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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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In one embodiment, the Skills-Based Simulation and Measurement
25 System comprises one or more functional components/modules that work together
to produce and administer skills-based measurement environments and to provide
skills-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 Skills-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 example
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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Figure 14 i |s 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 Scenario process.

Figure 24 is an example block diagram of a general purpose

35 computer system for practicing embodiments of a server portion of a Skills-Based
Simulation and Measurement System.
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Si nul ati onembodiments 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 skills-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 may be beneficial in a training scenario to give a
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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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questi ons. Skills-Based Simulation and Measurement System can contain both questions
(such as inquiries, tasks, or directives) requiring simulated aspects of the
application and questions 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
cellsinrow 10.” To respond (answer) such a simulation question, the student uses

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 to as non-simulation questions.

30 Examples of such questions are multiple choice questions, in which a question has
one right answer from multiple 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. Othertypes of non-simulation questions also exist. Also, one skilled in
the art will recognize that both simulation questions and non-simulation questions
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completed out of a total number of questions. Time indicator 3B04 indicates the

25 time remaining if the scenario has associated time constraints. The “Skip” button

BGO05 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
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Fi gure 3E isimalateiadrBiod of the “Format Cells” 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) defaults 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 cells 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
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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 assemble
25 something, how to complete forms, how to calculate formulas 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 “question,” “answer,” “response,” “directive,” “task,”

10
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be implemented according to a client-server architecture and may be implemented
instead as a monolithic program. Alternatively, 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
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Based Simul ati on and Measurenment System conprises one or nore functional
conponent s/ nodul es that work together to produce and adm ni ster

ski | | s- bawed3asaeasur enent environnments and to provi de slkCTitsobased
interactions with sinulated aspects of applications. One skilled in the
art will recognize that these conponents may be inplenented in software or
hardware or a conbination of both. In Figure 4, a Skills-Based Sinulation
and Measurenment System inplenmented as a client-server architecture
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404 cord® i seceives stydentyespomgnsaiit scosasifraat the diaak-side siniglation engingi4@tent
the (clientgngisiGesthaml i 4 pér @ pér t88tlbasis stheldatdépository 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
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10 functional perspective, the server portion 404 conprises a skills-based
testing and training engine 405, sinulation conponents 406, non-sinmulation
conponentw049/i0074@nd tests and training scenarios and st ueemtusdai@;0 whi ch
are stored in data repository 408. The skills-based testing and training
engi ne 405 functions as a server-side sinulation engine. It receives
requests for portions of a particular 15 testing or training scenario and
forwards conponents fromthe sinulation conponents 406 and the
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controls the flow of a sinulation, . rB@uestlonls ound
and pre?élentt@%i W@'ﬁf‘ﬂl@&@xﬁﬁumeo'beﬁ tcl'%fﬂfl %YStgﬁ‘ptq Edi i /! ?Fﬁj’ applaa tighed,

when a st udeBhafo.l SyITRAlY StHeesshpesentstaT. Figar 5sarenaddddtrlgenaiete 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 skills-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 skilled in the art will recognize that the
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froman application to be sinulated potentially has sinulated aspects that
are shared across questions. These sinul ated aspects are what conprise the
appl i cat iwo Bavwhe si mul ati on conmponents 503. Such aspect s PaI/USOs1G600 Of
menus 10 and nenu itens specific to the application may be inplenented as
conponents 503. (For exanple, the Excel nenus and di al ogs shown in Figures
3A-3G may be inplenented as conponents 503.) Sinulation engine 500 al so
contains a sinulation conponent for each question to be presented, for
exanpl e, qfodlewing fursitionaliyican hmmmaewdsinaﬂﬂemsor@sIanslia’miif&redt tmest i on

cormponent ﬁﬁatcah{b?nédsmtep&ﬁ@ﬁ'rﬁérﬁérn%e@é%éréﬁ?gwﬂﬁ%r 2Xar n S?Wat ot her
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menu ang menu i t.em handl’i ng code). The simulation engine 500 illustrated in

Fi gure SENYalon AYesYS e 20 the environment executed on a client system
to run a sinul ated agplecifigaliygin step@ddr, if a.usSpindidatesa dgsire toeur aspemanid, s of

Figure o iyt 0d SRIRIA R 400 qop BLETRAINGLE 1 88b'c0Y, Ihsidbts e

i nterface e response %e
conpri se tneecasawdmtdurowﬂﬁﬂoamunfvr jipAdodhe SBIM melpuh@ logingdata ia. | n
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corrponent tot,h client system at once, I ndi vi d gﬁgtlon Iatlon

suppor t10; s rasupg Séﬁ%‘ﬂ'oc"cﬁ W@nmqnéﬁﬂ %P‘é‘rﬁséhs%ﬁ‘a”%s Vﬂb%\%uge “Such
del ayed | ogvhery the sdenario fiashesriuhang, nheataddntvédrncomtimacto tun Bngthers 28A-

the ent! r sbauidh i on Tk on Pitr i o Bl Tbs 8w St Baebd SoIBRE o,
t he cli ent andMegsuremenkiSyatesn.6 Thesa stepwaneu@@cahedffuntm wittereferensedeess of

using an e §7 £kills-Based Simulation and Measurenent System to create
manage, and m ni ster skills-based neasurenent scenarios. An, exa

SBSMB &y  pr esent aln stert§04, ifithe speningicatesihab adminigisatianyis siesised. tb‘@f‘ween
these di f f gin§erdds ddmpistener dontianesin §t§p§605—609tto fiveNm LiseAprbpetties ahbiese

hown kil |.ed
the art wi FESEBOBERHSSEERRIoR RAE e o at s Bt T 0e5erRaeal 1t 88w ng
f unct i onal 609, ttenatmimstestenselécisra pafticatarntseo fareaadminisdradiondof speches ai nes
and combl nedy fsdt dmét%b%ge I?gﬂé‘%m[wﬁsh'ét% DOURELER P e fhoPBRLAHRINAN SESVE

to (1) sce nari os (3)
aut hor 2&) n@t@p 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 to 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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scenario or nodify an existing one; and (4) publish new scenarios and new
5 simul ati on questions. Specifically, in step 601, if a user indicates a
desi re t owowa/ie078€enari o, then the user continues in stepCllR3/ede3E
continues in step 604. In step 602, the wuser as student provide |login
information to the SBSM5, and the login data is authenticated. In step
603, the SBSMS begins its basic skills-based testing and 10 training
execution environment and executes a scenario selected by the student.

When the scenario fi in steps6t2rihtheguserhdesitesdenpullish eitver iannew tsimulatioanot her
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scenario orscenammte any of the other functions of the Skills-Based

Similation and 35 MegauaRyli SRR, 14 VBRGNS SOSIRARD 11

step 612, if the user er a
20 student has desngnated 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. Thereafter, 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 return to the scenario selection screen.) Specifically, in step 703,
30 which actually 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 upon the
first question. For example, if the first question is a simulation question, then the
simulation engine will typically contain a simulation base engine (thatis 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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scenario or simnulation questions for a scenario, then the user as publisher
continues in step 613 to publish a new sinulation scenario or nodify an

exi sti ng worg/1m76r new si nul ati on questions. The steps foPCpuishs/sdsring a new
sinmulation 5 scenario or new simulation questions are described with
reference to Figures 22- 23. Once the publisher has finished, then the
publ i sher can continue to publish another scenario or execute any of the
ot her functions of the Skills-Based Sinmulation and Measurenment System
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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 question is 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 pathin 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. Alternatively, if the engine is a story grammar
engine, then the engine displays the story and multiple choices of phrases or
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15 WO 03/100746 PCT/ US03/ 16670 then the appropriate type of non-sinulation
engine will be pre-filled with the data for the questions that use that
engi ne. (Wbe3gogsgéi ons that use that type of engine nmay IPeETASSMb®@t of the
total questions for the test scenario.) For exanple, if the first question
Is a multiple choice question, then a nmultiple choice engine is 5

downl oaded and pre-filled with non-simulation question data for that test.
Addi ti onal exanpl es of the conponents that are sent by the server are
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0 step 805 5eR i fedh blhelae St FLL ABbARSY ORIy 1 ot ug03 e

engi ne di splays swer ~or S as by t he
type 0 ndhersthmemm@@oqtm&s lﬂrﬁterh&)ﬁe For exanple, if the type of engine

is anmltiple 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. [f 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 9 is an example flow diagram of an overview of the steps

performed by a server system to support the running of example simulation

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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choice engine, then in step 803 the matrix of answers (determined initially
fromthe 35 data repository) is presented. Alternatively, if the engine is
a story gwermano74engi ne, then the engine displays the stoPgTarsd3/masia i pl e
choi ces of phrases or 16 WO 03/100746 PCT/US03/16670 words from which the
student needs to select a word/ phrase for a location in the story. Al so,
alternatively, if the type of engine is an ordered sentence engine, then
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i enent at j e Si ation,enqine. e t.he, s en i ndi cate
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t hen t he erfgirrexampie, inueswvebaseh edoitonmeantssugh 88 ASKRINIET t the prepdeationhas
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res pons1e5 t dhe P@Mqﬁ@gf‘?'%m repdaritagmseivas &2 ETaate) anfiiFMhdile i send tx acligrte to
Fi gures 10-s{dtent (alohg it Botentialle wiaderigéadesildshe Oraxbkiled Gy @sé iaptwill T t he
S naert PSCanizSyet e e AShirde The Shoe Gen SoMiis o
t he server .to Aetermirze anether reduesher toewait gntithe server intenface $s imvbkéd again

ti , t : ' | | | th tati f b
guestion (Qgﬂ‘ﬁ'@#géBg{ﬁ"?%'ﬁ??%%eéﬁegtm’{ goegeé(ragpqi) e presentation (form we

page, etc.) _ proces n the sinmulation engine. In
step 8R9 the sinul aln stem0%rifjihecreguest isita dsookss: same tyre of data storage

quest i on/ t asfePmafsmitRémthe SerlvBEcontinues in step 906, else continues in step 907. In
step 906, the server processes 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 908, if the request is 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.
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scenario, and, if so, continues back to process the next question in step
801, else ends processing. Figure 9 is an exanple flow diagram of an
overvi ew wbD i8heo7d¢ eps performed by a server systemto sSupgEarisos/h@7¢ unni ng
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
processing or different processing may take 17 WO 03/100746 PCT/ US03/ 16670
pl ace. In summary, the server is responsible for determ ning and retrieving
the right conponent Figuse 10He aol éxampleifide dingtdraiof the skilig-hasedhdecording
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base si mul &lieninsystgime Speckisally ot stips 100 ther igwlation ianging seeaivesoanal |
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t he orwards it . to the client.” "For exanple, in a
web- baddd SlONiAARERgIng eRoraS RERUGENt's BROT, R AMRIR: InnsSIRRodmeN:
i nvol v?a | ook rImukitiopagefin@ et dressall \of rthe amapis| keybdane mactioassinnters ¢éfhe XM
controls t n e t eal e | c 1l ent
cyotem (al SROTIRTGS BOTETERIRY bt IhrssBP TR whebdyt S e Pos s T he
art will rBooghbztonhtiten tiessisndptions engpieesentinuasoin tapeieht otiienwiseer ver
then conti RYRfnud gg&ﬁr%ﬂq?gg%fnﬁgdorﬁiﬁi]#% p@ﬁou‘erﬁa)eﬁbr‘is IWYelshohdtoStRiY er

interface is I nvoked agal n ndi cated by an l'ipses or a return to
step 90D . westiogn.step 905, if the request is to process sone type of data

storage gi)gf ormati on|ntdigp 1008, S&oeethe Fhlidentelfad Inditeed986mpkitivn eoat i nues
I n step .

! | n S%]%p 'r%%%giot he ser ver pL o&{aessgsr tae [igr%gtﬁsE alndeugp tes the
data r eposi Y EaBIEMULLIOD SR FeATaNe NEHECTTEH ESIONSA PhiETeER E hues
to step 90bveotheeetiré cesponee fanthe coggqobansvear. per Epample, reongembedsnent. For
oot o SSRGS ol bl i et
st udent2( oithe cpgespendiag question simation gomponent. hEhe sipulation engine heni eve
anot her corgaapdls thedr@cbRied 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 calculate
efficiency using similar formulas. For example, a number of actions in a response
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server environnent, then the server continues in step 908, else continues
other processing to be perforned by the server. In step 908, if the
request iwotod/10546i eve, 30 for exanple, a sinulation conp@agnisod/ore7@ next
guestion, then the server determ nes which conmponent to access, retrieves
it, and | oads the sinulation conponent appropriately for that question. In
step 909, the server prepares the conponent as appropriate (for exanple,
rendering HTM. as described earlier) and forwards the sinulation engine
conponent tantieecarhpaned willsae wptidad nskibier of actionser 3somponent alspdakiggi ze
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per f or med. s 1001- 1003 were described with reference to
Figure 8 as part of ﬂgyr@séﬂaﬁ aps display serecnnthalgllusteatereseided aftionse
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continues @t eRma&ctions in response to the 15 questlon I n step 1004,
once the stuﬁ? has ]ﬂr:ldl cated conp etlon of a rezé) e, the sinmulation

engi ne $ear ches the Fé¥eJLds apexanple digplaysceeanat d getiansistered by r e
response f aih dxaensio sindhtiGmengine fdra cerredtlyl amswiefedeestioho th display sofeen
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however20 t particidareadestion. fon exaapla cadashan 130% theer@ﬁﬁmsieaﬁW% Heway s
be vi abl e. skt résporse thlthgt qubstiba e tdisplayed RCBBTEESdedactions 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 cell 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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25 there are other ways to determ ne whether the recorded action is a
correct answer to that question. For exanple, in response to certain

guest i onswotldaowitérul ati on nay require an exact set of actPCESIHECNY
present even if they are in the wong sequence. Alternatively, the answer
may only being designated as correct if the sequence is also correct.

O her conbinations are al so possible. In step 1005, the 30 sinulation
engi ne stores an indication of whether the recorded actions (the response)
was cor r ectextonilineotQ tmwhitah@weversneqoalllobme adiiensipenfoamiedrbyghgistedent
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1201 cont al %%%Pr]sﬁ %ﬂai'%%fn ng‘ 8%?)?@%/@\&0598 g wth an indication, for
exanpl e, "Correct" i Adidesicdbed2afierdf addigibhdo ruriméng eeanarios, askills &esedr ed
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20 particular quest | guest eco ctions
for the0 stalﬁ‘éeﬂﬁSIQfé§%’i?§@St‘@ &theentq{;eﬁcl@w@m‘hr%ames(gml%ﬂowm@@r@m étapded

actions pr s 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 to 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, step 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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w ndow 1205. Typically, an adm nistrator would review the recorded actions
and have access to this display screen. Access to this display screen from
an adm nwetmaowne i nterface is shown in Figure 15. 25 I n tPha/Eseangliée 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. \Wen the
"Sel ect" i ndseciated vitOwhich ssehaos d;ontexangie¢,iionse ehdtodieert, eggrestdmariohe
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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 1502. 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 1504 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 1505 shows the Data associated
with each test (scenario). For each test, the list 1505 shows the date the test was
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Si mul ati on and Measurenent System enables adm nistrators to nanage user
roles 20 and assign scenarios to students. Figure 14 is an exanple flow

di agram oWoan/1#586é gn Scenari o routi ne of an adm ni strati olCirnises/i@ece of an
exanpl e Skills-Based Sinulation and Measurenment System This routine
corresponds to step 609 in Figure 6, and allows an adm nistrator to assign
a scenario to a designated student. In step 1401, the adm nistration
systemrecei ves an indication of the designated 25 scenario from an
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for that 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 to a “pool” of available questions and,

if so, continues in step 1602, else continues in step 1604. In step 1602, the
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student. The Assign Scenario routine then returns back to the
admnistration interface of the SBSM5. Figure 15 is an exanple display
screen ofwensadimisi stration interface of an exanple Skil IPETR®O® 6670

Si mul ati on and Measurenent System Display screen 20 1500 shows a |ist of
users 1501 which can be configured by an adm nistrator. Wen 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 user has an
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recorded actions stored tor each 35 answered question. Specifically,
cur r ent'd e S9INNIRG EHS QPRI SIER! @Ya associated with each test (scenario).
For each test, the | is6tepb0804 thesAlther Sedraarich®utiaetdet@mmingd wietiist/the0746

St 35510 0 R ol SN 68 L AR B il >
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the appropriate information in the data repository is updated accordingly as well.

The routine then allows an author to 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 loop 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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recorded actions for each question of a scenario by selecting the "Details”
I ndi cator 1528. For exanple, an adm nistrator can navigate to the display
screens 1wWodeder7sbed with reference to Figures 12 and 13, pafmiushd/tdelust r at ed
a series of recorded actions for a correctly answered question and

i ncorrectly answered question respectively, by selecting the "Details”

I ndi cator 1528 for the Excel Skills Analysis test. In addition to running
scenarios and adm ni stering scenarios, a Skills- 20 Based Sinul ati on and
Measur enentl 782 sthe mmmﬁim#ad!eierrainebarcmtegnrgrfmaﬁlmnng\questmmammabare‘todm reewlgt i ng
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activity (geun t&thd Sfstmi al that, d3®lescribed 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
35 can navigate to the interface for selecting answers for a particular question through
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10 beginning of the loop in step 1601). In step 1604, the Author Scenario
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scenari o Wo iBaouIpelat e an exi sting scenario in the "pool" pefi/ieaideabl e
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sophi sti catRdordingly. Once the author is completed modifying answers or adding a new

answer to a question, then the author can return 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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search engine could be integrated into this step if deened beneficial, for
exanpl e, where the pool of questions is large. In step 1704, the routine
determ newp odymi7e@l |y from aut hor input, a designated quesTiusad/i@7add to
the scenario. In step 1705, the 10 routine determ nes a sequence order for
that question, typically fromauthor input. 1In step 1706, the routine
creates a new data repository record associated with the designated
scenario for the new question-answer pair or updates an existing record,
and t hen rsequerce threugikithd éQrdarninghe@raperty Ih addiognithe aubizr ¢dredecide
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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 simulation 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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5 answers depends upon the type of question. The question to which the
answers are associated is the question that was designated in Figure 18. In
di spl ay swo@en0074®00, the authoring interface shows, for RCTAF1d6MNY
qguestion, the answer or set of answers associated with that question in
answer display list 1901. A particular answer can be selected for

nodi fication or deleted. Wien a particular answer is 10 selected for

nodi fication, the answer is displayed in answer content input field 1902.
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on the cllent web page. Various tools exist for aiding in this process, including web

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

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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whether to |l et a student go back and sel ect questions after finishing the
test to go back and answer them by toggling the "Question Selection at end
of test" woopaninye For exanple, if a student has ski ppedPaTgises1deon, then
this property allows the 5 student to go back and answer the skipped
guestion. Also, an author can decide whether to let a student return to
questions the student has already answered and change the answers by
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new t est, atap 2204;howsviestthagproesss istpesiormid cali Emthe@artsﬁéhe Bpplicatiow t est

name in te%hvﬁ&%gﬁf@bﬂc&@@@pm d%%:fHTg'fB Pnet sﬂ%h%r%%oad’eeﬂe cﬂrﬁé&e 1HO

|ntroductory Scre or the test . Once t t est
i nf or mat | o@NESMRAsHmest Onlythe asea RbihecispIgspeeen afagtechy heHuesin @8dadd a

new test tehd BErréssord gghéVent H@ﬂaﬁﬁg ccbwé)tnmea@@édt on tﬁéj@te@\t-tsim% memw es

for an i stin nre

uestions e RS aekAss it st AR mentatbD ot o8B uedictEsinibton,i ot o
guestions won‘rpdnlansls;wmlme ltzat daedie inyolssd ootdrifigtheneortdgirsds afran driswearst

button 2009, yfd g dion rfdsa ReROPSCorflonf Aot The Blicttth Ao

i nterface SOC a questi on nat'e
di spl ay s c e uesm Sealaton compenest isneoredsas et thenseryaeenyiemmento?

?3fogl gt reglt&blégaﬁc?gmsétj%lblﬁs'h&%@ﬁlr{secﬁb pté&dss dc ?ﬁf|gﬁler?{}Qe>@f éfgbﬁ"'q‘s"ﬁ?% f.nﬁ R
questi off b 88 22l ek e RaP Sy aebings G he et ot Pogh Plgceshas: | "
order fiel dhéﬂ)OBhsh@ddtdreel)ﬂwé gyn%@temapﬁlmatl()n.base suhelatlohemmdonenamethefl OES he
uestion t | C

Toeotu n nadhvree RTINS (A0 Ofn' R CE3FE e, SRBTERE: WpRdles! BRY Cual 00,
in cat egorgpdsitories2mib. rafﬁeemhmuthg anplmatlaoebtaaenc@mpnary@ aﬂﬁe\/\tﬂbrrent
list of 25 refé?éﬁdé%"(éa%}%e%ﬁ(ﬂrﬁfblmaw&im;%hém%shéB@éééWn%Sﬂormé@ﬂh@n and

non-si nul at 1 on uescfsl onsi é at cat €go I on % ier,
advancetP sS5ERAIN AN gyestions jailalle e 4&, »eH“%f?b)ép‘erB PF‘B@et SWhen a
user sel ectpubfisttingfprédedse questi ons, both the order and an internal nane

f h ' d h

associ at ed wi th the e B SamPERIRCErh o o ol e R
"Return" bunt exarpp7 Skitlsriasedn Siroulation eyl Measgremenh System itbat ingludes

[ f

Intertace. gaangﬂ% rﬂgorﬁ%}gégggﬂt{\‘/grgs%d'ﬁdyh§ﬁeéb@ﬂan&‘”ﬁ'ro%é%é‘or'1'?% SR | oS,

a Skills-Base ur enment st em enabl es publ i shers to
cr eat e 2hewnyiropment ¢3aQicomniipes; ﬁmod‘lgﬁbﬁ”%éh'@gﬁoé Hll$-Lasag testiog and

questions l#‘dwﬂ@ te‘h@irﬁa 280 P Al idppfopiate hﬂeEiB&é&oerogﬂman%atmg with £sRemm e
flow diagra @ Ul 5 r S it 1oy o(;.ﬁt&%gs Ssucﬁ as sceRano anQ stifent’ ct:oenrf Gta |o?1f an
exampl e SkiYFEMBLAESP @%?I ?B?P '9
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 simulation engines as described with
reference to Figures 7-9. 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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27 WD 03/100746 PCT/US03/16670 Measurenent System In step 2201, the
publisher, after reviewng a desired scenario for using an application,
capt ur es wearisoug46cr eenshots (screen bitmaps) fromthe apgliusat/ie@n | n
step 2202, the publisher formats the various screenshots, for exanple, in
a GF format, so that the screenshot can be edited and 5 incorporated into
a simulation engine, for exanple in web pages if that is the comunication
mechani sm bei ng used between a client and server. In addition, the

publ i sher renoves t h&Eoaezample,dhe tondkit28@2cohtairns aiseries vhenginbk feten-

desires t?:;)rﬁ&ﬁtiéﬁ gg{aé’t‘icﬁ% 204y éiﬁéhed“stém%t g‘lé‘@h@@@bhgﬁ ggéémHﬁa‘?r E{el of ace

control s, exa menus, sher
det er mi nes Stary gFAMMAr 65RINGy R aseBtencerAsHog SNaive. tVMBe'WH]ﬂS@lﬁ‘Qéfl%ﬂsﬁlr?ons or

tasks to beoRMidicdtd.a ¥t systerd, datd fréﬁﬁhamlnbg@bu@gtmfsem)@tm 8, thee

S B g a B B o S AR B R

exarrpl e | pages kxce padjcubadonesimutgijoin ergdin@n  si nul ation such as the

si mul ation shown in Eoggfrﬁ @13’5@,‘3 {?fg,ﬂ(, ﬁ%&%ﬁg@ﬁslfgﬁ E%.oh%%gsen%me

I nformation of the sp reads
Usi ng thi sz3r160wh@hn$>down|@a§edp§o theegalient ndighy e seprart all simulateg intggfaces.

si nul at i on |, GAAMBACPAsIE Usel hﬂeﬁé’éé éor‘ﬁboh@ﬁ’t SiRRdtiomtsi 29 1téﬁ’d ofHe? kfreRr &vd,
n enmbodi nent

i.e., do not vary from question t|on For

Lt uss" Vst PlTEace Grmooous, S el e TTARRS T T BE PYFIBOIE [ Ae

vari o]chs pr éxyepublishers faridvotierebtop &gis )appliehtiors ddsal smmlﬂatusm neHghtesd anger

I nterface tr na.. (0} A

i nvoked fo%?'ﬁggﬁ!)'igg?g%c}% {;é]rﬁpz)n{ntgsgs d%%gﬁb Ere e%ﬁ%g‘i@g?r %% on the
cli ent web apgdisheasimulatesah sappkcatiort, dhe giud lalger fnrst deterpringsasseriescdfudi ng
web desi gnphRy @es&ﬁfa}@ﬁ%hﬁ&a%&é 8815k tﬁe é{héé{ﬂins%f‘é@uﬂuld\dgﬁ scbﬁano

addi tion many“ ool s that are not eclf any particula

appl i catd 9 orl hesiBL apreadshped Manus i cnpepant &ﬁé ?’(‘ﬁ ”Eﬁ: XHZYW”F%I’M%“U%I al og
boxes, et thohﬁfo@réheQSﬂQraré e&éfrfpéef%%ucﬂf@l’liﬂ?bdqire?mafom Gbﬁfpb&@ﬁts (Thte Chat
envi r onnent, ai l abl e as a too ents tha
oot de as SAPE SpreadEREBLNISus” oflehT 51 prBshRBblLioMs, a5 0I8 A here
publ i sher mrestomsfon tieeABEssaEnasibgpEhe tSpreadgkeetrABE Quentioat T coraponenteach
quest! on ! Blg! Snd 0 AR lasiibhg: SERMBNER! 2 23§Be€dﬁté‘ﬁadh'ey data"afl Pde20>.

t he publi sher termn tions to process
and, i 2G50 suppartingibe smulgtl@rpom@aueétlmﬂ@nglau@@h@n aeé@euAB%p@@ shegt. | n

step 2206, dppfcatidy, réddctiveRsi ders the next question to be

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 or implement 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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processed, and in step 2207 creates a question sinulation conponent based
upon 35 that question. The process for creating a question sinulation
conponentwp3mery6e simlar to the process for creating thecapmsos/o@ré on base
simul ati on conponents in 28 WD 03/100746 PCT/ US03/ 16670 step 2204;
however, the process is performed only for the part of the application

envi ronnent that corresponds directly to the question or task to be
performed. In one enbodinent, only the area of the display screen affected
by the que$idsed Simntationkadddeasypment Bystews241hans phigcalydresideonanemraced”
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and oth dzimprgﬁ%Us afeB-alnsatynigal Hﬂﬁﬂgt%ﬁégﬂ\iéa%%fﬂﬁq%eé aaSk'@%r ver
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with referdat@@414. Figures 7-9. The data repositories contain the
i nformation necessaryp ahq?&%;%’ﬂrﬂﬁodm@ht %&ﬁédﬁ%ﬁs%@ﬂﬁ’e SRINKE a8k UP 2

partlcular scenarlo I ncludin i ndi cat1 o server conponents t hat
are usedf t dmlplﬁsn@ﬁ@ﬁwsmgs@ageawaprograraﬁm&t%emms andhslandatd webtbasedpect

to tests. KxeHidicgy SGEH 88 HPNVIL3servers, such as Microsoft 1IS; 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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scenari o and student configuration data are shown with respect to Figure
26. The conponents that conprise toolkit 2302 are used to inplenent the
client-siwe 038bamué ati on engi ne and conprise the server-si @deTampowent s of
the sinulation engines. The conponents of toolkit 2302 are al so used by
publishers to create 35 new sinulation scenarios and sinul ation questi ons,
as well as new types of non- sinulation questions. 29 WO 03/ 100746

PCT/ US03/ 16670 For exanple, the toolkit 2302 contains a series of engines
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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. In 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 Skills-Based
Simulation and Measurement System provides the ability to generate simulated
application environments that include simulation and non-simulation questions for
testing and training; publish 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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upgrades to be nmade to a particular conponent to "update" a test to
reflect, for exanple, a revised application, w thout having to re-rel ease
t he enti rw0o3BSMB46 30 Figure 24 is an exanpl e bl ock di agr amcafusas/gener al
pur pose conputer systemfor practicing enbodi ments of a server portion of
a Skills-Based Simulation and Measurenent System The general purpose
conputer system 2400 nay conprise one or nore server and/or client
conputing systenms and may span distributed |ocations. In addition, each
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20 when 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 usertest 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 student 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 attributes 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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25 using object-oriented, distributed, web-based technol ogy. However, any
of the SBSMS conponents 2411-2412 may be i nplenented using nore nonolithic
pr ogr ammi W@ 3aeitmé ques as well. I n addition, progranm ng PerarsShiao@30to the
data stored as part of the SBSMS can be avail able by standard neans such
as through C, C++, C#, and Java APl and through scripting | anguages such
as XM., or 30 through web servers supporting such interfaces. The data
repository 2413 is preferably inplenented for scalability reasons as a
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execute on_on re ..The t ' 2510 interacts wt
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SBSMS. (ne skil | ed i stdasceibed fiom a furotignalperspeativelireFigurest-2g atheichentof t he
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i mpl end® asirpHlageniand measurement environment. In one embodiment, the SBSMS is
implemented 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., “Introducing Microsoft NET,” Microsoft Press, 2002. One skilled in the
art will recognize that the SBSMS can be equivalently implemented in other web
25 page based architectures, using other tools, and other languages, 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. In orderto
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

34



simul ati on engi ne 2510 is governed by the server portion. Generally,
different configurations and |ocations of prograns and data are

cont enpl awed3fiar74ase with techni ques of an SBSMS. | n exanpiCa&/UsB¥16670
enbodi nents, these conponents may execute concurrently and asynchronously;
t hus the conmponents may communi cate using wel |l -known nessage passing
techniques. One skilled in the art will recognize that equival ent
synchronous enbodi nents are al so supported by an SBSMsS i npl enent ati on.
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however, Qréﬁl?d %5%{9 b@ﬁin'drbbﬁé'lﬁ Wwhén Ws’téntfa?é‘d)gﬂ?%%@s thveB rp%\s;le%n{r&ggﬁwgat on

S equaIIy applica al nl ng scenari os ese reco are created and

modi fi € bysehwtertace)@ad qayses tham o rndaidhemegives o BT ¥MbnThedeadasdr i os.
Speci fi cal HTML RetheakbeRsnédtolthe IS @vebiaige, WBRPSS tHnrefirfe@ bgantozm@ such

h o d
the 15 of SiEH® BUIRIRESTGRarSnaSE "Bﬁw% pisk BREP AR hdarihs 4 Blfpom
each st udermplensentatiom afsthe SBSME; 2o0evies isr manednteansepeesssary tfbatits
student w tnh tgfi'gn oPﬁJ‘:ﬁEtléPr g@g%gllleg%gf@ﬁr?\Afllﬁr%tcogﬁ&\%ﬁ?ﬂotﬁgr rtneﬁels

st udent, a € user tes Create cont
current2Q n10(5plmtTS@,ﬁver@p}wb@a{s%cowr@eat@nsgmstand canbe usedin 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. In step 2801,0na

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 “qbase.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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particular test. For exanple, information such as the date the test was
assi gned, 20 when it was started and finished, and data indicating the
results awoosawm7seig is kept in this record. A unique tesPCIS0¥y1@I&0
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 i s simdatienl questiecwaguettrnedt- anisviéso,pad)mtirtmuhesﬂmjmstmx 280%i t h

the studenty ﬁemﬁ@éxé&‘fd{'ﬂ\é ﬁ@ﬁ-smétldrpenélﬂerﬁé?eqm shown, al t hough

the actual question correct answer a d |n t hese tabl es
(they are accessi bl el? therRameimuygliongnaingeass, opre thasiydentifinishes thr(one

i nformat i O@rhﬁﬁéf&Jéﬁo@\sP@fetpa“g\él Q%uﬁﬁﬂ@d lﬂ%te@QQES'ba@@tdthﬁe@eN redmident

f h h h
or der o t MDA HE SEVeEPATER GRBVRER Bhck dacter SR0A-L daRTainect and
if so, theeugrrfeefotthmsemhuehtmranﬁmeste@nslprdmdeabbecaiﬂéasd;ermm rargt\tlosatiored

0 record. BB deRRceR bParAld Bl aS oot ISP RIGRBHE [ PRbdn! ¢ e

scenario that are stu n-non-
i nf or mat i o@r Mught switel fgpr@caemm-rstmiathm q@estinetora @mtdam/muqﬁlpn Allrsuchat a

reposi tory chmparmsesteldopBrhptsgenari o point of  view. Speci f | cal ly,
there is a test matrix record 2604 and 2605 created for_each ng
®2 joins

03/ 100745 PCT/ US03/ 168 sSimuiatinnhaseLnoingcase. ia stendd(y. the 66%'!‘8
the proper tweb séricegcoal tenimpleainted sthemalsed called "GetNextQapstidry on the

1 xr ecoFes oG bk awh fBBR. HE Wty Sefidd RieneRiRue BRI SenfRe or
nmor e quest ipppperties regardings thas oext w@stmnf aind eraturneﬁhemﬂatq the clardrptation such
as recor ds \Zpkk &ﬂﬁe@@@r@y@rﬁé& Ateldsel ?@Hﬁfe?ﬁ:‘i } ¥hé @cfr?éctken@%eﬁt%”e

guestion info reco | ndicating t erent tests ntain the

same  glestiadn. %ﬁ@%@@%@nq)wé@bmmp%er&aé%iqatsh Swagificllyfia sten

properties tﬁ@bﬁéfrﬂ%orﬂ&@ﬂeﬁéﬁiﬂ@é@wh@h@rmﬁé%bbﬂc&fo&ﬁ@aﬁlsﬁﬁlﬂaﬁcﬁﬁissalf@d be
di fferent o uestion

6T eoor Houdlisadeilinody 53 rabllice, B ek 281 2. 086, Potinke i sen e et Pon

or a non- sismp 281 theakarttiportianequbstsplae hagé thad cornespomadsto)the apphn.alioe to

find th f th
quest i on, | Toae SRR RSl foh|' ndiE et G b BetbRIOIBR & o7 1 "¢
si mul at4Gn Pé@@ﬁjah@ive)ielgcﬁt@%@a1beihﬁiS@FVGFEQBIWh|@ﬁd§ﬁﬁdll%ﬁat%tfmr@gwéﬁ@dl s
al so assoma%bﬁ@btmt&h@h@mWn ddtetanditenbers itsprotbieBtoi be reflinad to thie! |

2l 50 15 1 OO 2 N ATHEn oot o PSPLLD BTG e 28 s SRt 1"

portlon 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 locates 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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specific records. If a test is available in nmultiple | anguages, then the
translations for the question-answer pairs wll be avail able in other
records. We odaswné bed froma functional perspective in Fi gamrdasod163) t he
client portion and server portion of an SBSMS conmuni cate to inplenent a
skills-based 20 sinulation and neasurenent environnment. |In one enbodi nent,
the SBSMS is inplenented using Mcrosoft's Active Server Pages (ASP) NET
architecture. Mcrosoft's. NET and ASP. NET architecture are described in
nmor e det ai IreflererRiedtbtFigumeal,dn Step 28 1 thedelienhpotioorseooés theNESponsé tortbsof t

Press, 20020y shi ke 10 8caffd ity HhalEREART IR BT hub o Buegn be

eqU|vaIentI | npl enent e ar chitectures, using
ot her t ool SENAGR| I%f@ﬁ@s}sqhéﬁﬁg@ageg th%wsuporapne(§¢@1§tept1r9@8tlegmrqdes) land

I unft i onal Istép 2816, rthéwoé@g@uestﬂshewébgeewﬂ Re6Ris tﬁ@tlhfcﬁmaﬁblt‘i% Ylﬂabdélés ed
ool s provi erf

Tl t
oot T ol & erenssitarenprioteh e il s Pa e pex (e st M SERRRal | ng
code) usi nghe:tlaerd@bctlczedrmeaﬁmrmt&m islavaiatile froon 8@ datdeepositoay tadled. Ha code

flow of a %? 354 P ¢ @{FH SIH géjtegrﬁ rte@%l%ﬁéﬁhe'r{gxxggeﬁgfmslél sitrRudtBh! ew

the web page and code WoLU ppor t anda I ronnent .
Fi gure 27 |qsleahore>emplf§0bcmtmtmsagrsm 19, Wéhm@,@ntﬁgla@nlsm@wnaw

bet ween cl isesl 2819 therofight idr%ﬁ% |H§6I€& tﬁe'\d/é’d 98Rfide é%TtNéﬁQ%rsﬁSﬁ Fages 35
(ASP. NE{Fa engi ne to genera s simlar

o ono T o SRt PRI S 2520 BetalapieS M eER 2l a6 the ek GiRalop Fseq HeP |
2701 34 W2808) 260 réturRCTna)sisrmdttorOto (H diens pbitich. | It stepe282 M ftiee khénton

o oL a5 SRR MR, A 6 aby SO ] 3 G el B o
Execut i on Bugstien7goes backidoothet heginsingeof the aysistioo| prosessingueep fdror web
pages, and éﬂﬁﬁ%ﬁéﬁ%u@?ﬁo@‘w&fé rm%&rﬁ&w gbétﬁswﬁ p%ﬁ@rn‘?% gddyg ASPX

2702 generates server_ si em n essary to
i npl emetht trﬂléoréﬁ]eer@tsﬁ't%ﬁfdh@\%ﬁf‘éno Si;ﬁﬁlﬁtﬁpgﬁl WhetCH%ntﬂ'Q"Bﬁ@ deteqminesshat

particul ar the agRKquUERDR |ys; Reh-8indlilaticgdestidn, IRES tHe @I@éntqurﬁ@h Bavigates
N e 058 P e e i SR AR e A o, 25
10 conpi | epoairt, aqﬂestamdmh éitherttiesa simudatian qupstioard acn@asiosulaticrequestiosi de
ot S3Pne, oo A8 g e aSIBREIR/B7 LA, bRaR IR o0 o 25oss and,
i npl enedft s t he event 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 email
machines, game machines, pagers, navigation devices such as GPS receivers,
etc.
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handling referred to in the ".aspx" page (e.g., "....aspx.vb" or ".aspx.c,"
...). The <created code behind object, when instantiated, creates the web
page contwolog/1¢a7ae 15 user interface) and causes themto rPemdso3/adsensel ves
into HTML. The rendered HIM. is then returned to the I1S as a web page,
which is then returned back to the client to fulfill the original request.
Thi s basic nechani smunderlies a current inplenentation of the SBSMs;
however is in no nmeans necessary for its inplenentation or function. One
skilled in the art will recognize th&LAM®r nodels 20 of client-server and
web- based conmuni cati ons exist and can be used in networks that are
different than the Internet. Figures 28A-28C illustrate an exanple flow of
the web page and code f| dwmsshewdm ascampeier systam dor Brayiding skilsrbasest i on
of an exa”%t@ra%%lbhéswﬁ@sﬁg appliBAficH b9NsifflatRRAUSEL TRIZH 8% SASHBAS dfMpkement
a scenario. step 2801, on a 25 cli ent portion of the SBSM5, a student
selects a 9@8 ?@i'%&?mﬁlsm initiate a scenario, such as in Figure 3A
This action is post eghdicatifiea gaestun foosd answefed; he  SBSMS, whi ch directs

the action to a page " s X gt erm I tep 2802
the | ocation of the Bé(geégigﬁg? wgsllt’%%g% d?‘ﬂ%ﬁ]ﬁ%t dq %%%?’bn,éy%?ﬂqrﬁﬁl(gfcatl on
of the non-astions peiformedhgsing thesimulated asprataiof the application;. arthi s 30

i nformation, as was sh i Sy ned froma table in
the data reposi tory%l gy@aﬁléﬂﬁeﬁf@% i go reéglgrregsggg% For simul ation
questions, the base engine is referred to as "gbase.aspx;" for

non- si mJ' at| on questlzons Theemetiidsf disim flueriréinnhé reratiens bre paftof a
exanpl e tl echoi ce. %spx " Once determned, then in step 2803, the
engi ne (an H%p WIS S f or war ded back to the client portion. 35 The
client portlon in step 2804 determ nes whether a sinulation base (for a
35 WD 03/ 100746 PCT/ \YS03/ 7 | [ d, if
so, continues the fl ?\/Sv i n]ﬁ]t% eg@(ﬁ” &élbﬁgF&m‘lég%‘lhetﬁgcnl}tg@as%tlbﬁ%lé?l%ﬁgrstloﬁual ation
engi ne pagdrainingeayirogmsnt.| n the non-si mul ati on engi ne case, once the
student finishes the (one or rmre) guestions, the page is submtted in
step 2806 back to the ser Thi, s causes the serv orI| on to
navi gate back to step- 2807, b?@ o ﬁ%"i”hé 8(?1@ G 'Q‘ﬁ tﬁgxg %ﬁﬂé’?tl on.
This step ispepiﬁesiaokmtimqessl%oalrﬁemnamg witthétapptieatiorone or nore engi nes
for different subsets of non-simulation questions in a scenario or m ght

switch froma non-sinulation question to a sinulation question. Al such
conbi nati ons are contlenpl dihed metbod roft plairsi i‘ru\Nb@ietﬂh thasplugally raf aetians i n

step 2807, ddiRr@Bdidé réddrigd?

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 actions to determine an efficiency rating as a measure of
skill.

8. The method of claim 5 wherein the recorded actions are

stored in a data repository.
9. The method of claim 1 wherein the application is at least one

of a software application, a training scenario, a technical application, and a user
interface for an apparatus.
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web service (could be inplenmented otherw se) called "Get Next Question” on
the server portion. In step 2808, the web service Get Next Question

determ newoO opnopPasti es regardi ng the next question and retPamsos/@mnoto the
client portion. Values of these properties are used to determ ne whet her

t he correct conponents 15 have been downl oaded and what conponents to | oad.
Specifically, in step 2809, the client portion determ nes whether the
application base sinmulation is already downl oaded, and, if so, continues
in step 2812, el se cdfti ndibe methotdeyf k801 whereipttbe skiflshasetdnieraciions
ortion re tihat

P %ﬁ?réw e@ﬁ?ﬁjt thé u@"o’f rnegﬁ@aw%oﬁgpw tﬁ@hi %Qecmﬁe ap,

simul ati on roma nane es I on as

property véisiance Pﬁ ”;%Q @ppbeation, tand yéh%tr S'b%ﬂ“’lg én ¢’E%‘§'n9dﬂsqaﬂéatfgsth?he

request ed apphtationt While B8 Mteiddtbas aRNbeingHerfddmeanders 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 questi on 14i nulTatimethoffafrchaitrat,dbe o ompute meyste m dtavimueal clignt

Get Next QJe ' Ad é’éerBPée)ésifePﬁa'aHﬂ)whér&r?ﬁm %ﬁ-{&lﬁt@&%sg% é%rflﬂﬁkzga%t Hon

| oads and stion sinu renders it
appropri at énoyn thﬁ weem{emdortbetch@ntcws&m portion, V\/m ch then loads it as
part of step 2812. At this point, the client-side sinulation engine is

| oaded and runni ng. I e downl poadi.n f the questign

si mul ati on page only aeqw 8@?@8%’38@1‘?‘ M%f&&tﬁef"tﬁ%&?%%@f%%f@ﬁa
changed i nby tlent presserasystembe rel oaded, thus speeding up the downl oadi ng
process. (One way to acconplish this is to store on the client the HTM.
for the page that corresq_ onds to the application base sinulation, receive
the HTM. for the quedion heimethatdiad slaimdl 2 ukierein thetalienhbrowser system ise

appl i cati oynPDAREHE! BeWdkF.On. and then render the conbined HTM..) In step
2814, the student performs actions to 35 respond to the questlon t he
actions are record, and eventually the student presses the "Done" button

to indicate conpletiag, of Thbenémﬂcdi%ﬁlmﬁﬁwﬁlémm inped test Bhd 03U RIaH00746
PCT/ US03/ 1667.0 9 Lg?ure 10, in step 2815 the client portion
scores the reelgglgﬁgeélﬂp@r{oﬁ%era 9%n and forvvards t he scorl ng i nformation
and recorded questions to a web service "ProcessQuestion" on the server

por'ti on. (See step 1088 | A &rbir.AadabldineTioFPmERhin chBITOTEIAUA! | O

web service records the repositor ppropriately
and r et ur ndor eeNtEa)ing apompélt%mocqawtpcmowﬁetalféls&%ﬁ%r lnter@@tlonsrnw't& BNent
portion. Thipplicatioh Wélhﬂﬂatirﬁg @yé}*lhtébfa@efdsgﬁbﬁsf‘tﬁ tH@lapplicdtion, bery tables. In
step 2817, the cllent CPort on det ermn whet h%r the next question is a
sinul ati on icating a question to be answere
receiving a response to the indicated question as a plurality of
actions performed using the simulated aspects of the application; and

automatically scoring the received response.

16. The computer-readable memory medium of claim 15 wherein
the interactions are part of a testing environment.

17. The computer-readable memory medium of claim 15 wherein
the interactions are part of a training environment.

18.  The computer-readable memory medium of claim 15 wherein
the indicated question specifies a desired result of interacting with the application.
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guestion, and, if so, continues in step 2819, otherw se continues in step
2818. In step 2819, the client portion re-invokes the web service

Get Next Questizam74fhe 10 server portion in step 2820 det er MCAAs03/nd600r mat i on
on the next question (see step 2808) and returns the information to the
client portion. In step 2821, the client portion determ nes whether that
was the last question, and if there are nore questions, goes back to the
begi nni ng of the question processing |loop (for sinulation questions) in
step 2809, otherwi se 18avi Jaeeomputer-fragiablememasy parumef cimdpovhereine

results of tﬁé‘?lu’?&lﬁg%’f'aEtaorH pér‘fbrﬁﬁ&oa@r%éordébe client portion determ nes

that the next quesStion 1s a non-sinulation question, then the client
portion navigates back to step 2802 to determ ne the engine for the next

question. Thus, at e20h APeomputdrrsidable mmcﬁymwurhe)falaahrmlvﬁidr@n

et o Dl o MR L B0 e R B OSSR B, o

t hat, al t hastibn ¢pdetefrmine whbtidir ieen tecovfied hetioms/eoristitute racwréat eesphorser | bed
herein for purposes of illustration, various nodifications may be nade
w t hout deviating fromthe spirit and scope of the invention. For exanple,

one skilled in the adl- wi [ThecomyHereeadebie memonrEatias olslpinydveaseinor

per f or mi ng tr& altdm &S SEbriMESIIEABE thé ?@é&ﬂé@%cﬁénéjto’séé@rﬁﬂwé@ﬁ RHfiticH
applicable to other ar ch| E??ﬁ}@r es other than a client-server architeéecture.

For exanpl &2UNGaER A MEASUrE s those described herein can be enbedded
into a hardware device, such as a copier, to supplant a text based on- line

manual or can be bl aggs | Ay ASRANGEFAHE ey AN ch SharbY v

t he hardware device. recogni ze
met hods andhg@pplieationsisdatsleast ede i9dracsaftwaee appligatiabl e traynungf seariang, Aet wor K

protocols, te&ﬁﬂ@&l'ﬁdhﬁ&éﬁﬁh FRdi Pudéihierice ¢ A LBRSratGab! €, etc.) and

devi ces, such as w rel ess handsets, el ectronic organi zers, personal
dlg!tal_aSS|stants, portable email _nachlnes gane nachlnes pagers,
navi gati on devi ces s@3h aS’h@%‘Bnﬁ;ﬁﬁer-VéHdsble ﬁieﬁ:or?ﬁwé@:%ft&ﬁ}ﬁéﬁwherem

/ /
ki | | 's- basd0E SKHTLRSERIrberaCif, A% probisRo SRl Fls e sttt bier 1 ace
aspects of witheut epetutingtandnstancerpf thes anplicatioh, @adiwithoaut gbasng an execusiag
ansver ed; [RGEh¥s BEtHR A5pTRSRSE WiRlid he ihfefhGRIRhr8 WeRd porfénéy Pl ural ity of

24. The computer-readable memory medium of claim 15 wherein
input text and output text can be indicated in another language.

25. A simulation engine, comprising:

a question presentation component that is structured to indicate a
question to be answered;

a plurality of simulated interface components that each simulate an
associated behavior of an application in response to selection of the simulated
component, and that are structured to,

receive an indication that a simulated component has been
selected;

simulate the associated behavior of the application; and

record an action associated with the selection; and

a response indicator that, when selected indicates that the recorded
actions constitute a response to the question; and
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actions perfornmed using the sinul ated aspects of the application; and
automatically scoring the received response. 2. The nethod of claim1l
wherei n tWe mBno@racti ons are part of a testing environnemCI/i%o3/Tdse0 net hod
of claim1l wherein the interactions are part of a training environnent. 4.
The nethod of claim1 wherein the indicated question specifies a desired
result of interacting with the application. 5. The nethod of claim1l
wherein the plurality of actions perfornmed are recorded. 6. The method of
cl ai m 5 wherein the ascoriag compooentthat receivaatresindicatiorrafdhe eabpaose and

agai nst  at gjftﬁ'ﬁétc%ﬂgats%ﬁgfesaé:He%QuFé?ngr?tcﬁ_ﬁ;Ehﬂﬁlth%F&?)’id%d"ﬁcﬁ or ded

actions con correct response alm b wherein the
automatic scoring evaluates the recorded actions to deterni ne an

efficiency rating aspg. neaper simiflatidiKiengined of TOSiniEAs @@ Qértcéfa'a”te%tm@er ein
t he recorded actlons are stored in a data repository. 9. The nethod of

claim 1 whEPWNPRRL application is at least one of a software application,
a training scenario, a technical application, and a user interface for an

apparat us. 38 VIO 03/ 30746 BC IS 888e P cidliE SBCLIO Plorch kg

wherein the skills-based ons “are provided He? ae'oP
pl ug-i n soen¥serMEdUe, without executing an instance of the application,
and wi thout sharing an executing instance of the application, while the

interactions are being pecforned. 11. The nmethod of _claim 1, the comput er
system having a cli e@g b—E‘Peﬁﬂ"%{H@ tiop enoing ofyelaish, 2 WheiRisy dhe, ﬁqf’?é'ng
simul ated ééﬁﬁmfr\%naéealﬁafegathéedcorfdledmdtlbﬁs%ya\rm St Yedstroneotardut adtioartd

system 12. intera re perforned
by a cli entde "rrﬁvk%% 9% r%éépd%ﬂggﬁéf%g?ﬁ%ﬁmglaaﬁﬁ %2 r&ﬁ%?'iﬁ € the client
browser systemis an Internet browser. 14. The nethod of claim1 wherein
Input text and outpubgl extrhgaBimulation engine of claim 25 wherein the scoring
component evaluates the recorded actions to determine an efficiency rating as a

measure of skill.

30. The simulation engine of claim 25 wherein the recorded
actions are stored in a data repository.

31.  The simulation engine of claim 25 wherein the application is at
least one of a software application, a training scenario, a technical application, and
a user interface for an apparatus.

32. The simulation engine of claim 25 operating without the use of
plug-in software code, without executing an instance of the application, and without
sharing an executing instance of the application, while the actions are being
performed.

33. The simulation engine of claim 25, having a client portion and
a server portion, and wherein the simulated aspects are forwarded from the server

portion to the client portion.

34. The simulation engine of claim 25 performed by a client
browser system.
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be indicated in another |anguage. 15. A conputer-readable nmenory nmedi um
containing instructions for controlling a conputer processor to provide
ski | | s- bawedsiimi7es acti ons with an application by sinul at ipcg/use®tesirnt er f ace
aspects of the application, by: indicating a question to be answered;
receiving a response to the indicated question as a plurality of actions
performed using the sinulated aspects of the application; and

automatically scoring the received response. 16. The conputer-readabl e
menory medi um of cl aid 15 Theesimulationleaginetafciaim Ihwherain te clieot browsest i ng
envi ronmentstbfy isTAK ISR bRiwdgradabl e menory medi um of cl ai m 15 wherein

t he interac?Il ons are part of a training environnent. 18. The

conput er -readabl e menory nedi um of claim 15 wherein the indicated question
specifies a desired esul rhef simillationCehgitieVoft dlainh@5appletdiatinit. texBaAn¥O

03/ 100746 PCT/ LtJio /16670. 19, Jhe cq ufaer-readabl e menory medi um of claim
15 wher ei n ORI IEXHGEN ‘?/'ngfcaé% AP Bg? BPHRY€ are recorded. 20. The

conput er -r eadabl e menory nedi um of claim 19 wherein the automatic scoring

eval uates the recordeg aciy ggigs-g)%l?éé‘%Est?ﬁoq]'sgﬁ?tﬁénr%ﬁt i ﬂa%ttipgas%liso{a‘f bR

determ ne whether the rfecor ~actrons ¢ ute a correct response. 21.
The conput OPEFAaBERivetoraN grRHCAtiamMPEPIramMuiceMisitesr ein  the aut omati c

scoring eval uates thg diRoRitidAGraiid @hfiguredRihlide agbeds bf 1hk @pplicatibat | Ng
as a neasure of skill. %2 : nge (t:onBLgt_er-readabl e nenory nmedium of claim 15
wherein t fRePgIBFIEdANdMhat i§ sifudiugd fo

one of a software application, a
trai ning scenario, a techkispiay adegildirestiveto obtath areset; i nterface for an

apparatus. 23. The conput %ééﬁ@gﬂm(@%%%w f%({g?ﬁlérhgeg@fstggg ipﬁy&:-tr] d{\d&g{i@%’?m'ﬁ Qe

skills-based interactions are provideé _ _ _ g-1n’so
code, wit hoeirespesseatindigating atlsasirane l@tertant@orawﬁhith@ﬂr@tuiatqﬁasmctmfdhe
sharing an g@xgesid@ng! nst ance of the application, while the interactions

are being performed. 24. The cor%ﬁter-re dabl e Eneg{mr% medi um of cl aim 15
wherein input text and o@URIMatERy scare Bie Indigatest ©3PPAS@not her | anguage.

25. A sinulation engine, conprising: a question presentation conponent that

I's structured to | ndi3%z_ate.r%e testing environment of claim 37 wherein the simulation
engine operates without executing a software plug-in of the application
functionality.

39. The testing environment of claim 37 wherein the simulation
environment operates without executing the application during a test and without
communicating with an executing instance of the application during 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. Thetesting 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.
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guestion to be answered; a plurality of simulated interface conponents that
each sinmulate an associ ated behavior of an application in response to

sel ect i onwofostig4si mul at ed conponent, and that are structPamrdasos/m670 ecei ve
an indication that a sinulated conponent has been selected; sinulate the
associ at ed behavior of the application; and record an action associ ated
with the selection; and a response indicatorthat, when sel ected indicates
that the recorded actions constitute a response to the question; and 40 WO
03/ 100746 PCT/ US03/ 18870 Aa cwoputeg basezbneethdchain racskilebasbe testingati on

f th I . of ill with
The recor vy fgfit Brisbb skt of aﬁ%’??ﬁéégfe%?tﬂ“e&?%w@’wﬁ%’? onfirsinds {2
testing environnent pr@ﬁntlmgeasmlma&vl oh iatgifate sompanemtesthas gmulatef a

training qﬂyarcggﬁgw,th tR8 ap'ﬁh@atﬁjrméltgggegfboengl ne of claim25 wherein the

scoring component eval yates the ctions against at |east one
target action to fj Wégﬂﬂ%ﬂf{é C?H‘:é?(?@gﬁ"ﬂ@(ﬁeﬁlg 'ions constitute a

correct response. 29re661ﬁnglalmuhaibathclmeﬁ@ré@cm‘se(tbalneér‘d%la/ywm'remtit/é,ethecoring

re B " heas (FPARe IR AN fe OO Ak p s S Bl uBRadiint bl per i 1 he'
recorded actions ar autaroatighllyscariogthe indinated tasponse. The sinul ati on

engi ne of claim25 wherein the application is at |east one of a software

application, a training scenario, a technical E“pl icatiogn, and a user
interface for an app4ftat udhesmethord ofj dlaim4d pegrgnae Wfth%‘l’tapﬁ?%'%p@r ating

W t hout th%oﬁwgr@fﬂu ﬁhldﬂ1hé1a§9lﬁdal\i@h€fumdmallw t hout executing an instance of
the application, g wi t hout sharing an executing instance of the

appl i cation, whi | e the actions are being performed. 33. The sinulation
engi ne of claim 25, Havi nghe netlod op claimo#3 redforaedewitieoutpexedubing thed

wherei n t he it AlRfirg PRt Sndivnb oY R HERIchlRTWitRGs&ettting instance of

the application during the test.

46. The method of claim 43 wherein the scoring designates a
measurement of at least one of efficiency, correctness, time, and an action rating.

47. The method of claim 43 wherein the application is at least one
of a software application, a technical application, an educational scenario.

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
for controlling a computer processor to test skills of an operator relative to an
application, by:

presenting a plurality of interface components that simulate
interactions with 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 the use of at least one simulated interaction; and

automatically scoring the indicated response.
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portion to the client portion. 34. The sinulation engine of claim25
performed by a client browser system 41 WO 03/100746 PCT/ US03/16670 35.
The si nulwDiodnoEngi ne of claim 34 wherein the client browpem/ussysdsem i s an
I nternet browser. 36. The sinulation engine of claim?25 wherein input text
and output text can be indicated in another |anguage. 37. A skills-based
testing environnment for testing skills of an operator relative to an
application program conprising: a sinmulation engine configured to sinulate
aspects of the appli &8ti ofhetconputertgadablenrnemedy megdigmofclaim 48 whereigi spl ay

a test di r%g%iirﬁrukﬁoﬁ%aéfhttﬁ Wi lexeEEHR éesoc’f@vairedaueg-m 8Pt apphiatipAnse to

t he di spl a¥ rective, e response 1 ndicating at Teast one I nteraction
with the sifyRgtignabyaspects of the application; and automatically score the
i ndi cated response. 38. The testing environnment of claim37 wherein the

simul ati on engi ne oper at wi t hout executing a software ug-i,n ,of .the
application functi oﬁii i tynesem Ef'feéé’ﬁﬁf?gmgﬁmmﬁﬁﬂ O(ggllagﬁgpmr?fe'ﬂherei n
t he si mul atheimstractionsoperate witleow texecutingthetapplieatian duringeteshand wihdwdn
during at i CQ;?(?ﬂI' i 1 > Ut | i e of the
applicati o(ra?a urﬁ'ilr}ﬂa rﬁ;@t{ és?tn. . ﬂqﬁ?%t%&%%thgﬁhpﬁgﬁﬁn%ﬁ\?ﬂﬁ?é gﬁat%gnﬁw
wherein the score designates a neasurenent of at |east one of efficiency,

correctness, time, asg anThaddnisuteRidddabledrhemtty Mefitimdd cRitd 4owHERsih of
cl ai m 37 wher ei n.thﬁ?gggél cation is a
|

t |l.east one of sof twar e
appl | cat | offie Soering fipunates A MERsHGMEN of &l st PORAY STIGRIY FTeuDesshe
testi ng entimeyramerdn adtion mating37 wherein the test directive is displayed in
one of a plurality of |anguages. 42 WD 03/ 100746 PCT/US03/16670 43. A

conmput er based nethod in a skills-based testing
53. The computer-readable memory medium of claim 49 wherein

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

54. The computer-readable memory medium of claim 49 wherein
the test directive is displayed in one of a plurality of languages.

55.  Atraining environment for training an operator in skills relating
to an application program, the environment configured to simulate aspects of the
application, comprising:

a training scenario that displays an instruction to interact with the
application; and

a response tracking mechanism that is structured to

receive an indication of a response to the displayed
instruction, the response indicating at least one interaction with the simulated
aspects of the application; and

automatically 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 application functionality.
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environment for testing skills of an operator relative to an application,
conprising: presenting a plurality of interface conponents that sinulate

i nt er act iwo93mdd7he t he application to be tested; displayi n@Ca/nuseye6ds recti ve
to obtain a result; receiving an indication of a response to the displayed
directive, the response indicating the use of at |east one sinulated
interaction; and automatically scoring the indicated response. 44. The

met hod of clai m 43 performed w thout executing a software plug-in of the
appl i cation functiondlityThastraining mﬂvtrodrr@lht fatiwim35peopenatied withordut

executing fektscutﬁg;g g%dtpﬂeat%ﬂ lfi@in |0n §t ahd Wthawt:oﬁﬁmmeaw iigh Whth an

executing instan I'i ca uri ng test. . The net hod of
cl ai m 43 weEeeyting instases af I%e BBBH'%@D&W@Q Hﬁa%fdr enent of at | east one of
efficiency, correctness, tine, and an actl on rati ng 47. The nethod of
cl aim 43 wherein the | east, o

ppI S
application, a technl ;E'SI r@ﬁ‘tq%r‘?nvgﬂnrgﬁﬂkg Cé?fgf 53&’3‘8(?'8 t(?128.SC:GIFf‘~I'e
met hod of deaigmatss avhmaeuremdm df aé teast ore df efficiescyli ayteymeks, timepardah a
plurality %f r? H@g 49. A conputer-readabl e menory nedi um cont ai ni ng
i nstructions or ontrol ling a conputer processor to test skills of an
operator relative to an application, by: presenting a plurality of

interface cormonentsstahat Thbrtaduﬂh@envmrﬁﬁaﬁtfdfaaﬁn%tvthetr@mtﬁ@ébpl@@tmi@ to be
tested; di s est directi I i t / u] . receiv ng |
| ndi cat i on Shfeast @) BhesafBATReRR G S9o8 Gricel Sablicatigh BE.hieutha

i ndi cating s'cbaamme of at | east one sinulated interaction; and

automatically scoring the indicated response. 43 WO 03/ 100746

PCT/ US03/ 16670 50. The conputer-readabl e nenory nmedi um of claim49 wherein
the instructions opef& e Wiherrainingx@wironmgnhokeaimgbavirgrein the instrydtien

applicati O'E:anfBér'@i"s%)I%Qé& it ¥ne ta pTltjn@,quﬁ@yag{e%adabl e menory nmedi um of

cl ai m 49 wherein i nstructions operate without executing the
application during a test and wi thout comrunicating with an executing
instance of the appligdati aomethodia skile-basid. training environment for training an

operator in skills relative to an application, comprising:

presenting a plurality of interface components that simulate
interactions with the application;

displaying an instruction to interact with the application;

receiving an indication of a response to the displayed instruction, the
response indicating the use of at least one simulated interaction; 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.

65. The method of claim 61 wherein the application is at least one
of a software application, a technical application, an educational scenario.
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52. The conput er-readabl e nenory medi um of claim49 wherein the scoring
desi gnates a neasurenent of at |east one of efficiency, correctness, tine,
and an acwpon/10eté ng. 53. The conput er-readabl e nmenory nedcamsos/1@h@i m 49
wherein the application is at |east one of a software application, a
techni cal application, an educational scenario. 54. The conputer-readabl e
menory nmedium of claim49 wherein the test directive is displayed in one
of a plurality of |anguages. 55. A training environnent fortraining an
operator in ski I'I's rébatiife tethod afptlaivatéiowhereigr the indirictioni cament

confi gur edotl :nac;,%@fsé) Eltrélltg J;ﬁuagggl ication, conprising: a training
scenari o that pl ays an nstr ctl to I nteract vmth the application;
and a response trackl ng mechanismthat is structured to receive an

i ndi cation of a respgrse mpcdm@utér-ﬁéé@b%emwme@mrﬁeonﬁahﬁng R}%ﬁ@&ﬁﬂ\s

i ndicatin a one interaction

appl | cat § oo SO AGRATERPS PLesat It vhRtG SPEIFIPEIh SALE FetYs e i

i ndi cation awbllsdmdri by56. The training environnent of claimb55 operati ng
Wi t hout executing a re _plua-i I .
WD 03/ 100746 PCT/ usoff%‘é% g, ity ?)g.l rd?%gfg‘gegvgf&ﬁ{r’#r’r@é}ltg P‘c"tél 8‘%'1%
oper at i ng mtemmrpnemttxihe@pdln@tmpm ication during a test and without

communi cating with ara.s;ﬁasﬁﬁgﬂahngstrmfoﬂ%erm@Faéthﬁtw.ala;rp%h@éh .during the
test. 58. The training enviTtonnent . of alm

re
desi gnates a neasur efg$RIVig9 agindigglign gff%rqﬁpogw F%Mwal‘%ﬁ'ﬂ%‘ﬂﬁ@é‘sthetl me,
and an actrésnsbrrwmd@anﬁ@theTbse bf af leasioresnsimulatEinterhctidraiami5S wherein the

application is f t a techni cal

application, an educ%t?f%ﬂgfgal@ S&ﬁéﬁggﬁg\%ﬁcﬁﬁg r%$paqr}§%ng envi ronnment of

claim 55 wherein the instruction can be displayed in one of a plurality of

| anguages. 61. A et fegd | dlddrhsutBAREREbIGHRtty HRILABTRRm 6w In NG
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 scoring designates a measurement of at least one of efficiency, correctness,
time, and an action rating.

71.  The computer-readable memory medium of claim 67 wherein
the application is at least one of a software application, a technical application, an
educational scenario.

72.  The computer-readable memory medium of claim 67 wherein
the instruction can be displayed in one of a plurality of languages.

73. A method in a server computer system for providing a skills-
based measurement environment, comprising:

forwarding a simulation engine to a client system, the simulation
engine having a plurality of interface components that simulate interactions with an
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operator in skills relative to an application, conprising: presenting a
plurality of interface conponents that sinmulate interactions with the
appl i cat iwno;03ddEpé ayi ng an instruction to interact with tRETASPS/16@aE i On;
receiving an indication of a response to the displayed instruction, the
response indicating the use of at |east one sinmulated interaction; and
automatically scoring the indicated response. 62. The nethod of claim6l
operating w thout executing a software plug-in of the application

f unct i onal iapplica®n wWithourexeadingrthe lagplicabnanst kaving apluradiytof guestianisig t he
applicatio ' t i ,r}gw]j | ' '

i nst ance o?ed‘ﬂsé’%gﬁ% ‘%@t??ﬁqé’mﬁg@ﬁget est rR)gﬁAQ a‘%’ﬁogbfrg?ﬁ%udmgﬁgc%%\i%r}n 61
wher ei n t hEOBYBHENRYSEBi gnates a neasurenent of at |east one of

ef ficiency, correctnggseivihg @@, indiedtiom ofatresporisattongquedtion; Bhe net hod of
claim6l wherein the agé)licai is.at | east, one

on . f .a.saftware
application, a techn@ m%‘bﬁ'?@&f?’%’?'”ﬁﬁ°ér&ﬁ%§‘§15?8&%&3 gl esPonse g
03/ 100746 REEffiSeBc 68iNG thebmedberasdhb chillaisec taigar@tatettbe eesparise.
instruction can be displayed in one of a plurality of |anguages. 67. A
conput er -r eadabl e nmenory nedi um contai ning instructions for controlling a
conput er processor td%railhearimep@dat®fr Glamsk7 3 sead) agugtiono kaving a

appl : c?ti 0_%otrr’@¥b0|lt$diﬁ§e§ﬁév?& ?%&burm: itﬁe/tséfwémggﬁfp@ﬁ@q §9ﬁéﬁﬂ_eWht§réiﬁ'?the t
sinmulate interactions Wtk application: displaying an instructiqgn to
Chteract woPHeEREssane idkated radtinse iy CREmaSE by Komharng Pedndiedl o' the
di spl ayed irespaonsettodhe stdred ansapeonse i ndi cati ng the use of at |east one
sinmulated interaction; and automatically scoring the indicated response.

68. The conputer-readabl e_nmenory medi um of claim67 wherein the
i nstructions operate Akt hdie féﬁél@dtqfr%elm Shithewespqiisedravingan grgociated

appl i cat i oRet bpRibidRphdtions, WhRerelh theoffitiehey rafrfisRicterMABA Yy EBfHpaingf
claim 67 wherein i ons operate out e

the | nstruct th ecuting the .
Conl ot | o (RIATGeGIagiaTt GG (RPRBRE SOBLRHARTBSLTWGDR CheamcEdactions y
i nstance of the application during the test.
76. The method of claim 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.

78. The method of claim 73 wherein the measurement
environment is used to provide a testing scenario.

79. The method of claim 73 wherein the measurement
environment is used to provide a training scenario.

80. The method of claim 73 wherein input to and output from the
simulation engine can be indicated in one of a plurality of languages.
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70. The conputer-readabl e nmenory nmedi um of claim67 wherein the scoring
desi gnates a neasurenent of at |east one of efficiency, correctness, tine,
and an acwoon/10eté ng. 71. The conputer-readabl e nmenory nedcamsos/1@r@a m 67
wherein the application is at |east one of a software application, a
techni cal application, an educational scenario. 72. The conputer-readabl e
menory medium of claim67 wherein the instruction can be displayed in one
of a plurality of languages. 73. A nethod in a server conputer system for
providing a skills- IBdsed Armm:temadabtwrhemmnpmdiwmnqamt‘rahiimg;insfrmtimsdi ng a

o) ULt on 6B Aolify  SLhilorYBcBRlor e (T KRits SR heiBll it

plurality of rnter onents t e Interactions w 46 WO
03/ 100746 POW’QE@SDILGB’?O application w t hout executing the application and

having a plurality OfforQ\&éi‘é'ﬁ'\boél%lrﬁlﬂah@ﬁ SRV EE . cliRAE BySiens [thesimaltiog a

d
o e B oy o e RS o S S R sl Wi, ™
cor r ect nes appficatiom witlib ut@ixecutiresthe apelicatibn and ledVving aehalityatfiqogstidrasto
measures ¢S Hidto8sk QuABRTRVG ABol SSAANAF afdner B ITHIRE b 2

73, each qu corres answer~ s e server
conput er sgempytempysteih the correctness of the indicat ed response is

determ ned by conpar i L answer . 75.
The met hod of ol aim ¥ r@@el‘&xhg dnﬁﬁﬂi%ﬁﬁ@ﬁ’of BYEBIR th &bé‘stﬁ;tno el

response aV|n an as I.a set of recorded
actions, wherein the 3é’l*9’i“€?“@#(¥>¢eF%fm"ﬁ'§glc§rr E@Fﬁpi&? 'Bélcﬁt@%%ﬁ‘mje afe
recor ded aeii gffisieAty ratihg tBapmeacusths skillbuderlr toajenenateche ebsperaser ded
actions. 76. The nethod of claim 73 wherein the sinulation engine is

forwarded to the client systemas a plurality of conponents. 77. The met hod
of claim 73, the com@&hentlhei mwdbngeadaﬂsmemowm&dimowlqhnrﬁahteachat

| ncl udes ¢ %sHéﬁ‘F'\laR/ﬁgCé’EBQQéQ o‘PrY!? \gef%ﬂg‘ﬂéﬁg{r% s&veﬁbé’ﬁﬁbﬁfér%ﬁsféﬁ?rv' ew

conponent t I nc S CO aspect
appl i cat i ovheseindhgicgrracineys of tr@d@@'??@q§esme&is qetermingd Ry semparingthe

conponent  jhdishtedre¥pese A stdredidrisivedro a question. 78. The nethod of
claim 73 wherein the neasurenment

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.

84. The computer-readable memory medium of claim 81 wherein
the simulation engine is forwarded to the client system as a plurality of
components.

85. The computer-readable memory medium of claim 81 wherein
the measurement environment is used to provide one of a testing scenario and a
training scenario.

86. The computer-readable memory medium of claim 81 wherein

input to and output from the simulation engine can be indicated in one of a plurality
of languages.

48



environment is used to provide a testing scenario. 79. The nethod of claim
73 wherein the neasurenent environnment is used to provide a training
scenari 0.wB®3/1Tt1eé6 net hod of claim 73 wherein input to andPeutyses/iderom t he
simul ati on engi ne can be indicated in one of a plurality of |anguages. 47
WO 03/100746 PCT/ US03/16670 81. A conputer-readable nmenory nedi um
containing instructions for controlling a conputer processor to provide a
skil |l s-based neasurenment environnment, by: forwarding a sinulation engine
to a client system e siAedrapitensystemifoeploxidingaakijstbased meastiremerdr f ace

conmponents J hO% Y H}”cﬁhﬁxlsrﬁ ractions with an application w thout
executing the app |Ca havi ng\ag pl urali dé/t of questions to be
(5]

answer ed, each quest dgimutationgenginghat plonyariediasnelient system. ithe enginger ver
conput er sygy ar;QGFHIW R iRferfatEi CothpSieRs thaf Qﬁﬁ@]aﬁﬁlr{t@ra%h@#@%ltl’p@n and

aut omati cal | et er nj ni correctness  of. the jndi.ca and
o e apBlis Ao Ol EXE 0 thAEPRIF o AR ving a2l &f AbSs GUTsdRae.
82. The comeurswereddedirequestionyhavirdl acooésporaling ahswenstoredlinetheiseavdravi ng

a correspo %ng@ s ed in the server conputer system wherein the
correct nessr&go e’ %fntélﬁ(gd response i s determ ned by conparing the

i ndi cated response t @ relspossetredking svenhangan thatds stuplured to eadabl e nenory
medi um of claim8l, the resnEeR iNA¥Atth é‘f‘a?és?ﬂﬁis@ﬁ@% (ii?éstleﬁ sggor ded

actions, wherein the efficiency, rating Is deter nparl ng t he
recorded actions of the r@éiﬁaﬁg'écaélgaﬂ%mmcqrmssmmwdw SOdespASE

actions. 84ndRreeffieiapay eating it Measira®ing siifused of geharate i rebpossel  t he
simul ation engine is forwarded to the client systemas a plurality of
conponents. 85. The conputer-readabl e nmenory nedi um of claim81l wherein

t he measurenent envi B8nnmefthel ssyséed tod wlaim d&7oneadf questioni nopdiognari o

and a tra'&k@@ﬂ?ﬁ&ﬂﬁéﬁ@swéﬁ stJ@?r@%m%ts%rwéﬁﬂﬂﬂﬁuﬁeﬁ%gg I, ”&ﬂbt&h Olfngc' aim

81 wherein out put e sl nul’ation engl ne 'can i cated
in one of &OﬁpngStqf thefndiegtgd 4@enrense 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 training scenario.

91.  The system of claim 87 wherein input to and output from the
simulation engine can be indicated in one of a plurality of languages.

92. A method in a computer system for providing a skills-based
application simulation engine, comprising:

generating and storing a base simulation environment that provides
an interface for selection of an application;

generating and storing an application simulation component that
provides interface components that simulate interacting with the application for a
plurality of questions;

for each of the plurality of questions, generating and storing a
question simulation component that provides a determination of whether a
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48 WO 03/100746 PCT/ US03/16670 87. A conputer systemfor providing a

skil | s-based neasurenent environnent, conprising: a sinulation engine that
i s forwarwWed3tia7aé cl i ent system the engine having a pl uralritusy3/ode70
interface conponents that sinmulate interactions with an application

w t hout executing the application and having a plurality of questions to
be answered, each question having a correspondi ng answer stored in the
server conputer system and a response tracking nechanismthat is

st r uct ur edrespansedo the guestiodiiseerrest aod any gusgtinnsspeaciicintgfese camporenis

aut omat | call¥ LehBEALAT SRHISE!RfRSctRly Wi e abaRbEdn FGIRE B0 1hE

efficiency rating that neasures the s to generate the response.
88. The syS§uestiat, adai m 87, each guestion having a correspondi hg answer

stored in the server cgoeRyt tHe SitdicRMbadeersghilatibn eRoiFdrRBEAESapelication

i ndi cat ed resl@agse i s det e{m B%g bﬁ*_clgrrp?rl n%.the |u? L cat ed restg née to

the stor edSEdanon cagPorat. SpdiasPlirlty S presion NGRS BF

associ at ed exseutedfsuck that dkills dased meassinementoftusingstheiappbcatipntaperiorn a

determ ned : i r . i f.4t he response against a
ol B b8 RS UG 063 s DyRed

t ar get nunBer 207 T ecorde system of claim 87 wherein the
measurenment environnment is used to provide one of a testing scenario and a

training scenario. 98 ThReSktiesn of fdid WLBFeMbdndd sintPut cllehtaBe/put put
fromthe sbg}gl ation engine can be indicated in one of a plurality of

| anguages. 26PMERIYEt hod in a conputer system for providing a skills-based
application sinulation engine, conprising: generating and storing a base

si rmul ati on environment, th p i des ] r r | ecti n
appl i cation; generat :éﬁlg aﬁhesfrge\r(b%g ogngig%ﬁ%aé%ﬁnie:&nﬁﬁgxpi gh ggﬁgg%znt
t hat proviedggonmest.f ace conponents that sinmulate interacting with the
application for a plurality of questions; for each of the plurality of

guestions, generati n&sand storing a. question simulation component that

provi des a det er ni naB®on dheiRethesof glaimgdspedarmerd oxer theniesae 16670

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.

97. The method of claim 92, further comprising:

receiving a plurality of indications of interactions with the simulation
engine interface components; and

measuring effectiveness of the interactions in performing the plurality
of tasks.

98. The method of claim 92 wherein the measurements are
determined on a per question basis.

99. The method of claim 92 wherein the measurements are
determined on an application simulation basis.

100. The method of claim 92, the skills-based measurement further

comprising:
recording a set of actions invoked in response to a question; and
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response to the question is correct and any question specific interface
conponents that are needed to sinulate interacting with the application
for the pwopeder7eé the question; and causing the stored Pe3aSod/masi@ti on
environment, application simulation conponent, and the plurality of
guestion simulation conponents to be executed such that skills-based
nmeasurenment of using the application to performa plurality of tasks
defined by the questions is provided. 93. The nmethod of claim 92 perforned
usi ng a cli ent - ser vedetemmirting antefficten@4medhiaerod theo cofdedl ations Blgteseftor med

using an A nt. 95. The nethod of claim93 perfornmed over
t he Interngt a%lseﬁﬁfvéét%'ﬁ od of claim93 wherein the generating and storing

of the conponents is performed on a server systemand the execution of the

?0”{)?]”9”“ is perforqgd op® dt@ﬁFea%)éEtFeﬂﬂém%Fyrg@ﬁﬁjtnﬁ@éﬁ'lﬁﬁl\lﬁmﬁr@dtﬁhgz
W th the SHRSAIUING &rgmitinpeicereer kodal BioaRioTudna Apreny of
Sg f e$ L | Ven@ﬁﬁl(lj@tifohh?’og natnesé antl ite nredsurg ekifl ased iy th&mt@bunergs,tcpmmfsurtgas ks.

: e nethod of cl ai . in I . t n a
per question basis. gﬁ%@%ﬁtﬁgf@?@&@%@%@%@%ﬁ?q]seﬁ‘}?g?&\&Z&%ﬁtS are
det er m ned iderface fousleleciionaf agi anpligatiom basi s. 100. The net hod of clai m 92,

t he skills-based nmeagur t r r
actions invoked in régﬁ%ﬁ?"&atd” TiiateRT RogHenL" G507 BIAIRIE, Afterfike

PCT/ US03/ 1687WongRtseW| rmﬁtgugwr@fﬁo. simathale infesacting wthﬂh@ arRlsAleq fac i ons
relative t @lurality dF gekbsh@is; @hdactions. 101. A conputer-readable nenory
medi um containing instr ctlon for. controlling a co ter roce to
simulate interactioné ufﬂ't)é Oﬁl‘lHeeﬁt'PFys' ?at%lpg?lg\gppgﬁy a?]%méﬁrgér{to
neasur e skihavingsiadtruatiaree thatt proaictel arﬁetenpmtibeiwfgwhathw@ resprriset fooa
envi ronment, Bayd e EOSLEUS! nRBSuld8f sili WselG0Fkrform the response, and any

question specific interface components that are needed to simulate interacting with
the application for the purpose of answering the question.

102. The computer-readable memory medium of claim 101 wherein
the base simulation environment and components are configured according to an
ASP.NET framework.

103. The computer-readable memory medium of claim 101 wherein
the base simulation environment and components are configured to perform over
the Internet.

104. The computer-readable memory medium of claim 101 wherein
the question simulation components also provides instructions to:

receive a plurality of indications of interactions; and

measuring effectiveness of the interactions in response to the
plurality of questions.

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.
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interface for selection of an application; an application sinulation
conponent that provides interface conponents with instructions to sinulate
i nt er act iWQ 03i104746¢ he application for a plurality of questPCINS)3/awEd a
plurality of question simulation conponents, each conponent having
instructions that provide a determ nation of whether a response to a
question is correct, a neasure of skill used to performthe response, and
any question specific interface conponents that are needed to sinmulate
interacti ng with t héOZppWhearohmutéleneadbblepuemoaemﬂimeemelaihn‘g)‘[ Ifm‘ther

questi on. t8ortihg REfBLicHs IRAMARIE HRMDInoMRe 1Bt &lscf 8! /diLa A"

the base simultati on environnen CONpONEnt S are contigured accor ng to
an ASP. NERcliergriaveked in@sporse teaguestienrakbabl e nenory nedi um of claim

101 wherein the baseeﬁérmwh@éh@ﬁc%wrrﬁéumé offHé regomRIeaRRRtiSnSFefatiand hgur ed
to performove e |.nternet he conputer-readabl e memory nedi um of

claim 101 M@PE?% Or}ﬁ?é'oa%estl on simul ati on conponents al so provi des
i nstructions to: recel ve a plurality of indications of interactions; and

measuring effecti ven &?ﬁph gg&(éfﬁ ol &nbesponse to the plurality
e

of questions. 105. T imedi um of cl aim 104 wherein
t he measurenents areadba%e raimutation @W@tnnmiésﬂhﬂbns tsdrictured ote. provide an

corrputer-r%gﬁgb@fm&mmlmﬁhcg{@g -m 104 vvherel n the neasurenents are
determ ned on an application similation basis. 03/ 1007

PCT/ US03/ 16670 107. amr@&!@%@&@@%'@ﬁ@%@@%@@ﬁ& %a.%mcafreéﬁa.nm@@

further confterfat®gompshentsithansmulzaé interastng Mithaherppkdatiohdeessiaralityofr ecor d
a set of acti ns |nvoked in response to a question; and determ ne an
effici ency%’?g %2 the recorded actions relative to a target set of
actions. 108. A corrpat plurality tafnquestipni simudation baswosients, eacbncemponentnent

that is stigebyed t{a Cer\rnﬂé' S Qe |hé‘ﬁ<ﬁ{ bR GhetiRer é%@@éhé&‘ t®% Glfestion is

appllcatlon an application sinulation conponent is structured to

provi de correct, a measure of skill used to perform the response, and any quest|on specific
interface components that are needed to simulate interacting with the application

for the purpose of answering the question.

109. The system of claim 108 wherein the base simulation
environment and components are configured according to an ASP.NET
framework.

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 structured to:

receive a plurality of indications of interactions; and

measuring effectiveness of the interactions 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.

52



I nterface conponents that sinmulate interacting with the application fora
plurality of questions; and a plurality of question sinulation conponents,
each conpwoantio07g¢é ructured to provide a determ nation of \RCEFIUSEs/1&70 esponse
to a question is correct, a nmeasure of skill used to performthe response,
and any question specific interface conponents that are needed to sinulate
interacting with the application for the purpose of answering the
guestion. 109. The system of claim 108 wherein the base sinulation

envi ronment and conpoéhént Shasgsteandf gained 08¢ tiothéir egntpsising: ASP. NET

framewor k. 110. The Fé’c%?@ﬂb%eéﬂa‘ﬂl%ﬂﬁﬂgt ’E‘r[:@!u'?e(?ﬂ? base sinul ation

envi ronment and conponents-are coni | gure ormover the Internet.
111. The systemof claim mrﬁ}\ﬁéﬁéOﬁQﬂﬁ’@SMﬁﬂd}W%ﬁpﬁﬂﬁﬁﬁQ aluestinmhanent s

are al so structur ed to r §6Rinvhe? apl é'ff@ie'nb%’ Abasdi 6RthePREcAed dctibAST | ONS;
and rreasurl Iﬁ? ess of .the interactions in response to the

plurality fﬁ ge ﬁﬂtf’faﬁﬂg $ystem of claim 111 wherein the
measur enent s are determ ned on a per question basis. 113. The system of

i milation basts 52100 OB LeaRIe eRRpiedfr TRE et Moot BRRA BRI |
108, furtheoﬂwerq)cmpﬂgentsé@umMermamassﬂuqﬁmesltbats@rm teccanyot acord a

set of actig u'té‘f‘é?r'ﬁ?%tlbﬁeh@ﬁ&%éﬁttb"suﬁu%ﬁﬁér‘é@tioﬁé‘ﬂuth(éﬁte&fpﬁéétﬁ)n%@nch
ef ficiency neasur

recor actlon et, set of
St one it SATEG AR ArEKILAGRING AR Ga R AR DERISITINgG. GOMPLPESI ¢y of
softwalre corrponent S bawugnght ¢ogP base tliaie?h @trfma:ttaur edniguients ethasqﬂomde
control a ter. nteractions with an
applicati oﬁ‘pg |ont|H§[rg§|o§etgeglﬂv§d}éb5§|§r%% "l:%tP ﬁ‘ébgﬁ(ge@tppl i cation can be
det er mi ned, conpri si aglurality efrapplicgatiern Iay@beldeathn sompbaentsithabsipwitaiat s
that provi tﬁ-ﬁﬁk] i thbfidishhfedPhstiveBA aighitalit
mdependentgﬁp“éa‘@ura I't B’Farataggﬁé‘éctg)ﬂborﬁ ev‘e s?n‘u | at feon conpongm |%Iha
simul ate oOf questlons assomated with an application; and
a plurality of question level simulation components, each component
being specific 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 “.NET” version of Active Server Pages (ASP.NET).

117. The memory medium of claim 115 wherein a plurality of the
components are downloaded to a client computer system to 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 a set of the application level simulation components from
the memory medium;

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

executing the retrieved sets of components to present the plurality of
questions associated with the question level simulation components, receive an
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application behavior and application presentation that is shared between a
plurality of questions associated with an application; and a plurality of
guest i on wewaliowierul ati on conmponents, each conponent bei mgTapediderc to a
guestion associated with the application and neasuring a series of
interactions invoked in response to the question to determ ne skill
associated wth answering the question. 116. The nenory nedi um of claim
115 wherein the conponents are built to operate with a ".NET" version of
Active Ser irgicatiopesf AASH. dETdsponsé7actiins toegach questiam ahdcdetermineSanher ei n
a pluralit el systemto
axecut od t BeY e B e Bt s o y

medi um of claim 115, conprising: retrieving a set of the base |evel

si mul ati on conponent 41§ oTht RfethH8 BREMIMBABWRerbRithe exeodtirgy thetreffeveie
application |evel Fl.rrul i on, cam nts nenory medium retrieving

f th
a set of tRBMHQEENISIH PE QHFegiWhDgﬂH%éWCEB{Q%B]ﬁ@ﬂpﬁC?tf% the nenory nedium

and executing the retrieved sets of conponents to present the plurality of

guestions associ at ed yhth kon. | aSd Al At i ecei ve
an 53 WO 03/100746 &2?7U§ég?T%E§§%k&%Hh§giWﬁ%QD tgggggc@@ﬂf@@ﬁgﬁggegctions
to each queemponentsig padoaned withaut launehing aseftwesasedepiigtingroduieofthei cat ed
response agbbmﬁﬁmﬁpr each question. 119. The nmethod of claim 118 wherein
the executing the retrieved conponents is performed w thout |aunching the
application. 120. The method of claim 118 wherein the executing the

rfatri eved dc;)rrpo]penF1 92i1s Meefmeathed ofckaimut 8lveherein thg egesmlwmrugweeretrﬁed
pl ug-in nodul e o e i,catian.. . e of claim 118 erein
t he execut FR@WWS”E%'PH%@% tes?(?#@gr{%%igitEQL?spreBﬁEggoq}'est skills in using the

application. 122. The method of claim 118 wherein the executing the

retrieved conponent §obs ﬁg%ﬁtﬂoﬁb@bﬁﬁﬁm REASHERY thk @xEeGtindtheBi|eveat | on.

123. The nethod of claim sherein the efficlency neasurenent 1S
det er ni ned CRYROHRPLE iSged e tiainag SperptPrig s theRlisAton.or each question

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 115, comprising:
a set of base level simulation components retrieved from the memory
medium;
a set of the application level simulation components retrieved from
the memory medium; and
a set of the question level simulation components retrieved from the
memory medium that are structured to
to present the plurality of questions associated with the
question level simulation components;
receive an indication of a set of response actions to each
question; and
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agai nst target actions for each question. 124. The nmethod of claim 118
wherein an overall efficiency neasurenent is determned for the plurality
of questiwpl3/10@% A sinulation engine in a conputer syst®cTh®es/ng7¢ he
menory medi um of claim 115, conprising: a set of base |evel sinulation
conmponents retrieved fromthe menory nedium a set of the application
| evel simulation conponents retrieved from the nenory nedium and a set of
the question |l evel sinulation conponents retrieved fromthe nenory nedium
that are structured to todptersime armeefficienay i mgastiraqoenit obnkheadndicatatied

with the Pé%ﬁﬂs@’béti@ﬁ?lforséem” dfiBnconponents; receive an indication of a
p

set of resporise actions to eac question; and 54 WO 03/100746
PCT/ US03/ 16670 determ ne an efficiency neasurenent of the indicated

response actions for 1egch Thdesidine of ¢lafm 1PBewRERHIM thedfethibvddtdmponbisei n

the retrieved conponents re executed w thout |aunching the application.
127. The eREF R¥® e&"ﬂﬁthﬁﬁui%sﬂ\ﬁﬁ@ﬁéﬁﬁ athQEIIC?tQWi eved conponents are executed
wi t hout | aunching a software code plug-in nodule of the application. 128.
The engine of claim r.ei [ : dto
fost Skills in usingehe aos s 8r 6RlH PRI MIE Rite v EafBBENES P
the retri eaeelexesyioduitheut lapaching agofiware code pludain napdule obtheapplisatieme
application. 130. The engine of claim 125 wherein the efficiency
measurenent s deternined by cqonpari t i ndi cated respopse actions for
each question agai nd€St ar @&e%gg%g%ﬂ a‘ﬁ’ﬁe'{fﬂéi"ﬂ‘? Eﬁ‘f‘eﬁ%ﬁpo'ﬂpﬁﬁ?’ﬂféd ina
conput er sysé eRefited avtdutiskilg im usingl the-dpptiestionreasur ement scenari o,
conprising: receiving an indication of a set of questions froma plurality
of questions stored in a data repository, each question having an

associ ated set of dd2Pr edhacengime of hlaimci@fpwhereintheargitievyed compengoisst i on;

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
measurement scenario, comprising:

receiving an indication of a set of questions from a plurality of
questions stored in a data repository, each question having an associated set of
desired actions that comprise an answer to the question;

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 skills-based measurement scenario that, when executed on the
computer system, receives a response to a question as a set of operator actions
and automatically measures the response in comparison to the set of desired
actions associated with the question.

132. The method of claim 131 wherein the measurement measures
correctness of the response as a measure of skill.
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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 eaocamEné o to create a skills-based nmeasur enent PETArsas/i@74 hat ,
when executed on the conputer system receives a response to a question as
a set of operator actions and automatically neasures the response in
conparison to the set of desired actions associated with the question.

132. The nethod of claim 131 wherein the nmeasurenment neasures correctness
of the response as a188asThe ndthedof ¢laindbb31/\WheRin hieMeaRCEMEE0BLa8GES 133.

The nmet hod : [ nt measures efficiency of the
response agﬂfg% sdlfrtééi?% ?la& él@%argﬁﬂéeafm iod of claim 131 wherein the

scenario is atest in a testing environnent. 135. The method of claim 131

wherein the scenario4ag PTREGHEMB I claibd #8NWHréIHROSBEnari R a fEie T8t hod
of claim 131 wherein the indicated set of questions includes sinulated

questions testingrenyiropEetnul at ed i nteractions with the scenario and
non-si mul at ed questions that do not require use of sinulated interactions.

137. The net hod of cI '

performed for a pl ur& |ty]ri‘1e ﬁ%ﬁg@ﬂﬂgé%aﬁwﬁg&ﬁ%@%ﬁgﬁWéseﬁtg%@r
measur enentragfing parpas®sonses neasures responses to sinul ated questions and
non-si mul ated questions. 138. The method of claim 131 wherein the plurality
of questions contain text in a plurality of languages. 139. The method of
cl ai m 131 wherein t hd36r edhed mediedthrgfoclaipni 3 d@h%f@é’btth%n'é‘dlcﬁteéj et ity

of | anguagaaesﬂdlr% mzlsmegetmdteafquasﬁbﬁs ﬂr?alreciuifetéimmaﬁ@dmmmmsmﬂm thgi ng
the pl uralltaﬂ stions c{ p 3 data r 05|tor gethod
of clai m 126® HBBlSF'VP%E)e Jugstipps, that,dg '3? rettich ése %'m“r@ and
updati ng. Méracﬁbesnet hod of claim 131, further conprising rmdl fying the
plurality of scenarios stored in the data repository.

137. The method of claim 136 wherein the automatic measurement
is performed for a plurality of responses and questions and wherein the
measurement of the responses measures responses to simulated questions and
non-simulated 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.

140. The method of claim 131, further comprising modifying the
plurality of questions stored in the data repository.

141. The method of claim 140 wherein modifying is at least one of
adding, deleting, and updating.

142. The method of claim 131, further comprising modifying the
plurality of scenarios stored in the data repository.

143. The method of claim 142 wherein modifying is at least one of
adding, deleting, and updating.
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143. The nethod of claim 142 wherein nodifying is at |east one of adding,
del eting, and updating. 56 WO 03/100746 PCT/US03/16670 144. A

conput er -weadai7és menory nedi um contai ning i nstructions f@®CTAms/L@lé i ng a
conput er processor to author a skills based neasurenment scenario by:
receiving an indication of a set of questions froma plurality of

questions stored in a data repository, each question having an associ at ed
set of desired actions that conprise an answer to the question; receiving
a designation of a sdédar Acdmputeargaidabiel memoof medamacontainirg insteactionsa dat a

reposi L1y 4o ARG SRR IALhAR U pHABLSA! 88 RfR00L GHRSdR08 Webludment

desi gnat ed Scenari o “to C ased neasurenent scenari o
when executSeENa® bYie conputer system receives a response to a question as

a set of operator acté&iingaW imHESRIBH b2l b¥t BR}RLERSNS RO %SBQ!F§IR¥idT
conparison to the set of desjred ctions associated with the n.

uest.|I
145. The nménERYONSRIPIRA Bra Bpta 1BPegiionneReh AUBHONRAYNY AReTSOC Bt
corr ect nesgegired beticresihansempsise areawer tothe ukstiont46. The nenory medi um

of claim 144 wherein . S res.efficie , onse
as a neasure of skil (éééj\ﬂggaarﬁé&g@%@%nylﬁﬁgyﬁﬁnéﬁ f{q@m@%&%ﬁ?@tﬁﬁﬁ?@ﬁe
scenari o i steredtreatdata rgpasitory;r@pdenvi ronnent . 148. The nenory nedi um of
claim 144 wherein th I fhd iSdi - W JHki S&harid49-
The menory medi um of %gﬁg(??nﬁqg@év{ﬁ%l?g{eﬁs%ﬂEe)ﬁlg“r'l%él?lgg%g\g‘h?ec{&(l)w&aest| gés

i ncl udes sittnfiradtedaidis-basrd rpeasurament scenaiip dbakl Wher exeevisssonithe t he

scenari o ardnipifersdystdra! REeliées fdPBNs&I &S a duieBhibn beBEdtdf bperardr sitivmsat ed
i nteractions. 1@0. he rre"}rregqr:s\(j neﬂ]iflrjm of claim 149 wherein thz a}uci)er%nati C
measur ementNds2BRMEYFAG S MG HSPPPSE AN COMRRISeD Brtie il i 453 ednd
wherei n t laetioemassaoiatad with theequestippnses neasures responses to sinul ated
questions and non-sinul ated questions. 57 WO 03/100746 PCT/ US03/ 16670

145. The memory medium of claim 144 wherein the measurement
measures correctness of the response as a measure of skill.

146. The memory medium of claim 144 wherein the measurement
measures efficiency of the response as a measure of skill.

147. The memory medium of claim 144 wherein the scenario is a
test in a testing environment.

148. The memory medium of claim 144 wherein the scenario is
presented for training purposes.

149. The memory medium of claim 144 wherein the indicated set of
questions includes simulated questions that require simulated interactions with the
scenario and non-simulated questions that do not require use of simulated
interactions.

150. The memory medium of claim 149 wherein the automatic
measurement is performed for a plurality of responses and questions and wherein
the measurement of the responses measures responses to simulated questions
and non-simulated questions.
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151. The nenory nmedi um of claim 144 wherein the plurality of questions
contain text in a plurality of |anguages. 152. The nenory nedi um of claim
144 wher ewp iBher7¢6 eat ed scenari o contai ns questions in aPprarsab/idego of

| anguages. 153. The nenory nedi um of claim 144, further conprising
instructions that control a conputer processor by nodifying the plurality
of questions stored in the data repository. 154. The nenory nedi um of
claim 153 wherein nodifying is at |east one of adding, deleting, and
updating. 155. The n#fbryThednemooy nwdiimm dficlaint dddhehereimthe plungjity of

instructi Oaﬁegttﬂfﬁs 503“. ihq{?ﬁtgng]g@g}gr@%oplgﬂgggéég by nodifying the plurality

of scenari’osTstore osirtorys 156. The nmenory nedi um of
cl ai m 155 wherein nodifying is at |east one of adding, deleting, and

updating. 157. A skihkg- bapedmgRasy’ @EBRim SsFedalrh 01 4 ierefOtHeORteated
conprising: question design tor,thaﬁ is structured to receive an indication
of a set §Ferdﬂfé%?‘?'3ﬁ§‘sfq4~{gﬁé'ﬁnf)l'm?é’l‘f@@ty(ﬂf lRNAA9eSns stored in a data

repository, each question having an associ ated set of desired actions that

p y q g

conpri se an answer t he uestion: scenari g o] t ] ryctured

to receive a desi gnaﬁ?gn Jpgaﬁ?eéh(g&aln?eo&@o%?agéﬁjrgﬁ’t.iurﬁé?s%derﬁgﬁ'ég

stored in instructionsgbai control andormputer cprosesseinby nnpdifying sthet plucalily ed t o

associ at e i Al : hoNsS Wi th a designated scenario to
tqgglsqlc?}gé %@Fé’odlnstﬁé datd réﬁéfs%?g

create the ased neasur enent enari o, such that, when the scenario
is executed, the scenario receives a response to a question as a set of

operator actions and1gut oMkl rhahloyy MMAHUNESS claing 158SPRe%n hibdifgimgakiaton to
the set of desired a(c:jtions ﬁsoci a(%ed V\{lth the question. 58 WO 03/100746
PCT/ US03/ 1 ong:af adding. AgItings angd UPAAYNS, herein the nmeasurement measures
correctness of the response as a neasure of skill. 159. The tool of claim

157 wherein the neas me MRASH f1.Cl iR 144 e sdB%r0 :
measure of skill. 163.%%Th2%1§ool o‘?&(szlnéélgrlr%lTSﬁmélrngi 1n %]h_gdsceng?ﬁgﬁlélgsa t est
in a testipptructions that control a computer processor by modifying the plurality of

scenarios stored in the data repository.

156. The memory medium of claim 155 wherein modifying is at
least one of adding, deleting, and updating.

157. A skills-based measurement scenario authoring tool,
comprising:

question designator that is structured to receive an indication of a set
of questions from a plurality of questions stored in a data repository, each question
having an associated set of desired actions that comprise an answer to the
question;

scenario designator that is structured to receive a designation of a
scenario from a plurality of scenarios stored in a data repository; and

a match mechanism that is structured to 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 scenario receives a
response to a question as a set of operator actions and automatically measures
the response in comparison to the set of desired actions associated with the
question.
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environment. 161. The tool of claim 157 wherein the scenario is presented
for training purposes. 162. The tool of claim 157 wherein the indicated
set of quwetmBams46 i ncl udes simul ated questions that requi PETAISOBI@&TEd
interactions with the scenario and non-sinul ated questions that do not
require use of sinmulated interactions. 163. The tool of claim 162 wherein
the automatic neasurenent is perfornmed for a plurality of responses and
guestions and wherein the neasurenent of the responses neasures responses
to sinul ated questi on§8andhertool ofi clainat&d wherein thesmeasdrenTérdt measure$ cl ai m

157 wh i | i j text i I i f
I anguagtragl. @9%@&@%%5?@5 %gggeggg%gl@gé?ﬂgﬁafi@#mf heezr e:a'?eg gcg:]:r: E)ycgnt ai ns

guestions in a plurality of |anguages. 166. The tool of claim 157, further

conprising: a questi @ggnDghkitghl s @hink I5FWhErEIH 8@ feaBDfirhenttMeaglresal ity
of questions.stored in the data re OSItoééﬂ 167. The tool of claim 166
m%steo H.

wher ei n o &HGNGY; P he Lesponsg as;a ng, deleting, and updating. 59
WO 03/ 100746 PCT/ USO03/ 16670 168. The tool of claim 157, further

conprising: a scenari,a~nogkfi [ Lf Yt yrality
of scenarios stor edLllgﬂ‘ tﬁ’be&g@é}#?%E)rgs‘li%@'%#g%gbgg%@ar[gégﬁt%?ttuggé#lrt# 68
wher ei n no@hfirermeoh is at | east one of adding, deleting, and updating.

170. A nethod in a conputer systemfor scoring a neasurenment of skill in

usi ng an application, conprising: receiving a response to . a questi t hat
directs perfornmance 6§1anﬁ—5§kt°°lr%flcd@'8?j1§3"‘??%e'é‘ PiXC&ABA 1S Pﬂ‘eser”%%‘gg’ﬁse

i ndi cati ng tirfieg pafpcdesi ons performed by interacting with sinulated
aspects of the application; and autonmatically scoring the response by

conparing the indicated set of actions to a target set of actions to
det ermi ne t he neasur d6@nt Tok teki oflclaini7157 Whereintthe ihditatet siehofiiqaestioasei n

the scori ng,d il ahffatdd qiREFHANSE reglire SirRligYed interactions with the scenario

and non-simulated questions that do not require use of simulated interactions.

163. The tool of claim 162 wherein the automatic measurement is
performed for a plurality of responses and questions and wherein the
measurement of the responses measures responses to simulated questions and

“non-simulated questions.

164. The tool of claim 157 wherein the plurality of questions contain
text in a plurality of languages.

165. The tool of claim 157 wherein the created scenario contains
questions in a plurality of languages.

166. The tool of claim 157, further comprising:
a question modifier that is structured to 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.
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172. The nethod of claim 171 wherein efficiency is neasured by dividing
the nunber of actions in the target set of actions by the nunber of actions
in the i mpgatef4cet of actions and nultiplying the resul PCstdn67A73. The
met hod of claim 171 wherein the scoring additionally indicates a neasure
of correctness. 174. The nethod of claim 170 wherein the scoring indicates
a neasure of at |east one of optinmal actions, efficiency, correctness, and
time. 175. The method of claim 170, further conprising: receiving a
response to a non-si f@8at iTbe tgolesftalaim 154 tfudioersecomprisiagui re i nteracti on

W th sinulated aSpeCESsc?énetrE)e ROt 99 st R f-topﬁ{ddegdﬂeeemrﬁit?%fa
score for the response to e non- sinulation question; and autonmatically
det er m ni ngcamarnsstarad indbe slatarenps#onrf. the application by conbining the
score of the response to the non-sinulation question with the score of the

response to the questiqn e directs ormance of the task. 60 WO

03/ 100746 PCT/ US03/ 18690 ij'?é?oﬁﬂeg]ﬂﬁf ﬁé%waa\fer%m%ﬂﬁ '%‘éraéi'%sgr?é‘ecﬂferall
score is deiddiny, dertihyg, ded epdatmglg a correctness neasure of the response to
t he non- simulation question and determ ning a correctness neasure of the
response indicating the set of actions and conbi ni ng both correctness
measures into a singl@. r dsmethodina computersyistemddr ssornga Measuremenkof
conpri si ng: RVA .to a second question that directs
per f or manceSkglﬁﬁ?S@Q%ng?@g%ﬁeﬁéf@?gﬁgﬁg the appl.ication, the second
response indi cati ngr@CeWpgRATCERONIS loZqYSHEN tf%r@ﬁﬁp%iprmwaﬁag@ 3k with
simul ated Fsp&sd o thefapplicatiom! the abssuhiseantiettihg eaddt\of Seohs petfbense eynd

t.he, ,indi cated t of gctions to a second

b i d.
target set TEratroE S Uated AspReS o R BRI apd | "and aut ommt i cal | y
det er mi ni ng an over aklutanaticallyscorisg thef reshenseplpy caraparing thieyndicatbd setaf t he
score of t tiéﬁéﬁg?ﬁrﬁé{@eﬁ&ﬁ&ﬁﬂé%a }érﬁ\%éﬁ‘é%%&%ﬂ%?ﬁ%fski /8. The

met hod of clarm erern the overall score is a measure of average
efficiency. 179. The nmethod of claim 177 wherein the overall score is a

171. The method of claim 170 wherein the scoring indicates a
measure of efficiency.

172. The method of claim 171 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.

173. The method of claim 171 wherein the scoring additionally
indicates a measure of correctness.

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 doesn't
require interaction with simulated aspects of the application;

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 the directs performance of the task.
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measure of at |east one of optimal actions, efficiency, correctness, and
time. 180. The nethod of claim 170 wherein the nmethod is perfornmed w t hout
| aunchi ngwDha/1epé | cati on and wi t hout executing a plug-i nprPeodiso#1@ho t he
application. 181. The method of claim 170 perfornmed as part of a testing
system 182. The nethod 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. 61 WD 03/100746 PCT/US03/16670 184. A

conput er - r eadabl e nerndby irbdi methathtafi olaing 1 Hstwhereirorbe f overalbrgaoog lisng a

comput er pPHARGAREd B? &?&ﬁﬁniﬂp@@ﬁH@%gg n%as'ﬂtﬂ(a) 'd{; thé ré’%ﬂ&%e the pon-

application, conpris n?: recefving a response question that directs
per f or manc &irpglation giestionr andedetesMirieg s sPITesinessh, measurecah #1es eespeiiseat i ng

a set of ag{diatigPiel Sstrartadtionsi A cBAibiMEg Woth cdr@etriisedmasdgessn® at he
appl i cation; s%lit omatically scoring the response by conparing the

nd
i ndi cat ed §E}g?%fe ctions to a target set of actions to deternmine the
measur enent of skill. 185. The nenory nmedi um of claim 184 wherein the

scoring indicates a,ggas f {Cl.8NC T y medium of claim
185 wherein effici enég?i_s.%rgrerﬁétngédif%eﬁ@\l aodﬁﬁgh?rhéﬁ\%ﬁn%@é’ of actions in
the target set of acfécai¥n®ya tseeonduespenss ta@ seesnd mueston tbatdireefsset of

actions andepdlhhRby oPa ddt@ntie@k trefited & thel 8plicatRnTE® s¥coRd rédpopkec! ai m
185 wherei n tes a Jreasyre rrectness.

.he scorin addjtional ly_indica ure of c
185, The mitdisgingapesAgrsatpLaconsPeliamed by iEractifg with Siated asaoets
measur e of ofithd gpgiicatios; of optinmal actions, efficiency, correctness, and
time. 189. The nenor i of i 4, furt [,Si nstyuctions
that control the con%ﬁf{gzﬁé%?&egééorﬂld?ﬁgr%eccé)l%\gi E%Jpg%ﬁggégné@ﬂp 3}"25 the
non- si nul aindicatgdesecood sehat actionsntota seeond targetseiraf@ations wp detesming at ed

aspects of the appkigiftd R automatically determning a score for the

response to the non- . n o
automatically determining an overall score for use of the application

by combining the score of the response and the score of the second response.

178. The method of claim 177 wherein the overall score is a
measure of average efficiency.

179. The method of claim 177 wherein the overall score is a
measure of at least one of optimal actions, efficiency, correctness, and time.

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.
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simul ati on question; and automatically determ ning an overall score for use
of the application by conbining the score of the response to the

non- si nulwnidnoauesti on with the score of the response t®Crhsoguesai on t he
directs performance of the task. 190. The menory medi um of claim 189
wherein the overall score is determined by determ ning a correctness
nmeasure of the response to the non- simulation question and determ ning a
correctness neasure of the response 62 WO 03/100746 PCT/ US03/ 16670

i ndi cating the set ofl84ct Amusnputer-radiable mgmoot medimm eantaimiryg instsctions i nt o
a single I ; ' | ] lhsSin

I nstructi oﬁ%&&o"i@h ?gﬁﬁyﬁrﬂé’éﬁ%ﬁgw%Fg%ébgéﬁ%@éﬁ?gt&f{év@ﬁg\ lgé?'g%%gnd °
response t @palicatiopn@omRESINDon t hat directs performance of a second task

related to the appli ¢aldififg alrBSHSREABG dREBBAHRat dirddisiirforthance BEQRKkset  of
actions perforrredntgy |ntl_eract|Bg W th sma] aé.ed as er?gts. of the

appl i cat | ofelates OrihF apRIEslian, &he FesRAsedBEISALING Eoihl aCH9NT BRASFTAY B¥ne
idndi cat ed memmdngWithoefirrmﬂatéldIESpEOtseofSBeeppli(taiiog\ebndet of actions to ¥
etermine a neasure ; t eTo I

score for use of theaQ{%ﬁﬁéﬁuygggﬁ%@%gg%gbé\rﬁ%gtgq%%ﬁéﬁ@eﬁg%'_ﬁégegéggcgfnse
and the scactons ta &targeteetdfrastipos tedeteryine theemgaswiemem @f skillof cl ai m 191

wherein the overall score is a nmeasure of average efficiency. 193. The
menory nmedi um of claim191 wherein the overa# score is sure of at

I a. ne
| east “one of optimal 18eti dRE, MOMORY; BeIUM o Pl 434 Whergin ithe. scoligg. The

menory nmedingizgtbs @l measdBbfwWifidiéndy.t he instructions are executed w thout

| aunchi ng the application and wi thout executing a plug-in nmodule of the
application. 195. The nmenory medi um of claim 184 wherein the instructions
are executed as part186f Theestenmarysinedimn dfodlaimmht8nwvhareimmeftficiencyf iscl ai m

184 wher ei | r WGkl tArad A3 Vikem
197, "The. it reat S hePhlblr S LR % fordht SedrAong RRRET oo
in a pluranumpesof pelignsdgde indicated set of actions and multiplying the resuit by 100.

187. The memory medium of claim 185 wherein the scoring
additionally indicates a measure of correctness.

188. The memory medium of claim 184 wherein the scoring
indicates a 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 non-simulation question that doesn’t
require interaction with simulated aspects of the application;

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 the directs performance of the task.

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
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63 WO 03/100746 PCT/ US03/16670 198. A conputer-based scoring systemfor
measuring skill in using an application, conprising: an input interface
that is swowstim7eel to receive a response to a question t RET/Hs/E®GTE
performance of a task related to the application, the response indicating
a set of actions perforned by interacting with sinulated aspects of the
application; and a scoring nodule that is structured to automatically score
the response by conparing the indicated set of actions to a target set of
acti ons t oindicatingniheeset afeagtions and srmbining $pth TREresinassMepsWiesi ItoL98
wherei n thgifdrdgy@t, | ndi cates a neasure of efficiency. 200. The system of
claim 199 wherein efficiency is neasured by dividing the nunber of actions
in the target set of actions by the nunber of actions in the indicated set
of actions and nul ti pByi nTheheemsryl mddiurh00f dAfim T8 fyrtHeencomprisiagm 199

wherein th ar.in it LI | .ndj cat asure of correctness. 202.
The system?rbsfﬁﬁjc‘:"pg'i\%r%ggbwglﬁgfen%mﬁgtéﬁcggsﬁn ‘cates a neasure of at
| east one of optimal ressiviogsy setondirespynse: to raasenend question ithet direds. The
system of olahdiG of 4rddidhdCRER rkRitEW o & Lppfidatiod! ehd 366oAd Aésdonse

structured)tqQ receive a response to a_non- sinulat|jon question that doesn't
requi re i nitdigatindshsegond set plpcions pesfosmed hyrinteractingyyith igylaigd aspeCiner ei n
t he scori ngfmglapslicatiohurt her structured to autonatically determ ne a score
for the response to the non- sipulation question: and autonmatically,

det erni ne an overal | aé'@’é?%'qagy ol NG ?I?(F]g%c&g& ir%%cﬁngﬁ §¥ g@m%ﬁ?#gth?he
score of t redicated sesend set bbadtinnssionasatdomchtaygessetof ackivns to deteyoine aof t he

response t%é%rgég\g,m;%ot he directs performance of the task. 204. The
systemof claim erein the overall score is determ ned by determ ning

a correctness neasur @ugimatigally detrrryaing @nqueralbscorg fonyseafithe apaication

PCT/ US03/ 16§y misihitg! thé isedreloEhbireSparité led Hesdtir8 @f the 866 Repens@asur e
of the response

192. The memory medium of claim 191 wherein the overall score is
a measure of average efficiency.

193. The memory medium of claim 191 wherein the overall score 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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i ndi cating the set of actions and conbi ning both correctness neasures into
a single result. 205. The system of claim 203 wherein the overall score is
a neasurwooB/1en7es age ef ficiency. 206. The system of cl ai mCT0Bow@rei n t he
overall score is a mneasure of at |east one of optimal actions, efficiency,
correctness, and tinme. 207. The system of claim 198 executed w t hout

| aunchi ng the application and without executing a plug-in nodule of the
application. 208. The system of claim 198 executed as part of a testing
system 209. The sy498m Afcormpiter-basedsearingeystam frrmpeasurimgtskiliimusigg

system 21 nan‘ﬁ aﬁﬁyoﬂ% risﬁ'lggi m 198 wherein the question can be presented
ina plurality of anguagdes. 65 . _
an input interface that is structured to 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 interacting with simulated aspects of the
application; and
a scoring module that is structured to 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 structured to receive a response to a non-
simulation question that doesn’t require interaction with simulated aspects of the
application; and
wherein the scoring module is further structured to
automatically determine a score for the response to the non-
simulation question; and
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 the directs performance of the task.

204. The system of claim 203 wherein the overall score is
determined by determining a correctness measure of the response to the non-
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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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