TEAM-DOC is used in

parallel with the data capturing application tooall
The Criteria module is a domain based representatio nstructors the ability to confirm task occurrencesde
of the task in the form of performance assessmentScenario events and communications, and leave
measures or events, causal links between thes@MPlifying remarks regarding performance either in
measures (Diagnosis), and interpretation links betw €@l time or post-hoc. The TEAM-DOC input data is
metrics and training objectives, trainees, misgibase, ~ then fed forward to the independently running otitpu
and training goals. module (DAT).

Simulator Data

The TEAM-DOC tool is a module which provides The TEAM-DOC's interface is designed to allow users

access to observer collected measures which ard0 indicate (via a checkbox) whether or not an
presented to the rater as checklists of metriewents. ~ €ventmetric has occurred during an ongoing trginin
scenario. Additionally, for selected metrics, tHeAM-
The DAT is the output module allowing presentatign ~ DOC interface prompts users to enter importank-tas
the data collected to instructors in a usable fosnah ~ 'e€levant information required for an accurate
as root-cause diagrams, mission timeline to allow@Ssessment of error propagation (e.g., grid lonatio
assessment of problematic time periods and missiorff®mmunicated). In addition, system collected mezsur

phases, and performance summaries presentin%retlcaﬁur?d Vié"‘ tr:e Di(%rr\?xztsg)lnfantry Virtuatehf
ction Review System .
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Thresholds for each metric are set by which goanl/po Objectives, Performers and Mission Phases, to
performance is gauged based on domain requirementdacilitate AAR feedback and aid in the selection of
Metrics are calculated utilizing system collecteatad  future training scenarios in order to drive theniray
from the simulation regarding events occurringhe t focus. The DAT output component contains three (3)
simulation and information entered into the semi- main functional sections: Friction Point Diagnostic
automated event-based checklist. Preset metricTree, Multi-Level Timeline (MLT), and Performance
thresholds allow PAST to detect when a metric isimo ~ Summary.
line with expected performance and appropriatedy fl
the metric for presentation to the instructorsrainees. These output interfaces were designed to present th
correct level of information to instructors during an
Diagnosis AAR, and the correctvay to present it. Specifically,
during a single scenario, many different eventgkjyi
Diagnosis is enabled by a logic-based framework inaccumulate and can prove to be difficult to dissext
which cause-effect interconnections between metricslater grouped into meaningful data. This useful but
allow for potential error propagation trees (i.e., large amount of data can eventually prove to béesse
diagnostic trees), including root detected errtosbe and frustrating as it quickly becomes information
identified and presented to the instructor/operakbis overload to the user while also inhibiting the digery
interconnection is in the form of causal relatidpsh  of trends that the data represents (Chung, Chen,
between domain-based tasks and event metrics thaChaboya, O'Toole, & Atabakhsh, 2004). The PAST
represent, in chronological order, the decompasitib  interface has been designed to incorporate sewéral
a complex task (e.g., a mission objective). Suchthe philosophies currently found in the information
decomposition and relationship linking enable the visualization field. Information visualization hake
identification of failures along the process flow capability of improving the human ability to proses
(mission task), thus enabling PAST to suggest to anlarge amounts of data (Card, Pirolli, Mackinla999).
instructor where an actual failure occurred. Initold First and foremost, as encouraged by Tufte (2001),
to each metric or event being linked to a proctesse  good data speak for themselves. In this case, ASTP
may have additional association to such thingsype t data must, at first glance, provide useful inforomt
of skills (e.g., communication, procedural), missio relevant to the instructor, with little to no dfilty in
phase, etc. This allows the possibility of addigibn its retrieval process. This information must qujocgive
diagnostic capabilities yet to be explored autooadity the instructor the information he or she needs kigh

through PAST. level. Secondly, the methodology, “Overview first,
zoom, and filter, details on demand” (Schneiderman,
Interpretation 1996), employed by the PAST interface not only give

the instructor a high level overview, but allowsnhio
Within PAST, each performance metric has associatedake a closer examination of the data, then determi
training goals (e.g., Suppression of Enemy Air which data is most significant, and access theildeta
Defense) labeled as “Friction Points,” Training associated with the most significant data. Thiscpss
Objectives (e.g., Team Coordination), performers.(i  allows the instructor to further access the detlthe
FAC, FO or FiST Lead), and mission phases (e.g.,errors he wishes to examine, thus allowing forvahs
mission planning). Such a relational database alline patterns to be formed by the instructor’s experfides

interpretation of which aspects of training areminst interfaces within PAST were designed to be user-
need of further attention. The current instantiataf centered by ensuring they provide meaningful
PAST only provides prioritization of results baseul information derived from a voluminous set of datai

Friction Points, yet having these additional relasil usable form in order to diagnose errors to the

data allows manual determination of further tragnin instructor’'s desired level of detail.
priorities.
PAST'’s DAT presents the instructors with three ouitp
Presentation types: a graphical representation of the diagndstie
(and associated metric characteristics), a multile
PAST’s Diagnostic Assessment Tool (DAT) contains mission timeline, and a tabulated performance
output interfaces which present the data in botbrer statistics.. These outputs allow instructors aath&es
propagation and timeline format as well as perforcea  to understand the chain of events leading up td eac
tables. This is intended to allow instructors teritify error allows, identify earlier mistakes or other
trainee weaknesses and performance trends witeaesp contributing factors that may have led to overall
to Friction Points (i.e., training goals), Training performance errors (outcomes), identify problematic
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mission phases, and allow operators to target peci interface (GUI) highlighting this propagation. Thes
portions of the mission. trees contain the outcome measures in which
performance was not as expected, the failed metrics
along the causal chain leading to the outcome oetri
and highlight the first failed metric in the traee(, the
- root of the chain of errors). Rather than providingle
accuracy diagnostic tree, PAST is subdivided in seven (7)
Friction Points (key mission performance components
and often utilized as training goals in the domaiyg
such, corresponding metrics are grouped within each
41 — GTL accuracy Friction Point.

100 — GTL plotted on battle
board

Multi-Level Timeline
The multi-level timeline interface is designed to
provide a chronological view of the scenario, which

50 — GTL comm accuracy

104 = 8 line form GTL acouracy. invites an opportunity to make performance
assessments based on when events took place. This

52 — Incarrect GTL comm. In 9 panel displays the timeline of simulation eventg.(e

Lo enemy/friendly actions) as they occurred in thenade

along with performance errors as indicated by
performance metrics which did not meet minimum
threshold values. Simulation events are presented o
the bottom portion of the timeline while performanc

49 — 9 line form grid accuracy

137 = 9 line comm grid

accuracy . .

errors are presented above the timeline and colded
4 — Mark CFF form grid based error type (i.e., root error or not). Thisdiine
accuracy format is designed to allow additional informatisunch
79 — Mark CFF comm grid as physiological measures (e.g., Workload Arousal
accuracy Meter; Hoover & Muth, 2004) to be layered on top of

the performance measurement in the future to adow
more diagnostic assessment of problem areas. For
example, given a cluster of root errors at close
----------------------------------------------- proximity in time, a workload/arousal reading aatth
point in time could indicate to instructors thagitree
_ overload was an issue and may be a contributingifac
to breakdowns. Figure 3 illustrates the multi-level
Figure 2. Section of Diagnostic Tree GUI timeline interface. These offer the instructor areno
consolidated picture of performance decrements,
Friction Point Diagnostic Tree including initial errors which may have caused Hate

The Friction Point (FP) Diagnostic Tree interfase i Problems in performance as well as when the error
designed to present the instructor with a ‘big4iet occurred with respect to the timeline or trainesest
shapshot of the training scenario results, suminariz
the entire training simulation with respect to fres.
Summary data is organized and arranged by FPs to
facilitate an instructor's ability to conceptually £
understand the causal relationships across failures *
during the mission. Specifically, PAST highlightsvh

task failures propagate from an initial root faduo a
potentially failed outcome metric, providing an £
additional level of insight to help instructors éép a E
more accurate diagnosis of team performance. 3

156 — Aircraft / GTL Safe
Distance Error

Metrics

The error propagation format presents output data i Figure 3. Section of M ulti-level Timeline GUI
clusters of related metrics which form a diagnosge.
Figure 2 presents a small section of the graphisaf
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Performance Summary additional measures. This layering would allow the
addition of measures such as physiological measures

Finally, the Performance Summary interface is onto this timeline in order to provide insight inidy

designed to present individual-level performanceada performance was unfolding a certain way (e.g., Mas

of trainees across multiple Training Objectives, trainee experiencing high workload? Was the trainee

Mission Phases, and Friction Points. This interfaas experiencing high levels of stress?). Based on this

designed to aid in interpretation of performance. concept, the PAST design began to emerge.

Performance summary tables present individual-level

performance data offering the opportunity to Metrics Definition

understand performance differences between team

individuals as well as see and track performaremrds. The second step in development of PAST was defining

Figure 4 illustrates the performance summary iatef the metrics. Based on document reviews of Training
and Readiness (T&R) manuals and field manuals

BEX detailing Tactics, Techniques and Procedures (TTPs)
Friction Point Summary | Timeline | Performance Summary and simulation and live fire training observation,
Training Objectives Summary metrics were developed. Time, accuracy and
E——— = e Treim T cgmmunlcguon metncs_ for e_ach subtask within the
Spatial Knowledge 77% (24/31) | 78% (29137) | 94% (30/32) | 95% (19120) FiST mission were defined this way. Through a serie
Perceptual Knowledge 100% (4/4) 67% (8/12) 100% (7/7) 100% (4/4) Of co | |ab0 ratiVe meeti ngs W|th U S M C TaCtica|
| Strategic Knwidg & Decision Making 100% (3/3) 100% (4/4) 80% (4/5) 100% (3/3) .. .
[ i | moen | e |t Training and Exercise Control Group (TTECG)
2| veam Cooranaton o) @) | rowan | @0 instructors known as “Coyotes”, the metrics were
Toam Peromance  Sommunicatons | 4 i | - refined, including additions, deletions, and
Affective and Attitudinal i i s s .. . .
Tom oA P R A ) redefinitions. Also, with the help of the instructp
E | Adaptive Decision Making 85% (22/26) | 84% (27/32) | 90% (26120) | 88% (21/24) metric Cr|t|ca||ty ratings for prioritization purlses and
© oordination % % % . - . . . . .
gy e oty | TREAY (endrs | 00 relevantfriction points (i.e., training gaps) to which the
eadership 0% (0/1) 0% (0/11) 83% (5/6) 0% (0/1) A . e
metrics were relevant were identified. What resllte
after several iterations was a comprehensive Ifst o

approximately 150 performance metrics covering

Figure 4. Perfor mance Summary GUI performance of a 3-man FiST team (Forward Air
Controller [FAC], Forward Observer [FO], FIST Lead)
PAST DEVEL OPMENT for a full Close Air Support (CAS) mission includin

Call For Fire (CFF) and Suppression of Enemy Air
PAST development took place over the course of twoDefense (SEAD) spanning mission phases from
fiscal years and included several stages of designPlanning to execution.
development and validation. The following paragsaph
detail the stages of PAST design and development.

Metric Relationship Logic
Conceptual Design ) )

In order for PAST to be able to identify the roause
The first stage of development centered on conagptu Of performance errors, cause-effect relationships
design of the PAST tool. Driven by the need for enor between the defined performance metrics neede@ to b
diagnostic performance assessment, the PASTestab“Shed along with metric performance threshiadd
conceptual model drew on root cause analysis msthoddistinguishing good from poor performance on each
from the accident investigation literature as wedi metric. Given the intricate nature of how errors ca
performance assessment literature (e.g., Benn@g;19 rapidly propagate throughout many aspects of missio
Borgonovo, Smith & Apostolakis, 2000). This concept Performance, independent error propagation trees we
was further combined with the idea of a multilevel developed for each of the seven friction points,
timeline (MLT) (e.g., Potter & Woods, 1991) which i including outcome metrics associated with each. For
a variation of the chronological timeline often ugse  €ach of these, cause-effect linkages between releva
significant event analysis (Concoran, Swanson, &van metrics were developed, allowing for identificatioh
& Cooley, 1997). The goal of the MLT was also to how each potential error could propagate through to
provide instructors with a more diagnostic pictafe ~ €ffect mission outcome. Flow diagrams illustratthg
performance by presenting, at each point in time,Potential error propagations were developed to

throughout the mission both performance metrics andfacilitate  validation with instructors.  Prior  to
development of final system requirements, metrics,
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metric thresholds and error propagation (i.e., imetr as it was intended (Goal 2). A match between the tw
cause-effect relationships) logic were validateéroa data sets suggested the metrics and logic wereatecu
series of meetings involving a walkthrough of metri

logic flow diagrams with TTECG instructors. PAST Usability Evaluationsand Redesign
Requirements for the internal workings of PAST were

then developed including detailed conceptual Still in its initial development phase, PAST uspil
algorithms for calculation of metrics, includingoi data was collected to help facilitate further régies of
where input parameters would be pulled (i.e., the tool. PAST was presented to TTECG instructors,
simulation data vs. event-based checklist), metricInfantry Officers Course (IOC) instructors and USMC
thresholds and error propagation logic associatid w Training and Education Command (TECOM) SMEs.

each friction point. IOC and TTECG instructors viewed video recordings
of FIST team performance in MAIVE scenarios and
PAST TESTING AND EVALUATION were then presented PAST output resulting from the

scenario. The instructors were asked to give fegddba
Following its initial development phase PAST waa ru on PAST’s utility to novice instructors to diagnose
through a series of evaluations testing its fumetiy team performance and to provide team debriefs. Both
and usability as a tool intended to effectivelygtiase  groups gave positive feedback about PAST’s potentia
FiST team performance. These were of two types: ato capture the necessary mission data to diagmase t
summative evaluation to validate the accuracy ef th performance, but expressed concern about the
metrics and logic, and a formative evaluation faogis  overwhelming presentation of too much information o
primarily on usability and user acceptance coltegti its output interface. Based on these commentssigale

feedback from SME’s to drive future redesign. was performed and mock ups were developed including
two PAST interface redesigns (see Figure 5): 1),
PAST Metricand Metric Logic Testing Simplified Friction Point Summary (FPS) and 2)

Debriefing Points.
To evaluate PAST's functionality, all metrics and
metric logic were tested by running the tool during The Simplified FPS addresses both IOC and TTECG
scenario performance, generating output data, andnstructor concerns that the original FPS interfeees
verifying the actual output data with previously cluttered with too much information. Taking into
contrived output data (i.e., experimenter generatedaccount their feedback, a simplified FPS was ctkate
output data based on metric logic during the only highlighting root errors (dark green boxesyen
conceptualization phase of PAST development). Thedebriefing points (yellow boxes), classified byd&on
goals of metric and logic testing were to 1) canfihe Points. The simplified friction point summary is
feasibility of PAST creating output data, and 2) illustrated in Figure 5.
validate whether the output data followed the metri
logic as expected.

H
H

i

I

i

FiST mission scenarios were developed and run en th
MOTAVE training system. Team performance on three
of the scenarios was simulated by experimentersgact

| ==
=
===
as FiST members. Additionally, a DIVAARS operator | L_}L__

os

tagged and recorded mission data during the siedllat
performance (i.e., using TEAM-DOC). At the end of
the scenario, the recorded data was compiled, and

PAST was able to output the Friction Point Summary,  Figure5. Simplified Friction Point Summary
Multi-Level Timeline, and Performance Summary Interface

(Goal 1). The Friction Point Summary was further

scrutinized by comparing all of the highlighted riest The Debriefing Points interface specifically addiess
(i.e., root errors, process errors, and outcomergyr the TTECG instructors’ suggestion to explicitly
with previously constructed Friction Point Summary Organize metric information under their instructor
data based on the metric logic for that scenarmotR ~ debriefing points (e.g., root error “SEAD Requéstt
error metrics were cross checked between the actuagMade” falls under debrief point “Communicate
PAST output and the expected output to determiae th €ffectively”). The Debriefing Points interface is
PAST was outputting the Friction Point Summary data illustrated in Figure 6.
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former Debriefing Points

Communicate effectively

{assertive information exchange)

Team

Back-up support

{infochecks, target locations)

Takeinitiative to ensure all essential commu
are understood
{be assertive as the Information Monager)

Back-up andcheckeveryjob /task
{must know all team members’ jobs in detail)

FiST Leader

Use Battle Board effectively
{be thorough and adhere to doctringl symbology)

Flex timeline as needed
(manage timeline to meet destruction criterion

Calculate good initial target location

(use all available tools)

FO
Figure 6. Section of Debriefing Points GUI

Initial responses to the mock-ups redesign intedac
were positive and suggested subsequent redesigres mo
in the direction of presenting PAST information an
more simplified and organized manner. TECOM was

presented with both the initial and redesigned PAST
interfaces and asked to comment on the genera

direction of interface redesign, preferred the sigleed
views of the interfaces, but suggested that both th
event tagging (i.e., TEAM-DOC) and the outputs doul
be further simplified by reducing the tasking inxed
with inputting tagging information (TEAM-DOC) and

Training (NEW-IT) effort. The paragraphs below
discuss specifically how the PAST concept and
functionalities are being leveraged in these tworé.

A future goal is for PAST to track trends in theaer
trials and groups of trainees, allowing for pattern
detection and identification of global trends.

MAPIT

The Multi-Axis Performance
(MAPIT) has taken the root cause analysis
methodology and applied it to perceptual skills
performance assessment. Aiming for simplified noetri
propagation logic to both facilitate reduced
development time and simplified output displays,
MAPIT uses the root cause analysis methodologygalon
with behavioral and physiological metrics to detect
where in the perceptual process (i.e., attention,
sensation, perception) a breakdown occurs to peovid
instructors with granular performance diagnosiadat
facilitate tailored training feedback. MAPIT s
currently under development and further findingd wi
be reported as they become available.

Interpretation Tool

NEW-IT

The Next generation Expeditionary Warfare Inteltige
Training (NEW-IT) Instructor Support Station (ISKS)
being designed to provide the training communitthwi

a (generalizable (i.e., reusable, reconfigurable)
instructor operator/training management systemeo b
used across a range of Distributed Operations (DO)
domains. PAST provides a useful foundation for the
development of this tool. Identified limitations of
PAST such as rigidity of intended use (i.e., design
for specific mission with specific team members and

with extracting the pertinent team performance dataP€’formance conditions) and the perceived complexit

(FPS).

FUTURE OF TOOL

of input and output components by instructors a we
as instructor input regarding usefulness of théediht
functionalities to current training practices are
invaluable inputs to NEW-IT ISS requirements.

As VIRTE has drawn to a close, the recommendations

resulting from PAST evaluations have not been fully
realized into a working prototype. These
recommendations, however, have and will shape dutur
performance assessment tool development
ONR’s Human Performance, Training and Education
(HPT&E) and Capable Manpower programs, including
Multi-Axis Performance Interpretation Tool (MAPIT)
design under the Observational Skills Enhancemmeaht a
Retainment Virtual Environmen{ObSERVE) effort
and the Instructor Support Station (ISS) designeund
the Next generation Expeditionary Warfare Inteltige
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CONCLUSIONS

The use of intelligent diagnosis tools to assist

undefnstructors in understanding true failures appéarise

feasible and of value, although not without chajlesn
Throughout the design of PAST two main challenges
were confronted. First, while the design of inteefs to
accomplish this goal may be accomplished through
iterative designs and testing, their general apptia to
different domains may prove more challenges.
Nonetheless, certain aspects of such designs deaapp
to be readily transferable, such as those based on
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visualization principles (e.g., propagation diaggam Card, S.K., Pirolli, P., Mackinlay, J.D., (1999).
Secondly, the tradeoff between diagnosticity and Readings in Information Visualization: Using Vision
transferability (i.e., the more specific and diasfio a to Think. Morgan Kaufmann Publishers, San
system is, the more domain specific it becomes such Francisco, CA.

that its transferability to other domains is hiretband Concoran, W.R., Swanson, R.N., Evans, R.W, Cooley,
vice versa.) These are challenges that are betegl fas D.E. (1997) The comparative TimeLine highlighting
the concept is explored further and implemented in human performance factors. In proceedings of the

different projects. IEEE Sixth Annual Human Factors Meeting. Orlando
Florida. Pp. 13-18.
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