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system for skills-based testing and training and, in particular, to nethods
and systens for sinulating an application such that an operator's skills

can be tested or trained by interaction with the simnmulated application.
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organization. Computer-assisted testing and training is one means to accomplish
this task.
However, computer-assisted testing and training today is limited.
Two approaches are currently utilized. The first approach involves testing and
20 training with respect to an application by launching the application itself. There are
multiple disadvantages to this approach including that the application must be
appropriately licensed, and the testing or training is tied to a specific release of the
product. Thus, the test or training scenario needs to be revised with each revision
of an application. The second approach involves testing/training using “canned”
25 (e.g., captured) images from the application. This allows tests and training
- situations to be developed that require a user to answer questions about what they
are observing or what they already know. However, the results, especially as to
training, are limited, because the user doesn’t interact with the application.
' In addition, the type of information gleaned with test takers and
30 trainees using both of these approaches is typically limited to what is termed -
~“knowledge-based” testing/training or “performance-based” testing/training.
Specifically, a user (test taker or trainee) is typically judged on whether a question
was answered right or wrong - that is, does the user have knowledge of a
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20 questions using an existing data repository of questions; a process for

administering scenarios to students, and an environment for running tests and

training scenarios and for automatically capturing, measuring, and scoring student

responses.

In one embodiment, the Skills-Based Simulation and Measurement

25 System comprises one or more functional components/modules that work together

1o produce and administer skills-based measurement environments and to provide

skilis-based interactions with simulated aspects of applications. For example, a

Skills-Based Simulation and Measurement System implemented as a client-server

architecture may comprise a client portion and a server portion. In one example

30 embodiment, the client portion includes a simulation engine that is run by a student

and tracks the student’s responses. The simulation engine may comprise, from a

functional perspective, a testing or training interface and a response tracking and

scoring mechanism. The server portion comprises all of the components and data

that are used to implement the (client-side) simulation engine. Thus, from a

35 functional perspective, the server portion may comprise a skills-based testing and
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Other aspects of the Skills-Based Simulation and Measurement
20 System are described in the other sections herein.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is an example display screen of a testing environment
presented by an example Skilis-Based Simulation and Measurement System.
Figure 2 is an example display screen of the same testing
25 environment presented in Japanese.
Figures 3A-3G are example screen displays of a test scenario for
| testing skills using simulated aspects of a spreadsheet application.
Figure 4 is an example block diagram of components of an exampie
Skills-Based Simulation and Measurement System.
30 Figure 5 is an example block diagram of a simulation engine of an
- example Skills-Based Simulation and Measurement System.
Figure 6 is a flow diagram of the overall process of using an example
Skills-Based Simulation and Measurement System to create, manage, and
administer skills-based measurement scenarios.
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15 Figure 14 is an example flow diagram of an Assign Scenario routine
of an administration interface of an example Skills-Based Simulation and
Measurement System.

Figure 15 is an example display screen of an administration interface
of an example Skills-Based Simulation and Measurement System.

20 Figure 16 is an example flow diagram an Author Scenario routine of
an authoring interface of an example Skills-Based Simulation and Measurement
System.

Figure 17 is an example flow diagram of an Associate Question
routine of an authoring interface of an example Skills-Based Simulation and

25 Measurement System.

' Figures 18-21 are example display screens of an authoring interface
of an example Skills-Based Simulation and Measurement System.

Figure 22 is an example flow diagram a Publish Scenario process of
an publishing interface of an example Skills-Based Simulation and Measurement

30 System.

Figure 23 is an example block diagram of a server environment for
an example Skills-Based Simulation and Measurement System that includes
example components built by a Publish Scenaric process.

Figure 24 is an example block diagram of a general purpose

35 computer system for practicing embodiments of a server portion of a Skilis-Based
Simulation and Measurement System.



25 Measurenment System Figures 18-21 are exanple display screens of 22 006
authoring interface of an exanple Skills-Based Sinulation and I\/basg ?nl@
System FiWao¥1®W246 s an exanpl e fl ow di agram a Publ i sh SceP@l/U803sewess of

an publishing interface of an exanple Skills-Based Sinul ation and

Measurenent 30 System Figure 23 is an exanple block diagram of a server
environnent for an exanple Skills-Based Sinulation and Measurenent System
that includes exanple conmponents built by a Publish Scenario process.

Figure 24 is an exanpFigurg & isdiaagesample dlapkndiagrampuebasgenasl quipeser

system for &ﬁﬁhté?'s?&eﬁ%%‘réﬁi‘& é&%b@d‘rﬁ’%‘éﬁ{%fﬁ‘?ﬁhéhpﬁbrﬁén 8f 29KillsSpRased
Si mul ati on asur Syste 22/ 11/ 2006 WO 03/100746

PCT/ US03/ 16§'7@U PF'%?B asyr%mee& ¥®EB:- bl ock di agram of a general purpose
conputer system for pFigaté Qeng anbextimpiet bloek diagidne uf n@@étdsom ekample

bl ook di Bgr Ao, e heeRhCol i AISTERts, SRRsEh AR & dh eximhly SKASF: or
dat a reposi Bassgd Sa‘bhlahoniandrlﬁmmmpmnsswﬂem Based Sinul ati on and
Measurement System Trghfea? fs o eRmBIAHIBLE dPlRah GHAY HAIBAREING M ERfESS | N

and code f]ow between’client an ver Sys

engine to Upmdelveen plienaand seneh Spfa@@as uSingrR i pwogg%sas\dﬂ lengie e an
exanpl e fl og\eﬂgraf&gndvﬁgnmgg@e eg.ode fl ow bet Ween a client portion and a

server f rtion of an ﬁﬁ@aﬁ‘@ é&"sﬂﬂB{lsed Si nmu tlon(ér} FII‘:W‘FSWE%I{E%Q
System I npl enent a I

E?/rbodi ment scrgife fidve bpiveseard cliemt pottioorangroserder pumnan oéah exampledSkillsiBaseud

net wor k- bas L“E% gﬁd S%Y%Sﬁ%%ﬁén% Hﬁ)erhaﬁ l.|Qng and training of

an appllca y Simulating aspé e app |ca ion's user interface.
Exanpl e enbodi ments provide a Skills-Based Sinulation and Measur enent

System (" SBSHRILEDWESORPADNOFPALIINVENTIIN authors of tests and
training prograns e .S ated ap ation environnmepts for
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15 and network-based methods and systems for skills-based testing and training of an

application by simulating aspects of the application's user interface. Example

embodiments provide a Skills-Based Simulation and Measurement System

(“SBSMS™), which enables publishers and authors of tests and training programs

to provide simulated application environments for testing and training students

20 (users of the simulated environments). The SBSMS also provides sophisticated

and automated tracking and measurement capabilities that measure how well the

student is performing a given task by evaluating how the task was performed and

not just whether the student performed the task correctly or incorrectly. Moreover,

these measurement capabilities go beyond a determination of a predefined

25 performance level or a determination of a student's performance relative to other

students’ correct or incorrect test scores. Thus, the SBSMS is able to provide

“skills-based” testing and learning in addition to any knowledge-based or

performance-based testing and learning.

For the purposes of describing an example Skills-Based Simulation

30 and Measurement System, the following description makes no real distinction

between the techniques used to create and maintain a skilils-based testing

environment and a skills-based training environment. One skilled in the art will

recognize that in some situations, one difference between these two types of

© environments is potentially the type of feedback given to a student and the timing

35 of the feedback. For example, it m'ay be beneficial in a training scenario to give a
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environment presented in Japanese. Each component shown in display screen
200 is the same as that illustrated in Figure 1 in English, except that the text for
some of the test names and the labels on the buttons and other interfaces are in
the designated language, here Japanese.
The Skills-Based Simulation and Measurement System provides a
25 set of tools for generating simulated application environments that include
questions for testing and training; a process for publishing new scenarios (tests or
training narratives) and questions; a process for authoring new scenarios and
questions using an existing data repository of questions; a process for
administering scenarios to students, and an environment for running tests and
30 training scenarios and for automatically capturing, measuring, and scoring student
| responses. In overview, a publisher creates a “simulation engine” (a simulated
application execution environment} for the test or training scenario and makes the
scenario available for association with students or organizations. A student then
runs the published test or training scenario using the simulation engine and
'35 - responds to the questions (or tasks) presented. The simulation engine captures
~the student's actions performed in response to the questions/tasks, measures
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si mul ated and by associating roles with different users.
20 The testing and training scenarios that can be generated using the
Skills-Based Simulation and Measurement System can contain both questions
(such as inquiries, tasks, or directives) requiring simulated aspects of the
application and guestions that do not. Questions that require simulated aspects for
simulating interaction with an application are referred to as simulation questions.
25 Examples of such questions are: “In the following spreadsheet, highlight all of the
cells inrow 10." To respond (answer) such a simulation question, the studentuses
the simulated application interface, for example the menus and buttons, as if the
student were using the real application to respond to the question. Questions that
do not require simulated aspects are referred t¢ as non-simulation questions.
30 Examples of such questions are multiple choice questions, in which a question has
~one right answer from mulitiple choices; story-grammar questions, in which a story
is provided and a student selects from different answer choices the best answer;
order sentence questions, in which a series of words or phrases appear and the
student moves them (e.g., with a mouse) into correct positions to constitute a valid
35 sentence. Other types of non-simulation questions also exist. Also, one skilled in
the art will recognize that both simulation questions and non-simulation questions




environments, tests, and training scenarios, including new questi on? f?’i@QG
sinmul ated application environnent ("sinulation questions") and poss g(

know edge-was@diogaest i ons (" non-sinmul ati on questions”). AnPCHEESIBAG670i s a

user who conbi nes existing questions, whether sinulation related or not,
into a new 15 scenario; adds questions to an existing scenario; or who

nodi fies existing scenario properties and/or non-simulation questions, and
the like. A "student" is a user who takes a test or runs a training

scenari 0. Aand thkil reispemsasaran bespresasted inmanydarmsiiseludingdextegraphigs oand
training scgpgpi 0 by associating scenarios with students and by

associ ating roles vmth dlfferg}é users. 20 The testing ?nd traini ng
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The S|nu|a engi ne si a es interface aspec crosoft Excele, a
spr eadsB@ett grﬁymp@;pp@nglne applicable at that time. Specifi cally, question area 3B02

presents the question/task text (if any) or other instructions associated with the
task given to the student to be answered or responded to (for example, audio or
graphical instructions). Progress bar 3B03 indicates the number of questions
completed out of a total number of questions. Time indicator 3B04 indicates the
25 time remaining if the scenaric has associated time constraints. The “Skip” button
BGO5 when pressed causes the simulation engine state to progress the next
question. The “Done” button 3B06 when pressed indicates to the simulation
engine that the student is done taking the test or done with the training exercise.
The “To Tests” selection area 3B07 when pressed returns the student to the
30 scenario selection screen, for example the screen displayed in Figures 1 and 2.
The application simulation area 3B10 contains the user interface components of
the application that are being simulated along with resulting presentation. The
student can interact with these components and any presentation of the application
state related to the task at hand as if the student were interacting with the real
35 application. In the spreadsheet environment illustrated there are display areas
(and simulated aspects of the interface) that are shared between the simulation



owned by Mcrosoft Corp. Figure 3A is an exanple screen display of 2?111/2006
opening screen for a skills-based test scenario. Display screen 3A

cont ai ns avbead®r4s area 3A02, instruction area 3A04, a | anpurRgsosdesiognat or
3A03, a "Begin" button 3A05 for starting the test, and a "Return” button
3A06 for returning to the scenario 10 selection screen, for exanple the
screen displayed in Figures 1 and 2. Once the student depresses the "Begin"
button 3A05, the scenario begins execution. Figures 3B-3G show a

progr essi onquestioosi farexasiple, e rexaand colummbeaders, manus; dislogs atasgishd to
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i mul ated al ith " t th
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si mul at Q)n feBD%ellq Asdrctioneoha) ].Q)%ﬂﬁél PGHQJSQB'I 168ialpg window 3E01 is a

simulated version of the “Format Celis” dialog that would normally be presented by

the real application in response to a selection of the menu item “Cells...." This

dialog, however, is a simulated dialog, so any behavior invoked by the student is

programmed into the simulation engine. The simulated dialog (as well as the real
25 dialog in the application) defauits to the “Number” property sheet.

To correctly respond to the original task, the student needs to access
the “Patterns” property sheet, which allows selection of a background (cell
shading) color. Figure 3F is an example screen display of a dialog window
produced and displayed by the simulated interface in response to selection of the

30 “Patterns” property sheet. The “Patterns” property sheet 3F01 (dialog window) is
activated and displayed. The student then picks a color from the displayed dialog
window 3F01 (preferably cobalt), and the shade of the range of celis previously
selected is modified to the selected color.

Figure 3G is an example screen display of the resulting spreadsheet

35 after color selection for shading the selected range of cells. In Figure 3G, the
spreadsheet 3G01 shows that the selected cells of Row 10 (cells 3G02) have



guestions, for exanple, the row and col um headers, nenus, dial ogs, §1/2006
and display areas that will vary from question to question, for exg?é (1

t he currerWO 0gio¢7ént s of the spreadsheet 3B20. I n sone enbPdi/wsesis6emf an
SBSMS, the shared display areas do not change when the sinulation engine
advances to a 5 next question. Instead, only the areas of the presentation
and interface specific to the current question are nodified. As currently
illustrated, question area 3B02 is presenting an exanple directive to
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students in the use of interfaces to physical apparatuses. For example, an

SBSMS may be used to present a simulated interface for configuring a copier

machine, a printer, or other similar device. Other examples include using the

SBSMS to teach a student using “how to" scenarios, for example, how to assembie

25 something, how to complete forms, how to calculate formuias on different types of

data, how to draw conclusions from a set of facts, etc. The SBSMS in these

instances can present a task to be performed, capture and measure the response,

and provide the student with feedback before embarking on the next task. The

- simulated interface may be completely pictorial (such as to replace an instructional

30 manual), text-based, audio-based, or some combination of graphical, textual, and

auditory.

Also, although certain terms are used primarily herein, one skilled in

the art will recognize that other terms could be used interchangeably to yield

equivalent embodiments and examples. For example, it is well-known that

- 35 equivalent terms in the testing and training field and in other similar fields could be

| substituted for such terms as “queétion,” “answer,” “response,” “directive,” “task,”

10



35 after color selection for shading the sel ected range of cells. 2&753%606
3G the spreadsheet 3@1 shows that the selected cells of Row 10 (

3Q02) havewOd32®74d/ 2006 WD 03/ 100746 PCT/ US03/ 16670 chanBetuswd/ss70 ( The

bl ack and white version doesn't show the cobalt and the text 1is

unreadabl e, but the cells have been nodified appropriately.) The

progression of responding to the given task is now conplete, and the

student selects the "Done" button énot shown, but the same as 3606 of
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be implemented according to a client-server architecture and may be implemented

instead as a monolithic program. Aiternatively, the SBSMS may have client and

server portions, but they may execute on the same machine. One skilled inthe art

will recognize that any well-known implementation approach will work with the

25 SBSMS techniques, whether explicitly mentioned or not.

' In an example embodiment, the client portion 401 includes a
simulation engine that is run by a student and tracks the student’s responses. A
simulation engine is a simulated application execution environment. It may be
present in some form on both a client system and a server system. The simulation

30 engine may be implemented as a physical component or may be an abstraction of
a plurality of components. Typically, the client simulation engine 401 comprises,
from a functional perspective, a testing or training interface 402 and a response
tracking and scoring mechanism 403. The interface 402 is specific to the scenario

- being run by the student; that is, if the scenario is a simulated application (or

35 aspects thereof), then the interface 402 includes the simulated aspects of the

application. Alternatively (or additionally), if the scenario contains non-simulation

O



30 manual ), text-based, audio-based, or some conbi nation of graphi02PV11[2006
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used interchangeably to yield equival ent enbodi mrents and exanpl es. For
exanple, it is well-known that 35 equivalent terns in the testing and
training field and in ot her sinilar fields could be substituted for such

terms as "question," "answer," "response," "directive," "task," 10
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20 receives student responses and scores from the client-side simutation engine 401

and stores them on a per user, per test basis in the data repository of test/training
scenarios and student data 408.

Figure 5 is an example block diagram of a simulation engine of an

example Skills-Based Simulation and Measurement System. In an example

25 embodiment, simulation engine 500 is an abstraction in that the individual

components 502-508 exist independently and are incorporated as needed to

implement a particular testing or training scenario. One skilled in the art will

recognize, however, that a physical component with the subcomponents shown

~ - could be constructed and managed in the computer system as an independent

30 component. Simulation engine 500 is shown from a server system perspective

and presumes that a particular scenario includes both simulation questions and

non-simulation questions (which may not be the case). It contains a response

tracking and scoring component 501, one or more non-simulation engines 507 for

presenting and managing non-simulation questions using non-simulation question

35 data 508, and simulation components 502-506 for presenting and managing

simulation questions. Specifically, the simulation components comprise a

12



25 SBSMS t echni ques, whether explicitly nentioned or not. In an exaQ?yf /2008
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(e.qg., ey S. n e_ myv [.int n
seauenctl) e MRy TRINERFane RO HIENE hiay 05 roRlEFeitoEpS SRS
The server $@3.t(Fonexampls the Exeal menusainddialogsshowerin Figunes 330G mayaie ar e
used to inp bnted® ab CedRpbnatid B} MUiALIRCERLAE S8 alddinidife @ 10
functional perspective, the server portion conprises a skills-based
testing andSiugtiongprapenent faveachsauestion torbe Braseniad, Jouexampign auesianat i on

conmponent s gifh(ilatiodsbrhBerient8 8041506, NEAch SipRlaiddoguedtin Yonsiitertl @bataidi ch
he skil|s-bas and training

ngi ne 185 T TirsnaEes Ak, g o gk & iRy Akt 1 Bnddfe,
requests f oskilfeak initbe artokill ae pagriize thad ot doesponegi® mayralsobe gresentasuah and
o o CeBESRRL Rt Sy oH Bk AR RA Ay AL, supper
si mul ati on f@ngnrwgﬁmtiom@ogem@ mepuang menudtem handlicgcads). i npl ement t he
testing or training iTHeShA&tIGHEngiRE S00GIGRFEREA HPFIguRe 5! ROusHifto Gréatd NY
mechant 551 4he- environmant Sxecated on s dibnt aysten 10 Tuna Situlated applicaton
scenario. Specifically, the components of Figure 5 are used to generate and
implement the testing or training interface 402 and the response tracking and
scoring mechanism 403 that comprise the client-side simulation engine of, for
example, Figure 4. In one embodiment, however, instead of preloading each
25 question simulation component to the client system at once, the individual question
simulation support is downloaded to the client system on an “as-needed” basis.
- Such delayed loading is described further in detail with respect to Figures 28A-
28C. In another embodiment, all of the simulation question information for the
entire scenario is downloaded initially to the simulation engine on the client
30 system. _ ,
' Figure 6 is a flow diagram of the overall process of using an example
Skills-Based Simulation and Measurement System to create, manage, and
administer skilis-based measurement scenarios. An example SBSMS may
present an initial interface to allow a user to select between these different
35 functions (display screens not shown). Although these steps are shown as
discrete steps in an overall process, one skilied in the art will recognize that the
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20 receives student responses and scores fromthe client-side simnul ?gi/?TIZOOB
engi ne 401 and stores themon a per user, per test basis in the da

reposit or yYWO3MMS44 t r ai ni ng scenarios and student data 40BCT/BB@I6E05 i s an
exanpl e bl ock diagram of a sinulation engine of an exanple Skills-Based
Simul ati on and Measurenment System In an exanple 25 enbodi nent, sinulation
engi ne 500 is an abstraction in that the individual conmponents 502-508

exi st independently and are incorporated as needed to inplenent a
particul ar fodewingyfupctionalithcary beqwasented irodéfesant ordars and pediferentitimes
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conponent s of . presenti nd mana TRt On questi ons
Speci fi cal | ysertafestident RIgvie lgniferpation Fh%§B§M§’ZaQ@F|1q}°3W)G’at5\/\@

03/100746 P&&hbﬁ@@dté@ﬁr@s@p@dtﬁ&h@&%ﬁs begiisn teic skils-besedssting and
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basi ¢ | evel Wheppibet s¢emarianfnishes. hatréngainel studenbozan eontinoartentn armtherdl ng

the logic t aﬁgnaf%rﬁlnhe%nf\h ]-R; o gfbéﬁﬂtﬁitie%rbftﬁe QFIIES%GH@ITFII atigh

question is resent e regar the
bei ng si mﬁfbﬁl M?aSW%'ﬁe%t %Yﬁﬁ%l@ntﬂﬁslee%ip%ﬁée ﬂGSCFF@@QrféIébef with re @W%@enarl 0
derived fregusds -p_ﬁgl ication to be sinulated potentially has sinulated

conpr 1 B the ~appl 1 canaes PRl e ey IRSIcHeE B GHERIBUAEN ISR BB s e
control of themuseradadminhisteator cortimiesie slebsG05c609te nagulify user piperties dnel
shown 1 - 7 E RS RorigR  1hehf ok WfinGes I ek 3%, SHEGHRaME SHed P07
engi ne 500 &{%dhe administrater seleetﬂ atpasticulamyserdat adminigisationyies speoifies @ be
presented, {&Qf uﬁéﬁmﬁ'\ Ste (g%t?@tnf thd acﬁh:m&r%idr‘?ﬂo&ﬁ@ﬁﬁﬁ%ér pRebenits, thétin
sinmul ated quest] 0 cont al
20 step 607 the user data is updated or added to the appropriate data repository
which stores that particular user's data. Otherwise, the administrator continues in
step 608. In step 608, if the administrator desires tc assign a scenario to the
selected user, then the administrator continues in step 609, else either continues
to apply administrative functions to another user or decides to do something else
25 with the Skills-Based Simulation and Measurement System. In step 609, the
administrator executes a series of steps to assign a scenario having scenario_ID
to the selected student. These steps are described further with reference to
Figures 14-15.
In step 610, if the user desires to act as an author and to author a
30 new(or modified) scenario, then the user as author continues in step 611 to invoke
other steps to author a scenario, else continues in step 612. The particular steps
involved in authoring a scenario are described with reference to Figures 16-21.
Once the author has finished, then the author can continue to author another
scenario or execute any of the other functions of the Skills-Based Simulation and
35 Measurement System.
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15 the specific interfaces and data to inplenent a question and its gy\.g:ﬂﬁoos
One skilled in the art will recognize that other conponents nmay alg

present, SWOW3/1M34cconponents that support generating nenusP@rUseigettat ed

i nteraction support for an application (e.g., generic nenu and nenu item
handl i ng code). The sinulation engine 500 illustrated in Figure 5, is used
to create 20 the environnment executed on a client systemto run a

simul ated application scenario. Specifically, the conponents of Figure 5

are used to generate lngtepiGi2, drtbatusendesises ta@ublish eihei agewhsisrdation 402

and the respadipfiol Bﬁ%hhi}@tléﬁdque%‘ﬁeﬁé Yer ’?%E@f%rﬁfﬂ thea ﬂ'n'éahséloﬁﬁ’rm?oﬁish@re

client-side simulation

exa ur.e .
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dol ayed PoadtairB! Feel i 4 eRueRt Ahe e o vt el R0EE o Bt gn 225 Son
28C. In enoﬂaelorm&ﬁbdlmbhsherdhas firtisiénk tbermﬂnmpublursrmue:anmmtmuem pelblistn f or
the entir ea@%tﬁﬂla b@né | - eébgﬁ@%dfP Itk | héP fﬁlji’tﬁlfoﬁb”w fiid ;S’Tﬁiif‘s@éé%% on

the client tystem agram of the ove process of
usi ng an exgaipylatiorsrng Megsysement Fystam. on and Measurenent Systemto create

manage, and adm nl stﬁguféwhé én@&%ﬁﬁ:l@ﬂ@ﬁ@@?ﬁm osmﬁep%erfénnem
|aI interf §?/1Ce to oW a userL t .sel ect tvvee

SBSMS mw gr es al[]
these dilPf ePXAIPPIGSH H% Héea(sHF"s'BF% e%‘ﬂPé‘é”ﬁ%"tntBtrué‘h%\ﬁr'W“ appR L1 Wese
steps are si;;cstemaﬁlthduglmtfﬁsieps amsshiowraas pedoahéd prasegesnoenens kkilléedih i n

Lhe art i iner R G kR WepodBIPFI 4424000 A AShARAY 4he BRSNS 16670

followngfun eren €rs an
di ff erent tarmoceﬁwd@@ﬁﬁateb@r Bmeat)anwreaeﬁppmdierflowmwapamﬁtéarﬁ@er Wi th

an exanpl e &m)}tﬁe codd. r!'Iﬂl[]s &h8 SRIpR'dre prée?éntédiﬂé Pés‘iioﬁsnfe%%értamfbv&ﬁ%nar I 0S
to user% V\@g r?r g ne\# enrerl 0 %ﬁ({r& ] XI %“1 one; algel )
publ i sh1fe ans in 4ke dnteras beingintes R (?é@ 8 8EPY |S(15'8Y"Iny
step 601, iéxemplanyrofithel prodess thatdesursafter arsmdmts*.mrwccessfuMeggedhentmser
2e st udent  DeciiRory MesSpfifiens et 8 sibbure RifierE B, Ffing '
aut hent i catsegnario. st ep 603, the SBSMS begins its basic skills-based testing
and Specifically, in step 701, the system determines which scenario the
20 student has designated. For example, a display screen such as that shown in
Figure 1 may be presented from which the user can designate a scenario. Using
Figure 1 as an example, once the student selects the “Take Test” indicator on a
particular test, an introductory display screen for the selected test is displayed, for
example, the display screen shown in Figure 3A. Thereatfter, in step 702, when
25 the student selects the “Begin” button for the selected test (for example “Begin”
button 3A05 in Figure 3A), the environment begins the selected test by requesting
and loading a series of files/pages from the server. (Until the student presses the
“Begin” button, the interface may do other things, which are indicated by the
ellipses and the retumn to the scenario selection screen.) Specifically, in step 703,
- 30 which actuzally is representative of a multitude of smaller communications between
the client and server, the client receives a simulation engine from the server. The
server decides what components to send as the simulation engine based uponthe
first question. For example, if the first question is a simulation question, then the
_ simulation engine will typically contain a simulation base engine (that is used for all
35  simulations) with an application base simulation component and the simulation for
the first question. Alternatively, if the first question is a non-simulation question,
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10 trai ning execution environnment and executes a scenario sel ected 2? ’1??006
student. Wen the scenario finishes running, the student can conti é

run anot héW0 08d¥i4tri o, or continue on with the ot her capabPCTAB&66H t he
Skills-Based Simulation and Measurenent System These steps are described
further with reference to Figures 7-13. 15 In step 604, if the user

I ndi cates that admnistration is desired, then the user as adm nistrator

continues in steps 605-609 to nodify user properties and _assign various
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20 Figure 8 is an example flow diagram of an example simulation engine
run by a client system. One skilled in the art will recognize that there are any
number of ways to both implement the simulation engine and to characterize its
flow. In the example shown in Figure 8, the test is presumed to comprise both
simulation and non-simulation questions. In summary, each question is retrieved

25 (if necessary), presented, and responses recorded, until no more questions remain
in the test. Specifically, in step 801, the engine displays text of the next question
or task to be performed, and continues in step 802. In step 802, if the questionis a
non-simulation question, such as a multiple choice question, then the engine

* continues down one path in step 803, else the engine continues down another

30 path in step 805.

According to the non-simulated question path, in step 803, the
engine displays the answer or potential set of answers as determined by the type
of non-simulation question engine. For example, if the type of engine is a multiple
choice engine, then in step 803 the matrix of answers (determined initially from the

35 data repository) is presented. Aiternatively, if the engine is a story grammar
engine, then the engine displays the story and multiple choices of phrases or
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23. Once the publisher has finished, then the publisher can conti nu?@g?‘lIZOOG
publish another scenario or execute any of the other functions of

Ski | | s- Baswa 03/Bated at i on and Measurenent System Figure 7 PET/ERO3E66T0D] e

fl ow di agram of the steps perforned by an 10 exanple skill-based

measurenment environnent to run a sinulation on a client system Although
the steps are shown as perforned in a sequence, one skilled in the art

will recognize that, especially in a web-based environnment, the actions
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20 thenthe engme continues in step 807.

In step 807, once the student has indicated that the response is
complete, then in step 808, the engine invokes the scoring and calculation
mechanism to score the student response to the question. Scoring is described
further with reference to Figures 10-13. In step 809, the engine obtains the next

25 question. If the next question is a simulation question, then, typically, the
simulation engine will retrieve the simulation component for the next question from
the server. Alternatively, if the next question is a non-simulation question, then
appropriate data is filled into the presentation (form, web page, etc.) that is
currently being processed in the simulation engine. in step 810, the simulation

30 engine determines whether there are more question/tasks remaining in the

~ scenario, and, if so, continues back to process the next question in step 801, else
ends processing.

| Figure 8 is an example flow diagram of an overview of the steps

_ performed by a server system to support the running of exampie simuiation

35 engines on a client system. Exemplary steps are shown, however one skilled in
the art will recognize that lots of other processing or different processing may take
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then the appropriate type of non-simulation engine will be pre-fi ”9?/’!\1)?1)06
the data for the questions that use that engine. (The questions tha

that type Vo0 0&tfi’4fe nmy be a subset of the total questi onBCF/BBE03t16670t est
scenario.) For exanple, if the first questionis a nultiple choice
guestion, then a nmultiple choice engine is 5 downl oaded and pre-filled with
non-si nul ati on question data for that test. Additional exanples of the
conponents that are sent by the server are described further with
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down one patprdatarrmne@neﬁmrreqwtméo waifiumdil thersarveristartace isinvoked agad pat h
in step 80 as"iﬁ&ie é,peﬂlggeglgpa%%@ig% %tlon path, in step 803, the

- engi ne displays t e a swer _or potenti al nswers as determ ned by the
type of0non-si mul at i!BStep89pi e rrausst istorpregesmpsameitype R dalp@lomdengi ne

is a nulti nhformalnan cmeﬁme B6rvel BORtinUBsSh SkeP986,Ld1Se BBhtinuesTh sES98T Sin
(determ neq tep bbb ath %erver procr}asses the request and updates the data repository tables
as appropriate to the request, and then continues to step 901 to wait for the next
request or perform other processing. For example, one such data storage request
25 might be to store the score information and the answers (and recorded actions) for

a particular student for a particular test.

In step 907, if the request is to retrieve another component from the
server environment, then the server continues in step 908, else continues other
processing to be performed by the server. In step 808, if the request s to retrieve,

30 for example, a simulation component for a next question, then the server
determines which component to access, retrieves it, and loads the simulation
component appropriately for that question. In step 909, the server prepares the
component as appropriate (for example, rendering HTML as described earlier)and

_ forwards the simulation engine component to the client system. One skilled in the

35 art will recognize that this step is highly implementation dependent. The server
then continues with other processing or waits for the next request.

18



35 data repository) is presented. Alternatively, if the engine is an Zgi)% 06
grammar engi ne, then the engine displays the story and nultiple chGi q
phrases orWOD§174611/ 2006 WO 03/ 100746 PCT/ US03/ 16670 worBET/LB@M66HI ch t he
student needs to select a word/ phrase for a location in the story. Also,
alternatively, if the type of engine is an ordered sentence engine, then
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respons to the{\Pﬁuest ion. Scoring is described further with reference to

Fi gures 90-AUESIPR- st ep 809, the engine obtains the next 25 question. If the
next question is a silmustepi t@04juente dhe stbdent hapiindichied ctbmpletionubhta on

engine wi | oLBbALE Yfie LTS AHiQ detfiiRe Rl IBRE InaiBRd teBrdd ™
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P 80 tne correspondlng question simulation component. The simulation engine then

searches the recorded actions for any instance of the correct answer (correct

command) in order to determine whether the answer at some level is correct. One

skilled in the art will recognize, however, that depending upon the question, this

technique may not always be viable. Also, one skilled in the art will recognize that

25 there are other ways to determine whether the recorded action is a correct answer

to that question. For example, in response to certain questions, the simulation

may require an exact set of actions being present even if they are in the wrong

sequence. Alternatively, the answer may only being designated as correct if the

_ sequence is also correct. Other combinations are also possible. In step 1005, the

- 30 simulation engine stores an indication of whether the recorded actions (the

response) was correct or incorrect. Then in step 1006, the simulation engine

performs some kind of calculation as to the efficiency of the response. In one
‘embodiment, efficiency is calculated by the following formula:

(# target answer actions / # actual actions) x 100 = Efficiency %(1)

35 One skilled in the art will recognize that there are a number of ways to caiculate
efficiency using simifar formulas. For example, a number of actions in a response
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30 engi ne determ nes whether there are nore question/tasks remaini ”QZi/f {2&)6
scenario, and, if so, continues back to process the next question in™s l

801, el se WONd3003400cessing. Figure 9 is an exanple flow di BGFER36H67EN
overview of the steps performed by a server systemto support the running

of exanple sinulation 35 engines on a client system Exenplary steps are
shown, however one skilled in the art will recognize that |ots of other
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One skil | ectoitheigheraabk i || recogni ze that this step is inplenmentation
dependeﬁ%i The server_.t hen zrp.ontl nues
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el | i pses oramexahplersimuolativaenditi)for 2@oirecty apsviaied quéstiame In digplegtscreert o
Process. SooPaf Bl ol Bhe 901 corfaBHT RE el ETuLAYSF Bl SRRl
t he requestindisationpdar example,d&iaracdpingicater; 1203 efswheihes ghe spestior was t he
request, anthdwitfBd e8REEMHEGNESTEN R WhREn hOSERLE iddiEatbP $2041d selét8y Rirla OF
Per T o A ribUIar GUastoh, for example, quesion 1500, tha! recorded Betione 15 the
student response to that question are displayed in the recorded actions preview
window 1205. Typically, an administrator would review the recorded actions and
have access to this display screen. Access to this display screen from an
administrator interface is shown in Figure 15.

25 In the example shown in Figure 12, one can observe the student's
response to the question presented in Figure 11. Specifically, question 1202
contains the text shown in Figure 11. The “Correct” indicator 1203 indicates that
the student answered (or responded) to the question (task) correctly. When the
“Select’” indicator 1204 is selected, the actions that were typed by the student in

30 response to question 1202 are displayed in action preview window 1205. The
preview window 1205 shows that the student’s actions were to select a single cell
(incorrectly) first followed by a correct selection of celi members B10 through the
range of F10. The student then selected the Format menu and eventually

. changed the tab to display the correct (Font) property sheet, whereupon the
35 student correctly selected the color “White” for the previously selected range of
~ cells. Thus, one can see that the correct answer was achieved by changing the
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20 and assign scenarios to students. Figure 14 is an example flow diagram of an

Assign Scenario routine of an administration interface of an example Skills-Based

Simulation and Measurement System. This routine corresponds to step 609 in

Figure 6, and allows an administrator to assign a scenario {0 a designated student.

In step 1401, the administration system receives an indication of the designated

25 scenario from an administrator. In step 1402, the administration system creates

“new records in the data repository that correspond to the designated scenario for

the designated student. The designated student was selected by the administrator

prior to invoking this routine, for example, in the overall process described in

Figure 6, siep 605. In steps 1403-1405, the administration system updates tables

30 in the server's data repositories to associate the designated scenario with the

designated student. The precise data records that need to be created and update

are dependent upon the implementation of the data repository. One data

repository organization is described further with reference to Figure 26. In one

embodiment, in step 1403, the system populates a newly created scenario record

35 with references to question/answer pairs that correspond to the scenario as

~defined in tables that describe what questions and matching answers are
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(correct woOms@etdys i n order to determ ne whether the answePCHUSEIE70 evel
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mechani sm Osf,tuaeﬁﬂﬂ The- @@é@ﬁ' STeRdliéirogiine iKbrarstuivabacie e fie BYATiEstratiorgur e

11 is an exa e f?{R een of an exanple test used for show ng
recorded ach ﬁ%@§ screen 1100, the text of question area 1101

presents t he t ask t o Bigupe15 mrareekani@e d@pdmgmredmotmi admimistratior interfadet em
row (line ﬁ&anV&thQ(IIls-ngﬁ‘d Sitifl5in H0E MR8 UFthdrRt SYald Bishfay' ernd o

the given ta
20 1500 shows a list of users 1501 which can be configured by an administrator.

When a current user of the system, such as user 1510, is selected, then the
current user information is pre-filled in the user properties 1502. Each userhas an
associated user ID, a password, a name, and account expiration date, and a role,
such as student, administrator, publisher, or author. These properties are reflected
25 inthe fields of user properties 1602. A user’s property values may be changed by
an administrator and the system updated accordingly by selecting the
“Add/Update” button 1503. Once a user has been selected, tests (or other
scenarios) can be associated with that user by selecting the “Tests” button 1504.
When the “Tests” button 1604 is selected, a list of the tests currently assigned to
30 that user (as student) is shown in current test list 1505. To add a new test, the
administrator selects a test from a drop-down available test list 1506 and presses

the “Add"” button 1507.
The administration interface can also be used to determine and
observe the details of scenario results and the recorded actions stored for each
35 answered question. Specifically, current test list 15605 shows the Data associated
with each test (scenario). For each test, the list 1505 shows the date the test was
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"Select" indicator 1204 is selected for a 20 particular question, for
exanpl e, question 1202, the recorded actions for the student response to
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answer, and, fact the stu e sever al
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ecor ded acivasion ossevay: by peBeliie e ‘ol MfRaR 1Fag R e EXEARNRL e, 1

answer ed qubsalysiatestne can observe that the task shown in question 1302 of

di splay screen 1300 g | cat or
1303 i ndj cates { hat { dﬁﬁogt&ﬁm'ﬁ{g $RhYABS afty 2BFhirfisteridy Scendd8%a skild!
Based Slmulatlon and Measurement System enables authors to create new

scenarios from existing questions, to create new non-simulation questions, and to
modify the properties associated with a particular scenario. Figure 16 is an
example flow diagram an Author Scenario routine of an authoring interface of an
example Skills-Based Simulation and Measurement System. As described earlier,
25 a user as an author may generate a new test or training scenario using either
existing simulation questions or by using existing non-simulation questions or by
adding new non-simulation questions. (In a current embodiment, in order to create
new simulation questions, a user must publish the questions as a publisher using
tools provided by the Skills-Based Simulation and Measurement System.) In
30 summary, in steps 1601-1603, the author adds new or changes existing non-
simulation questions; in steps 1604-1608 changes attributes of a particular
scenario; and in steps 1609-1610, associates existing or newly created non-
- simulation questions with a designated scenario.

Specifically, in step 1601, the Author Scenario routine determines

35 whether the author has requested an update o a “pool” of available questions and,
if so, continues in step 1602, else continues in step 1604. In step 1602, the

23
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new scenario Is a a par I Ccu st arefe ence to each of
Cheso 20 r SGeoagos i Bie the Newlpealed|ssenatiagent In embodiments where the

scenario information is stored on a data repository associated with the server, then
the appropriate information in the data repository is updated accordingly as well.
The routine then allows an author fo continue modifying the pool of scenarios or
perform another authoring activity (shown as returning to the beginning of the loop
25 in step 1601).

in step 1609, the Author Scenario routine determines whether the
author has indicated a desire to associate questions with a designated test, and, if
so, continues in step 1610 to invoke a routine to associate questions with the
scenario. Otherwise, the routine allows an author to continue to associate
30 questions with a different scenario or to perform another authoring activity (shown

as returning to the beginning of the foop in step 1601).
Figure 17 is an example flow diagram of an Associate Question
.routine of an authoring interface of an example Skills-Based Simulation and
Measurement System. The routine determines an existing question to associate
35 with a designated scenario. In step 1701, the routine displays the existing
' questions that have already been associated with the designated scenario. In step
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5 informati on concerning that test and those question-answer pairs gw &?201006
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t he dat€0t Hauastion pRet that matgh thatoeagegory. Note that new categories may also be
added to the system, and that, as described earlier, an advanced searching engine

may be incorporated wherever appropriate. When an existing question is selected

from the list of questions 1802, then the data associated with that question is
shown in the question property fields 1803. For an existing question, these fields

25 are pre-filled with information from the data repository. So for example, a question
by the internal reference name of “New Math” is shown as a multiple choice type
question in a category of “Math” questions where the answers are not ordered any
particular way. The existing text, graphics, or audio associated with the selected
question is presented in question contents input field 1806. So, for example, the

30 content for the question labeled “New Math” is the text “What is 4 +5." As
described earlier, both questions and answers can exist in multiple languages for

the same question or answer. Thus, if the author selects a different language in
language indicator field 1807, then an additional version of the question can be
input in the designated language in question contents input field 1806. The author

356 cannavigate to the interface for selecting answers for a particular question through
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answer to a question, then the author can retumn to the question modification
interface by pressing “Return” button 1906.
Figure 20 is an example display screen of the authoring interface for
25 modifying scenarios. Although described with reference to a test, the interface is
similar for training scenarios. In display screen 2000, the authoring interface
displays a list of the current tests in test display list 2001. Upon selection of a
particular test, for example, text 2010, the interface displays the values of current
parameters of the test in test properties field 2006 and the test name and
30 comments in fields 2002 and 2005, respectively. Properties such as what
percentage of correct answers constitutes a passing score, the number of seconds
allocated to a timed test, and the type of test are displayed in the test properties
field 2006. The author can indicate that the correct answer should be displayed to
the student {(before continuing with the next question or at some other specified
35 time) by toggling the “Display Answer Result” property. Also, the author can
~indicate whether the test includes questions in random sequence or in an ordered
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Specifically, in step 1601, the Author Scenario routine determ nes 25?11ﬁ2006
whet her the author has requested an update to a "pool"™ of avail able

guest i ons wW@d@3/100746 so, continues in step 1602, el se conti nkEBUSII/1§67@p 1604.
In step 1602, the 23 22/11/2006 WD 03/100746 PCT/US03/16670 routi ne,
dependi ng upon the author's sel ections, adds a new non-simulation question
to the pool or updates an existing non-sinulation question with new
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reposi t 57 y L& bpHaR ccordingly as well. The routine then allows an
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20 this interface by selecting a question and then designating the order for that
question in the test order field 2106. Additionally, a comment (i.e., the internal
name of the question that is assigned) can be indicated in comment input field
2105. To add a new question to the test, the author selects a question category in
category field 2103. The authoring interface then displays the current list of
25 questions 2104 from the question pool {including simulation and non-simulation
questions) that match that category. As mentioned earlier, advanced searching
capabilities can be incorporated as appropriate. When a user selects one of these
questions, both the order and an internal name for the question can be entered as
described. Once questions have been associated with the designated test, then
30 the author can select the “Return” button 2107 to return to the beginning of the
authoring interface.
In addition to running, administering, and authoring scenarios, a
Skills-Based Simulation and Measurement System enables publishers to create
_ new or modify existing simulation scenarios and simutation questions using tools
- 35 . provided by the SBSMS. Figure 22 is an example flow diagram a Publish Scenario
| process of an publishing interface of an example Skills-Based Simulation and
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scenario. Oherwise, the routine allows an author to continue to as?2 jlzllfﬁ)06
30 questions with a different scenario or to perform anot her author Z)
activity (SOowm07&s returning to the beginning of the | oopPCHUSEKR67D601) .
Figure 17 is an exanple flow di agram of an Associ ate Question routine of

an authoring interface of an exanple Skills-Based Sinulation and
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contain the simulated user interface conirols and write the code (the event

handlers) that get invoked for each control that is “selected” (that causes an event)

on the client web page. Various tools exist for aiding in this process, including web

design tools, for example, Microsoft's Visual Studio .NET. In addition, many ofthe

25 tools that are not specific to any particular application, such as the presentation

and code for building menus, dialog boxes, etc. targeted for a particular graphical

- user interface environment, can be made available as part of a toolkit of
components that reside as part of the SBSMS server environment.

In steps 2205-2208, the publisher performs a series of steps to

30 generate simulations for each question that is to be part of the scenario.

Specifically, in step 2205, the publisher determines whether there exists more

questions to process, and, if so, continues in step 2206, otherwise continues in

step 2209. In step 2206, the publisher considers the next question to be

processed, and in step 2207 creates a question simulation component based upon

35 that question. The process for creating a question simulation component is very

similar to the process for creating the application base simulation components in
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" Add" but t atraining engine 2301 and appropriate interfaces for communicating with a client
system; one or more data repositories, such as scenario and student configuration
data 2303 and other data 2304; and a set of components 2302 that comprise a
server toolkit. The skills-based testing and training engine 2301 provides
25 interfaces and code for interacting with a client to run the skills-based
-measurement environment and client-side simuiation engines as described with
reference to Figures 7-8. The data repositories contain the information necessary
to determine what questions (and answers) make up a particular scenario,
including indications of the server components that are used to implement a
30 scenario, and a student’s history with respect to tests. Example records for a
scenario and student configuration data are shown with respect to Figure 26. The
components that comprise toolkit 2302 are used to implement the client-side
simulation engine and comprise the server-side components of the simulation
engines. The components of toolkit 2302 are also used by publishers to create
'35 new simulation scenarios and simulation questions, as well as new types of non-
~ simulation questions.
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20 1905. The authoring interface updates any data repository infor IgTI 6
accordingly. Once the author is conpleted nodifying answers or addi 8 &Q%?
answer to VWO@s/eeN74on, then the author can return to the qUBSE/U8I#/16670

nodi fication interface by pressing "Return” button 1906. Figure 20 is an
exanpl e display screen of the authoring interface for 25 nodifying
scenari os. Although described with reference to a test, the interface is
simlar for training scenarios. In display screen 2000, the authoring
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application, respectively.

Other components, such as the “Spreadsheet Menus” component
2312 and the “Word Processing Menus” component 2313 may be provided by the
toolkit for general menu support. One skilled in the art will recognize that many
25 other components and combinations of functionality and code may be created in
reusable modules that a publisher could use to create orimplement a simulation or
non-simulation question. In addition, the use of separate components allows
upgrades to be made to a particular component to “update” a test to reflect, for

example, a revised application, without having to re-release the entire SBSMS.
30 Figure 24 is an example block diagram of a general purpose
computer system for practicing embodiments of a server portion of a Skills-Based
 Simulation and Measurement System. The general purpose computer system
2400 may comprise one or more server and/or client computing systems and may
. span distributed locations. In addition, each block shown may represent one or
35 more such blocks as appropriate to a specific embodiment or may be combined
with other blocks. Moreover, the various blocks of the server portion of the SKills-
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15 List" button 2009. Figure 21 is an exanple display screen of the 11/2006
authoring interface for associating a question with a designated tgg{ {%O
Figure 21,Waiodioays screen 2100 currently shows the |ist oOPCTAIRGERGE70
guestions 2102 associated with the designated test 2101. The ordering of

the questions for a particular test can be changed using 20 this interface
by selecting a question and then designati ng the order for that question

in the test order field 2106. Additionally, comment (i.e., the internal
name of theBagedSirulatiorand Meassirgment Sw&tﬁn@éwrﬁwwm@maflm resideenone aput

field 2105makg n’i’éiﬂ’nﬁbs”ﬁiﬂ cﬁlﬂﬁs%t éftﬁﬁdél@l |Hé§pr‘o%é§s coMpuniddivh metipdismé to

question cat egmd/ leld . The authoring interface then
di spl ays th&° temr @Qeﬁuest i ons 2104 fromthe question pool
(including sinulati onlnamb eATbodlimuhishown, gomputernsystémnal40Rmicomprisas a

Cncorpor Gt eofUlesoREmdrs: Lhidmedh 1408, SE1GuR0E cSaRT 2402 & calfiabr
both the orﬂ’emcerﬁsmgatdn:t (ﬁCEnLH)aEW%.mdfloput/@atmmdsylcea 2404. theémltsaBasm
RSEFOR §i}ﬁ§ ﬂHﬁSéddo a@ﬁ}/&nﬁﬁﬁ% et Ul’gh%utt tﬂ187 to I’e‘?li]l’%%ﬁ?}# ;ﬁ?‘lt

t hen 30 the aut or. can e ect
begi nni ng ofM&mMRTY 2401 héhe sgmnenentsidhe Shfllﬁtﬁﬁsleidﬁi”ﬂ-@ﬁ jonrandyeasurement

adni ni steri Bgsteﬁﬂﬂttwlbl‘éfétdm éﬁéﬁlﬁé oPSCPE 2489 and nidarge the Bqdnéfatwm andl

Measur e to create new or L Ng

nt st.em e bl es
e e T8 st hERn °8nd ot SBTIaAse sEa T, coMbtnahtes ass kst NS,
t he SBSI\/IS prayious Rfures. @ther prggdrantd 2430 aad rpntestidiybdtheih dStzeregpoisidorigs ocess

521 111 Sooe. 2045 SR eBie R methol 2350 it heraly et b bbb, 01
the publ i shePUs403: In addisian fgr a neduerkepsesimpigmentetion.anetyask interface
appl i cati on248R8GeH ﬁwéerﬁteﬁac&é@srié&ieé% {reaneRIBrPLAORBRY exbE@@drthe

For exana cor marsCBRl 240, 4n 3 hebtatarbedimeti Be Selis I gedudst 5k0RG o
i ncor por at ebased testingamditrainirgerdige aad irterfacx24m @ﬁerbnmdirenadkiis R812fmt is
2ddi thon b ERUPENE RGO St FBERAn 281 3. ARSI ine e
publ i sher ddalarzdd4. to add sinmul ated equi val ents of the application's user
:DL‘LF{ fsﬁgf ggt”;%' f}esflﬁran BX&TBleCemBBatentOEbHMBBRentS i tht SBSMB 2&(Bard Ne
20 implemented using standard programming techniques and standard web-based
technology such as HTML servers, such as Microsoft IIS; web-based engines,
such as an ASP.NET or equivalent; java programming tools and environment
support; and database technology. One skilled in the art will recognize that the
code supporting the simulation components are conveniently implemented as
25 using object-oriented, distributed, web-based technology. However, any of the
SBSMS components 2411-2412 may be implemented using more monolithic
programming techniques as well. In addition, programming interfaces to the data
stored as part of the SBSMS can be available by standard means such as through
C, C++, C#, and Java API and through scripting languages such as XML, or
30 through web servers supporting such interfaces. The data repository 2413 is
preferably implemented for scalability reasons as a database system rather than
as a text file, however any method for storing such information may be used.
One skilled in the art will recognize that the SBSMS 2410 may be
~ implemented in a distributed environment that is comprised of multiple, even
35 - heterogeneous, computer systems and networks. For example, in one
embodiment, the skills-based testing and training engine 2411, the toolkit
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10 | ooking at the screenshots forthe various questions or tasks to 22 006
performed, what parts of the application presentation are shared b mayr?
all (or soweoporrscon) of the questions and what appli catiBer/Us@riesmt er f ace
controls are comon and/or have common behavi or. For exanple, in an Excel
spreadsheet application sinulation such as the sinmulation shown in Figures
3A-3G the row, colum, and 15 header information of the spreadsheet is
shared between all of the questions. Using this information, in step 2204,

t he publ i shesmppeentss24d 2hand themdmriomnd:ewwnbnonﬂgwatim data repasitonhe
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process, in2#1dling web design tools, for exanple, Mcrosoft's Visual

Studi 0. NET. In additigg,, " ISO%P'[ Qﬁafﬁgset BRICR. %l%@f'arﬁfﬁf Qogeﬁ&%ﬂﬁ ;Fod.geogany

particul ar application; sentati

menus, di al @y“l%’§€’é§)/5t§ﬂb orpaarg@tr@oemgpd@qm of @ glient pprtompEals Ibs%ased
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si nul ?t i olnlsspiarr dBH’:ﬂMt@ﬂlmeilom‘s bbalescabéad |rbdeuadrw|tm|fefeﬂm'|cederﬁgmre 24. In :
S I ca r sts
more | quest ! GutE' 28 ShBE s/siinPa0d SiprRs & mpaiel Moy LfipfT) O 2
conti nues i 21501stae@snlaw502na ﬁeaﬁrazmeasm ﬁdmb(‘ﬁﬁiér) %@ﬁsﬂﬂ@ﬂ@lﬂ@-‘tﬁ@&t
question t0dé\ﬁce§325!§‘£sﬁ%ﬁenﬁ§'iﬁe ihufatRih &@r?e 25ﬁ@ﬁ§§hé\~ﬁ‘ﬂ§§i8in@ﬂn%éﬂ4bﬂ1 ion

Coeronen st on. oce Or Cr atl n sti1on
ST PaCTS B KRRE nroatatng 2808 a nEwo WHAHASE deu. arweb Brensen J50HE
appl i cat i onarthsthes datd @positonsyPE0R A6 reﬂde%tf%&héﬁicﬁ@&ﬁm )/ﬁd)ﬂr‘ei@t@tﬁ%

part of tnedagtie B8 ene ot R ChElnano® Do Bl ARG %R Abrtes B! "

quest i on ortheasdrven eneirgranéntr depictachin Figureddoth mchieveothiey furietions of anf t he
hendl . CTEVEL!CRLSfly i b SRl B0 B halE chauT RN e s
may reside on the same physical computer system as the server portion, or in
some combination thereof. As described earlier, the implementation of the
simulation engine 2510 is governed by the server portion.
Generally, different configurations and locations of programs and
data are contemplated for use with techniques of an SBSMS. [n example
25 embodiments, these components may execute concurrently and asynchronously;
thus the components may communicate using well-known message passing
techniques. One skilled in the art will recognize that equivalent synchronous
embodiments are also supported by an SBSMS implementation. Also, other steps
: could be implemented for each routine, and in different orders, and in different
30 routines, yet still achieve the functions of the SBSMS.
| As described with reference to Figures 1-23, a Skilils-Based
Simulation and Measurement System provides the ability to generate simulated
applicatidn environments that include simulation and non-simulation questions for
testing and training; pubiish new simulation scenarios and simulation questions;
35 author scenarios using an existing data repository of questions; administer
scenarios to students, and run tests and training scenarios. These capabilities are
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5 web page. Included in the design and inplenentation of each QUEStgﬁ%PH2006
sinmulation conponent is a routine that can be invoked to verify th

correct neswO@s/1efidanswer to the question and a routine foPCHEUBINIGE0AN

answer to the question. In step 2208, the question simulation conponent is
stored as part of the server environnment tools, and the publisher begins

the process again with the next question in step 10 2205. In step 2209,

after the set of questions to be sinulated has been processed, the

publ i sher ssdpptachby gelediages @ndpgidecthat gonvapeicatarinfemationc hwpogheiatd n t he
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i nterfaces $ydeathatimaswellag tlw mkgoequ@ﬂonsgpg&reﬁke BR @ Particiaeseenaso.
reposi t ori e¥he pasidei S@QF@% erélaﬂemteud@mard&:,qﬁ&Itestrr@témOnﬁm Rakevernd

ther data 2304, 02
Do ki ¢ 0% G Rk ee iRzt wilestaman fa S monet e Bay e, App i b
i nterfaces maldlrrgodeeriarma nilkesetrecgrds ae aredteerdnd enodiiied by the vadedssed

neasur ement; ey cr Iglna%( rﬁhqﬁféd@ﬁl %j{son engi nes as descri bed

W th reference to ures repositories contain the
i nf or mati on necessar ygpetuf ieRlly clheitaklesinthepxasinle deta repasitoryase oyganizasl up a

particul ar met ecenarrbcwal.Qecbe@.ﬂetfraﬁ%wefd.ﬁ&%nﬁ sﬁw@g oFGiBW@ %m fhel hat

are useg to I | enent scenaril o st udent" | st respect
d5' Btilpms o i i

to test ts 9%@09 d‘é'eY"cﬁ” °§bf§\?a$996‘aeﬁﬁa P&c"ﬂio%fn‘f'e‘f!o ‘? g‘%ﬁ%h ?‘HHBB ta
are shown vﬁutsbr)r asfisett record-2g01 ds 2peatélicto reprgxumethat stadent withr a midueol ki t

the server - Botelt: o it ety Esfasihiertaife stUdty Hdfard ﬂ%@%ﬁ%ﬁﬂ@ﬁ?@f’“ >
t ool kit 230Z60% is ereated;swbichycontAing sueent tnfoomaticre regarding thenidtatel’ of
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when it was started and finished, and data indicating the results and scoring is kept
in this record. A unique test_ID is also stored in this record, which is used to
locate information regarding the structure of the test from the scenario's
perspective —what question-answer pairs “belong” to the test, the properties of the
test, etc. For each user test record 2602, a separate question-answer info record
25 2603 is created for each question-answer pair that is associated with the student’s
test having that test_ID. In the embodiment shown, although the actual question
and correct answer are not stored in these tables (they are accessible from the
scenario point of view), all of the information regarding a particular question-
. answer pair for that sfudent for that test is stored in a question-answer info record
30 2603. Thus, the order of the question, as well as whether the question was
. answered, and, if so, the correctness of the answer and the recorded actions are
stored in record 2603. These are the atiributes of a question-answer pair for that
scenario that are student specific.
To obtain non-student specific information regarding a scenario ora
35 question-answer pair, the data repository is accessed from the scenario point of
view. Specifically, there is a test matrix record 2604 and 2605 created for each
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WO 03/100746 PCT/ US03/ 16670 For exanple, the tool kit 2302 contains g Zﬁ“ﬁmj
of engines for non- simulation questions 2310 such as a nultiple ch ?

engi ne, a YPax74€engi ne, a story granmmar engi ne, and a SRUE/EIBE6E0deri ng
engi ne. Wen these engines are downloaded to a client system data from

the various questions, for exanple, the 5 non-sinulation question data 2318
for a particular test is used to populate the web pages for a particular

non-si mul ati on engi ne. For simnulations, the toolkit 2302 conprises a
si mul ation GaieueiestalD. Atas matrix record 2604isinsiiedropetninfermation and teshl | y
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o cadishegt Ml FURPESon 3 maRiioh Bigci dnEh BRESICINERY T o

conponent ener mend suppor t
One skil | edP3se §'ﬁ§1|%{iqn GPMpoR criped W"Q’far@a%n%ﬁéﬁm@ﬁ%&h@ﬁfﬂ@ nd

conbi nat | Orﬁs@fagsbﬁi@léd)ww ary anaWes A6t §ﬁdwﬁ)9 OrRaGRilled Nn t{lé@ﬂb\hlﬁ algedul es
simul.at i

t hat t
o - b e B L e oS B Y act s S SRR | one
upgr ades t cspexificodeotds. df amstusav:aalabdmmmumpte faglagesttieén the tesnslations

refl ect, qéégﬁ?)é&ﬂ%ﬁ)ﬁ' e?né'vfe\f' \ﬁiﬁ%l '%Ebﬁla IB\&E{PO%EO%V' ng to re-rel ease

t he entlre ure |s an exa I'agram of a general
purpose conputer syd® stbegrfmiacfumnjloeﬂbrwsnem\@lnFlmlrg%Mérthsmhenton of

a Skill s- Basgiflon §h6‘ébﬁv‘e‘r BBﬂ%%f%mm%Hmrﬁﬁﬁkﬁfﬁ toTﬁﬁl&ﬁéﬁtr FKilRUS e
conput e[, syste onprise one or re server ;and
conput ié% E&@ masurement environment. 1 one embodlment “the éé§MS is
|mplemented using Microsoft's Active Server Pages (ASP) .NET architecture.
Microsoft's NET and ASP.NET architecture are described in more detail in Platt,
David S., “Infroducing Microsoft .NET,” Microsoft Press, 2002. One skilled in the
art wili recognize that the SBSMS can be equivalently impiemented in other web
25 page based architectures, using othertools, and other tanguages, without affecting
the techniques and functionality described herein.
The ASP.NET architecture using web-based tools provides a means
~ for generating the simulated user interface controls of an application and the “code
behind” them (the event handling code) using standardized techniques. Inorderto
- 30 understand how the code flow of a scenario is implemented by the SBSMS, it is
helpful to review the web page and code flow supported by a standard ASP.NET
environment. _
Figure 27 is an example block diagram of the processing and code
flow between client and server systems using a Microsoft Active Server Pages
35 (ASP.NET) engine to generate and handle web pages. This diagram is similar to
one provided in the reference book cited above. In Figure 27, the IIS 2701
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span distributed |locations. In addition, each bl ock shown may reprﬁ% 71.[) Ptios
or 35 nore such bl ocks as appropriate to a specific enbodi nent or ? 19
conbi ned WO®N1F4er bl ocks. Mreover, the various bl ocks RET/USNS/16€0Ver
portion of the Skills- 30 22/11/2006 WD 03/100746 PCT/US03/16670 Based

Si mul ati on and Measurenment System 2410 may physically reside on one or

nore machi nes, which use standard interprocess comruni cati on nmechani sns to
comuni cate with each other. In the enbodi mrent shown, conputer system 2400
conpri ses a(MiqusoﬂmernﬁtelrﬂwnqﬁnmﬁeMce) pracassesrH bpPi(blyaerteidsBradgcatno2, a

Central / Th
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i nterfaces Ritpséd ?@thﬁekaﬁﬁxhe ﬂerib’i» QAcervaa.raiSetJaedaﬁg@ waussbio theoASKeY e
CPUs 2403. drgané roeal Eﬂgh@cnmrocatéseaﬁﬂi%e%éqhé nequsied a, a%lpk’f pagebased

t est dt ts 2412,
o oot et e il e S Sl Bnd gateRre soivepite, - 350" page
potenti al | )/27031 h'EIne edglme Mthehnoams anpecpmpiledictasas @ind createsreytodaf t he
SBSMB 2410 i !

a0 B8 B Rk e R AR, AT AT A hEREThUSEEY

web- based dwmdﬁag refostashiodn thé “.Aspx N 8q i vasrenth” Ta\aspycogr- amh

tool's and enhfeanimibeniPiets whe ilthaRASE, dreseBthetieh fdue cokirblsgthe n the

Conven! 451 {447 P AR 4 GaresS T B hEmeEbise b UL, TherBaoG! s e

web- based tmu%a@nretdnmdwtheaw.a@é deag%%memﬂmmeab&k%&% may
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can be avanmlﬂmemtlen aoldthel SBSMS; shawewes ishiroungh means necessary for its
implementation or function. One skilled in the art will recognize that other models
20 of client-server and web-based communications exist and can be used in networks
that are different than the Internet.
| Figures 28A-28C illustrate an example flow of the web page and
code flow between a client portion and a server portion of an example Skills-Based
Simulation and Measurement System to implement a scenario. Instep 2801,0ona
25 client portion of the SBSMS, a student selects a “Begin” button to initiate a
scenario, such as in Figure 3A. This action is posted to the server portion of the
SBSMS, which directs the action to a page (e.g., “NextQuestion.aspx”) to
determine in step 2802 the location of the base engine for a simulation question,
or the location of the non-simulation engine for a non-simulation question. This
30 information, as was shown in Figure 26, can be determined from a table in the data
repository (e.g., question-info record 2607). For simulation questions, the base
engine is referred to as “gbase.aspx;” for non-simulation questions, the engine is
question type specific, for example “multiplechoice.aspx.” Once determined, then
in step 2803, the engine (an “.aspx” page) is forwarded back to the client portion.
- 35 The client portion, in step 2804 determines whether a simulation base (for a
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C, C++, C#, and Java APl and through scripting | anguages such as XI\& /’%/@G
t hrough web servers supporting such interfaces. The data repository 34

pr ef er abl yWwowphement ed for scalability reasons as a dat abaser/eystiesmor at her
than as a text file, however any nmethod for storing such information may

be used. One skilled in the art will recognize that the SBSM5 2410 may be

I npl emented in a distributed environnent that is conprised of multiple,

even 35 heterogeneous, conputer systens and networks. For exanple, in one
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sane physi ahk dlienPpdrbntémnines wiHatharehe ipplieatidro base® sinulatiGo Ealready
R R R L T
di fferent ciep P80 the chisnipudtidroresueststhe page doptaosrespdnds to the application
base simulation (formulated from a name returned by GetNextQuestion as a

20 property value). In step 2811, the server portion loads and locates the requested
application base simulation page and renders it appropriately to be returned to the

client portion, which then loads it as part of step 2810. In step 2812, the client

portion requests the page that corresponds to the next question simulation

(formulated from a name returned by GetNextQuestion as a property value). In

25 step 2813, the server portion loads and iocates the requested question simulation

' page and renders it appropriately to be returned to the client portion, which then

loads it as part of step 2812. At this point, the client-side simulation engine is

loaded and running. In one embodiment, the downloading of the question

simulation page only requires the specific areas of the page that are changed in

30 the question to be reloaded, thus speeding up the downloading process. (One

way to accomplish this is to store on the client the HTML for the page that

corresponds to the application base simulation, receive the HTML for the question

simulation and “add” it to the HTML for the application base simulation, and then

render the combined HTML.) In step 2814, the student performs actions to

35 respond to the question, the actions are record, and eventually the student presses

the “Done” button to indicate completion of the response. As described with
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data are contenplated for use with techniques of an SBSMS. In exanp%g ‘ﬁ?OOS
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techniques. One skilled in the art will recognize that equival ent

synchronous enbodi nents are al so supported by an SBSMS i npl enent ati on.
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scenari os astépsaml the ProogdeQuestion wab sunibe recrds the imfornsativon iarthexasi i ng

tosts ang t [oby BERNaEY 2L ERE i wog SERRTIR abCesBi8 il seonll
03/ 100746 PUJB/QJsoqurGeuoTbtsppiwmdobys availabtedfoars the datsogpositeny tablasuln cat e
i nformationg tbbrwﬁlghtﬂé%n@(qt &ﬂbﬁ%a’té}nﬁné’é‘%ﬁe{h%i?ﬂ%ﬁ Wﬁgﬁ{%% Ssﬁ%& Fo% al |

of the informat] on’ regar . scenari os an users o gure 26
is an exarrpﬂ'éeeﬁloﬂcﬂn‘?}l'fa@ &ﬁ’ﬂﬁ'f‘u?%mtﬁe 2819 5thapyige continderuin erAd 18+t ent

co gf :vgur at i step@818, Hepolidnit @bmdrﬁl‘édﬁﬁ/oﬁés a{e ﬁ?adrﬁélnﬁc&ladéw%xtcﬁmﬁnslw ?t It ﬁn
an a I‘EITEI’I rads .l U I at e V e, an overvi e (0] e
o ot oS b M ot6h 2arB e el Rnings MM TER A Bl Blestiitste Sthen:
basi s as we2803sarchesturaskbe infoquetion dmshe biientpmiciorup Ira step 2821 the czheemari 0.
. Th d

€ records 6&05'%&@& %vlf‘ahﬂéu‘ ﬁ[’&t%% AR5 %tu r‘?s h@Qf ﬂfé‘féra‘?afFﬁ&rte

however, one recog ar 1 nformation
is equal | y qysstiopaboees dackr o the pegirunag o ewloneemsageb@pe@@red and

modi fi ed bys.ﬁhmtwqu,@sﬁonsm %té;ﬁm thhém@se'iﬁ?ai?@atéﬁdo RYpageRishép 2&2@@ i 0s.

SeC|f| II t he ex | e are, or anl such
Chat L8y PRotfe <R Beireacnans, B Fing 2171 HEGENERIHDE gfertuRs tiet om
the 15 st ubentext guestioris a hem-simdlation quebtiors dhea tihe sliget pdrtioh navigatesr-or

St udent w172k Ttep, 2808 38 el ififh 45 Shain3 (6F %, A ebBA A, feldon
student, a mpfaaaueswaaeam @éherrt@:asmnulaﬁmqugstiﬂmertaanpn wlatien Auestion
current i nfAHdBid R4hdIEPapSiopaatelf by Ioadifg tH cdirect web page..

20 From the foregoing it will be appreciated that, although specific
embodiments of the invention have been described herein for purposes of
illustration, various modifications may be made without deviating from the spirit
and scope of the invention. For example, one skilled in the art will recognize that
the methods and systems for performing skills-based measurement scenarios

25 discussed herein are applicable to other architectures other than a client-server
architecture. For example, techniques such as those described herein can be
embedded into a hardware device, such as a copier, to supplant a text based on-
line manual or can be places in a separate system for training for activity with the
hardware device. One skilled in the art will also recognize that the methods and

30 systems discussed herein are applicable to differing network protocols,
communication media (optical, wireless, cable, etc.) and devices, such as wireless
handsets, electronic organizers, personal digital assistants, portable emai
machines, game machines, pagers, navigation devices such as GPS receivers,
efc.
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particular test. For exanple, information such as the date the test was
assigned, 20 when it was started and finished, and data indi cati@g('gliqzoos
results and scoring is kept in this record. A unique test IDis also
stored in this record, which is used to |ocate information regarding the

_ structure of the test fromthe scenario's perspective -what
question-answer pairs "belong" to the test, the properties of the test,
etc. For each user test record 2602, a separate question-answer info record
25 2603 is created for each questi orgaﬁr@ﬁg' r pair that is associated with
the student's test having that test_ID. In the enbodi nent shown, although
the actual question and correct answer are not stored in these tables
(they are accessill.e frAomethod in 8 CoMPuiesyeintFor Prowdig¥kkill&bhsedflinfeltions
informati on regarding a_particular question- answer pair for that student
for thatWihat aﬂpilc%ﬁ%ﬂéfémwahngq@ﬁ% intesface heheeriors off the apptivatib3 Go@fidng: Thus, t he

order of the questiQn,. as |1, as. whet her .t he question was nswer ed, and,
if so, the corr ecﬁ)hogg%mgP pﬁﬁghtgﬁ?mﬁgﬁq@lt achBH’PB’é‘H“%@@T A8 sEpateanor ed

i n recomssodffsd behhasofaheapplitatifnt | but es of a question-answer pair for that
scenario that are_student specific. To obtain non-student specific

i nformation regar #idiggting 8 guestion to be suswafedguest i on- answer pair, the data
repository is accessed fromthe scenpar] %Gpoi nt of view _Specifically,

there is a test nBrCrT e BAGRPISEGT BRNoGAS qussliany a5 ¢t phmelify of3agtmns1/ 2006
WO 03/ 188-fskgheB DL {19834 i St [2. ; ri.x record 2604

j oi ns tge pr opgg{t y i nf%réﬁ%tgf %‘#péoﬁpgkrpg@ﬁw(dgc%ﬁ\%énﬁ%%te%?{ﬁtcﬁ§°B]P8Iﬂ)eé3$sey

i nf or magicbn on the questions that conprise a test. For exanple, each test
matri x record 2604 and, 2605 indicates a test info record 2606 and one or
nore question i nf@HPBIRHY sosing thepgeeivied eenoapr. test natrix records, 5 such
as records 2604 and 2605 with different test IDs, may refer to the sane
question info record 2607, indicating that two different tests contain the

same question. The t e€Hiesmemyd PreRaRA!] Wh@reﬂ#ﬁ:’étihféfhc%ﬁéqar@ieﬂafrteéfeé‘ttestin
properties however. For exanple, the passing grade on the tests may be

di f f er fVIGPNEHe test may be timed and the other not timed. Each question
info record 2607 i ndi cates whether 10 the question is a sinulation question
or a non-simulation question and the path (e.g., web page) to invoke to

find the “engines.approRhahe bPElail d wikER O rrerd s ard Hlrt G AMcng [T tNe

question is a simnulation question, then the page w ase
si nul atnywoaentonent descri bed earlier. Each non-sinulation question is

4, The method of claim 1 wherein the indicated question specifies a

desired result of interacting with the application.

5. The method of claim 1 wherein the plurality of actions performed are
recorded.

6. The method of claim 5 wherein. the automatic scoring evaluates the
. recorded actions against at least one target action to determine whether the recorded actions

constitute a correct response.

7. The method of claim 5 wherein the automatic scoring evaluates the

. recorded ac_tibns to determine an efficiency rating as a measure of skill,
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al so associated with an answer (not shown). One skilled in the art wll

al so 15 recogni ze that there are other records created for each ;

as the language specific records. If a test is available in wl%ffﬁé%d%
| anguages, then the translations for the question-answer pairs wll be
avai l abl e in other records. As described froma functional perspective in
Figures 1-23, thegcliemhe mhdd ONclamd 5SPREH RO FdcbRIdUctianl #B3Meed in a
comuni cate to inplenent a skills-based 20 sinulation and neasurenent

envi r onrfatatrepdsifoone enbodi ment, the SBSMS is inplemented using Mcrosoft's
Active Server Pages (ASP) NET architecture. Mcrosoft's NET and ASP. NET
architecture are described in nore detail in Platt, David S., "Introducing
M crosoft . NET," cro : e Sk | kA G '

recogni ze that thg! SBS?/%?%%%%%%%&%I vevntlystlhl?rgk ned;lltegdp?tnlegﬁ%@ {)Ai/*e% 25
page basefiwaeabplietibnregaining seonavivhe téohnicsl, applicktiohhsnd 4 asgustgeface for ilout
affecting the techniques and functionality described herein. The ASP. NET
ar chi t e BPRATEYs| ng web-based tools provides a nmeans for generating the
sinmul ated user interface controls of an application and the "code behind"
them (the event handling code) using standardi zed techniques. In orderto 30
under st and how t hg).codghd lntthef off dfifnar wbedeh i kEMEDaRd hyerhdiRnSBRS, it
is helpful to reviewthe web page and code fl ow supported by a standard
ASP. NEFrovidedi withawk the urg gfipliggn sofware eodgniwithont exskuidnisan anptasice tof dhe

ing and A t | i ent '
M cr oscPIPTaRi ity crde it tosiine 35 GineimePiinniefclies Hiukaon o Bl Bl o
web pagﬁi&rac'ﬂa@m@ibgﬁ@%@}fbﬁmﬁm lar to one provided in the reference book

cited above. In Figure 27, the 11S 2701 34 22/11/2006 WD 03/100746
PCT/ 11S03/ 16670 (M crosoft's Internet Information Service) processes HITP

text Prot | ts for HIM. text Mark Lany b d
Wb pages. The |18: 270 MERBRGT AT bt hePRPERCBHFD e B A Lo D5 er b de
on LN S Ghver 46488 anaS et SRERIERIG LRc B0 £RAGRE4 BAIASEREAL RN

return requested pages. e 5 process, t server
si de pagehe diudt 4ystend. code behi nd" them necessary to inplenent the objects
and events. Specifically, the client requests a particular ".aspx" page

using a standard url specification (e.g., http://deno.base.aspx). The IS
2701 forwards t hquagefhreelg&ﬁg& of %laﬁxﬁel @%epgéin the interactions are performed by a
client browser system.

13. The method of claim 12 wherein the client browser system is an

Internet browser.

14.  The method of claim 1 wherein input text and output text can be

indicated in another language.

15. A computer-readable memory medium containing instructions for
confrolling a computer processor to provide skills-based interactions with an application by
simulating user interface behaviors of the application, by:

| providing a phurality of simulated interface components that each simulate an
associated behavior of the application; |

indicating a question to be answered;
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engi ne 2702. Engine 2702 |l ocates and retrieves the requested ".aspx" page,
10 compiles it (if loaded for the first tine), and creates a serygquj 006
".aspx" page 2703. The engine 2702 then | oads any conpil ed classes an
creates any code behind objects, for exanple code behind object 2704 that

i npl enents the event handling referred to in the ".asp)(' page (e.g.,
"....aspx.vb" or 'recuiving Ga Tesponsk. tol iR iklicdeddeduestide d3ehipharalify] 6F tactiorzen
instantiated, creates the web page controls (the 15 user interface) and
causes thseliermed by invekingeness|mers of teoplbmiity, ofrthe siravlgied deferfagenvoniponerian
returnetho the 1S as a web page, which is then returned back to the
client to fulfill the original request. This basic nmechanismunderlies a
current inplenen@gﬁhﬁﬁcgknkbgm§§§y§bh@@H@¥§&mjs in no means necessary for
its inplementation or function. One skilled in the art will recognize that
ot her nodels 20 of client-server and web-based communi cati ons exi st and can
be used in netmnrﬁg taﬁ; are diff%@@nt t han ths.lnt rqet. gi res 28A-28C
illustrate an exarPi e fPGWOGPHREeadable ngmoLy, mecimy Ot rdlgm et KoErnatbel i ent

por ti on j@bdcRors Sy S &Pitref Alirdm&¥xanmpl e Skills-Based Sinulation and
Measurenent Systemto I nplerent a scenario. In step 2801, on a 25 client

portion of the SBSMS, a student selects a "Begin" button to initiate a

scenario, such as_in Figure 3A. This action is posted tqo the server portion
of the SBSMS, whiléh difhecomppisererdehle memory msdiuny of glaim 15 wherein the

" Next Qjﬁﬁéﬂa%n@%%ﬁa%t&f%tra%}l Eﬁ@ifb‘ﬁ:ﬂeﬂt step 2802 the | ocation of the base
engi ne for a srnulation question, of the location of the non-sinulation
engi ne for a non-sinulation question. This 30 information, as was shown in
Figure 26, can be determned froma table in the data repository (e.g.,"
question-info rechf-d 267 rompeler-tdadabile memoryumsdivon of ddim bagéerandghae i s

referred .to,.as "gbase.aspx;; for nqgp-sijul ation esti.ons, the engine is
guest i olrllld%cﬁgg aQ Sglt?f'fsp & ﬁ%odrdeé%%%ﬁ'gpnﬁﬂ{%ﬁcﬁ?%gﬁ%ﬁﬁ’é@zﬂ‘ﬁ%m' Once det erm ned,
then in step 2803, the engine (an ".aspx" page) is forwarded back to the
client portion. 35 The client portion, in step 2804 determ nes whether a
si mul ati on base (¥%r alheg3Gomptertfcaddlc nwhh@g/ medivms oPChinSIB MiEeH0 the

si mul ati.on. .gquesti.on s returned, .and, if so, continues the flowin step
2807, QJPW@&/\?@’&“ E‘Qe‘fﬁér?ﬁ?ﬁiegi mul ati on engi ne page in step 2805. In
t he non-si nul ati on engi ne case, once the student finishes the (one or

nore) questions, the page is submtted in step 2806 back to the server
porti on. 20.  The computer-readable memory medium of claim 19 wherein the

automatic scoring evaluates the recorded actions against at least one target action to

determine whether the recorded actions constitute a correct response.

21.  The computer-readable memory medium of claim 19 wherein the
automatic scoring evaluates the recorded actions to determine an efficiency rating as a

measure of skill.
22.  The computer-readable memory medium of claim 15 wherein the
application is at least one of a sofiware application, a training scenario, a technical

applicétion, and a user interface for an apparatus.

23.  The computer-réadable memory medium of claim 15 wherein the

skills-based interactions are provided without the use of plug-in software co&e, without
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5 This causes the server portion to navigate back to step 2802, to

determ ne the engine for the next question. This step i s provi de?ngqw@og
scenario mght load one or nore engines for different subsets o

non-sinmul ation questions in a scenario or mght swtch froma

non-si nmul ation question to a simnulation question. Al such conbinations

ar e contexepitampenh. indt@ndenoft the apphiatied,i and Wwitheit shgingearc aceutiiginstagge @B8hé, t he
engi ne cal ts a web service (could be inplenmented otherw se) called

" Get Next?onietipgnwhilsthe pieractiony ate bgmemesimedy st ep 2808, the web service

Get Next Question determ nes properties regarding the next question and
returns themto the client portion. Values of these properties are used to
det er mi ne whet her 2¢he qae roampu@ﬂfeaematlﬁera&rghﬁycﬁmhaﬂmﬂﬁmﬁ Qafkedn ansirwhat
conmponents to load. Specifically, in step 2809, the client portion

det er ni 4 apghevtpet textivan hp pidicatediin Andsherdanguagd. at i on i s al ready downl oaded,
and, if so, continues in step 2812, else continues in step 2810. In step
2810, the client portion requests the page that corresponds to the

appl i cation basepsi muhafheRiéd Qighd a:fpridisgm a nane returned by

Get Next Question as a 20 property value). In step 2811, the server portion

| oads and | ocat esaighestioe goessiteiibn epybaneatt thetis sersetusid nul liralicatea pagwioarnad
renders,it appropriately to be returned to the client portion, which then
| oads iPegég“%g?‘f of step 2810. In step 2812, the client portion requests

t he page that cor : ] i i td: . d from
a nane returned béﬁﬁdg@{l{g% &gisdteiﬁolﬁ%g%c%agﬁ %n%?g(s;h e{\?aé%lﬁle%n?lﬂ‘aﬁe( %5%?%%%%813,

t he serbehaviooof knapplivatisn Angsponsatoeseldckion b€ eheasimgidted Wombbadht,SdndLthatdren

page and renders it appropriately to be returned to the client portion,

whi ch tHBIstehQes it as part of step 2812. At this point, the client-side
sinmulation engine is ed .apd .runni.ng.. | ne _enbodiment. the .

downl oadi ng of the que‘Jse e?\gen lélfhrcr?} Oé’tqg%tnagsﬁ%lb]@t n‘io?lpPlé%lgh?rggbsee? ﬁ%le(gtﬁ%ci fic
areas of the page thatsidtilteGhe@agesdatedbathvididf tHeppli@tion,ame rel oaded, thus
speedi ng up the downl oadi ng process. (One way to acconplish this is to
store on the client tHecadtr adtion assveiatedgwith Hetselection; exbonds to t he

application base sinul ati.o recej ve the . for the estio simul ation
and "add" it to thEPHRE! ‘ﬁ?ﬂt?fh@aéaﬁr%%ww%@ﬁﬂﬁﬂﬁ? i“?ﬁ‘?,r({l nFUeR%N

render g{,ﬁgﬁtﬁ@rﬁi}ie%qsm%e%uegﬁblﬁw 2814, the student perfornms actions to 35
respond to the question, the acétions are record, and eventual |y the student

presses the " Dore'Scdringt compenenhdhatatesedespihet indivatidn tofietheegppose. ab

descri bed w t 36 22/11/ 2006
sert automve\anltlcarl]-lly aSSOCZI&tBS a measurement of skill with the recorded actions.

26.  The simulation engine of claim 25 as part of a testing environment.

27.  The simulation engine of claim 25 as part of a training environment.

28.  The simulation engine of claim 25 wherein the scoring component
evaluates the recorded actions against at least one target action to determine whether the

recorded actions constitufe a correct response.

29.  The simulation engine of claim 25 wherein the scoring component

- evaluates the recorded actions to determine an efficiency rating as a measure of skill.
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WD 03/ 100746 PCT/ US03/ 16670 reference to Figure 10, in step 2815 the client
portion scores the response to the question and forwards the 50202)"1‘9/2006
i nformation and recorded questions to a web service "ProcessQuestion” on
‘the server portion. (See step 1008 in Figure 10.) In step 2816, the
ProcessQuestion web service records the infornation in the data 5

reposi tory appropBOat eThe sinthiatizinuenpine dieclhiyp 25 afhetdie threrecordod atticaam ard t he
scenario to .the client portion. This information is available fromthe
data refl&sd BAAIBPE™OIY n  step 2817, the client portion deternines

whet her the next question is a sinulation question, and, if so, continues
in step 2819, otherwi se continues in step 2818. In step 2819, the client
portion re-invokesi.t heThesimubitioh GpgineidiRIdiRQISSvhasin RO 8pplkat&l Wedt 18Rt ti on
in step 2820 determines infornation on the next question (see step 2808)
and r et 0rhef 4 spdiwang enphisatiosna treiningescendrion & tesbnicilapplidationtand apgerinterfaee cl i ent
porti onfo(}eaﬁl%r ngraes whet her that was the |ast question, and if there are
nore ques e %oes back to the begi nning of the question processing | oop
(for sinulation questions) in step 2809, otherw se navigates to a page in
step 2822 to 15 report the results of the scenario. If in step 2817, the
client portion deler nmThesimhblation exginnetdlaionSsdpening svithontothe ssenaf rdog-on
question,. then the glient partion navigates back to step. 2802 to determ ne
the engii@¥HFo haviffiol SKeUERE G IntaRe Oéﬁlee%m’ﬁcatwae ﬁlef? v4theyl sharg aan

ei t her Sl [ ki : - Sipuhatd fggstion and are

handl ed&gggi%gggi{%tﬁglogﬂlggp ﬁ%&?ﬁ’g@h@ggﬁ(}%?& \k/g'[tl)llggjgge. .&120 From t he
foregoing it will be appreciated that, although specific enbodinents of
the invention have been described herein for {‘)ur poses of illustration,

vari ous nodifi catPons hayimydatipnrogiioHslfmdsyhavingwolionbpertine asha server and
QI af ' i ' dsn th fowillor -
Thar . ool Y GhRe oo B AR E s Bfiled R bl it R

scenar ippgiatb di scussed herein are applicable to other architectures other
than a client-server architecture. For exanple, techni ques such as those
descri bed herein can be enbedded into a hardware device, such as a copier
to supplant a te based on-, l.i ne nmanu ar n b | aces i epar at e
system f or train?%g f eﬁBP?@$@%e%FPﬁ‘%hﬂmnhQSdﬁﬁﬁﬂgﬂ€§Vééplﬁﬂéggg??]ed in
the argysdshl al so recogni ze that the nethods and 30 systems di scussed
herein are applicable to differing network protocols, conmunication nedia
(optical, wireless, cable, etc.) and devices, such as wirel ess handsets,
el ectronic orgag% ers,, pers nal digital assisgants portable email =~
nmachi nes, gane hi n&Re si g en, 9Pg§ﬁ¢bﬁ4ﬂ'ﬁﬁ & glifh DEOIVSEPRYSieBLSi ver s,

an Intermet browser.

36.  The simulation engine of claim 25 wherein input text and output text

~ can be indicated in another language.

37. A skills-based testing environment for testing skills of an operator

- relative to an application program, comprising:
a simulation engine having a plurality of simulated interface components each
configured to simulate an associated behavior of the application to be tested and that is
configured to:

display a test directive to obtain a result;
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etc. 37 22/11/2006 CLAIMS 1. A nethod in a conputer system for providing
skills-based interactions with an application by sinulating usessjptiorf@gs
behavi ors of the application, conprising: providing a plurality of

sinmul ated interface conmponents that each sinulate an associated behavi or
of the application; indicating a question to be answered; receiving a
response to the indi catedivguasindiatias of Prdspodsetty bk digilavedsdirdetvd, aheed by
~invoking one or nore of the plurality of the sinulated interface .
conponeRgsponsespdicaineomminvostiap elonrq pymorkbeharisrs, signulated by dke plralithef net hod

of cl ai ' he in actions are part of a testing environnment. 3.
L Rt

The net ho e interactions are part of a training

environnent. 4. The nejieMaedallslsadrthk iMiie4ted Rspdige.l Ndi cat ed questi on
specifies a desired result of interacting with the application. 5. The

met hod of claim1 wherein the plurality of actions perforned are recorded.
6. The net hod of ai rein _the ayt tic.scoring,eval uat.es the

Fecor ded act i ons Shyal nbke KSARE ABYIRERY o GEHh g, POl SUBHAE UHBE her
the recgpiads AfthdRgecutilf g sbirkhu® gﬂlﬁcﬂrcffﬁfeta Eﬁéaﬁ%ﬂ%cﬁ&aliﬂﬂe_ met hod of claim
5 wherein the automatic Scoring eval uates tp e recorded actions to

determ ne an efficiency rating as a neasure of skill. 38 22/11/2006 8. The

met hod of claim5 wherein the recorded actjons are stored in a_ data
repository. 9. The netﬁ?f“d tgsting| &PWWér%il Flaime 3Hppvhesn; die isém'g]@u?‘éast

f : I | LGAL £ rapni reo. a.t ni cal .
oop! | carhiRAnENSIoBeRS WiAbLOxedipl s, WIRARNE! dfined ' P A withgut
cl ai m lconhanmcaing Rethsdal dxlesuthpSitdaicebéfirGbplivatioR dering the test.

40.  The testing environment of claim 37 wherein the score designates a

measurement of at least one of efficiency, correctness, time, and an action rating.

41.  The testing environment of claim 37 wherein the application is at least

one of a software application, a technical application, an educational scenario.

42,  The testing environment of claim 37 wherein the test directive is

displayed in one of a plurality of languages.

43. A computer based method in a skills-based testing environment for

testing skills of an operator relative to an application, comprising: |
- presenting a plurality of simulated interface components that each simulate an

associated behavior of the application fo be tested;

displaying a test directive to obtain a result;

receiving an indication of a response to the displayed directive, the response
indicating an invocation of one or more of the plurality of the simulated interface
components; and

. automatically scoring the indicated response.
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provi ded without the use of plug-in software code, w thout executing an

i nstance of the application, and w thout sharing an executing i

the application, while the interactions are being perforned. 112.@4%2962@66
met hod of claim 1, the conputer system having a client system and a server
system and wherein the sinulated aspects are forwarded fromthe server
system to the clid4dnt Shetoesthodlcf. clalinet3nmifoatedivithbaicRechting e seftvwiart phug-
interactions are perfaormed by a client browser system 13. The net hod of
cl ai m 120 @hibeappliGatien &mctoraliBt onser systemis an Internet browser. 14. The
met hod of claim 1 wherein input text and output text can be indicated in
anot her | anguage. 15. A conputer-readabl e nmenory medi um cont ai ni ng

instructions for 4sont mak nedfhdoofCQMBLAE perfdrafed SHitHout Bxdty Me applidation based
interactions with an application by sinulating user interface behaviors of

t he appldrdng » st antshwithous gpaimugicating with b execofinginstancetaf dhe appliedtian during
conponent s _that each sinulate an associ ated behavi or of the application;

i ndi cati egte%. guestion to be answered; 39 22/11/2006 receiving a response
to the indicated question as a plurality of actions performed by invoking
one or nore of the plurality of the sinulated interface conponents; and
automatical |y sco#6.ng Themethodiof eldinn 43 mdiassin thiGeoritipgalesigngies £measerciadnk e

menory i.um of Lm 15 wherein the interactiqns are part of a testing
envi ronHE%tl?ar’Rl e ‘fﬁjﬁ%@WuW%%%Feanﬁé’ﬁﬂF\}ow&m of claim15 wherein
the interactions are part of a training environnent. 18. The

conput er -readabl e nenory nedi um of claim 15 wherein the indicated question
specifies a desir4d rebhd inethodioftotaiMcal nemdi thetdpplicatiohiic at ieast. onk%f dhe
conput er -readabl e nenory nedi um_of claim 15 wherein the plurality of

act i onsSYevarenpligatione a techpicalapplicagion mreeduentisnelscenagiadabl e menory medi um of
claim19 wherein the automatic scoring evaluates the recorded actions

agai nst at | east one target action to

48.  The method of claim 43 wherein the test directive is displayed in one

of a plurality of languages.

49. A computer-readable memory medium containing instructions that,
when executed, control a computer processor to test skills of an operator relative to an
application, by performing a method comprising:

presenting a plurality of simulated interface components that each simulate an
associated behavior of the application to be tested;

displaying a test directive to obtain a result;

receiving an indication of a response to the displayed directive, the response

Jindicating an invocation of one or more of | the plurality of the simulated interface
components; and

automatically scoring the indicated response.

50. The computer-readable memory medium of claim 49 wherein the

instructions operate without executing a software plug-in of the application functionality.
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determ ne whether the recorded actions constitute a correct response. 21.
The conputer-readabl e menory medi um of claim19 wherein the autppptii2006
scoring evaluates the recorded actions to deternmine an efficiency rating as
a neasure of skill. 22. The conputer-readable nenory nedi umof claim15
wherein the application is at |east one of a software application, a
training scenario,5la t &hbntctgluteragyadableainemory afdiven W aslaimnt@rwhaenf the an
apparatuys. 23. The conmputer-readabl e nmenory_ nedi um of claim 15 wherein the
ski | | s- padRgtions «psrts owihet o exscuting) ciie wiapilisation néuringe aoftesh| argl i Witheytt war e
code, w : of / t] n.nsta f. .the application, and
mﬁthoutcé ar.ﬁ@ﬁg%aééééﬁggﬁgngﬁ%@%ﬁ%@ﬂg %$H%%%%Hﬁ§§§@¥%%¥-mhi|e t he
interactions are being perforned. 24. The conputer-readabl e nenory nedi um
of claim 15 wherein input text and output text can be indicated in another
| anguage. 25. A sPdul atherrompytentcadaldapmemprygmedivguetclaim #9 exleaneint thon
conponent that is structured to Lndicate a guestion to be apnswered; a

o ural; Paprie desieBpes adiripEm of 8 Iea8 e of PiGiendh e erRaliennd an
associ ah&fbn Rghavi or of an application in response to selection of the

si nul ated conponent, and that are structured to, receive an indication
that a sinmul ated conponent has been selected; sinulate the associ ated

behavi or of the aggl i cation; and r&%?rd an actign asisogé at déyftth ttge
sel ection; and a réspohd® PREVELTBraRe, Jpemopycmedameet SHIM IEEnt1RGt t he
r ecor deghack j ; L0 AN , |,ng
corrpone%’tp?1 '? tg(?plr%eaé g%géh% egisﬁ%vig%gt gﬁ&gbﬂ’t %gb% Irngg%za&\) g&gﬁ@ &agq]%%%ﬂag ally
associ adcesario. measur enent of skill with the recorded actions. 26. The

sinmul ati on engine of claim?25 as part of a testing environnent. 27. The
sinmul ati on engine of claim25 as part of a training environment. 28. The

Fecor ded act i ons Spai it SEAREiIFABhE bRy RkIPH o R A RS e
the refittesisaidplaes iCOmSsiialphiralisy of Mighides’ €sponse. 29. The sinul ation
engi ne of claim25 wherein the scoring conponent
55. A ftraining environment for training an operator in skills relating to an
application program, the environment configured to simulate behaviors of the application,
comprising: |
a plurality of simulated interface components that each simulate an associated
behavior of the application; ' '
a training scenario that displays an instruction to interact with the application;
and
a response tracking mechanism that is configured to, when executed:
receive an indication of a response to the displayed instruction, the
response indicating an invocation of one or more behaviors simulated by the plurality of the
simulated interface components; and
autotnatically score the indicated response to give an indication of

skill.

'56.  The training environment of claim 55 operating without executing a

. software plug-in of the appl.ication functionality.
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eval uates the recorded actions to determ ne an efficiency rating as a
measure of skill. 41 22/11/2006 30. The sinulation engine of Clﬁﬂ%%?2006
wherein the recorded actions are stored in a data repository. 31. The

simul ati on engine of claim25 wherein the application is at |east one of a
software application, a training scenario, a technical application, and a
user interface faéF. anThepamhdigievirdRmedihe chiifiSaipetiing Mgihoat efecotinm) the 25
operating without the use of plug-in software _code, w thout executing an

i nst anc @PRHcating duppE Akt and vaHQUhcomBnicating Wit am exaskidegiinstance wdtthece of

t he appl.bﬁgﬁtag?%d ith@te&the actions are being perfornmed. 33. The sinul ation

. d| . . . .
engi ne o aving a client portion and a server portion, and

wherein the sinulated aspects are forwarded fromthe server portion to the
client portion. 34. The sinmulation engine of claim25 perforned by a
client browser s¥&tenThafainifigeenyiruingnti afrelamginwhetincthaisper84lesigeates o t he

client browser temis nternet browser. 3. The sinul ati on engi ne of
ol i m 2B RRe OF Rt o oetidedin FRrtectieRs Siidin AN GAPEG | n anot her
| anguage. 37. A skills-based testing environnent for testing skills of an

operator relative to an application program conprising: a sinulation
engi ne havi ng a pbr al Theytrathing envirahent of elaina S8 wlemgionhatappkaatibn is at

configured to si ate an, associ ated behgvi or of the application to be

t est edulrgﬂg opAg %ﬂéﬁ?ﬁﬂ%@fﬂ% aﬁ@}m@ﬁﬁﬁ}wﬁy&t%%@u‘eﬁ@e@tspmo obtain a
result; 42 22/11/2006 receive an indication of a response to the

di spl ayed directive, the response indicating an invocation of one or nore

behavi ors sinul atgd byTHeheaigihp reabirénmah of Sl 53t whkréintthe hataciaRRNENt S;
and autgmatically score the indicated response. 38. The testing environnent
of cl aiisrdavediie pas of a plaratitmefilenguegesengi ne  operates without executing a
software plug-in of the application functionality.

61. A method in skills-based training environment for training an operator
in skills relative to an application, comprising:

presenting a plurality of inferface components that each simulate an associated
behavior of the application;

displaying an instruction to interact with the application;

receiving an indication of a response to the displayed instruction, the response
indicating an invocation of one or more of the plurality of the simulated interface
components; and

automatically scoring the indicated response.

62.  The method of claim 61 operating without executing a software plug-in
of the application functionality.

63.  The method of claim 61 operating without executing the application
during a test and without communicating with an executing instance of the application during

‘the test.

64.  The method of claim 61 wherein the scoring designates a measurement

of at least one of efficiency, correctness, time, and an action rating,
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39. The testing environment of claim37 wherein the sinulation environnent
operates w thout executing the application during a test and w thoug /2006
comuni cating with an executing instance of the application during tl”lle
test. 40. The testing environnment of claim37 wherein the score designates
a neasurenent of at |east one of efficiency, correctness, tine, and an
action rating. 4165TheThestidthei eNviain®BBvteredd tied iplic@ioniel @éast bikeof a
application is at |east one of a software application, a technical

appl i catsPBWareapplicationa techmicat apnligatian, ameducatinnal seendrieg envi ronment of cl ai m
37 wherein the test directive is displayed in one of a plurality of

| anguages. 43. A conputer based nethod in a skills-based testing
environment for &sti MHe SkethddSofOflaid) 6 P ReRiP the! MbMRIcHYE chiP bBUispRkd &AL i on,
conprising: presenting a plurality of sinmulated interface conponénts that
each si nn¢af @plunlitefdanguagesd behavi or of the application to be tested;
displaying a test directive to obtain a result; receiving an indication of
a response to the displayed directive, the response indicating an

i nvocation of onegpr r i j : i fiace
conponents; and ag’{)'orranlgi f:eoal ?Eﬂ;?%%b%ﬂteﬁgy)f %{ﬁdgﬁeﬁhﬁgﬁ%ﬁg§ Eﬁ(ﬁ% et

22/ 11/ 2606n edecutetih eomtrdl o domputet protestdr petrhiaraeopenittmn utkilx ecptivent an
software pJug ip of the appli c%ti on functionality. 45. The method of claim
43 perfﬂ?ﬂ?’éﬁ%gﬁmﬁo%ﬁmf’%’ tCREPHPPE cation during a test and without
conmmuni cating w th. an. ' ' t | hcat ur | he
Coot. 46 he mothsansf Bt or HRAIE ohor o RGN Gk lfhed
measur eghiavior of thakpplagsén,one of efficiency, correctness, tinme, and an
action rating. 47. The nethod of claim43 wherein the application is at

| east one of a <hiMayEReanispirecigniteinteract watbithe applicetinst i cati on, an

educat i onal scenarr(i:e(i)Vi 48, .‘I;Fe .met?od of cl ahj%ﬁ3lvm§r.ei n the.test directive
is displayed in R 8% 0 MHGHHOR Of § reSPORS ey Playgg inSRuetion, tedPspoBstian| e
Menory ifABdhtHp GRNnbUIBH bNTnkUst RS e plurdlRp JXBfeUtiithlate® ThicHhcs
conput er processor to test skills of an operator relative to an

appl i caoimpenetis; apér f or mi ng a net hod conprising:

antomatically scoring the indicated response.

68.  The computer-readable memory medium of claim 67 wherein the

instructions operate without executing a software plug-in of the application functionality.

69.  The computer-readable memory medium of claim 67 wherein the
instructions operate without executing the application during a test and without

communicating with an executing instance of the application during the test.

70.  The computer-readable memory medium of claim 67 wherein the
scdring designates a measurement of at least one of efficiency, correctness, time, and an

action rating.
71.  The conﬁputer—readable memory medium of claim 67 wherein the

application is at least one of a software application, a technical application, an educational

. scenario.
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presenting a plurality of sinmulated interface conponents that each simulate
an associ ated behavior of the application to be tested; displ ayi@/glg/tzqzbs
directive to obtain a result; receiving an indication of a response to the
di spl ayed directive, the response indicating an invocation of one or nore
of the plurality of the sinulated interface conponents; and automatically
scoring the indicaeed rigepaorgiterabadalleemensBuhRdivhe ddaliit BB Wlicteiittieum of
claim49 wherein the_ instructions operate w thout executing a software

pl ug- i n Bftructen eandic digplavsd in orpcafiagiemlitypf langugezs.11/ 2006 51. The

conput er -readabl e menory nedi um of claim49 wherein the instructions
operate w thout executing the application during a test and w t hout

communi cating w th3an exefiddnd 4 Batva Rnpiert I8teMPRY iEiHIAR AYillNBadehe
test. 52. The conputer-readabl e nenory nedi um of claim 49 wherein the

scor i ng mpasirgmentesvisonmend tosmeisingof at | east one of efficiency,

correctness, tinme, and.an actian ratj ng. 53,, The corrptgter,-readable nmenory
S

medi um of cl ai m 45PTWRENRS & fipelation gngioeto 3, clignt systeam Sthe Giaulaion, cREPE Ay o

appl i cahh iy a%lﬁ@ﬁ@%-ﬁﬁker?a@@!cbr%?&%eﬁ@mﬁrba@lg E‘t\?ﬂﬂﬂ-ﬁt@%ﬁ'as KN hvioL8f ad NE
conput er -r eadabl e menory nedi um of clalrm 49 erein t%e test Irective is
di spl ayepplicatianevitibuta epéouting ithey applichtioryg uad)dmvingba plirliti ofl queskonsi tooberent

for traini ng‘@gn er at or Ln_ski lls relating to an application program the
envi r onfREHETe ﬁﬁ&ﬁ%ﬂl% 3Ning, [agtaresRandingoprswer stored dm dhe sgivep gomplter

conpri s%a)g&m.a plurality of simulated interface conponents that each

si mul at € an associ ated behavior of the application; a training scenario
that displays an reddvingGiniigdicitioni oftagespbhseota\qpichon2 B reghimdicatididam
response tracking mechanismthat is configured to, when executed: receive
an i ndi@¥esagan ef one erasersed remiumlily of thesimyletediimstfaeesompanentsyand r esponse

i ndi cating an invocati.on,of ,one.or nore behaviqrs .si.nyl ated by th
plurality of the aug?%cﬁlgdﬁ?e _“é‘}‘?%ccé’_”(?%'ﬂ‘fféngt.ﬁé‘? I ‘a'}ga}{ﬁ‘ﬁtrﬁ?ﬂpgec&fl&ym%cor e
the i ndifficiefs) hASPHABMehRr& NSk uded b SeHelAE tHRresponse.

74.  The method of claim 73, each question having a corresponding answer
stored in the server computer system, wherein the correctness of the indicated response is

determined by comparing the indicated response to the stored answer.

75.  The method of claim 73, the response having an associated set of
recorded actions, wherein the efficiency rating is determined by comparing the recorded

actions of the response against a target number of recorded actions.

76.  The method of ¢laim 73 wherein the simulation engine is forwarded to

the client system as a plurality of components,

77.  The method of claim 73, the components including a base simulation
component that includes code used to control flow of a simulation, a simulation overview
component that includes code for simulating shared aspects of the application for a plurality

of questions, and a question simulation component that provides code specific to a question,
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skill. 56. The training environment of claim 55 operating w thout executing
a software plug-in of the application functionality. 45 22/11/2¢9 ﬁ115’72006
The training environment of claimb55 operating without executing t
application during a test and wi thout comunicating with an executing
instance of the application during the test. 58. The training environnent
of claim>55 wherei7g. t heThs el e S1ad T8 &pheein HRABHKQORIBA @VirédméRashsedne of
ef ficiency, correctness, tine, and an action rating. 59. The training
envi r onri@BIovste afesfing sseagber ei n t he application is at |east one of a
software application, a technical application, an educational scenario. 60.
The training environment of claim55 wherein the instruction can be
di spl ayed in one gb a th'h@hioﬁ)bf@lfaﬂ@@%&%the@ﬂeasﬁeﬁ@ﬂt%ﬁrérﬁnéﬁhﬂ dedbased
training environnent for training an operator in skills relative to an
appl i cata previdsartpainisg sggnagr.esenting a plurality of interface conponents
that each sinulate an associated behavior of the application; displaying
~an instruction to interact with the application; receiving an indication of
a response to theggdi sp n
i nvocati on of onesgr ng%%g?th&ﬁ%qﬁ%?gﬁst ﬁ}ﬁgﬁe{ %@ﬁg a(tit gg&?{nttgg?ace
conponerihsilatanengine @ambe aldated &cma e Iilhahtyrtmlal@uegts.r esponse. 62. The
met hod of claim 61l operating without executing a software plug-in of the
application functionality. 63. The rret hod of claim61 operating w thout

executing the appgj cat%o&ma}gﬁ{r }no%/n%e‘ﬁitg%{%tgmnm%@hﬁ% on@gtp ith an

executing instance ‘of the urlng od of

cl ai m 6khyheixeddted, heordeprd &amg@fét gﬁ@de@@ratongamﬂee Aegdills-Bdse@t mbQafdmepne of
efficiency, correctness, time, and an action rating. 46 22/11/2006 65. The

met hod Wf@n@ﬁmblpmﬂmaméwép@mpﬂangon is at least one of a software

application, a tef hol ﬁmg a's tlllgt?c}ﬂ glrllgméi QO eadlé grft's?rgt%rln eersll?nﬁlatlon engine

having a plurality of interface components that each simulate an associated behavior of an
af)plication without executing the application and having a plurality of questions to be
answered, each question having a corresponding answer stored in the server computer
system;
receiving an indication of a response to a question, the response indicating an
invocation of one or more of the plurality of the simulated interface components; and
automatically determining correctness of the indicated response and an

efﬁci.ency rating that measures the skill used to generate the response.

82.  The computer-readable memory medium of claim 81, each question
- having a cerresponding answer stored in the server computer system, wherein the correctness
of the indicated response is determined by comparing the indicated response to the stored

answer.
83. The computer-readable memory medium of claim 81, the response

“having an associated set of recorded actions, wherein the efficiency rating is determined by -

comparing the recorded actions of the response against a target number of recorded actions.
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66. The nethod of claim61 wherein the instruction can be displayed in one
of a plurality of I|anguages. 67. A conputer-readable menory nedia®y11/2006
containing instructions that, when executed, control a conputer processor
to train an operator in skills relative to an application, by performng a
met hod conprising: presenting a plurality of interface conponents that each
simul ate an associg4t ed Thbejpeputer-reddableemappty fiatlive of A4 8Yi whkréin the
instruction to interact with the application; receiving an indication of a
r espons Sipglatioprengingdp fyywarded & the eliens gysterm as 2 plypdisisef compgnenfs.i ng an

i nvocation of one or nore of the plurality of the sinulated interface
conponents; and automatically scoring the indicated response. 68. The
conput er - r eadabl e 3FEMD MY rRMhpuidr-adadablai MrAdryReaiAN of REuimi BE twhtedih ome
operate w thout executing a software plug-in of the application

f unct i omdapurgmegEnvirranent igused to-previde bheofmensing soediioandh treiniigucemaniaher ei n
the instructions operate without executing the application during a test
and wi thout comunicating with an executing instance of the application
during the test. . T &gﬁ@ HiSkea _gg;‘?r}{ i Lais

wherein the scorigﬁg dgg? gha e%ﬁga@%%w 0 g?% '%ggglo‘glrl\%!m%fmlmo

ef fi ci eand/outputrfrec thestsylatiomengirercdn da indd@itdddn on@df aygurafity oflheguages.

conput er -readabl e menory nedi um of claim 67 wherein the application is at

| east one of a software application, a technical application, an
educational scengjio.,4 / : . - I y

medi um of claim§6 'mhe%ei?)?]&%%}i ﬁ’g@&ucf%?ogig%ﬁrfgge@ﬁ(ggl%gggaﬁﬁﬁgﬁ%ﬁg a

pl ur al i é¢nviwhmeat) gorApesing: 73. A nethod in a server conputer system for
providing a skills-based neasurenent environment, conprising: forwarding a
si mul ation engi ned signdation;cagine dhaitie farwetded 40 melionti systemn gienmgineahaving &

| ural i i pt.erf t.h h siml i at.ed..behavi
bt U D oF R GORRERE (bt RS 3 Boicie bihodiha T APy o f Ly
of queskitens ekcubitg tROEYRICREbn SRCRLERES HluRlith Y igNetdns &) bE aRANGE) agnsver

stored in the server conputer system
question having a corresponding answer stored in the server computer system; and

a response tracking mechanism that is configured to, when executed:
receive an indication of a response to a question, the response
indicating an invocation of one or more of the plurality of the simulated interface
components; and
automatically determine correctness of the indicated response and an

efficiency rating that measures the skill used to generate the response.

88.  The system of claim 87, each question having a corresponding answer
stored in the server computer system, wherein the correctness of the indicated response is

- determined by comparing the indicated response to the stored answer.
89.  The system of claim. 87, the response having an associated set of
recorded actions, wherein the efficiency rating is determined by comparing the recorded

actions of the response against a target number of recorded actions.

90.  The system of claim 87 wherein the measurement environment is used

to provide one of a testing scenario and a fraining scenario.
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receiving an indication of a response to a question, the response '
indicating an invocation of one or nore of the plurality of thez?}’i’?!k@@d%
interface conponents; and autonmatically determ ning correctness of e

i ndi cated response and an efficiency rating that neasures the skill used to
generate the response. 74. The nethod of claim 73, each question having a

correspondi ng answer  Ther$etel of NBaime BY ewh&ORP MpRE 16 Y Hide Butpdh &Fddh Nhé he
correctness of the indicated response is .determined by conparing the

i ndi cat simylaépomsinetcen be indiateddunl opmefeenlurality. of Tinguagsshod of clai m 73, the
response having an associ ated set of recorded actions, wherein the
efficiency rating is determ ned by conparing the recorded actions of the
response against gyt ar gelmdhdtPah 9f colREdSHiant KRN Provifing Theskimdhuady of
claim73 wherein the sinulation engine 1s forwarded'to t%e client system
as a pl applidatign siutatiop emgine, compisinghe nmet hod of claim 73, the conponents

i ncludi ng a base sinulation conponent that includes code_ used to control.
flow of a sinul at BEWAUALsand Sioring na Rpss \siraation, ppyiserpent ket PRVIdFEe® code

for si mté&“dc@%o&@%@&h&%eaﬁyﬁc @bt he application for a plurality of
i an il at

guesti ons, a question mul'at’i on conpanent that provi des code specific
to a question. Agen2itikdh2080ring & appieatioatvasssipilatibaicompSnenhtiaeprovidbe
rreasure,rrer:%q environment. is used to provide a testing scenario. 79. The

met hod Bferfacyceppgneipe that eaeh singilate (Ancasseriatedh behayigreol thesanpdisstion: H1 % ovi de
a trainj . ri.o. 80. The method of claim73 wherein input to and out put
fromth%lﬂgaéIi?}?rr(gfln e%‘tgorl?s’engi ne can be indicated in one of a plurality of

| anguages. 81. A fepraaeh ©F-theafhaalis aﬁqmsﬁoﬁ@cgeuwaﬁ@%ﬁtaﬁamtaﬁ BSddeedd ons
that, when executed, control a conputer processor to provide a

ski | | s-tiaslstionsampenentthat promides o daterminatinn fevliethearianmgsppnsetortbe questipn isi ng:
forwardin i mul ation engiLne to a client system the si.nulatjqn engine
havi ng SPTSELE A agon sPECTRG terbisf semasents il areheadod o SimHale SRA%ER0 i at ed
behavi qjf tpd t#RRbE BabhbRRs¥b i HOHLesBXEGHE I N9 the application and having a
plurality o?ﬁgﬁaesti ons ?oﬂigcse ans&hl\%ers g&; each question having a

correspondi ng ansaesing ther staked rbasch sinmuatior reneooqmidngr applivatioanbase emailationg an

i ndi cati on of aﬁéleg*%omto a question, the response indicating an

i nvocatPBRoBety RHYPT awrstion simplation eompopents jtonbe axeented, pushy thate

CONMPONERYfiballfmeasurement of use of the application to perform a plurality of tasks defined by

the questions is provided.

93.  The method of claim 92 performed using a client-server architecture.

94.  The method of claim 93 wherein the client-server architecture includes
an engine that generates and provides web pages that include at least some of the generated
and stored components. |

95.  The method of claim 93 performed over the Internet.

96.  The method of claim 93 wherein the generating and storing of the

components is performed on a server system and the execution of the components is

performed on a client system.
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automatically determ ning correctness of the indicated response and an
efficiency rating that neasures the skill used to generate the rges 2%006
82. The conputer-readabl e nmenory medi um of claim 81, each questi on avl ng
a correspondi ng answer stored in the server conputer system wherein the
correctness of the indicated response is determ ned by conparing the

i ndi cated respons@7t o tlhe ndtievded clagh S¥efirthdTomphigingonput er - r eadabl e nmenory
medi um of claim 81, the response having an associ ated set of recorded

actions, wherein FPRSIVRg Pd’ihlﬂfﬂéiy of %@%Oﬂ%oﬁmﬁﬁ%@m‘ﬁm&s@m@@ Re

recorde LES nst a target nunber of recorded

acti ons%rﬁ.@éﬁ%‘%ﬁ%ﬂh%& %nt% ut er -readabl e nenory nmedi um of claim
81 wherein the si mﬂaaimrgreffaaﬁwﬁessl SF th intRdatiRCagplcit® tehhBak i Yeifemias a
plurality of conponents. 85.  The conputer-readabl e nenory medium of claim

81 wher éhaplurality ofdaskar enent environment is used to provide one of a testing
scenario and a training scenario. 86. The conputer-readable mermory nedi um
of claim81 wherein input to and output fromthe sinulation engine can be

indicated in one 0f a phufRiHoloraih ADIHARGS th%easﬁre%é%%@ﬁetéﬁﬁﬁh&%ﬁor

providing a skills-based measurement environment, conprising: a sinulation
engi ne tipat guestidroasisr ded to a client system the engl ne having a plurality
of interface conponents that simulate an associ ated behavi or of an
application wthout executing the application and having a plurali ty of

questions to be aé@""er?ﬁem%@nﬁh‘ofgf{iﬁﬁbﬁ% R%Y'tl{lagméasﬁ[%h{rac Dl D

stored in the server conputer systemn a respons 1 ng nec an sm

t hat i sacapplicgionetintatiombasds, execut ed: receive an indication of a response
to a question, the response indicating an invocation of one or nore of the
plurality of the sinulated interface conponents; and automati cal ly

determ ne correctygss f th di.cat.ed t.espons n_ effi CI rating
that neasures theﬂ)z)kl I Eh({(p ea d 't @Ef}gﬁsscg mggsuremeél &m of
cl ai m 8gomeRalg: quest i on havr ng a correspondl ng answer stored in the server

conputer system wherein the correctness of the indicated response is
det ermi ned by cornpenriling atshieofiantivnsanedied Etospusiee to questicst; ened answer . 89.

The system of cI 87 t he onse haV| agspci ated set of recorded
actions, wherei n éméfr‘r% gt S{frf?ff%f’}éﬂeﬁsd“‘? 8 IS?%a?fgﬁFt@?S EelAtiys e adetsrt
recor degt of actions.

10i. A computer-readable memory medium containing instructions that,
when executed, control a computer processor to simulate interactions with a plurality of
application programs and to measure skill used in the interactions, by performing a method
comprising: |
a base simulation environment having instructions that provide an interface for
‘selection of an application;
an application base simulation component that provides interface components
- each having instructions to simulate an associated behavior of the application for a plurality
of questions; and
a plurality of question simulation components, each component having
instructions that provide a determination of whether a response to a question is correct, a
measure of skill used to perform the response, and any question specific interface
' components that are nceded to simulate behaviors of the application for the purpose of

answering the question.
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actions of the response against a target nunber of recorded actions. 90.
The system of claim 87 wherein the nmeasurenent environment is usegl/1192006
provi de one of a testing scenario and a training scenario. 50 22/11/2006
91. The system of claim 87 wherein input to and output fromthe sinulation
engi ne can be indicated in one of a plurality of |anguages. 92. A nethod in
a conput er systemlDdr gdhewiodipnggr-ecadidilé Imerharyemiediampdf claim di1 swherkiat then

engi ne, .conpri sing: generating and storing a base sinmulation environment
that pr c‘}\??egg@@ﬂwrﬁ evEPrRER %ﬂgrwélmoeew GF¢ spnfrguredopicriding tha dispeieat ng and

hat pr GBSO dr s i h GEHeTRS
componei SiERR ERETh WPk, MaubAl OF oS BRAAR e Phect A ARG hHeRR °F,

a pl ur abmkyf e ca@shdntds, for each of the plurality of questions,
generating and storing a question sinulation conponent that provides a
determ nati on of whether a response to the question is correct and any

guestion specific interface conpon s_that are,nee ﬁ.to | mul at.e

Benavi ors of t he 4ol TRACPBRUPERACHS Rfiry hGitE U HrbCaPb WA teusi ng
the stobgs shasiatisl sliRhinemt MR GbhPHBRare SHFguRA D PEFRASSeP ihBULR N
conponent, and the plurality of question sinulation conponents to be
executed such that skills-based nmeasurenent of use of the application to

performa plurali of . tasks defin by the questiqgng.is ovji ded.,  93. The
met hod of claim QEg%er it (1gP eﬁ-ﬁ‘?@&glecﬁe@}mg’é%‘@? Ogr‘ﬁﬂm ég{ Jrhereinghe e
met hod Q&esﬁ&@biﬂh@ﬁio%@fnﬁbﬁbn%s%oﬁirbﬁﬂés‘iﬁﬁfﬁéﬁﬁn%?h' tecture includes an

engi ne that generates and provi des web pages that include at' | east sone of
t he generated anecsivengduabtypahmdicatio3Sof dpdicaidnhbehaviorscimiubat&B bpehé or ned

over the Ipnternet. 96. The method of claim93 wherein the generating and
stori nglnﬁi’f‘{at’?\‘é"m%ﬁﬁ@n@ﬁ]ts is performed on a server system and the

execution of the 1 r. | 4,11/ 2006
97. The net hod oflﬁg al ng Bg‘?cu}vgl}ets Tﬁgfl:‘ ﬁl%olﬁn%g?%?ﬁ .Iﬁ:r&l {é(glgp?/@%%kgmpﬁe?#barﬁ% %t@ of
i ndi catthephirslity apghdseiaid. on behavi ors simul ated by the

105. The computer-readable memory medium of claim 104 wherein the

measurements are determined on a per question basis.

106. The computer-readable memory medium of claim 104 wherein the

measurements are determined on an application simulation basis.

107. The computer-readable memory medium of claim 101, further

- comprising instructions that cause the computer processor to record a set of actions invoked
in response to a question; and |

determine an efficiency measure of the recorded actions relative to a target set

of actiens.
108. A computer system comprising:

a base simulation environment that is configured to, when executed, provide

- an interface for selection of an application;
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simul ati on engine interface conponents; and nmeasuring effectiveness of the
i ndi cated application behaviors in performng the plurality of 2?}353'/2%306
The net hod of claim 92 wherein the neasurenents are determ ned on a per
guestion basis. 99. The nethod of claim92 wherein the nmeasurenents are
determ ned on an application sinulation basis. 100. The nethod of claim
92, the skill s- basedapptiestione bt simtilither compoipht Shat0is cesfueddgo,awheh Of
actions invoked in response to a question; and determ ning an efficiency
measur e e¥ecuitte predds derfage tioppenersy shat wach émallzttarageﬂssow@dg behayioriafribe 101.

A conpuéﬁﬁﬁgagﬁg@qqlaiﬂuggﬁgﬁg% %}Igs(ring@gnt aining instructions that, when

execut e contro or to sinmulate interactions with a

plurality of apphiphahlitpdf BERE6R SRR bnt BniPBAGH, GachkdohlpoH&f SohfigdrBEio,
interactions, by performng a nethod conprising: a base simulation

envi r onivéhen exawitery provide aclefeominatiommof whetherle rasponset or 4 guestiboris cemeatca i on of
an application; appl.ication base sinul ati on conponent that. provjdes

i nterfaggaﬁlgﬁp%gﬁpsggega& pﬁﬁtgmﬁg nEFPUEE: 5?1‘2 Py IRGTHP R WA allBEF Gt ed
behavi okofibordcifs MBPhicCAlIA] td QfmﬁatglM%dbﬁyof ak #)Bﬁé&ﬂoﬂ%'r .tﬁ’tpguﬁ:vopé yeality
of question sinulation conponents, each conponen aving instructions that
pr ovi deamsvwdeing the quastiomn of whet her a response to a question is correct, a
nmeasure of skill used to performthe response, and any question specific
interface conponents that are needed to sinmulate behaviors of the

appli cat i on ot PupRASGeHlor ARRVR Ml BHEs Lk OMhioR 2p AR AILRO0P 102

The conput er-readabl e nenory ne aim erernt

si mul at ¢ipoRients ¢ b&TigubsddaccoriRgN N4 SliadtSchen bichitéchde &ﬁemgcanngacgh@ fhat
client-server architecture having an engine that generates and provides
web pageeheratrstand prqvides web ppgasdhat include apfeastirome o horreniponent93. The
conput er -readabl e nenory nmedi um of claim 101 wherein the base sinulation
envi ronnment and conponents are configured to performover the Internet.

110. The system of claim 108 wherein the base simulation environment and

components are configured to perform over the Internet.

111.  The system of claim 108 wherein the question simulation components
are also configured to, when executed: 7
- receive a plurality of indications of application behaviors simulated by the
interface components; and '
measuring effectiveness of the indicated application behaviors in response to

the plurality of questions. -

112.  The system of claim 111 wherein the measurements are determined on

a per question basis.

113.  The system of claim 111 wherein the measurements are determined on

- an application simulation basis,
114.  The system of claim 108, further comprising:.

rrecording mechanism that is configured to, when executed:

record a set of actions invoked in response to-a question; and
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104. The conputer-readabl e nmenory nmedi um of claim 101 wherein the question
simul ation conponents al so provides instructions to: receive a ppayahityo@b
i ndi cations of application behaviors simulated by the interface
conmponents; and neasuring effectiveness of the indicated application
behaviors in response to the plurality of questions. 105. The
conput er - r eadabl e nenodytermeiie m efficiencyi medkted oftthe e¢corded eactiomsaslatieerents ar e
determ ned on a.per question basis. 106. The computer-readabl e menory

medi um &?fge‘issr?ﬁa%wwer ein the nmeasurements are deternined on an
application sinulation basis. 107. The conputer-readabl e nenory medi um of
claim 101, further conprising instructions that cause the conputer
processor to reconis.a setcomputeetdadaisle i membed mddiuni ecdansiagt ® pPulligsoifon;
.and deterpmine an efficiency nmeasure of the recorded actions relative to a
target Seftwags coppqnspis haygly cade gnpudats sepetuss thetapvhen gxecutedhsertrol a

simul ati iLropnent that is configured to, when execute rovide an
interf aggﬁi)g@ é‘rgﬁ%c Fof 0! mgﬁnta%pﬁlfngg‘?ﬁ Blﬁ‘?ra‘%?n% 2‘7@17“2 lcalion g‘b‘%‘l t;l%tafi on
base si mdasirt OF dAMANSMe tAhpplRaten bird be edbidrRinsdh &Y gefﬁﬁ—hﬁ@gda RERY de
interface conponents that each sinulate an associ ated behavi or of the

appl i cacpwprising: a plurality of questions; and a plurality of question
si mul ati on conponents, ..each conponent configured to, . when .executed,

ot ovi de. o deter i RAUTESoT S TS BaSon Conp e e Broide eptiEin:
measur eirgéraa{gnlblehm&qhgtqsaﬁﬂ_ifcgﬁdﬂﬁlg\ﬁ,gﬁ@eﬁponse, and any question specific
interface conponents that "are need to simul ate behaviors of the
application for thplumlitposepplicatiamdevel sinmldtion cgipehémanthal @8ch simelatysi em of
claim 108 Wneégi n the base Si'i myl ati on environnent .an conponents are

d
conf i guisSeriaied SFhnving of She apnlicatign and, appiicatiopmreseriation thakis Fgrednbebfiepne t hat

gener at ; i - LAt at | east sone of the
.corrponeﬁtﬁrsaflalPjgljnltgi.’ug Oggg?gﬁg%ﬁﬁﬂﬁ*g?ﬁhf%ﬁm@fei n the base sinulation
envi ronment and «phipdite of SuadtRndend isgiiiletion BorpdecafsNesthefoniftRent Begiget .

111. The system of claim 108 wherein the question sinulation conponents
specihic to a question associated with the application and measuring a series of interactions

invoked in response to the question to determine skill associated with answering the question.

~116. The memory medium of claim 115 wherein the components are built to
operate with a client-server architecture having an engine that generates and provides web

pages that include at least some of the components.

117. The memory medium of claim 115 wherein a plurality of the

components are downloaded to a client computer system to be executed thereon.

118. A method in a computer system having the memory medium of claim
115, comprising:

retrieving a set of the base level simulation components from the memory
medium;

retrieving from the memory medium a set of the application level simulation
components that each simulate an associated behavior of an application;

retrieving a set of the question level simulation components from the memory-

medium; and
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are also configured to, when executed: receive a plurality of indications
of application behaviors sinulated by the interface conponents;22nd1/2006
measuring effectiveness of the indicated application behaviors inresponse
to the plurality of questions. 112. The system of claim 111 wherein the
measurenents are determined on a per question basis. 113. The system of
claim 111 wher ei n ekbmting #euriresd stsarf eonipdmants toeoesomnt thaplueafip! ofaplbstmns

simul ati on basi s, 4. The yste f. claim 108, further conprisin

recor di fgAHEEKaNIR }nhet fuestion Ty ?‘F’ag‘fl@a CPIIPORGRE, IR e M dpdicaiop i p Lot of
actions aupkedsin %%{ ne an
effici erfc{;) neasur e %%%?rﬁgée?g%%ragdgg%@*gh%s l?l:itgi(ijac?ve 0 é‘ﬁg?g]éet'ggtc gﬂf

act i ons resbbhse abtienfpriéaeh questidabl e menory medi um containing a plurality of
sof tware conponents havi ng code and data structures that, when executed,
control a conputer si rrul ati on environnent to simulate interactions with an

application such . ski usi ng the a ation can be
determ ned, by pet} orm ng e ﬁ%‘i 0fO ol Jr e&m Iﬁ?%ﬁ"ﬁlﬁ) tﬁ %seé(eﬁ?evel
si mul at b@:ﬂpﬁmcmpﬁfcﬁnfeb%thbﬁt% I@]ﬁéép@ﬁ%étﬁiﬁ interaction behavior that
is application independent; a plurality of application |evel simulation

conponents that each sinulate an associ ated behavi or of the application

d l'icati ti t hared b t, . it f
Sﬂes?i"ﬁn'scis'sg& LW, s vt U e e PraePist e isieds,

level GHehtdNisC PERARRAT SrithGGC ug&ﬁiﬁg’rhe%ﬂ@@engﬂdes —P fholi@e2oflYfSt 1 On
associ at with the application and neasuring a ser| of Interactions
i nvokedagiplicatmponse to the question to deternine skil I associated with

answering the question. 116. The nenory nedi um of claim 115 wherein the
conponents are built to operate with a client-server archi tecture havi ng
an engi ne that gepgrat r Q¥ I u t sone
of the conponents. 11 The n@n&?y‘qg@dﬁ% 8@%%?12“&&?1%@0 rgl%n a p %d?al ity

of the conmmpaﬂefstlaecafoa:ed@mk&xﬁd@qgﬂleappiiﬂatl@rﬂt conput er systemto be
execut ed t hereon.

122, The method of claim 118 wherein the executing the retrieved

components is used to train an operator to use the application.

123.  The method of claim 118 wherein the efficiency measurement is
- determined by comparing the indicated response actions for each question against target

actions for each question.

124, The method of claim 118 wherein an overall efficiency measurement is

determined for the plurality of questions.

125. A simulation engine in a computer system having the memory medium
~of claim 113, comprising:
a set of base level simulation components retrieved from the memory medium;
a set of the application level simulation components that simulate application
| behaviors and that are retrieved from the memory medium; and
- a set of the question level simulation components retrieved from the memory

- medium that are configured to, when executed:
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118. A nethod in a conputer system having the nenory nediumof claim 115,
conprising: retrieving a set of the base |evel simulation conpor?@yilf/rmTDG
the nenory nedium retrieving fromthe nmenory nmedi uma set of the
application | evel simulation conponents that each sinmulate an associ ated
behavi or of an application; retrieving a set of the question |evel
simul ati on conponents presenttthe pivestity yof qoestiong) assuvtht@bwitR /tHd R&Gion levedcut i ng
the retrieved sets of conponents to present the plurality of questions
associ atBEHIHCHMRONERHEst i on | evel sinulation conponents, receive an
i ndi cation of a set of | | O nd..det erm ne an
ef fici ency neasurenent reg%ﬁv?ngﬂ}%ﬁcgﬁ@%{mﬁ%?et%ggegﬁansgggﬁgy?% g’negd} g?esgalgﬁﬁd
question. 119. The net Hgemtihe i affidichdBmohsi@hdnt b e SxBeHKd Repdnbeadtvhs | eved
conmponents is perfornmed wi thout |aunching the application. 120. The net hod
of cl ai Mrech ggstiein t he executi ng the retrieved conponents is perforned
wi t hout | aunching a software code plug-in nodule of the application. 121.
The nethod of claim 118 wherein the executing the retrieved conponents is
used to test skilk%.i NTh eRgink "6F QAR 29 iviikreid 2Be ERRVERIDRPoRINIS L M 118
wherein the executing the retrieved conponents is used to train an
oper at ogxecated sdthohdlawgebingdhe applicatiocd3. The net hod of claim 118 wherein the
ef ficiency measurenment is determ ned by conparing the indicated response
actions for each question against target actions for each question. 124.
The met hod of cl ajom 118, WhgL.el e -1 C : i
determ ned for th%aﬁbl uﬁg},\?'?%lﬁ%;b fgﬁ%‘g‘;{i {)%Is IWh%tZeEA Ct!&gsr}? %P%?i%gﬁﬁgﬁ%ﬁsng n a
conput eexesytsd eithbatanghinge sofiwareycodepliugsin modulel fitve spplcatioenpr i si ng: a set
of base | evel simnulation conponents retrieved fromthe nenory nedium a
set of the application |evel simulation conmponents that sinulate
application behawigor nd_ I-hat -are. | i .fromthe npry nedi u and a
set of the quest ﬁ\gg I Zl\ﬂlhgl gnsélﬁr;eﬁloéft %1%1%11{ g%%p%’ég%fns reetr'r:ting‘\’/eed C?IPé%letngse aEgem)ry
executed to test skills in using the application.

129. The engine of claim 125 wherein the retrieved components are

-executed to train an operator to use the application.

130. The engine of claim 125 wherein the efficiency measurement is
determined by comparing the indicated response actions for each question against target

actions for each question.

131. A method in a computer system for authoring a skills-based
nieasurement-scenario, comprising:
| receiving an indication of a set of questions from a plurality of questions
| stored in a data repository, the set of questions including simulétion questions each having an
-associated set of desired actions that comprise an answer to the simulation question, the
desired actions performed by invoking one or more interface components that simulate
associated behaviors of an application;
receiving a designation of a scenario from a plurality of scenarios stored in a

data repository; and
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medi um t hat are configured to, when executed: 56 22/11/2006 present the
plurality of questions associated with the question level simul 322}%1/2006
conponents; receive an indication of a set of response actions to each
guestion; and determ ne an efficiency neasurenent of the indicated
response actions for each question. 126. The engine of claim 125 wherein
the retrieved conpeeiating the éndieatalset efiqueistidns wtith adesighated s¢eneri@ppireatani on.
127. The‘loiﬁ% ne of claim 125 wher e| n the retrieved conponents are executed
Wi t hout $ drigeasuregient sgerana, that, rheg- s¥scutesion Shefompier S¥3iPme ERCPINRS 2128

The engi I I dto
t est skirl gﬂ%entguﬁ ng t efvmzj'tgpﬁL dc}a({lggtﬁfng%a 6%@2%&@?}%&?};%:%? &{d:?%&?%g&f erein
the ret nieaneds CoPSPaE SinaddnpaeXET Ud able tset bf dediredNactipfy atsdtiated WER thbe
application. 130. The engine of claim125 wherein the efficiency

measur eABSHIONs  det er ni ned by conparing the indicated response actions for
each question against target actions for each question. 131. A net hod in a
computer systemfor authoring a skills-based neasurenent scenario,
conprising. receiying B imeth6dtdORIHh 335 elh&bindWes thaRSrehbRMRedlbds al i ty
of questions stored in a data repository, the set of questions including
si mul at ?W%Qﬂtbﬁ-@SMhammem}T@ﬂfSkdksOCI ated set of desired actions that
conprise an answer to the simulation question, the desired actions
performed by invoking one or nore interface conponents that simulate

associ at ed behavi prs ofpe2 i |F2kiafR: lfﬁcﬁhéfélﬁgth% gﬁh&%&ﬁ@@n&m@s
scenario froma plurality of scenarios stored In a ata repository; and 57
22/ 11/ 2€f66iencysefithe msponge themieasireaf skill. set of questions with a desi gnat ed
scenario to create a skills-based neasurenent scenario that, when executed
on the conmputer system receives a response to a question of the set of

questions as a Sz of r;ﬂ@%%h&i of ¢t a!l la\gﬂer Httﬁﬁéén%ﬁl) Y a tre@eiﬁgz{ 1.ee§tt1

response in conpariso set eS|re i ons assoclate
environment,
135. The method of claim 131 wherein the scenario is presented for training
purposes.

136.  The method of claim 131 wherein the indicated set of questions further
comprises non-simulation questions each having an associated set of desired actions that

comprise an answer to the non-simulation question.
137.  The method of claim 136 wherein the automatic measurement is
performed for a plurality of responses, and wherein the measurement of the responses

measures responses fo simulation questions and non-simulation questions.

138. The method of claim 131 wherein the plurality of questions contain
text in a plurality of languages.

139. The method of claim 131 wherein the created scenario contains

~ questions in a plurality of languages.
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guestion. 132.- The nethod of claim 131 wherein the nmeasurenment neasures

correctness of the response as a neasure of skill. 133. The net W/Pfl/‘ﬁ(ﬂb@‘
131 wherein the neasurenent neasures efficiency of the response as a
measure of skill. 134. The nethod of claim 131 wherein the scenario is a

test in atesting environnent. 135. The nethod of claim 131 wherein the
scenario is preseided The nfetlmidnofngaimplBlp Ggter cdmprisidd modifiing dhopluedliy m 131
wherein the indicated set of questions further conprises non-sinulation
quest i oS dwesEmnSHiRredip hadefa SROPM¥d set of desired actions that conprise
an answer to the non-sinulation question. 137. The method of claim 136
wherein the automatic neasurenent is perfornmed for a plurality of

responses, and whesiei NTkidetiod S cRIE 40 fhelciEmbETHNS 08 ledPaslbRRldings ponses
to simulation questions and non-sinul ati on questions. 138. The net hod of

cl ai m 1daletipge ped vpdatieg.pl urality of questions contain text in a plurality
of | anguages. 139. The nethod of claim 131 wherein the created scenario
contains questions in a plurality of |anguages. 58 22/11/2006 140. The

met hod of claim 1fb, FHHd Rethod YMRIHisi N9, fRELS é’dnﬁligismktemghﬁ’j?iﬁé ey plafali

guestions stored in the data repository. 141. The nethod of "cl aim 140
wher ei nofsseidrips sigraddn dte datraspostoey.of addi ng, del eting, and updating. 142.
The nethod of claim 131, further conprising nodifying the plurality of
scenarios stored in the data repository. 143. The nethod of claim 142

aherein modifyingss dnelfantd 8PGa 147 0hA%n mOEHEL A 1Q0bARGIEAG. 144

A conput er-readabl e nenory nedi um contal ni ng 1 nstrutti on

execut edtletmgnindalpdatingonput er processor to author a skills based neasurenent
scenario by performng a nethod conprising: receiving an indication of a
set of questions froma plurality of questions stored in a data

;ﬁpOSi tory, the 5gh ofs QUgRhlLRRalNE' HAhAY %%&“uﬁla&n RodgeR i Q03ns 6, Navi ng
when executed, control a computer processor to author a skills based measurement scenario
by performing a method comprising:

receiving an indication of a set of questions from a plurality of questions
stored in a data repository, the set of questions including simulation questions each having an
associated set of desired actions that comprise an answer to the simulation question, the
desired actions performed by invoking one or more interface components that simulate
associated behaviors of an application;
receiving a designation of a scenario from a plurality of scenarios stored in a
data repository; and |
associating the indicated set of questions with a designated scenario to create a
- gkills-based measurement scenario that, when executed on the computer system, receives a
response to a question of the set of questions as a set of operator actions and automatically
measures the response in comparison to the set of desired actions associated with the

question.

145. The memory medium of claim 144 wherein the measurement measures

correctness of the response as a measure of skill.
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associ ated set of desired actions that conprise an answer to the sinulation
question, the desired actions performed by invoking one or m)rezim_gr/fzstj:@G
conponents that sinmulate associated behaviors of an application; receiving
a designation of a scenario froma plurality of scenarios stored in a data
repository; and associating the indicated set of questions with a
desi gnat ed scenar ild6t o The astmramedionl ofcldaskiE wisasnh thenmedsusmenimegutegat |
when execut.ed on the conputer system. receives a response to a question of
the set & °1%¥§?F}¥9ﬁ§5p8§seaassaé?e%§¥‘re&§élﬂﬂt or actions and automatically
measures the response in conparison to the set of desired actions
associated with the question. 145. The nenory nedi um of claim 144 wherein
the measurenent ng4RUr Ehe nRAiore aledRSS oDElainh @44 FHBRESMicRBerAriTBAS Wese itDh
skill. 59 22/11/2006 146. The nenory medi um of claim 144 wherein the
measur ebHDE ABAOMESE. of f i ci ency of the response as a measure of skill. 147.
The nmenory nedi um of claim 144 wherein the scenario is a test in a testing
environnment. 148. The nenory nedi um of claim 144 wherein the scenario is
presented for traig)i NGhOHRRISP MeditftPof BBy TBIWHrd¥P tHeWtbioGh Pré¥ediéd
wherein the indicated set of ‘questions further conprises non-Sinulation
quest i offy teatndthe pIPPsey an associ ated set of desired actions that conprise
an answer to the non-sinulation question. 150. The nenory nedi um of claim
149 wherein the automatic neasurenent is performed for a plurality of
responses, and wh [ éﬁgﬁ% t »Phithe g _ ponses
to simulation queggi?onnls‘ﬁé;ﬁ% no Ei{sll nmu a?f)glﬁlhgugs{ ?@’%%ﬁ%@i@ﬁ%éﬁﬁ%?g
medi um qiesidrifonttef 4omipeisasi nontsiveulpliair @lestions @hclohaig nssoctustt @t of deeited i n a
plurality of |anguages. 152. The menpry medi um of cl ai m 144 wherein the
cr eat edSEBRHARS HMIEISH AR AR iR B DERrSIMHatipNAGHOn; t y of | anguages. 153. The
menory medi um of claim 144, finther conprising instructions that control a
conmput er processor by nodifying the plurality of questions stored in the
dat? r eposi tO]EY-ISD54-Th'EhQanﬁ6@* Ym&d6th Urefofcldital Mol Sghepbier ¢hd) AMenhtyd Ng i S
at |least one o

measurement is performed for a plurality of responses, and wherein the measurement of the

responses measures responses to simulation questions and non-simulation questions.

151. The memory medium of claim 144 wherein the plurality of questions

contain text in a plurality of languages.

152. The memery medium of claim 144 wherein the created scenario

contains questions in a plurality of languages.
153. The memory medium of claim 144, further comprising instructions that
'(;ontrol a computer processor by modifying the plurality of questions stored in the data

repository.

154. The memory medium of claim 153 wherein modifying is at least one of

adding, deleting, and updating.
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addi ng, deleting, and updating. 60 22/11/2006 155. The nenory nedi um of
claim 144, further conprising instructions that control a conput®s/11/2006
processor by nodifying the plurality of scenarios stored in the data
repository. 156. The nmenory nmedi um of claim 155 wherein nodifying is at

| east one of adding, deleting, and updating. 157. A skills-based

measur ement scenarlidd. althhoremogy hedivm afakpmi Kidnfarthercpoaptising itkestgomsttoat t hat
is confi gllqurr&d t o, when executed, eive ap indication of a set o

d, r. f S f
quest i orfSH Mo AMBHGF 95§80 quaeél Q%éhf‘sp dHY o} sgeniges SFOé%inﬂla‘?rWtat he

set of r%ﬁ&ﬂgpn including sinulation questions each having an associ at ed
set of desired actions that conprise an answer to the sinulation question,
the desired actions perforned by invoking one or nore interface conponents -
that sinulate associated behaviors of an application; scenario designator
that is configured>®o, Theawmegemediva, of claimi1ve whersinmgdifitingis at iastone®énar i o

froma | 4.3.y:Of j0s stored in a data repository; and a match
mechani Eﬁi{lﬁ%&q‘ﬁg&ggﬁ%ﬁgﬁn& to, when executed, associate the indicated

set of questions with a designated scenario to create the skills-based
measurenent scenario, such that, when the scenario is executed, the
scenari o recei vesl¥.r eApbillsdasad measupgmeni ssenapio autherisg toobfcogpesingons as a
set of operator actions,and autonaticall asures t response, i
compar i son ot hoslesponiaef I B eonprubd L She flerii wedHea Rkelgh. 158,
The toobf plseCbPyiRskiods WORI £iphurhifty JTRRRMGIRR: A% 3 o rdpy t pf the
response as a mtelasure of skipl . 159." The t ool eo cl zfi n{é%ggf{ﬁ’e@gis%t '?Ee
measur equsstiommebdingssimflation gmestionf each heving spasseeiated set afalesingdeactibns fiat | .

160. The tool of clai még?, erein the scenarig is a test in_a testing
envi r onfAEHIISe AR ANSWRL I g sipplalion, Avgstien: the desdied achensspesfoampd by dnykdagnt ed

for 11 2idldd horP HiARRE RomBlnch® e sENte aleiatelIBniAGE of bn Sliflcdie” Wherel n

the indicated set of queStions er conprises non-si ron’questions
each having an assetrietdesighator thit idlesifignebdao! whatedebitbd, ré@ivRrd &RighBtidnswer
to the non-sinul ati on question. . )
of a scenario from a plurality of scenarios stored in a data repository; and
a match mechanism that is configured to, when executed, associate the
indicated set of questions with a designated scenario to create the skills-based measurement
scenario, such that, when the scenario is executed, the scepario receives a response to a
question of the set of questions as a set of operator actions and automatically measures the

response in comparison to the set of desired actions associated with the question.

158. The tool of claim 157 wherein the measurement measures correctness

- of the response as.a measure of skill.

159.  The tool of claim 157 wherein the measurement measures efficiency of

 the response as a measure of skill.

160. The tool of claim 157 ‘wherein the scenario is a test in a testing

environment.

161. The tool of claim 157 wherein the scenario is presented for training

purposes.
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.163. The tool of claim 162 wherein the automatic nmeasurenent is perfornmed
for a plurality of responses, and wherein the neasurenent of theyyesponssses
measures responses to sinulation questions and non-sinul ati on questi ons.
164. The tool .of claim 157 wherein the plurality of questions contain text
in a plurality of |anguages. 165. The tool of claim 157 wherein the
created scenario doéht ailhe tephedtdaims! 57 whereinl the andi¢ayedoset lofimgesiipes furlle6. The
tool of clai.m 157, .fuigéher conpri si nﬁj: .a question nodifier that, is

conf i guPBHPPYS TareTmaleden, ABEstons qrehy Naing ph apsarinted sehpf desitad; ations gt ed i n
the dat domBRaSId MsWer tb¥He nolGmuRAbn Ghesfib@l M 166 wherein nodification is at
| east one of adding, deleting, an% updating. 168. The tool of claim 157,
further conprising: a scenario nodifier that is configured to, when
executed, nodify the plurality of scenarios stored in the data regoo_si tory.
169. The tool of &Phi masdoNhef eslainmpolfi2s ivdwtain rthe sawiematicy Jneashrsmsnt d%di ng,

del ot ngerrifla Y b 3 reSafBLD O MR AP YEL SYSRCBF LY (AGOLLDY 2

r
neasure usi ng an app I catl on, nprrsing. recei

I esponsmehdures rgspeaids aRsiiliddtiod iquestions ARY oo quetidrdsk related to the
application, the response indicating a set of actions perforned by invoking

one or nore of 62 22/11/2006 a plurality of sinulated interface
conmponents that sjnul at,e assqcj at behavi grs . of..an .application:  and
automatically scoir(guhgaf etoSle(g%mgggﬁi%%ﬁ’reiprlu‘bralﬂtﬁé’fﬂﬁgﬁutﬁ’ﬁi 8951?@%{6’%1‘“

act i onsy pl@rality belaA@lacs&et of actions to determ ne the measurement of skill.

171. The nethod of claim 170 wherein the scoring indicates a neasure of
efficiency. 172. The nethod of claim 171 wherein efficiency is neasured by

dividing the nu r actions.in the target set of actions by the nunber
of 'nct i ans i ¢ ndBnarkharel dafeimolsTiEiran FTRARL PEENFIS PORIBIPRBUGSEERT t by

100. 171§a'p]_1t}§lit'§%tf'l‘ﬁgu£§es.0| aim 171 wherein the scoring additionally
i ndicates a mneasure of correctness.

166. The tool of claim 157, further comprising:

a question modifier that is configured {o, when executed, modify the plurality

of questions stored in the data repository.

167. The tool of claim 166 wherein modification is at least one of adding,

deleting, and updating.

168.  The tool of claim 157, further comprising;
a scenario modifier that is configured to, when executed, modify the plurality

of scenarios stored in the data repository.

169. The tool of claim 168 wherein modification is at least one of adding,

deleting, and updating.

170. A method in a computer system for scoring a measurement of skill in
~ using an application, comprising;
' receiving a response to a question that directs performance of a task related to

the application, the response indicating a set of actions performed by invoking one or more of
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174. The nethod of claim 170 wherein the scoring indicates a neasure of at
| east one of optimal actions, efficiency, correctness, and tine.2d7%1 /Bfo6
met hod of claim 170, further conprising: receiving a response to a
non-simul ati on question that does not require invoking any of the
plurality of sinmulated interface conponents; automatically determ ning a
score f dr plupdity &f pimulatedointéréica cemponeita thad rsimylates isoeiated risthaviosnef esal | y
determ ni nﬁcgn overall score for use of the application by conbining the
score of PPRE P%@B nse to the non-simulation question with the score of the
response to the QHﬁ§ﬁﬂaﬁ£hllyJSZﬁinthH@ré§g$ﬂ§99 %mgelrﬁ‘f rﬂl&ﬁlﬁic%ﬁrsgﬂd}’ abfisnsqyer al |
score is determ ned by détermmning cortect esg neasure of the response
t o t he ndargsliseidiaciian tqdestming tlendeastiementrafskiliy a correct ness neasure of

t he response indicating the set of actions and conbining both correctness
nmeasures into a single result. 63 22/11/2006 177. The nethod of claim 170,
further conprising;; reeel W r : i t hat
directs perfor mang?el'of)lsgé }ﬂgfe?%gﬁogscfaglglﬂf‘lp eﬁ#@gﬁﬁ%gﬁ%ﬁggzﬁ?ﬁ?@%ﬁﬁ%ﬁ%ﬂrgﬁg
second effgjpuaoge i ndicating a second set of actions perfornmed by
interacting with sinulated aspects of the application; automatically
scoring the second response by conparing the indicated second set of

actions to a secopgd t e f.actiong to deferm ne a neasure of skill;
and automati cal Ii;/jﬁéle?felg3 mﬁiﬁ%ﬁé "gﬁlaB%?gﬂ’Yﬁ“’g"&%F GBPY HRHR g‘&é‘i‘%ati on
by conbiheinBbe6f 2G6HsEinUhe fahiRt 52 HPAARAS %%etlﬂ&b% Bf &tidhs ff e RREQRA set
response, 178. The method of claim 177 wherein the overall score is a
measur eofgictionpaad agdtiglyingdheresylt b ¥®. The net hod of claim 177 wherein the

overall score is a nmeasure of at |east one of optimal actions, efficiency,
correctness, and tinme. 180. The nethod of claim 170 wherein the nethod is

f d wi t houtq7al i b Caki ' : -
perfornmed wi t houty73] alﬂ!'?ﬁ[)l?&ﬂo& beciarph v £ bRk ﬁ@@c#ﬁ%ﬁcﬁféﬁ;‘iwl&%@a

pl ug-in nodul e of the application. 181. The netho alm performed
as par tmefsu df esreatpssyst em 182, The nmethod of claim 170 perforned as
part of a training system 183. The nethod of claim 170 wherein the
question can be presented in a plurality of |anguages.

174.  The method of claim 170 wherein the scoring indicates a measure of at

least one of optimal actions, efficiency, correctness, and time.

175.  The method of claim 170, further comprising:
receiving a response to a non-simulation question that does not require |
invoking any of the plurality of simulated interface components;
automatically determining a score for the response to the non-simulation
question; and
| automatically determining an overall score for use of the application by
combining the score of the response to the non-simulation question with the score of the

response to the question.

176. The method of claim 175 wherein the overall score is determined by
determining a correctness measure of the response to the non-simulation question and
~determining a correctness measure of the response indicating the set of actions and

combining both correctness measures into a single result.
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184. A conputer-readabl e nenory medi um containing instructions that, when
executed, control a conputer processor to score a measurenment ofyskihl/3doe
using an application, by perform ng a nmethod conprising: receiving a
response to a question that directs perfornmance of a task related to the
application, the response indicating a set of actions perforned by invoking
one or nore of a lgfur dlhemetinfd ofichairh d7@ duitirepfadsingonponent s t hat si mul ate
associ ated behaviors.of an application; and 64 22/11/ 2006 utomatically
scoring the responS&tys %6??838?"1%@0‘15?@?%? ﬂ%tl%ﬁhaﬁﬁlfe&&gtﬂeﬁgnweé’fﬁar get
set of Edn ) te 7 . Sl L 5 T

medi um %“f6 déllg g?sﬁ]%t 1%183?16(a \/\tﬁtgriIé e%ﬁ)h?tc eng?%r%?é?gﬁ?n Pg%et%?cg&ngrr%g%ﬂ?de&gfo ?E@r%i ency.
186. Theerfermadbyniatiracting fvithlsihuinted aspabte o€ihe applidadbgncy i s neasured by

di viding the nunber of actions in the target set of actions by the nunber
of actions in theiPHgfedlyegodes thgsecopd respenserhy samnarips yhegdicied sesont by

100. 187 . L | al rein the sconing.additionally
i cat oo TR TP L XedBRE LAY bt o B8 BETe MATREL ke BRI °C1 i m 134
wherein the scori agomadiAigt @gerhiniiE amubeerall sobrel R Sise Offethel appiibatival b
actions, efficiency, correctness, and time. 189. The nenory nedi um o¥ claim
184, f ufembiningshesdoss eithe respense rndihs sedre of the gerond irespbseconput er  pr ocessor
by: receiving a response to a non-sinulation question that does not require

i nvoki ng any of the plurality of sinulated interface conponents;

automatical |y det g7gn MAInREREVIILA 1 THEhERIPARSFelM {BR RO nhdt 3F1 ON
question; and automatically determ ning an overall score for use of the

appl i cagvesmgelsfliciensybi ni ng the score of the response to the non-sinulation
guestion with the score of the response to the question. 190. The nenory
medi um of claim 189 wherein the overall score is determned by determ ning

a correctness meaggl e fie &Qﬁo&%@@lﬁ@??ﬂ}%&ﬁﬁu AQ%ealfUbaki08 mé!%l\gétoif%f‘ and

determ ning a correctness neasure e response Indicating t set of
act i onsleashnde cfboyitinmil actidne} dfficiendye cirreetessyradtines i nto a single result. 65

180. The method of claim 170 wherein the method is performed without

launching the application and without executing a plug-in module of the application.
181. - The method of claim 170 performed as part of a testing system.
182.  The method of claim 170 performed as part of a training system.

183. The method of claim 170 wherein the question can be presented in a

plurality of languages.

184, A computer-readable memory medium containing instructions that,
when executed, control a computer processor to score a measurement of skill in using an
application, by performing a method comprising;

| receiving a response to a question that directs performance of a task related to
the a_ppl-icaﬁon, the re,épons-e indicating a set of actions performed by invoking one or mo_ré of
a plurality of simulated interface components that simulate associated behaviors of an. -

. application; and
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22/ 11/ 2006 191. The nenory nmedi um of claim 184, fiuther conprising
instructions that control the conputer processor by: receiving a3¢2¢anhoos
response to a second question that directs performance of a second tas
related to the application, the second response indicating a second set of
actions performed by interacting with sinulated aspects of the

appl i cation; aut orfatdmgdically scoung thg respensedymothprespihn felikyedcsshplactiogs tohe

i ndi cated_second. set of actio to a second target set of actions to

det er m r?gaf?eg@eégﬁ?c 'og§ 8’543? ne castat P’g‘%‘i‘lﬁy det ermini ng an overal |
score for use of the application by conbining the score of the response and
the score of the second response. 192. The nenory nedi um of claim 191

wher ei n the over allBiscdihe mangy meksnref diinnit4 adersd thec beriny . indi9des dhe
menory nedi um of _claim 191 wherein the overall score is a neasure of at

| east oﬁ‘éeaS‘FrGSEFﬁ?Eln%ctions, efficiency, correctness, and tine. 194. The
menory nmedi um of claim 184 wherein the instructions are executed w thout

| aunching the application and wi thout executing a plug-in nodule of the
application. 195. 136ie ThewfeshofPahicdiinOdf dhigi 185l FherdidesREiBndyie nhdaSiedIByi Ons
are executed as part of a testing system 196. The nenory nedi um of claim
184 wheP&i¢ing e pymbar pitactens iarthe Tasgds et efaciiony by thorurabarrafiastios iyt em
197. The r i fo.claim 184 wh i he question can be presented
in a pl ﬁlrdgel%lf%aysgto ﬁ%gﬁlgguaglgé‘iglé%lgmggéelrff"gf)%%{b(}l98. A conmput er - based scoring
system for measuring skill in using an application, conprising: an input
interface that is configured to, when executed, receive a response to a
question that dirkts Pey remognoediom af chgk 186] whereinttbe stveingpglditatllpn, t he
response in{ji cat ia%l}% a, set of actions performed by invoking one or nore of
a pl ur aPPICHES A MGaHe 8F GUTSCMSSY f ace  conponents that sinul ate associ at ed
behaviors of an application; and a scoring nodule that is configured to,
when executed, automatically score the response by conparing the indicated
set of actions tol88.t dflgemesmety nkediant ob ki ol Sdeivkérsinnthe ascotifen sndicatesf a ski | | .

measure of at least one of optimal actions, efficiency, correctness, and time.

189. The memory medium of claim 184, further comprising instructions that
control the computer processor by:

receiving a response to a nonm-simulation question that does mot require
invoking any of the plurality of simulated interface components;

automatically determining a score for the response to the non-simulation
question; and

automatically determining an overall score for use of the application by

_ combining the score .of the response to the non-simulation question with the score of the

response to the question.

190. The memory medium of claim 189 wherein the overall score is
determined by determining a correctness measure of the response to the non-simulation
- question and determining a correctness measure of the response indieating the set of actions

and combining both correctness measures into a single result.
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199. The system of claim 198 wherein the scoring indicates a neasure of
efficiency. 200. The system of claim 199 wherein efficiency is nepguneddyes
dividing the nunber of actions in the target set of actions by the nunber
of actions in the indicated set of actions and nmultiplying the result by
100. 201. The system of claim 199 wherein the scoring additionally

i ndi cates a neasudPé offheermory medivm GfERimTIR, faytherawmptisiok aistmt@sswhetr ei n

t he scorci n@olit di catlﬁs a Jreasyr e of at |east one of optimal actions,

ef fi ci ef@YTO¢OF FEUMHELLOCHNE Y ne. 203. The system of claim 198, further

conprising: an i npddeividy £IcbatErebitibe to%a Sebid @J&% %le diié@&ﬁg)eﬂ%ﬁﬁéﬂc@gﬁa
receive a response to a non-sinulation question that does not 1nvoking any
of the peasmdtaskyrelafed<o the apphcation} the femad respomseriaditatingangcuitbsce of adtivas

scoring dule.is further confiqured to, when executed, automatically
determ R %méeg&’ryén?@tcmﬂ%@mé%%%as@@tﬁ AEths applicetion;ati on  question; and 67
22/ 11/ 2006 auto Leal } k.S . ,
application by C%Plﬁ%}%ﬂﬁy%ﬁ&@gzﬁj é;@%cgﬂg ﬁéelsslr;lgslg 6’3n"§§{1’?‘6&§ ﬁgqﬁ%ﬁ‘r&éﬁl %r%ﬁ%qi on
quest i opetwif hiticnb o $s@omd tafget b of s@RAO RSEtdrMitd EmENsaRI dfRRIL; 28. The system
of claim 203 wherein the overall score is determned by deternmning a
correctness neasufWoppticely detosmining apoovasdl seave sforyiseitdfothe cappliedtion bind

determ gl ol ure, of the sponse indicating the set of

act i onsgﬂéﬁlﬁn&ggﬁn{)%cﬁfen%ﬁ%% egp%%%? %@c@ﬁ@%"? P?{atgg 8?08@{%?%138. single result. 205.
The system of claim 203 wherein the overall score is a neasure of average
efficiency. 206. The system of claim203 wherein the overall score is a
measure of at | et Jile wemopt mediunaofiodeim, 12f fwhefemdhe ovarall ecomesss and
time. 207. Th;. sgste%{e cl aim 198 executed w thout | aunching the

appl i cdPFOH® YRY“RPY Ne%ecuting a plug-in modul e of the application.
208. The system of claim 198 executed as part of a testing system 209.
The system of claim 198 executed as part of a training system 210. The
system of cl ai m 198. wWiteanembiyemgdiat iob rlaiian] e wheese ticedvdrill &core is a

measure of at least one of optimal actions, efficiency, correctness, and time.
194, The memory medium of claim 184 wherein the instructions are
executed without launching the application and without executing a plug-in module of the

application.

195. The memory medium of claim 184 wherein the instructions are

executed as part of a testing system,

196. The memory medium of claim 184 wherein the instructions are

executed as part of a training system.

197. ‘The _memory medium of claim 184 wherein the question can be

~presented in a plurality of languages.
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plurality of |anguages. 68
22/11/2006

198. A computer-based scoring system for measuring skill in using an
application, comprising: |

an input interface that is configured to, when executed, receive a response to a
question that directs performance of a task related to the application, the response indicating a
set of actions performed by invoking one or more of a plurality of simulated interface

components that simulate associated behaviors of an application; and

a scoring module that is configured to, when executed, automatically score the
response by comparing the indicated set of actions to a target set of actions to determine a

measure of skill.

199.  The system of claim 198 wherein the scoring indicates a measure of

efficiency.

200. The system of claim 199 wherein efficiency is measured by dividing
the number of actions in the target set of actions by the number of actions in the indicated set

of actions and multiplying the result by 100.

201. The system of claim 199 wherein the scoring additionally indicates a

measure of correctness.

202. The system of claim 198 wherein the scoring indicates a measure of at

least one of optimal actions, efficiency, correctness, and time.

203. The system of claim 198, further comprising;
an input interface that is configured to, when executed, receive a response to a
non-simulation question that does not invoking any of the plurality of simulated interface

components; and
wherein the scoring module is further configured to, when executed,

automatically determine a score for the response to the non-simulation

question; and
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automatically determine an overall score for use of the application by
combining the score of the response to the non-simulation question with the score of the

response to the question.

204. The system of claim 203 wherein the overall score is determined by
determining a correctness measure of the response to the nom-simulation question and
determining a correctness measure of the response indicating the set of actions and

combining both correctness measures into a single result.

205. The system of claim 203 wherein the overall score is a measure of

average efficiency.

206. The system of claim 203 wherein the overall score is a measure of at

least one of optimal actions, efficiency, correctness, and time.

207. The system of claim 198 executed without launching the application

and without executing a plug-in module of the application.
208. The system of claim 198 executed as part of a testing system.
209. The system of claim 198 executed as part of a training system.

210. The system of claim 198 wherein the question can be presented in a

plurality of languages.
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