SCENARI O WORKFLOW BASED ASSESSMENT SYSTEM AND METHOD

FI ELD OF THE | NVENTI ON The invention pertains to

systens and net hods for assessing performance of o
partici pants during training exercises, or, rehearsing -
of mssions. Mre particularly, the invention

pertains to automated systens and nethods to
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- While the primary value of conducting a performance session, such as a training
or exercise session, is an effective and accurate assessment, (the basis of measurable and

- verifiable feedback to the session-audience or participant, the after-action review (AAR))

- obtaining such assessments during such sessions can be difficult. A problem in -
efficiently assessing, or evaluating, performance during complex tasks is defining what is
important to be assessed at any given time, and what assessment criteria should be used.

It bas been known in prior art to define assessment criteria and guidance prior to

- the assessment session. The assessor is then required to monitor performance activities to



t he assessnent session. The assessor is then required
to nonitor performance activities to 1 determ ne what
type of events are taking place, recall and apply the
appl i cabl e assessnent criteria and assessnent

gui dance, and record the applicable assessnent. This
approach is |abor intensive, particularly for conplex
tasks i nvol ving teans of several individuals, and
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In accordance with another aspect of the present invention, there is provided a
system comprising: a stored workflow event list; a stored event assessment criteria list;
circuitry to provide information to an evaluator for assessing a plurality of events at or
about the time a respective event occurs; and circuitry for providing supplemental

information to an evaluator.

In accordance with another aspect of the present invention, there is provided a
system for evaluating performance during a scenario comprising; first software for creating
a plurality of scenario workflow events; second software for creating assessment criteria
for each of the workflow events; software for determining at least one active event of an
on-going scenario; software for retrieving assessment criteria for the active event at or
~about the time the event occurs; sofiware for receiving event related assessment
information from the evaluator; and software providing for supplemental assessment

information to an evaluator.




a plurality of scenario workflow events; second
software for creating assessnent criteria for each of
the workfl ow events; software for determ ning at |east
one active event of an on-going scenario; software
for retrieving assessnent criteria for the active
event at or about the tine the event occurs; software
for receiving event related assessnment information
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suppl enental assessnent information to an eval uator.
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Systens and net hods that enbody the invention inprove
the efficiency of assessing perfornmance during
conpl ex tasks, such as for distributed teans
cooperating to achieve a comon goal. Assessnent
accuracy is increased while reducing the work
associ ated with recordi ng behavi or observati ons,
preparing material for briefings and debriefings, and
resenting feedback messages or conments during and
DETAILE SEBIRHONOF HEE EMBODEMENTRNCy is increased
because 1) the assessor is pronpted during the
assessment session with the applicable assessnent
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quickly determine what assessment is needed; 2) the assessor is prompted with a tailored

form for recording the assessment, so the assessor can record the assessment more -
quickly and accurately; 3) assessment responsibilities can be efficiently distributed and
allocated across several assessors during the assessment session, so fewer assessors are-
needed; 4) expert subjective judgment guidance that is applicable to the assessment event
can be captured from experts prior to the assessment session, and communicated to all
assessors as required during the assessment session, so the assessors are not required to
be experts.

Further, a method that embodies the invention automates performance assessment
of an activity such as a training or a rehearsal exercise (the assessment session). The
automation results in measurable or observable assessments of session events. In one

embodiment, the method includes:



or guidance to be used during a respective event; 3)
defining active events fromthe event list; 4)

pronpti ng the assessor regardi ng the applicable

assessnent criteria relative to a currently active

event; and 5) recording the assessors' observations.
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c) The scenario workflow which defines an event list can be dynamically

adjusted by the evaluator based on accomplishment of assessment objectives during the
assessment session (e.g., the evaluator may add scenario workflow to increase the
- workload during an assessment session - referred to as an "inject").

d) The workflow event list criteria can be predefined (e.g., the criteria to be
used for an event is always the same whenever that event occurs in the scenario
workflow).

€). . The workflow event list assessment criteria can be dynamically adjusted in
response to the actions taken by the participants during the assessment session (e.g., if the
participants or audience respond to a scenario situation).

f) - The workflow event list assessment criteria can be dynamically adjusted
by the evaluator based on accomplishment of assessment objectives during the
assessment session (e.g., if the evaluator may determine that a report preparer has

demonstrated mastery of the primary criteria of submitting a properly formatted report in



assessnent session (e.g., if the evaluator may

determ ne that a report preparer has denonstrated

mastery of the primary criteria of submtting a

properly formatted report in 4 a tinely fashion. The
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during the assessment session (e.g., if the evaluator determines that a report preparer has

demonstrated mastery of the primary criteria of submitting a properly formatted report in
a timely fashion. The assessment criteria for future reporting could be adjusted to record
whether the report preparer consults all relevant information sources needed for a quality
Teport).

In one system, that embodies this invention, the scenario workflow is defined to
detail sequences or series of events that would result for a particular situation or course of
action, The scenario workflow is then stored in a scenario workflow event database. The
scenario wor_lcﬂow is analyzed to define what assessment criteria, if any, are applicable
~ for each of the workflow events. These assessment criteria are added to the scenario

workflow event database.




report). In one system that enbodies this invention,
the scenario workflow is defined to detail sequences
or series of events that would result for a particul ar
situation or course of action. The scenari o workfl ow
is then stored in a scenario workfl ow event database.
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capability are not available using current manual-data collection and synthesis techinigues.

The resultant After Action Reports provide invaluable lessons for the exercise
participants, exercise coordinators and stakeholder agencies, including best practices that
- can be shared, thus, enhancing emergency preparedness.

Fig. 1 illustrates an overall view of a method 100 in accordance with the
invention. In a step 102a a scenario workflow is generated. In a step 102b, é workflow
event list is produced from the scenario workflow. The event list produced irn-step 102b
defines those events which are expected to occur during a scenario assessment session.

In step 104a, event assessment criteria are assigned. In‘step 104b an event

assessment criteria list is generated. Those of skill- will understand that the workflow



audi ence actions that tenporally relate to the
evaluator's notes, while referencing the guidance
provi ded during the exercise planning process. This
automation and recall capability are not avail able
usi ng current manual data collection and synthesis
techniques. The resultant After Action Reports
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server 12b with the Internet 14. It will be understood that the participants 12 might
participate in the subject scenario as multiple separate teams or as one organization

working together to respond to the scenario. The participants or audience 12 can receive

information via their personal computers and intranet 12a, such as by e-mail, telephone or
_-any other form of information providing systems, such as video, crisis information -
management system (CIMS) or the like.

The evaluators 110 can wirelessly communicate with a server associated with web

14 using wireless personal communication devices indicated generally at 20. This
wireless communication capability makes it possible for the evaluators to readily move

- among the audience or participants during the exercise. -



stored for subsequent use, step 122 during
after-action review. Step 118 can be repeated as
appropriate to provide suppl enental assessnent
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For any given scenario event, there is a workflow procedure or event sequence,

the workflow event list step 102b, that the audience is expected to follow in response to
the occurrence of the scenario events. The expected workflow event list 102b for the
sample scenario event in Fig. 3 is illustrated in Fig. 4. The scenario workflow event list
102b can then be stored in a database such as database 32, Fig. 2.

The scenario workflow is analyzed to define what assessment criteria, if any, are
applicable for each of the workflow events step 104a. The assessment criteria list, step
104b, is created and stored in a database such as database 32. These criteria include a -
description of the objective behavior that is expected of the audience, an event priority

used to designate relative priority of events, an Evaluator Observation column to cue the



emer gency scene related sinulation activity. System 32
stores and nmakes avail able scenario events,
procedures, standards, including the workflow event
list, the event assessnent criteria lists and rel ated
assessnent information. Role players 34 interact with
t he ongoi ng scenario and participants in the session
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event, including the assessment criteria list step 104b for that event can be retneved for
example from database 32. The evaluator 110 is prompted with context-sensitive
assessment criteria as key and critical events occur via an automated assessment device,
or AAD 20. :

- The AAD 20, for example, hand-carried Tablet-PCs, enables the evaluation team
110 to coordinate evaluation respbnsibilities, display lists on other exercise material and
exercise status at any time during the exercise. F igs. 7A and 7B are sample displays as
might be presented to the evaluation team 110.

- Fig. 7A illustrates an exemplary normal AAD display where the scenario event
monitor is shown in the bottom half of the display. The evaluator records assessments in

. the top half of the display. As the evaluator records observations against each exercise
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context-sensitive assessnent criteria as key and
critical events occur via an autonated assessnent
device, or AAD 20. The AAD 20, for exanple,
hand-carri ed Tabl et -PCs, enabl es the eval uati on team
110 to coordinate eval uation responsibilities, display
lists on other exercise material and
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exercise status at any tine during the exercise. Figs.
7A and 7B are sanple displays as m ght be presented
to the evaluation team 110. Fig. 7A illustrates an
exenpl ary normal AAD display where the scenario event
moWIIASF IS GLARMBD: i n t he bottom hal f of the display.
The eval uat or records assessnents in the top half of
the display. As the evaluator records observations
agai nstl_eacm%ﬁwh&? geal , the AAD provides
I medi at e feedback o ‘cise goals that require
addi t i selining aiseenatip mrlsﬂ(ypre;létﬁfe tdlaisslested sitdatieant | y
reduce or the evaluator to closely nonitor
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l[imtations of the invention. Simlarly, those of
skill in the art will recognize that none of the size

or loegatio articipants oy audience 12

" eval'uat or gxr&%%légggmedﬁgﬁﬁ’(‘@ﬁ ‘Iﬁﬁcﬁr%@%‘?w&%m
&east inipaitf wirtlegsy of the invention. Fromthe foregoing,
it wll be observed that nunerous variations and

nodi fi cations may be effected w t hout departi ng from

the sgirit A t. i nyent g to be
understoodt at no plipedd F%m\i 48&5 cfluaestsﬁ%mngreal—
- Epesvaluatiapipforaiation r-alzitive%é iR Reveei&itn is i ntended or
should be inferred. It is, of course, intended to

cover by the appended clains all such nodifications

as fabl. wi Abhdindd's fRE iPhny 8% & Al PRoodt SHATL Wik

includes providing supplemental mfonnatlon_ relative to evaluating the event, in

response to previously stored observations.

5. .. Amethod as in claim 4 where the criteria aze communicated, at least in
part, wirelessly. '
.6.. . Amethod as in claim 4 where the supplemental mfonnatlon is provided in

real-time as the event is. tang place.
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1 . A nmethod conprising: defining a scenario workfl ow
relative to a selected situation; storing the
wor kf | ow, establishing a set of assessnment criteria
relative to a plurality of workflow related events;
retrieving assessnment criteria for at |east one active

event as the, scenari o , proceeds; and providing the
retrieved adsBEHogs claimedinagy pse ahthe peeceding elaims which includes
alsatingteRglubiticiEin iGedu it 16l e e .

met hog as cl ai ntéoﬁgﬂ?t;}cﬁféc}ld;%%@é’%& %%fl ﬁfiradsaé }elagte iPfedgiermined
cORIfGHY®Sat ed, at | east in part, wrelessly. 3. A

nmethod as clained in clains 1 or 2 which includes

storing real- tinmeevaluation information relative to

. the ac®ive evmsthod 4s clainfedRian0d) W Yoy .
of the rec&di ng cl ai rrls whi ch9 ilﬁ?lfgllgz% préf\#gl?ﬁés{mﬁhmdwes
s rﬁgﬁwémr mformstipmtalasive te thetavers, incombinatiah with ieiporally related,
epRBtoret reviously stored observations.

5?5 ore ,%vafugﬁcﬂﬁﬂﬁf—m%@or?

method as 1n claim4 where the criteria are
communi cated, at least in part, wrelessly. 6. . A
met hodgas iR claimA4 where the supplenmental .
i nf or nit | ont e (?do%icé% efin apg qpe of the preceding leismm whish includes

t@sparthelit .pekgj-n-@,% ﬁglﬁg .ed .in any one of
t]ﬁgpprece%?ﬁg cl ai &s I C ?ﬂ@?ﬂ%@@l&gtori ng

eval uati on information during the event grouped at
| east r ramned objective ]
st iy pPrg %tﬂ%d'ys fafmed any cln\lle (Sc’f claims 4 to 9 where the supplemental

information is provided, in part, wirelessly to at least one evaluator.

11. A method as claimed in any one of the preceding claims which includes -
- carrying out a plurality of events related to the scenario workflow.

12. A method asclaimed in any one of the preceding claims which includes

.- wirelessly receiving assessment criteria related to a plurality of workflow related events.

13.. . A method as claimed in any one of the preceding claims which includes
-providing wireless receivers to the evaluators.

14 Asystem comprising:
a stored workflow event list;

a stored event assessment criteria list;

circuitry to provide information to an evaluator for assessing a plurality of

events at or about the time a respective event occurs;

and

circuitry for providing supplemental information to an evaluator.

12



8. A nmethod as clainmed in any one of the preceding
clainms which includes replaying stored
information-relative to the event, in conbination with
tenporally related, pre stored, evaluation
information. 9. A nethod as clainmed in any one of the

preceding cl,ai whi ch incl udes preparing reports ]
pert ai H]ng £ gg‘&ﬁﬁ?ﬁl{“?‘ﬁﬂlcgﬁ%dﬂa&@%!mmﬁs ArGREnHePreidde
chszessmdnt ofit@ o @ pirdlity oF &dlkatdhs! © 9 where the

supplenental information is provided, in part,
wWrelessly to at |east one evaluator. 11. A nethod as

claimeg; in . ecedi,n | ai. i.ch
Cnal s " AR Ohinldiia BEEE 1402 16 i dlics barage fora
tRuality of everdmbsessmentsf | ow. 12. A net hod ascl ai med in

any one of the preceding clainms which includes
wi rel essly receiving assessnment criteria related to a

pluraliizty of spARink l; NS 13, - A hod
as clained in anyﬁoﬂég&r{) H? %ﬂ%sregg’glt iorlfgl 60%'21(’%&“%463??
Pherlied evahaber uiith tyhidbr e eds comeisensitivd Ssésent criteria,
eval uators. 14. A systemconprising: a stored

wor kfl ow event |ist; a stored event assessnent

crited8a- | AsdystemGisiclithbd i dRmPI7OVhAE af 1BAPEIRL bOBe b
eval uat or ssessing a plurality of events at or

f.or

‘Y’{%a& respective event occurs; and
circuitry for providing supplenental information to an
eval uator. 12 15. A systemas clained in claim14

whi chif.ncl Adgstemias claihed/intobaimik OV 61l 8 Vi€ &RBRS include sofiware
of evaluators. 16. A system as

1 en Turelite
%Ha#[ﬁ%%‘??‘;ﬁ?%?oi&?rg‘;{%éxt&?c%ﬂﬂ}ﬁd&“%@ﬁ%es st orage for
a :

20. A system as claimed in claims 17, 18 or 19 where the units include

- software to receive and present feedback information to the eﬁfaluator relative to the

exercise.

2L . Asystem for evaluating performance during a scenario comprising:
first software for creating a plurality of scenario workflow events;
second software for creating assessment criteria for each of the workflow events;

- software for determining at least one active event of an on-going scenario;
software for retrieving assessment criteria for the active event at or about the
time the event occurs;
software fpr receiving event related assessment information from the evaluator;

and

- software providing for supplemental assessment information to an evaluator.

13



© -asses

plurality of event assessnents. 17. A system as

claimed in clainms 14, 15 or 16 which includes a

plurality of evaluator units which provide

context-sensitive assessnment criteria. 18. - A system

as claimed in claim17 where at |east sonme of the

uni ts 220MArysteines WaibEmDlaim 21 Shofe HYH QMR ak! AR And stores
inclains 17 or 18 where the units include software

eAL6H AL WArkdlomqyaridist t o enter exercise rel at ed

observations. 20. A systemas clained in clains 17, 18

or 19 where the units include software to receive and

pr esen?3.f eeflispstémian tlaimal inchitho 21 loe 22 wilekth@ Eedofill 3fwe creates

t encgise. 21. . A systemfor evaluating
pgﬁ%(r%errsa%g'gr%ﬂ HgrLasscEReNcHEg sk i sing:  first
software for creating a plurality of scenario workflow

events; second software for creating assessnent
criterdda f ok Sysiammaselainted inclalohy 3y v Bsyhiclsinkhudes e

fé?ﬁm%ﬁ‘et i i east one act,ive.event of an
on- gol nigfgﬁsc@%girggg%segs%ﬁ%?%aﬁi S AGHYS e\fthg assessnent
criteria for the active event at or about the tine

the e ﬁgt ccurs; software for receivi ng event related
Stent £} WEGPHRGaRe inmytone of olaima2dito 24 avidch

- Sl ANRESVWAR Yordidhyh sient
information to éﬁﬂa‘g{l}g Su P %&eﬁﬁ?@%ﬁ%ﬁ gélgctegﬁp%gn on-
epmeeEent igthelexalonted where the first software creates
and stores at |east one workflow event list. 23. A
systemas clained in clains 21 or 22 where the second
- sof tvdb.e CASRLEMH asMkndd AY S ofle YPLIKIALY BYE ihich includes

assesspent criteria |ist. _
- wireless I/O devices for entering assessment information.

27. A system as claimed in any one of claims 18 to 26 which includes
software for storing assessment information.

: : 2-8 A system as claimed in claim 27 for retrieving stored assessment
information., '

14




24. A systemas clained in clainms 21, 22 or 23 which

i ncludes software for displaying assessnent criteria

for the active event. 25. , A systemas clained in any

one of claims 21 to 24 which includes software for
diSGENARIO WORKFIFOWAB ASRIPARBESSMIER TS SR ANDPIETHOD
going event to the evaluator. 26. . A system as

claimed in any one of clainms 21-to 25 which incl udes
ABSTRAEST OF PrHeHISEEOLPREEN € i Ng assessnent

information. 27. A systemas clained in any one of

cl ai tg 26 i ch.includes sqoftware for storing

ass es%; ﬁ%sg?m f"ﬂ‘?&’%‘?@ﬁ? aylomAting PEORMANCE RasepwREntyof an exercise or
aCtrainiAg2dctivity provide etieRO ash Qs A

nfor ation 14 'SCENARI O Vet SO lnmaltime e one or more
CYHSAER) ANCPOWTTIGtion WEBTRAOIIQE efeftsDl SThOBVRRaS YaheMirelessly

: -apt ot i rformance assessnents of
oSI98 b AR 57 ity sy peionoovi (AAR)
assessnment information in real-tinme to one or nore
eval yators in conjunction wth unfolding events. The
FEW%?Eators can wirelessly conmunicate assessnent
information to a database for after action review

(AAR). Figure 1.
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