; e3e@ =JIJKRNS2\ 6R\ T\ H7] WD 01/ 75@“ m / 11056 APPARATUS FOR TRAI NI NG x
:: u aratus for devel opi ng and N

OR ANALYSI S This invention rel at
testing tywe koW edge and skills of,ap i ndividual, partipeal@olyiosérough
the generation of 5 stinmuli custom sed to the requirenents of the

i ndi vi dual and the noni § ppiRA RIS FOR TRAININGAORANAENSISes to further
custom se the generation of stinmuli to the individual's requirenents. In
many applications the current state of an individuals' know edge, ability,"
or reflex nust be determ ned before the appropriate therapy, or instruction
can be 10 deternmined and the o adm nistered, anpl es of dsgagth aqgeli cations
i ncl ude: teachiThig ofventinn ualates ntoo AefAPERISY &Fe B e 5 angliage® skil I s:

i mproving an indivjidual s, perception.k ' th k@6 oPi t ch and
notion; and psm"&lfag%"i%rglﬁi?léss?tf)aﬁ{gﬁﬂﬂﬁa(ﬁéeﬁjg%%ﬁ%gag?og% st for testing and

. measuring kno%tﬁﬂgﬁcusft&ﬁis%)o @B ebqhferabits of e itividwaband the menipriogoés t hey
are manualsly i npl enmented which requires trained supervisprs and are tine
consum ng. | n @elindiakinsl's wepicdnotto en@eﬁsqméﬁﬁmgea?fé“%f)gﬁ ‘ﬁ‘o Ottﬁ‘é type of
know edge, reflex, or skill that is being tested, so no single nethod is
uni versal |y appidivdwle qQEMGRSe range of testing. This requires that

di agnostic technicians be specifically trai Qéd é}%{ ,20 eﬁgh dﬁ erent test
met hod. The br gagiahy afplicatiensithe ¢ustent sizie of an IGLHARLY SPOVIRAEHANPAOE of the
art is limted again due to limted resour j e st. For
exanpl e, col oureflsximush %QetF’émﬁgfl ‘geg?rﬁﬁq‘%ﬁppﬁo@%?tﬁgg%ﬁ }{’?F %%SH?%@%%% ts’% a
colour, byt is .al so correl.al : rB&inpldsostt such, applieatiohs igdhideess, etc.,
but the b terQG‘SFnPé‘gtaégz‘gé‘ﬁg%‘gg‘?g%&‘to C(?rllduct al | liti'_hes.e nmeasurenents are
not cost ef f ecti uging B0 f@tal Mfbresitiofydevtlapmentof languagsskillsainepsoving pe

measur enent s sucah as the tine used to determ ne each col(gur ‘A“'aSR i's
useful to det eindividudlnperontioniaelating ton geloun fyditors\ RiEshy 2pc, ddlign.

PCT/ USOL/ 11056 2 clarjt .t h which each colour is perceived, is so | abour
i ntensive, andPGYthFO&lﬂailte\é\%gcarry out accurately that they are never used

clinically. According to a first aspect of the inventi t i,.§4 Pprovi ded
an apparat us f odaryr techniguesoexistnar yigstoe\#id Wewgrﬁ}?&al%eb 'g[egf gﬁ 4

plurality of data elements 5 which I gahGalW §fpletichteé rwhichr ed dat a
el ements ko f oehileYit BoWE ehoy rC%%Sg pSech%t erm nleyd Val ues agai nst which a
user's inputs ¢ qﬁggumga %ﬁqsoﬂﬁﬁﬂﬁ@ﬁinvebusuﬂﬁm Tnualloases, mobodsiont s nmay be
in the form of %hes Ions a answers. Expressed differ%% .tFe nor mal way
in which . knoweaggemest aiemiquen thetypo of knasvledse: Frilexgir ff i pemg

associ ations, which may range fromthe.very si the: i ghaby ogonpl ex.

An exanpl e of desteds SOQFMS p@ﬂvzg}v&sa’“&o{ﬁﬁﬂﬁ&n@%@‘% go s?pg'lien. %ny | ear ni ng

process is theref.ore;g‘g%geﬁe%gﬂ#pg &ﬁcsé@h' Riahs HBtspedifically tcomadefor of t he
3] e,

associ ation. | fHRE xanp I's would be the witten and the spoken

wor d. Theidsf or %acl{@h@&ﬂﬁteﬁfmétﬁé&hi ng one type of subject 15 matter are
generally ' not easily adapted to effectively teach another type of subject

matter. However, in the iof ' f6intthe eamosf the iartgs limitedechani sm
by whi ch associ ib5 &a?gﬁgﬁgﬁlg%%%ﬁ{gﬁe%he subj ect matter of the

associ ati on, aaggh)/ddé/itd%ﬁi@dagﬁs@frcesmnﬂithnmfdriqayh test.a FRF eyample, T the
present invention is applicable not j Eﬁt to the Leazrln‘i ’Pcﬁxoi)utf gsctaggl based
know edge but -blindness 5o natesimplye thsp HBRY I JEFEBHSI ¢ K715 "and even, for
exanple, the inple tatio f ogi: estk S buf\esObatiengof tese second
aspect of the icweﬂfﬁﬂ&ﬂ ©R ’f@§%?’gglledgia£§hesg’p%gfat us for it%:“:’ai ni ng or

anal ysi s ghi ch i.s.art 3e6scoalp Hehdineasurements 4ro nat caseefieeive $BAPEIHE" edi um
of a vided arcadde gane, through the playing of which a gﬁe{'ugi gse%Stoabl eto
respond to the jesifp dicirsiserininast Fases. u QMEATIGTREIS sitch; a5 AN RE I game style
interface has several valuable effects t Al BShAeRGE&&e 0dnduser s.
Firstly, it prcletemipegagh coOPn NI 16 “F"é@?ﬂid%%”*‘ﬁ‘?é?‘% ace fg‘i%f:h serves to
_hotivate a user. However, nore inportantly by causing a reflexive response
to an association, whilst at the / USOL/ 110SC 3 sane tine
providing a distraction to the uservﬂmmmmm‘“ in the level to which the
association is learnt, oz acquired, bei ngG(%éo atly increased by making the
user's ability to mani pulate the subject matter in question nore fluent.
This means that an individual can recall a given association and response
with very 5 little thought or effort. Experinents have shown that
information or skills learnt to such a degree are nost readily avail able
when needed and less likely to be forgotten. According to a third aspect of
the invention there is provided an apparatus for training or analysis which
is arranged to output stinmuli to a user and to receive

1



10 corresponding inputs fromthe user which are validated, the validation
results being used to alter the frequency with which the subsequent outputs
are rrade.wﬁg,\mgg ggeously, the present invention increases ppgiikoi/t@sépeed at
whi ch an 1 ndi vi Jual may | earn or develop skills, and also the degree to
which this learning is achieved. This is2acconplished by instilling a sense
of urgency in 15 the individual, both to nake an association and also to
respond to it. cﬂ;lhigs Wias wihig efdheeblodf id perfceiRsd,ng shdatoay dhteafivgomrkent rati on
in the individual "as well as increasing their level of notivation, through
creating a sensiffioflt mompgtdut acnratdif chap thes et navanusad cbricalbhi eves t hi s

t hrough the use of encouraging an individual to respond in a given tine. ,~
20 According t o R figihh MEPRBEAT thRvemisentherens plosidedias appaviudear an
apparatus for trarning or analysis in which the apparatus is arranged to
out put quest i ongiding ar asalysis whechyisearanged thsiorrya RPN IOH A elea@Ls of

guestion data, and receive correspondin r.s fro h e

validity of whivduch aremssac ee&ltgrﬁﬂﬁgre%‘%@%?ﬁgd%ﬁﬁ?ﬁtﬁ%‘%? 'égtg’glgegro%o keep
the proportion of data i b st hidS a KEWinhis E4EbeieRIdaflY, @

specified Ievequerbafa\yg?df%rﬁglﬂﬁﬁéﬁsl}éggban%l/ or content I?)% the data set. This
feature al | ows rgpusiBielyt 0THE adtpatd yndinpgrsenay be imélw Bamaobauéstibny aed i on as
he or she beconmes nore proficient with or | earns the data with which he or
she is currentlagswi@al i ng. This has the advantage of ensuring that progress

i's WO 01/ 7S839 PCT/ UQQL/ 110SG 4 mad MRivABddeSiss for the
user and avoi dEXPFrEssh re&%lyb enﬁm?"ﬁf r‘%@u@eg’ﬁicg a to%1d Gy %Eg&lﬂg%? % of

i nformatign on G JABSioRE Which by rangaERethetvery’\sidiplé onal | y,
it al so ehsur eﬁ&"h@f“ﬁ@*ﬁ@*ﬁ”\?ﬁﬁ no? be subj g%:t eé to too great a quantity
of unfamiliar iphRrHiEly @Bmplexo Aarexanipledf ancissatiatian és Bow Ravrifenayerd dy

hi ndering the learning or familiarisation proceés of tp% l'{‘%er V\'ifth t he

i nformation corspekemedAnydeeming mgcass istherefors, depepdent ugpn e SUPIEGERAIE R here

is provided an appar at for traini j i ' dwhged to
out put stinuli Ct’&-gmﬁmtf’g‘i?e ﬁsﬁﬁc’?téo&iglghég%bror%gg%ﬁ ?’ntg&i‘ﬁ%ﬂ!ti?e?? om t he user;

the apparatus helinge ftiRenoR MHRagske! Mek@dsafitéahinghend pypesofofubict mul us to
whi ch the user Tnputs® correct responses and the type of stipnulus tg which

the user jfiput Smatiteare peterallyspuinmey adapted to ofecyivelictenach pAthediB? 8t i on of

these types of stinuli in dependence upon the succe . ld N
responding to tsublest matemnt dIMEYST,yin @ﬁi@eséﬁglﬁ?‘@gﬁ?%zi@ t%ﬁ}sgﬁ%glgyﬁ fth% he

i o, uii cn ToseRgmem e RRGRRIORS, HRRRAL b e o ohaur ¢

exanpl e, which™® e sane token this al so ensures
that the user dpgsidieh, A& Svite Mngefapplicabilitnis achicsed] Ehes, the presenhhi ch

they are famliar with and thus respond correct]ly tq. According to a sixth
aspect of the iinvemtion imapplinaiienotsjupttoshedeaming gﬁ%gtﬁedﬁfffoﬂg&f&l’frai ni ng
or analysis in which the ar at is arranged to EfAt @ushbidU! the f OF

out put t:02% useHsoatbe t VPIZBEFWE #ﬁpfﬁg‘b%nﬂ?ﬁsg a}nnpﬁ'?g{’]f ?‘%m %ﬁgbu’ser? t he

validity of whi.ch,] r YeaP@§ts.0di cal |y outputting stinmuli which
are either i der{mﬂégfen%%togioﬁ%go% cprevi ously output stinmuli, the rate ax

i ch o user | & ORCON 0. LA LLAE obiblioliEoh LAY (3@ herut e
g

stimuli conpri e ned. I's aspect of the invention

provi des sever g, el Ro@alysROVkich & artdnged seoutpmstinouli tcha secrithapyBled wi th
the inplementation of training or analysis. It enables -}g\ﬁﬁéﬁer ta obtain

f eedback on t hehé mediven of apridegr arcade game, thravugh the HHRGL {usenRo

01/ 7s839 PCT/ USQL/ 11081@3 rr%y be used .by the user in order to maxi mse
their prog?ess able toypspaed tq &8 OHPNESWY 5t ons. It . also all ows teachers or
anal ysts to obtain feedba 30 j OfasPWéral whianbleeachi ng
-or anal ytical rr'gl%‘éﬁfs? an%é%%?%‘?enag}c?% g&{sig\% rll‘%/ﬁrﬁgg%gct of the invention
there is provi dgghcanoRPRAlAbSg précess of akers.nBiraly, anatopides avstiemlatidgar r anged
to output stinuli to a user and to receive cqorrespondi ng . response fromthe
‘user. The generlatming ditenrfage syhiehy| serves 4 hmEUEYC by P ‘F‘@%‘Fef’oﬁn%rf a first

data item and an association,. therghy defini r gtthet he
stimul us and tHé“H"étg“ﬂ}fYn %Cﬁﬁ%afrﬁﬁ?’ﬁé? ?%é%r@%o%ggﬂ%ﬁftﬁg, ??Iﬂggti on of a

format and a nmediumin which they nust be 10 made. This process for
generating output stinmuli allows a great variation of output stimuli to be
generated and hence the suitable responses to the stinmuli nmay al so be
greatly varied. In a learning environnent, this allows a student to |learn
to associate a particular itemof know edge in a great many ways, which 15
has the effect of ensuring that it nay be thoroughly learnt. This process
is further augnented by the fact that the student may be asked to respond
t hrough greatly varying nedia and format conbinations. According to a

e - ... I




WO 01/7S839 PCT/ 11 S01/11056 6 response. However, in the event that the user
has only a limted know edge of the subject matter under consideration, an
i ncorrectywqipPNwe nmay be nore suitably responded to by therarsyifsen of a
series of nore sinple questions on the sane subject, which | ead the user
gradual ly back to the level of difficulty S of the question which he or she
got wong. According to a ninth aspect the invention there is provided
an apparatus for training or analysis in which. the appargtus.is,afranged to
output.a seri e&nwtimtipm?@inzéd&t@§fém tOth"ePﬁr’ég@He%ilﬁsr‘r‘Eﬁﬁge‘&e ; ‘rvlms?és two or

nore outputs which may. be di stinguish 0 YndrdBed! B¢ makidpeth@ppar at us
_ bei ng arrangedthe@siet Sg‘ﬁﬁmt Sgﬁcag‘fr%g’i geﬁlltl u?tslﬁi?]g bet wgérrl] the outputs of

each stinulus norg a%ﬁﬁr&%&'rﬁa&ﬁﬁﬂlét@t&%'&je‘éﬂﬁﬁﬁasihlduesﬁdmmbmﬂuehh fhiss aspect
of the invention, "a user nmay be | ead gradually.throu%h a series of tests in
order to find guhndthat af intheiduabéaniresall mgiaepagsesiainreandpPenss With ¥ np| e
sensory perception. Once the user's, abilit as b . n af.he
appar at us 515 niigtlebdouglicorn efage n EXBErEN T bﬁ%"r Hg’t“fnnﬁﬂ%P "gﬁllngin{%\r}) ZI%%F
discrimnation difficulty,that r 41981k [WheR@leeedt amd déss dikelyy above
the user's rraxieﬁm%t‘éﬁmhi%/9?@?61135%%%}%\%&%% he user the opportunity to
i nprove their %(H foiedttent i s area. Qther inventive aspects and features of
the invention w b% apparent fromthe follow ng description, and clains,
as wi |l advantgges .of the Ot nvehon thertQs ipfosedudi amnappdriats ifervent i on
will now be il ?%%?ﬁdéqge@,a%%d?epgﬁg’@# e&arrpclme onl ylpvm th reference to the
follow ng dr athljagg%%& Miy%ﬁ;w}ﬁﬂgigraﬁaﬁgedBanusyﬁnelmmumfbto At r at es
[

t he hardware con ration of 1 possibl e enbodipent,of the. i.nv Lon. Al so
2~ det ai | ® t he conespontingrinptsifrpm: the a@qri\mclb?fetvﬁﬁg%-?‘?’g‘é? ‘gﬂ{dag@} ‘fégﬁﬁgi gure 2.

Basi c technol ogy, di agram strates.,i ttduduts A€ aRAdal
Cnteraction of bEing BERI %lﬁ%qﬁ%ql“ﬁ‘v’é’n‘i”%ﬂ?‘%%“g% 3839?CT/ us%ll 110s6 7
Figure 3. Object,di ahREtibM intieses bathrtse spved g evhighl arst ruct ure
and nmechani sm éﬁ‘dvtaﬂ%gléﬁ@ghtl 0 .§élgiv[gure 4. Mai n menu screen. m%r ates the
choi ces and optjpcayRidagbleant e dévelopsshillssrndealst thtaAegreR i 55 Figure

5. Content data structure |I. Denpbnstratesg, {h enefal S for
| anguage cont engarfnglis eclﬁc\cdnf[biﬁlséﬁﬁ%nliksb?}ﬁ?)g’rnéu fing agg}ﬁ%néf[#%nggﬁ% he

general datastructure for, know e . = esggﬁu k. Thisdastructure
I'll. Denohstr attb%“ldh‘@dbﬁﬂ‘@?h?o ngg%%?%%réuﬁoqggenar i o content.Figure
8 Content data gl LHElrindringRiB 1! of evnobiuntin e i individust PLWENIAR f Or
psychonetric test content.Figure 9.Quiz matrix structure. Dem)nﬂc;nat es the
or gani sati on anggkdsing ter lefel ofienajivation, yhyeygh srepiipg,? SEN5§ .Oéfp?pftytpe’ exanpl e

| . Denonstrates one possibl e, quest.i on Yoft BScourtyfigt b@n. Fi gure
11. Qui z type exEiepPEesent, "U@i‘ﬂﬂ%slaaﬁﬁﬁ %‘#Z%%g{s}@{ g*cgq’égeosti on tégieggener at ed

by the inventian..Figu [ iganple 111. Denonstrates one possible
question typeZGB@Wbcﬁlg‘{%ﬁ%f%f%%a?}r?\%ﬁtﬁf&gn. Fi gure 13. I\/bd_ulg di agram | .
Dermnstra&gzs t hgcdhditg td aGfodrth bipcriof the imemlion theirgy i proyided P8 ABPHIYF agr am
1. DenonStrates the Structure of the notebook.nodul e tozt?u(}g+t%e§i0]1§' Modul e
diagram | 11. Defopaainimg esanalysisgn which the apparpis i TFANSRS UV RIGhr e 16.
Modul e diagram 1V. Denpnstrates the, str f Wa$L afd edtkime V1 O
OL/ 75839 PCT/ USOId Wsensae §UgsioRsy “137‘.1‘“1\‘“/6%%{ gisgcgorftacir%‘?= %@De%n.strat es the
structure of th(%rﬂle%om%’&%weﬁ Hothahd BserMpd waliditli afywhich\s mailesAsPdat es the
structure of theée corfrguration nodule. 5 Figure }a%:}alvbg]ul e %ﬁ’:ﬂr am VI | .
Deronst rat es t hged thyué aparatts inhardeputio keep Hici RFOPAHPB A & B sEF TR 20.

Not ebook type exanples |I. Denonstrat th J: I atifr e 21.
Not ebook ©§pe esdmprady| the ugsE ﬁbﬁéﬁetc%fﬁgée‘f eb@%ﬁggﬁgiﬁmﬂfgg?%i on vi ew.
Figure 22. Cont&lgtdaéesle?cti on. Denonstrates the neans by which the system

This feature allows a user to gradually progress to new data or information as

he or she becomes more proficient with or learns the data with which he or

she is currently dealing. This has the advantage of ensuring that progress 15



sel ects and accesses content. Figure 23. Question type selection I.
Denonstrates the neans by which the system sel ects the question types from
a possi bl\gg2:15889 1 S Figure 24. Question type selection pCr/USenminsd r at es
t he neans by which the system sel ects the question types froma possible
2,500. Figure 25. Question type selectiomIll. Denpbnstrates the neans by
whi ch the system selects the question types froma possible 2,500. Figure
26. Question mafLix fules. wiRsnalifaleer e udetland aasids sier shotkioé bemg20
determ ne valid question types. :, Figure 27. Question type display I.
Denpnstrat es t hgmodass! ty tohily mepheet of stfermation pneg/ thepreNiaut ebRaHbred t he

question types have been chosen. Figure 28. estion type disphay. I.l.
Denonst rat es t h&llyeapsiersss Wlﬁﬂnacl{;eﬂfgose?ﬂré%}!‘a‘i tbf)fl%ﬁwxg naﬁfées{&ilbb%tegnce t he

guestion types have been ' {oh AYBRE, WhicRMuRT Ra
_Denonstrates th& Wé’agfg‘%fao ‘D%)@ o9ty |tg{éh?aﬁ§gfgp‘%ler ent possi ble quest‘ieon

patterns. 5 WD ﬁ‘er%Pe%?’gf Bﬁa’éﬂﬂg% 1chBBAg Or Fngliarisaién pQeess dflthawseDeitbnst r at es
the real time flow of events during a quiz.Figure 31. Answer response.
Denonst r at es t héherinfommatign wincerhed-he syst emanal yses the users response. 5
Figure 32. CDR cal cul ation. Denonstrates the different nethods ofcal culating
the CDR as det e si@chgy atfifeh 4speut of enianamior) hereds BOVIRR avapparrtas ifem.
Denmonstrates the different’ met hods of cal cul ating {Wr;‘ﬁ %DR as dﬁt erm ned by
the user responseinfigyor snasisTwhieh izaraged e SRPHCIRHETY APET PRESHE S er ent

met hods of 10cal cul ating the tiper val ue. ) Mé?%n‘dﬁ dt
response. Fi gur e COEEPPRYRL H‘é‘%‘é}%ﬁ:‘é@ ﬁﬁ.e Lﬁghgﬁ%?ﬁ;f?%‘gg ?ﬁgg mechani srrgé]: or the
system tor,espond t r vBds B shinfulleiioSwiieh fid @er impaRodsrct tespdneesast r at es

t he rrechanli%smfg}onﬁtﬁgﬁgy@ﬁ{esnﬂﬁ?{ezspor?d to the us[ex?’g errors. 15 Figure

37. Error respongg dyb of RefiElostd whizh théiesaréupaninsondcd respprses)asddavarst espond
to the users errors. Figure 38.1CC-depth ggt\{mlé%gb%rem(ﬁ]st rates.the algori t hns

and t he. meani ng thef futierp genegatione thase HYReé o RYGF CPRINDR ST %s t he

measur enent, neani.ng, and20appl i ion of content flow Figure 40.CDR | (DR
| familiarity I9© erlmtrFWﬁH‘P%EPDa%gﬁf ates therel ationship between CDR

DR, famliarity, depth, and tine.Figure 41.1 nmechani . rates
how the entire s\dvartageosalys %@@H‘%;ﬁg'{‘tﬂg‘e\}‘é@ %3?%%%?@&%‘?%@?&}25
Figure 42.1 CC nechanism |l . Benpnst e H Sindrgiffaltl omat ed
by the vallfes c&PRIPEFENPRY S?@’F&g%@éﬁ%qﬁ%\%ﬁ 'ﬂl‘gg}g‘?ﬁ%e Al

Denonstrat es ongf ype sohe itdlled! thisyanoeerbuids! thei grer esed Addentmuit| Wagtn ding ype A

I'l. Denonstrates-one type of intelligencedrill. .YVO 01/ 75839
PCT/ USOL/ 110a6 16ndentatirey etbsubject matterjehich theysec ﬁamﬂmwﬂéﬁ%#ﬁg‘ﬁ ISE® Y e type

of intelligence dril]. Figure 46. Intelligence type A IV. Denonstrates one
type of intelligéﬁé‘él)’dPi 1. 5 Figure 47. Intelligence type A V.

Denonstrates one type of intelligence drill. Figure 48, Intell]ge type A
VI. Denpnstr at esAcoomingloe sixthiapnest of (e Agventipn fhete 1 ppRyided A ap {gﬁlr}ﬁlgence

type B |4 Denonstrates one type ,of, i.nt | Ik { 150

I %ltoel |i gerdde typ@mEng pr ar@ﬁﬁf@ﬂ@ﬁé@\%@@%@%@g%&féﬁ?& Igiélgeéﬁtggmgra}ll |. Figure

51. 1 ntel || gence ey def sndWTBRAHI irRipditing dpas fom the user, te validity
JFrgure 5

intelligencedril 2.1ntelligence type B |V. Dempnstrates .&ge type
of intelligence}gahitd istegamhleBB.Bynpeﬁbdl@ﬁ’c@lfpl}tﬂ% stiguli e VES one
type of intelligencedrill.Figure 94.Intelljgence : :fates
one type of i nt eddntigelraresimilanto poeipysly 8“@3% %%‘(fil’ﬁ#%%%? % %&Ch(@;{g%?g
Denonstrates the structure. of . SERIaR R WhithaRO§taRtl EbBprise théy BOI
(Stinulus Dri ve%Fﬁ?WMlai)%tg%?&Eemﬁigﬁroat es one typeof glg)l. Fi gure 57.
SDI (Stimys Digeigmidatier face) type B. Denonstrates one type of 25 SDI.
Figure 58. SDI (Stimulus Drive Interface) type C. Denonstrates one éype of
" SDI. Figure 59. [ daiibM Broél &y a&h) advmegds, bdde fmrtht user aBd one
type of SDI. TRk gE e ifycioh Brd ALAls 11 Figure 60. User profile for
_pattern. Denpnstfpaihese invelved mithithe enplementation ef trgjaingraaeadysisntieRpdies

the user to obtain feedback on their rate of progress in a learning situation and

-




Figure 61. Quiz type exanple IV. Denpbnstrates two possible question type
generated by the invention. S Figure 62. Custom sed Di agnostic Profile.
Denonst r aj,gg1h58econt ent and structure of the user profil ecTRisguI®s6E3.
Comput er generated data structure. Shows the structure of conputer
generated content. First Enbodi ment 10 Referring to Figure 1, an enbodi nent
of the invention conprises 3 general categories of conponents grouped by

function: output apparatus 1.10, input _appar s : her leamni
rreasurerrent/anaﬂl%ysbesuséﬁéyﬁfedl?@s@i%‘égrgﬁﬁﬁ‘g lﬁe:;‘{h§§f§0.g} St"ggg‘[gfogglpé%gus 1.10

includes: a displ ni ' sBUo §HdinVBtdtzapablte tief aver age
resol ution di sﬁ&%ﬁé)ﬂg sltﬁ)ggas éllé%%g(%{gt)%%lﬁg%g‘ 15 reproduci ng sound within
the audi bl e hea.ngdRRAT padichlal Rlacting ofenabaijsalihetheds. at | east bl ack and
white text output. OQther output devices could also be used in this

_enbodi nent, either jn conj i If iof thdrd GSgroeided an yppaeattis oned.
Their primry p%rcﬁbcé%g fosy%ééfg%ttrhoagﬁ%% Oz&“%??ﬁ%%ti bl e st.I?mJ.I us, to which the
user may respong; Ergfng),@br L@y sisywhiichap pamagedsto Jouimit stimaldp & BSCE @Rt~ 20
devices may include: flashing lights: tactile i mul aattﬁﬁ%ftt%%ﬁ Yuli is

stimul ators, andceve comresponding ragneasaiiom the ysri TR gRASEURR OF EFsBRone” 1. 7,

capabl e of detecting,the human.voi ge; PDR&K Gindl- £ Sskebiafisn, thekebpf a
standard person%hw(‘f t@F,Se Fuop I?g;e/a Egsélr%%%t y%il&cal |y used for producing
musi c; a nouse %eﬁg-ggigc&&e@%ssfém@ thetimahss 4mdl thekespaise cheingn surthies pl ayed
on the display un %51 %17 The pri marg/ pur pose of the | n\Blnglt evi ce |3 to

al | ow the user JernfsqpBytheaelettiorsof fdrmet guremadism ByWHRR BRI PGevi ces
1.10, therefore any other suitable device could also be used in this
enbodi nentl() ei tiede.i n conj uncti on or instead of those V1' O O1/ 75839
PCT/ USOL/ 11056 12 al ready nentioned. |nput apparatus |.12 has(#f urtu er
functions that yhiklprb®ssésgrhérednpeiiput simplyatows 2 gE3ahVpIatss; R nput
and the output apparatus al so inclyde renovahl €0 lhedstinSHE tha@s
standard 3.5 i ngttmdli &ppg genesped apd heperths i s!%re(s)swé%gr? ng Thstruction 5
nodul es, course content 1. 4PTRf 4 1&Snind REviadresnt, phisdallvives oEtutiénd teyst em
The measur enent Plé‘h%ﬂgé?dsﬂyﬁ%dbr@c%ési nggappar atus 1.11, includes. . a
central processidg ftstocidiPh piriibulepfemlvknowletigd ing: ersaleamt WrSpPBisPam

menmory 1.5, and 1's conveniently an | BM conpati bl [ SONadky . . The
prinary pumspose has thbfﬁfemaafsmsmﬁhaéhhm?&r@ ?faué]lﬁ%ag@% ?gug%g%%f{ﬁs 1. 11,

is to 10 nanage the user inpyt thrpugh j t Use askkd, tonRlsonidhe
requi red cal cul ﬁﬂf@hsaug’ﬁ'éwgil{’é(dﬂ}enpa&g?g%t{mglfr @?ﬁ%%, store rqul?br ed

i nformation in %},\é%y%ae@aY@Qﬂ%}d&Wﬂfbhﬂat%bmbﬁaﬁm put through the out put

apparatus 1.10. eraction between the user and the system

wi || now be described with .refer j Fk Gedveded arsappaxatwsed i nt o
2 distinct part@ccd ‘rﬂ.@fﬁﬁ@hﬁﬁ%s%ﬁqﬁl nc|(ﬁldt§esreal I@_parts to the left of

the dotted line fmgﬁgﬁagm whichisGagngal tweoutput ai series £ aWesAANSIP & he
constituent parts of tRe system of the present enbodi ngl?t Cﬁ%ﬂ% nt ed
through fhgy Measseendno alidity shegsedn despposess HYHPeAPHRE Hig,a°cHry | 5@15
includes all parts to the right of_.the dott | i ghub lib Usahgddeto how
users may inter aeﬂponﬁeﬁﬁnt%é’agw% @ebgt(gd uefggnﬁbgghﬁ?gﬁ%he J;E*r”'hisjidtﬁésponse to
stinmulus of any sort,k .th WniRrSthe fstSknd¥@nge diferrmatidn ¥tinmul us
is often generat"é‘?ﬂ‘s‘bﬁetth ﬁeégée%gont exétheof a question by the sti gul Lﬂ%
generator 2. 1. }Bﬁﬁﬁ%&.n’ﬂhﬁ,swﬂﬁﬂﬁeakmm&eiahsrrelolnﬁ?ﬁ@ 15 f0 R BYRSEAR: T 2,

t

context 2.3, an e Intelligent Course 25 Cysfoni satd L Which ay Cont ent
2.2 is the inforappirawms ivdranged MC@F‘FNFE@%‘@%WSF?;S&E% T stored in

menory 1.5. For exanple, if the co tool QAEA3E 8f tHabhqubjdchmatier mul us WO
01/ 7a839 P&Y/ US@P/@&@%‘%"’:L@“&’SH’C& gﬁlﬂ{r%‘ltsh%%rgrm gf synt hesi sed or textual

“words or phrases. Various content types d their tUglaHéeendsr | | be
descri bed bel owI'nrth@l@tvmtlfhatc%ﬁﬁeé)&asggoﬁgg%?%e%soﬁjﬁ%as&&&uct ure of the

content, i.e. it is,the medi | [ i | g% resulc im\agyimdonrestt he

‘user. One exanpl@“ﬁflergg?%n%lﬁég&e&g%fggg%% g’gﬁ?@?@?ﬂgﬁ t ext ual rd and its

ctext definition., 'h%é?u?hﬁ(?ﬁﬁ&gw rdcyified barbdieflp eemindingutbe Wser qfi the cpgect
described in detal el ow. | 2.4 determ nes which content to use with

whi ch context type, and sets the order and frequency with which they are

used. I CC 2.4 nmanages this process with data obtai ned from previ ous user

i nteraction.




10 The stinmulus generator 2.1 produces a stinulus 2.8 output through any of
t he devices of output apparatus 1.10. At this point the user 2.11 may
respond t‘g toRBsShi mulus in a predetermnm ned manner for eaclpcgsbpxbsd ype.
The user 2.11 or users 2.10, e.g. a class, nay use any predeterm ned i nput
device of input apparatus 1.12 to respong to the stinmulus. 15 The user's
response i s passed to the QED (Quantified Educational Data) 2.6 where a
gquantity of data is captured.apd th tored j i
Di agnosti c Pr of¢spaysep FOWEHRE &1 Bﬁé’v gléaﬁﬁ}éesusﬁﬁé% (%:nl ?%ﬁézﬁg&@ ?S(Zigl in the
CDP 2.7, the | Tt aS LdeMkiaRoR! A€ InchRe@r RRRhee kg eombant 2. 2
_and the cont ex%ez.g%b%or 3 ?urther sti r?ulou’s 2.8. 20 Perjodically, the data
fromthe CDP 2sfititdy tdspasfens byl tHeprovisioEDSS s¢ritdiod andro siplOaSSEORHPISUppOTr t

System) 2.9. The EDSS 2.9 perforns cal cul ati a nal ysi t.his data
whi ch enabl es thesan@csubjest, twhighbierd er@e@s@é@f}j@ﬁgg‘? ﬁle?ﬁgfﬁé%dgﬁﬁﬂ future
stinmuli to the requirements. th users, as well as generating
reports, for u§§§g’ﬁ%ﬁ@%§)%g§§]e@?ﬁ%{fam 25 Manager) 2.13 and the
instructor 2.12, on_the progress of the user or users. .The I
structure of t Heceydingimainiaspest of bednvenieR fheeshis Proddsd e %oﬁérﬁfug(#){ hr ough
t he nmeasurenent/anal ysi s &g?ﬁ&g&ﬁ@% '&gpﬁr%@riéﬁﬂﬁékd]téé?u‘iﬁlﬁ Iavsleggg be

g . :

descri bed wit h 251B% ShER? ure syst em obj ect "0 01/ 7s839

PCT/ US01/ 110s1 4 fe3a0es:, Wik Bidrstigtuleycdagiriseetve be mys veputarvicne or
nore users, the content which they are using and the necessary ipterfaces,
whi ch may be r efayi bedistieguisiad bdtwean Mhéhesysstiethe FPPEENS PENEI LY hihges t he

i nport and t of modul es which will b i hedeindatai h .

5" The. net W k. ongkectie ik oeRRLIaHIRg torundy BF SpGEPL TR e " "

(Custoni sed Di agnosti.gaPLof th@leshi GifaAidshe EDSS 2.9. The network object 3.2
eiepl g <esh swee TSt es

al so manages t Ssion o ules which will be described in detail

further on. The interface.qbj.ect 3.3 mana j gt put s of
the system It InghigaspschPhEE RERLC R 'd%ﬁl“gd&tsl?eai\%\n;% %%ﬁugwgg%@lg? ir&ggggcont ext,

will be generated . f - - A rSRr dBRiGY [H 4 partibaiat ree; fosexammy r espond
to the stinul uso(?gﬁsééé{nl éljaﬁ-aégstggeor#tg%ﬁ%ra{ed.ﬁrhe ?nterface object 3.3
requires that tdagsdppéreticAl©mee teaer wabilitythes heanedstarmined, BeppRasatt act s.

The content is determ ned and prepared by, the cqgntent .object he

cont ext i §5 genanat belusdgytocdeneraie ﬁlﬁbefl%‘“t%ﬁ a3 ao‘ﬁ]’é&f C%"é‘,““f&‘ﬁmf‘ﬁ‘?ﬁ%%‘t ebook

object 3.4. These objects - or.di, nat f IsNESxifns ability;

configurations ‘Fﬁa"t“nazﬂ"héﬁéiﬁ ?)eé?‘ﬁ&(gtsgglgtﬁggﬁomv%i%ﬁ%tkiﬂg i nt erfa?:e“tgbj ect 3.3

operates. The St){ﬁ%%m»%iﬁ a@nfs&%éa Stuinity @0 itfproed theirfskillays thidireh may be done
h ( %

entirely by the ntell 1 gent urse Custom sation) 2.4 or partly by the
user a 20 through the use of ' i ibigWildbé Sppatdni froin the 6. These
configurations T"’Hﬁ%ﬁyﬁﬁ? e@%&%@e?ﬂﬁgﬁgﬁ%bj ect ?1)3 oper at es.
Finally, the i %gg&m{gi QBcrlonl bed elaings tas ib adearhges of tthese wspeetstaf Benf i gure
t he information about” their performance which is displayed. . Figure 4
depicts the i niivaltioncreen , as di splayed on screen 1.1, which displays 25
three option buttons. The first button 4.1 is the course button. The user
may click on itTusim@ntifle Willusew tie Himtrated, bpuneans afhexaerle LalymYiBe set by
the user, or set by the ICC. To change and.configure any of the settings,
the user may rimgftenskitethedoliowiag SEayiBes IBWHEH. A configuration wizard
appears that VWO 01175839 PCTI US01/1105G 15 | eads the user through all
the possible stgpgre TheBasieriyatem hérdvarec Dempnstsatesihs haidWarthe descri bed

further on. The quiz buttgn 4.2, epabl th ser, t y A3& ect and
start a quiz. The not elroskewgtion hP‘?,Sﬁ’ %ﬁ%&f@e?%oe%@w@%lﬂéﬁect and

start a ngéebook modul S@%@S&éﬁ@é&?’&%{“ﬂ%&%ﬁm°myHm‘emm and 5

“ not ebook tions wll er on. .
Figure 2. Basic technology diagram. Demonstrates in broad terms the

general interaction of the user and the invention.



Not ebook di spl ay The notebook di splays content for the user to view The
design inproves content assimlation by actively |eading the user through
it at a stywafdysgpce. Two exanpl es of the notebook display ppiuiewiei N
figures 20 and 21. 10 Figure 20 shows the list view 20.1 which displays
information in a List of a variable nunbgr of rows with 2 colums. The left
col um shows or plays any conbi nation of the association elenment and the

medi a type 20.4. The right col um ows any other, conbjnat i of
associ ati ve el Eigrg 3.an idéa&rﬁ’ﬁ'es%‘@smf%%%br%veggs hgloé%rgfefd manual |y by
the user, or generated_b : - 138y, Cour se Cust omi sati on)
. based on the user prof F?‘%"“%?%&%@%%ﬁ%?e, tlhne list view 20.1 may
di spl ay a specgfd g4 senpiif MénusycFédn. Cenicstratesthd choibes andepsipesci fi ¢
associ ation el ements that the user erred on.. Wth the automated' notebook
feature, the content i svallableltayediser whithin PPN EIBHEFHACCHt a suitable rate.
The mechani smfor the autonate ot ebo se =~ LiHL mation in the
not ebook Aodul EiguThe- n%@%l@afﬂ){;w@“{‘%ﬁt ?%ansgrﬁ%s %}heeg%??lﬂ?grnati on necessary
to autonmate the notebo oSSR batémentel enent, nedia type, tiner value,
and sequence, are the \Q/a ctgéjsa ?ﬁaté{%rlge used directly by the display objects.
If the displa €61 iConterit@ata sthiaute It Memaosistrases/the gerfrdlglatahe above

playr L Y
val ues into the object 25 produces the desired effect. A tiner object
accepts the tine val uestragtaredfor krowleAgesN8Bt s on or off as required. The
result is informatign that is, di spl 0 Lk diShabdfebh] dstagener at ed) at
a rate suited tFé)g‘Fﬁg' ué’P&“’é&a??@“‘?}ép‘?‘&ﬁl Q\?vﬁl%h WO 01/ 75839 PCT/ US01/ 110sG
1G The asgpci ation vi ey2dule 16} steh@¥scopfny, one content record at a tine,
but may show 2 nedia types for each association el enent. IF:?Er exanpl e, the
left side 2|.3pmie@i s@onyentataty strueture INor Bewanstragestthpgengird ddl ow it t ar get
text word. The right side 21.2 may di%gl g% tart t text synonym and target
audi o 5 synonym Wth shectuigfenpyeRoRgiekSbe e di spl ay may be
mani pul at ed to_show,t he, con ' B HstHRAURO6Ranicaidnend Dat a -

S%WI pa[‘?ﬁ& Sh?)fa{}ﬁ'e 5 2

Structure A de é\g‘F%g‘d 10N ata structure for several content
types will now follow sthase dfid gdetipanguage, know edge, scenario and

pre-defined output 10 content types. Language content. contain the

f ol I owi ng14 ypeFigifre d OntQarir. tym‘xamnlﬁl-ala?npla?%@t?éﬁé? P%f’lsﬂﬁgé‘éelsgo%%pﬁhar acters
of any | anguage, idions and gggr essi ons. Know edge content includes any
fact based i nformati on Z8R&IAC thesip ,ongeography, nmedi ci ne, the sciences,

phi | osophy, engi.neening, . k@ﬂ:“é ' iritrhte$ ongiskiblel duestion type
architecture, ﬁﬂé%‘rgé(ll)'r g?)'%'gt tr"%Hﬁiﬁg' %éﬁn(‘sent%hodol oéé‘l?)és etqc. Scenario
content may contain anyehdthted bRtheinverttionh conveys a process or scenario,
such as video inmages, animations and flow charts. Prede ieraﬁgﬁugg t content
types will be @igiraildeQuin typecragpledaDemoBsiaies PGPOREY S NEa 0de any of the
af orenent i oned i nformation tt%ﬁi?heijmgn gta structure in each of figures 5
to 8 showd the data of E5RYH record per ~~ 20 table. In all cases when
the systemis qqg&ghbngvmam Gairans]. MDéhstseateniliel stetupopfithaged by a
plurality of records; the structures of which are identical to those shown
in the figures. Figuremoduld.ustrates the data strutcture of a | anguage

based content record. This coppris ontent i [ j odHdok

non- content ~ iFigweddt Mpdule diggram Yo P’é\?ﬁ%ﬁ%ﬁn@lgﬁen%lo%ggiﬁe cont ent

i nformati on consi sts ofm(;d;_]?esubstance or information of which the stinmulus,
or in specific cases, questions, conprise. The non-content information -
conpri sesy4 nf OrFl'%ﬁrieqfﬂ. Wib&ilealidgram HicDemeonsiratesithe steucairg efthegantgntysed. WO

01/ 7s839 PCTI US01/ 110sG
module.

Figure 16. Module diagram IV. Demonstrates the structure of the course

module.



Wien learning a |l anguage it is common to start by nmaking associations with
sonething with which the student is already famliar, i.e. the student's

native | apguagessl N this case the native |anguage is Engl iggh/ @3¢ 1103e target

| anguage i s Japanese. Therefore Fig. 5 al so shows the correspondi ng
Japanese record 5 ~.6. Wthin the native $anguage 5.1 record there are 3
possi bl e nmedia types; text 5.3, audio 5.4, and pronunciation 5.5. However,
the avail abl e nmeghiuge 1 y.pdEodine diageui® VUi Mémbidirhies tRGMurLaMbemc t ype under
consi deration. Each native record | anguage~5.1 contains associative

el ements 5.2. These, inmsgiisi nation with a specific media type yield

. content. For ex | e d, 10.5. 2a d.text 5.3 contain a_te depi ction of
a word, such as?ﬁlée %W“dd'ibd'?g%@iapgwg%%?sa@FV?té“cé‘l”gr‘?éme)ié.%a in
conbination with the augbﬁg&aﬁom fiet Yype contains an audio representation

. of the word "dog", such as a recorélil ng of someone saying the word. The sane

associ ative el eRghte 59.2Modulediagnin Val.i Demvhdifates tigytinecivad ke uiz yi el ds a

phonetic depiction of the word 15 using phonetic notation. In this case,

the other possible assoeonfigiagiopmediét s 5.2 i ncl ude synonym antonym
definition, and_sa ntence. The actyal. nunber of associative el enents
may be nore or 1 @%@%‘gpé’ﬁﬁﬁt"ﬂ@‘ Eﬂ)eteﬁgmgg«:ﬁ#ebﬁen{cvﬁtéat«f%tbgtr}?z Oﬁ? thtt he

per cei ved needs of the ygers. The systemis arranged to allow for a

vari abl e ~ 20 nunber of associative elements for different content. The

t ar get | anguageFigufe 2 kecBottbook tyipe examplesilb Deapamasites sbed notebécki ns t he sane

nmedi a types, non-content and _.content infornmation. The associative el enents

5.7 are th® sanme as t hoA&SKRUGHEENat i ve Language record 5.1, except that

are 11 Japanes o g OPROBEHhO:aibh e aily HE plANIHAURGE BULSHL, o stor ed

in one table wh cofitarns"su I'ent recor 0 nee € pu ®s of the
system which in this cag@tdandabRsdededhitmt i on of English students in

| earni ng Japanese. Each record contains the conbination of associative

el ements and nefigaret 230 eQuddivartypestldction IgDemoBstratesile @eARIAGEhich the

PCT/ US(I11/1105G i s Target |anguage content is_al so st.or«ad inits ow table
whi ch contains the saneSYstmselectsithe Questiorstyres from apossidle 23%guage tabl e.

Each recofé in t : ' HAE O sl j ; er which
links it I% theﬁg%iz\?él E%ﬁlr%ggg‘?edﬁllegﬂ{)ﬂgfo]tbﬂgr tafﬁ@e‘rﬁ%rnglgggrrp e, if the
word "dog" is nunber 108e systenhseldotstht guestibagendent apdssible 1)§00. t he wor d
“inu" which nmeans "dog" in Japanese, may be nunber 102 in the target

| anguage t abl e.Figerei2s. fQuestipn type seleatiombld Remongisatesthe arpansby whicBannot

t | tipl diat her, b in.th o that, it d t,
i Tector'y aldr esses. calMERSERARE e IS0 Dot ABMAHRAt/pe r t ypes whi ch
cannot be stor gg E'I'g.s Qﬁéskioﬂﬁm?@i‘ﬂl{%sét D%m%ﬁ?&a%é@tb@nﬁés%dtsﬁﬁcldn%ét' on of a

particular audio file, Or grap for exanple. Native |anguage
content.rdcord 5.1 contdetensind vakidqudstibn typeel enents, and 3

7

Figure 27. Question type display I. Demonstrates the means by which the
system displays a question once the question types have been
chosen.

Figure 28. Question type display II. Demonstrates the means by which the

25 system displays a question once the question types have been
chosen.

Figure 29. Quiz question pattern. Demonstrates the means for generating

the different possible question patterns.



media types, giving rise to 15 separate pieces of information associ ated
wi th each record, or 15 content fields which do not include non-content 15
i nfornmati Qe q8s30Whi ch in this exanple includes informati ggraseiyifgs! D
nunber, | esson nunber, |esson nanme, and part of speech. Target |anguage
content 5.6 also contains 5 associative ¢lenents, and 3 nedia types which
are directly equivalent to the sane associ ation elenent and nedia type in
the native content. These also_total 15 content fd ~~ Totalling the
nunber of cont &rguré p@| QAT ﬂOWaﬂeVé’nétFﬂﬁeSttﬁ?éeéfﬁ@grqtog}ngsegrelg Sé@n %0 cont ent
fields. The data contained in the 30 separate fields may be conbined in any
pair conbination to f oftfi®an associ ation. 900 such associ ations are possible
with 30 fiel 05 i SXANHs W ep FespOonas mpiatsiates hs mashs bywhith thinsy st o
synonym Each asSoci ative el enment nay be assigned a degree of difficulty,
_ 25 thereby produci ng aauallyses thegrseg83P0PH r conbi nation as wel |. Some

associ ations are so_eas s to, be ni L R: i exts. For
exanpl e wien | SA8HEAG: g?@r“é&ﬁ'rﬁ?ﬁﬂé%ﬁ‘@@%%%?&%Plaffél?%lr%%;ﬂlmdgrgg?i n your native

| anguage wi th its def i nli)annd eXOuR dalnginkadydroest fespamaccessary .
However, in a W O1/ 19 PCT/ USQOL/ 11056 di fferent context, where one
is trying to expgid 39neIDRaauldtimy Demariserites bedifferentyeethods@lage, then the
association is pértinent. An assocjati (()1n whi gé’u ﬁﬁf rs r?fgs ntonym in the
target |anguage with a cslemisting efRRRes deiganingd Py e BF Ty 5Gest i on al so in
the target |anguage,, i s..consigde a fllffkcHid the aFReém hictbds of Fi gure 6
denonstrat es t HEZW&4: ZPP%f&CE gfaslorn'a r?oéfedﬁ:;e based content record, in
this case 0human anator%&lalinggierﬁd@rva]@dsaa@naiyedbpmegmggrem.edge based
content i% conpri sed of assocrative elements 6.2, End rr&di t%ﬁ)es al t hough
there is only OFguieds. cErrbheesponse hdDenerisyale e Rt a&@af Miage
content tables as in the | anguage exanple. Content ID, Iesson i O nunber
and | esson nane nake-uﬁem?éld WSCEEHPENt information 6.5 contained in the
record. The assgqci atjve.el e 2 Dehdnbtrated 186 fcGhanism fanhd sysieonl part;
function; descr?‘ﬁﬂe ; H@&??%&l’;ﬁsegghgonent parts; and sanpl e sentence.
Again, 3 different nmedig rbydREtohe ustabdrabl e (text 6.3, audio 6.4, and
graphic 6.4a) although the graphic nedia type 6, 4a i,s_onl val le for
the anatonkcal Pigute 35 ErrwrriswomﬁﬂiﬂQémomﬁ@Feéf@?'é‘?cr}aﬂlsfrh?éé'%}e%g%tgﬁce there
are 6 associative elements and, 3. nedi et R ES- Therefore, the total numnber
of content fields in th@RPMEAHEISE MRt ent 6.1 equals 13. The data
contained in. the 1 i S &Qe-dqprmmuhwimeh@riﬂim:{m@hc pairs, or
associ ati ons. IFlggﬁa&g'a@sgaegﬁlve leI enent and nedia type is given a v 20
difficulty weighting, themignohdepth & width. al so contain a difficulty val ue.
Know edge based content is different from!l anguage [ ghd; however,
t he basic unit sFiguss¥bi ﬁpptﬁétﬂpﬂmné%‘esrfgﬁﬁ?%%@%,ﬁ’e%gn Egs’\ mani pul at ed
in the sane manner. The system Bnasw! ate these basic units in

i denti cal 2ays despite ?ﬂfé‘cﬁﬁl% 2reRce I n content types, as will be

describell in fuk;i%lggg@i DB/ OBForEankiligrityel depth | timer Regwnsigesthé uct ure of a
scenari o based ¢ ent record. Scenario 7.1 refers Ioéfgﬁ en tir}ﬁ\@i ch
represents a process, fmiat@ndﬁpbetwe&n%iwm’ Rik BN YeGui res

several steps. The association types 7. 2 in ' R &39
PCT/ USOL/ 11056 Ziguse ﬂ)bengé“ﬂ"g’ﬁﬁ?lsgbfoé%ﬁ?sg%%ggg‘gst%%/é%%g%%ur e result, and

procedure steps-a to c. al]_éafﬁa%g MDY Qudtrdicalated8dCG this case include

ani mation, which graphi calTy denonstrates each step in the process (a to
c), in addjsionpgus be. 300 Mectndisnekt mﬂnﬁmﬁétyﬁ)b%wﬂ?ﬁﬂﬂ%gls&nhﬁsscussed. | f
the process concerned 5 involves conputer 1f(?o%{be | e, the animation
‘woul d display first theanematsd dhe ¥ H?St‘?af%‘att eparti cul ar proceflfi,ll t hen
“the sequence of event hat.. f ol i te§ QAP hypt of imellipask drilif t he
process has mul tﬁ‘%}%d‘zt gﬁéhfg?gﬁéﬁgerfﬁgiqggﬁg?%gen inty% several separate

ani mmations as g &eﬁk‘"’ﬁhf‘éﬂiéeﬂ@é HPRA H. Depmstrattepmedype oEiBtalieeattd st ep- c.
‘"The nunber of ste%s epends on the nature of 10 the content, and coul d be
greater or fewer than thlellt hree showmn. If the process




branches into different paths, then each path may al so be represented as a

separate step. In this case, animation is only available for those

associ at i we @almeggent s whi ch are procedure steps. The total l,rq.,pd/w(ips%|ti/]m‘%content

fields for figure 7 is 15 therefore 15. Wth 15 content fiel.ds the possible
nunber of pair conbinations equals 225. s previously discussed each

associ ative elenent and nedia type may be assigned a difficulty weighting,

whi ch may then.be used.toucal cul at e~difficult f egch pair, or

associ ati on. -Tﬁég”é%ﬁse%?‘%.“{g&%f%}YPS?‘deF-f QF@HPSW%%R%’&EA%%@H‘SS%“% and

| anguage based ~~ 20 cgpfient, but again, the structure is simlar in that

.1t may be broken down into associative elenents and nedia types, which may

be mani pul at edFigune #ar Dntelligener t¥pe dsIVaf Déhenstart ené tyipy e intklligerce 8

denonstrates the data structure for records which result in output stimuli

. are pre-defined, and afBlinot dynam cally generated; i.e. where set 25
stinmuli are ta [ i I r IS i t haut. f.irst being

pai red or 5corrt)lkgilr%felau(jé I\;Jv?'t Ifll?tjf3 E{Fﬁ%r&égg}o% ?rte?]\c/)g&reltéesr?éﬁt etogqgtreg%lécean

association. This typedgfl, stimulus is required, for exanple, in the

i npl enentation of psychonetric tests. WO 01/ 7i 839 PCT/ USO1/ 11056 21

Psychonetri c tEpure4d. bateligemes typé % YheDgoesirbies onstype iofintaligerse conbi ned

pair per content record..In other words, each record 8.1 conprises a single

pre defined question 8 llt o which the user may respond by sel ecting any one

of pre-defi nedpgggm.smteﬂ@?@ceﬁxge B 1Bl Gare oY ELOF B dfigent Y W ||

utilisea' S's rate rec each question. ST nce edch answer
i's not siloply Bigied S&r IttlligendedypOBITEC De@bnitfacsohe efpe cftifkellipeidlel y has its
own significance in terns of identifying tendencies, answer codes 8.3 are
i ncl uded for each possiifil.e answer. Answer codes 8.3 show which answers in a

group of questions e.related in i t her eby enabling,.the systemto
calcul ate the ii’@‘qeeﬁit Wg'hmcﬁﬁ?{l’%ﬁmﬁﬁq%ﬂ’agﬁt?? g;ge WRF Oh! ‘3@%’&? ng
measured. The net hods gfjcal cul ation and anal yses will be explained in nore
detail further on. The basic structure for the type of content in
psychonetric tEghred52l Imtelligareettyysd BIV. Demansuatesonetthipe pf mvdlligence ont ent
types listed in figures, 5, 6, and 7; albeit, uni-dinmensional. The nedia
type need>consist of o one nedia 15 type, although nore may be used if

type needd consi st Ith ey be used if
anout put and HowS Y RoPeERGE iR v. (AenAREREL R e DYRERUERRS ! noce” s

be paired in a specifiggorder, nanely, "question", then "answer". The
total nunber of paired conbinations is therefore 1. ~~ 20 Skill based
content is a fRigues. datelligence yype, B MIi Bleniopstditésfanedype ¢f intalligeacec ont ent

t ypes descri bed aboveé'{rﬁ that the content itself is nostly generated by the
system The data stru ke is nore conpl ex than the structures so far

describegh i n gleeiss. TR XS T Eotb 0! ISSimeHstrfBY fle S AcnFRbAGmdan | uSt he

associ at1ve elertents, and Ia types being required sever r tabl es
or 25 matrices whi ch rgyerddyoiitemtm one skill based content to another. A
detail ed explanation oi.-" the skill based data structure will follow
further on.  Figure 56. SDI (Stimulus Drive Interface) type A. Demonstrates one type
of SDI.
Figure 57. SDI (Stimulus Drive Interface) type B. Demonstrates one type of -
25 SDI.
Figure 58. SDI (Stimulus Drive Interface) type C. Demonstrates one type of
SDI.

Figure 59. SDI (Stimulus Drive Interface) type D. Demonstrates one type of
SDI.



Quiz Matrix Structure WO 01/ 7s839 PCT/ US01/110S1 22 A quiz is defined as
a series of output stinmuli in the formof one or nore question types
appl i ed tQoQnesQH nore content records. A question type retensol/mosde
particul ar conbi nati on of association types, nedia types, and, as will be
detailed further on, stinmulus formats. I;n the description of the content
data 5 structure, the nunber of content fields for each record was used to
determ ne the possibl e nunber_of conpine ai LAt i diypes. One
conbi ned pair, Fagura$8odysst PB‘P\mFbﬂfé”i EF‘ug)g f)n§u(s)a’rtesg§<%%p g,ﬁ audc%b word and
text synonymfromthe nati age content type 5.1. Al association
_types may be formatted g%éérét%ah%gf&#bn. For exanple, the audio word could be
pl ayed as the XQ,gues! i@z tppetexhiifpld Bt Deynosinams tatb pAgFibiP Qhesgonper t ext
synonyns from ot%er content records, nmay be displayed as nultiple choice
_answer sel ections fromgehéretedbligheisesntiohst choose the text synonym which
corresponds to the audig word in.the HoNp Bar LBe (haddvgt hdhguage
@?Sé? ﬁﬁ%ﬁ)&gﬂ&ﬁ'@ﬁ%ﬁl? DefhBhstia

content type 5. Figure fg- t pal red conbi nations, or association
types was 900. This nmeags i 418 sk pldfite.t he nul tiple choice question
format, 900 possible question types are possible by changing the nedia and
the associ ati orgihyRess. (T&ﬁpﬁ&ﬁtgemtratcﬂiddt&efdlltf}lr@-hﬁhoé’isstb%ﬁﬁrﬁl BPYani sed by
type using matrices. Figure 9 illustrates in nore detail, the matrices by
which the content is orepamputesgengrateqfenty | ystrates further matrices
relating to the ,quelfﬁtq'boa.t e format of the 20 content. The first matrix is
the stinulus fof PPISEYS. 1. ~ Each stimulus format represents a fornmat

in which a stinulus or question may he delivger : : diqt f or mat
in which t0e usRefegingetopbigee bran ‘?HgFmﬁtﬁs tﬁ%?@/eeflf@rg?%‘ﬁ.ﬁﬁ%\gg %ﬁ% e, one

type of stimulus fornmat .is i P OiC Bunchber sutplt @ppaanerisH), aputrust  be
gi ven by sel ect?%of’ﬁ%OéSPWg}ﬁehgs &%gaorbpangwers fq?(.)mthe choi ees gi ven.
The system of the nresend anhedirEnéntanslysis end pradessm apprasisdatl. st i mul us
formats, as represented by 9.4: however, this nunber could be greater or

WO 01/ 7i 839 PCT/LUSOL/ 110%% %qgsmuhgsr adﬁ@;ﬁﬁ'ﬁhﬁﬂ_l@ﬂ (tybiealpprat ¢odaur aCRT

requi renents of piRut @BRE n exanple of a stinulus format is_ dictation,
where an audi 0 9e3PCiaakbleNof Svithgsy eesohftionr displays); tspeaketer -4nfapabls 98 what
was played. A nore detailed illustration of some of tgﬁwP?ﬁsiEJb Blee mul us
formats cas be feptothicing sondiwithinithe epdibleficanng 18T Py ™ ormat  mat ri x
9.1 includes QDR (Questjon,Di.ftficylt abh{g? 2 40t &Gtol R dso ed adetdve

wei ght whi ch de@féFﬁﬁtE&kﬁB%%tg)’e I‘oug)luﬁfl cu %ou stinmulus format nmay be. For

exanpl e, a Mt Pl chabsAmeht rRHhee ihoédmpincrion of lestezdls o€ rthessaplreadyr ot e
menory" format ere e user, upon hearing the target audio. intiotion, IS

) %%00 dﬁf
t hen requested hRntivied. iTheir eimary musose d$ 4@ PEQHUSH PnPAFERR S #0Pces to

select from Each stinulus format also has a co i kO si2h3
associ at ed wi t hwhich ﬂlhélsﬂdtlﬂbfeéﬁqnélrth{ot’fgg%ﬁ‘é’pwe{ﬂé’%% \E/)l‘([eg T?%gﬁéﬁ%@\ﬁm th

+ 20 devices may include: flashing lights; tactile stimulators; scent stimulators, and

SO on.

Input apparatus 1.12 includes a microphone 1.7, capable of detecting the

human voice; a keyboard 1.80 such as that of a standard personal computer, or
a key board typically used for producing music; a mouse‘ 1.9 which enables
25 the user to make selections displayed on the display unit 1.1. The primary
purpose of the input device is to allow the user to respond to the stimulus
generated by the output devices 1.10, therefore any other suitable device could

also be used in this embodiment, either in conjunction or instead of those



which a particular stinmulus format is used within a course. Courses will be
described in nore detail further on. The nedia matrix 9.5 contains

i nfor mat i\ 9Psdshe type of nedia used to 15 express a sti pairusni/ivess

exanpl e, text, audio or pronunciation, as was described in the explanation
of the language data structure. The nedil@ matrix nedia types 9.8 are
determ ned by the content type, and may vary accordingly to suit the

requi rement s of, Lhe, ontishis. A GPRaLQUER! han Bkl fucfRal itng)wif. B and the
media matrix ratio 9.7 serve the sane functions as previously ~~ 20

descri bed with gegdrife@mervi i futtkersietaiiul us format matrix. The associ ation

~matrix 9.9 contains informati on concerning Lﬁge tﬁﬁes of gfessgci at:l n which
can be rade wi tBoth ke ot and they ppyirparags Ao dariiEs oHmo X&Ffpl e wi t h

| anguage based cant ent i I { Aty i : nd-
_synonym wher ea¥°t 8¢ St&ni%g\?’kiﬁ]ﬁ}é%Eoggég&rﬁgggfg{eguc%dsg?fﬁgﬁng%qg%ﬁgﬁ%forry
sui tabl e a%fSOC!rﬁ& LA8S chitsd esiferdt0gat profilegndd bitre piadncts Aftiersystethe QDR

(Question fficulty Rating) 9.10 and the associ ation r_atlicﬁ 9.11 serve the
same functions Hs pesviausitanalpsic andbpocesing appratis ek  toFlpdee et us

f t trix. WO 01/ 7a8 USOL/ 11056, 24 Mat.rj ts th
o oot e T TR S ol BRabREASE T 5
content under Coﬁgféggogl%%ég%{{heymﬁ? %%ﬁgﬁaﬂle g:gfbbﬁﬂt cdmiitert!s The peigey mat ri x

types is "skil|?® rix content 9.16 is necessarily also
dependent on t W‘%@@m’a SEAuF e asalyshg and pradessiGDRppaQetes tlildn iDité f i cul ty
Rating) 9.10 and e association ratio 9.11 serve the sgkme functions as
previ ous!| y0 desanidzee thet wser enputethceughoinpie aRRATAMS b4 B2kq e FRAUIED ot

types, only 3 nmatrices are .necessary.,to repres : i guesti on
type choi ces. m‘%‘i%{’r?ﬁﬁesl’ﬁflgfﬁi@ a?tglll fﬁ%wrbgeﬁdggter Ii’%@g%@gqe vgql@e?%ach from
the stimul us fopORLARE ik ifacheo Ay B bR bk hBoutht aparatisa. 10,

'X"9.9]

associ ati on nmat en conbi néd produce the paranmeters with which the
system may build and displ a sti mul us J N Nk Sst GRSHIIl fioW Belestion.
In the Ianguage'fjl&f'orgﬁ*%‘?'ur é&tﬁ%ﬁﬁ%n bgggere}fﬁ?g@g?;hg'gsf Igfsct]uesti onotypes may be
generated. For &@é&g@éde@t%frefmﬁcéfoi &1, Figareed isl divided tp|2edistinot parts; whi ch

in

may be still typeé e stinmulus format matri x), the media 15 trix is
text for {he quesdimd 208, aitié dnélodest dile partss teeithe il of thagloted Hagiidddt ypes 1

and 2 in the nedia matrix), and the associ aljon matrix | f’s@rgn
definition for ifustatesdn bapad tarms\ie RieraEHODE O g}efoﬁwugﬁp%%gsssoci ation
types 1 and 2 in.the associatio ﬁr‘?‘éﬁ ). ddhenitdiemens®i n@dowphl uethe
representing th& se_&gct ip5?1seigts (%fl : ,lil?%?). Eaclh If:lorrbi nation of values from
the various ~~ 20, dRidnRsalpsieg sebproossing apmuatus i iliu2us, indndeg@dartsn type.
All of these possible types are available to any, and all  of thﬁl%gntent

records. Bel ow thahe right éicthe dotted liae abd ilijisErates BAWHSEISRBHIGTEG 84T BLanpl es
of Question Types ., Figure 10 denonstrates an exanple of a nmultiple match
sti mul us, 28r natSYs®Mjuestion fromthe. stinmulus format matrix. In this
exanple, there are 5 rows 10.4, each row 10.5 represents an ative
el enent, and anJo mesine theguses's sesparsedp gigulig of an F&%’n&’@ SRI‘% ,ma%? dxt 10. 3.

The right side 10.6 represents,the 06 Al Ve with&Bie! onfeittl ofradi a
types as on t heSdngrate &;stgufs. sA uﬁ“‘ﬁuﬁ%%@%%éﬁ%ssg PCT/ US01/ 110SC 25 a

random order. T SH(?@rb "Wl sHRLRR ggherat@fz,lhaﬂmeshtﬂnulw.g‘gncl@torh'Zalrnght hand
side 10.6 by connec |n5 simlar rows using a line 10.7. Fi' urecg)l
represents a tremnprsealoSe coypat oX.2,quentekiord-3:THadg B ¢ 1R 1§%ﬂtt PP i s
conprised of two parts, the in part 61.2 and the sub part 61.3. The main
5 part magsSbe c@%@ﬂl@éﬂo%ﬂcgﬁ”&@onbi nati on of any associative el enent and
medi a type, such as target text word. The sub part

) 6l . 3 .may gLs o4
“conprised of an@omenti2.has therinfrmatienef which dhestupelys COMPURERA" '$ V88" such as
native audio synonym |f the main part ;61 Gmal@dre in
fact a correct %F’Gﬂlo%éﬁli E@' ?mﬁ?’ﬁg%cy%oéﬁ%q? gﬁgﬁié%(ﬁ%g stnonym of
‘the word, 10 then the answer 61.5 would be "True" 61.6. If the match were
_incorrect, then the answer woul d be "Fal se" 61.7. Figure 11 graphically
depicts a nultiple choice question type. The question part 11.1 is
conpri sed of any conbi nation of association elenent and nedia type as
depicted by text 11.2, audio 11.3, and graphic 11.4. The answer part 15
11.6 is conprised of 4 choices 11.10, each of which contains the sane
conbi nati on of association elenent and nedia type 11.7, 11.8 and 11.9, but
which is different fromthe question part. One of the 4 choices cones from
the sane content record as the question content and is therefore correct.
The other 3 choices are culled fromany 3 other content records, and are
therefore ~~ 20 incorrect. The user nust select one of the possible answer

p— o A~ o o .

. .



guestion 12.1. Mdule Structure WO 01/7s839 26 PCT/USOL/110~6 Modul es are
a conveni ent neans of organising |arge anounts of related data and

functionsy FHikder. modul es all ow peopl e responsible for tegoepasation .
of a course, such as a course co-ordinator, a sinplified nmethod custom sing

a course to the exact needs of the user @ users. Each aspect of the system
is 5 organised into a separate nodul e. Most nodul es conprises certain

information which js co to the .,majori iS i
details of reccedld bem Egéivg’ i%énsyr%hr%ﬂé?c,[ oéﬁ?ﬁg)arl Wrg%gfgh?dg%f\t :v?ﬁlég%jiegn,

modul e nare, and it @lth ORactkBERAI BE @estitissdrbelow i dpile 13, for
~exanpl e, by 13cfn{5%g{'§'§&%§§§&f 13. 4 acnd 13.5, 10 respectively. This
h

information is used in the nmanagenen t-at i dul e.
For exampl o,  wHeod HAREETS DBl S LEReRR 1% L8 e

. specific quiz st i:0diWedbdlo tHO dstr e Onalegarmple nf  flangdadwbaseki r | D
nunbers. The rgwn%%?ﬁegstlméilggb%}regvi de the user w t%l useful information for
i denti fyi ng andeousdxnes & hextumbawdrésind 15 tHedefigitionni Y PatcanieN! B2EhH t he
fields of each nodule is used toﬁﬁg%{ﬂy ?utbtlhe function of the respective
modul e. For exathpir strugtyrerill bg dess 131t b5lQ% sed to generate a quiz. The
nodul es of the present enbodinment will be descri,a]ed bel ow. ?}Ef 8{82 Modul e
20 The quiz nodd@2grdetermines whinhaoeatent odig WA Vre! e Bl P35t Bhs of the
qui z selector (i.e. the way in

. Whi ch guest i IndeHhR btast ed) .
This al | ows bot ¢rder W%ew-%ﬂawﬁ%&ﬂeya?{au &Eslfedrzf %% rg%igléfy cc}ﬁfi gure the
systemto match t r egu TR S L D&r w§ibractidds descri bed above the quiz
nodul e shown inw?thﬁ e()%%é&egont ai rnegtoiunforrmati on for the managenent and

i npl enentation of a 25 quiz including: id L eatd HBRE 5 {er;

modul e i ddft i fiEhwtaw;ﬂ‘Jﬁﬁ%rlfraéOfn%rré’f‘“g’ﬁ%* arr%‘%':‘ﬂéé g%sdﬁhpt)ti ong{ 2'lrnhyfz,:{"l% enai ni ng

fields of this g‘)d“' %fioﬂﬁnht‘ 214265 1.90.) Awiig poink ehenussb2il 1 aaypeseiniddas 13. 6,
e

which is used t 8'd&fer m w many questions the system __ WO 01@“839
PCTI US01/ 11056 2% siusiusdgneiredeeermiedanamer forieactyeqniext typet nihs usase !t he

nunmber of questions 13.6 is ~, however, 5 question t\
necessarily neapr asero2dl, &8 gc]qg@g@qyotf,?g_any refettenmned 1951& &Qf:cé orf%put

apparatus 1.12 to respond to the stimulus.

15 The user's response is passed to the QED (Quantified Educational Data) 2.6
where a quantity of data is captured and then stored in the CDP (Customised
Diagnostic Profile) 2.7. Once the data has been captured and stored in the
CDP 2.7, the ICC 2.4 may access them in order to prepare the content 2.2 and
the context 2.3 for a further stimulus 2.8.

20 Periodically, the data from the CDP 2.7 is transferred to the EDSS
(Educational Decision Suppor! System) 2.9. The EDSS 2.9 performs
calculations and analysis on this data which enables the ICC 2.4 to work more
effectively in customising future stimuli to the requirements of the user or

users, as well as generating reports, for use by the TPM (Training Program
25 Manager) 2.13 and the instructor 2.12, on the progress of the user or users.
The overall structure of the system of the present embodiment, as

implemented through the measurement/analysis and processing apparatus

1.11, will now be described with reference to figure 3. A system object 3.1



The total nunmber of questions al so depends on the nunber of content
records, and the QQP (Quiz Question Pattern) |3.7. The nunber of content
records iwoR1ded:8r M ned by the content nodule, which will pog/beserosbed in
detail further on. If the content nodul e lﬁel ects words, fromlesson 1 for
exanple, and there are 25 words in a lesson, then there would be at | east
25 questions in the quiz. This is however is determned by the QQP (Quiz
Quest i on Patt er managgs 7the TIRigFastign degvegpp s sfstemopnd g ox Jivse dKAss theps

t hrough each questign t. one 10.at a.tinme, whi]l S0 st i ng. t.hr ough

cach vord 1n tneonatonpeR Tl reorult e i pirettish dnfiriRac bRR. By P

. questioned with.dhged bESleeSURI.T The kYREM dbiiRt 38 CNIMERES Be InffRf ghavi th the
second question type. After the 5 ~ and | ast question type, the 6~ content

word woul d be qegsitt afmecduldstwhitiheill bSdesgribst inalatailyfpetherand so on until all

. the content words had been questioned. The total 15 questions in this case

equal s 25. sThe 2hd {dRofky RBjest 1 Smithdels the frinsfhk EDWaRNETINOI e PEDPY
gquestioned with the first question type, and all the content words being

quest i oned wi t h(GhersseeDipgestticotrofilep@. Lutetthe ERSS 2% Thgmetverkwbjegs 3Rave been

guestioned. The next question type then sfarts.with the 1 S .content word
agai n, and cont AlsQ &@NaeEs; the tran fg%{PT’ H&o t@ﬁ%b@l‘&?&deé‘f{ edip H’gl
guestion types Qgen used. The total nunber of questions in this case
is 125. The 3°d I'S simlar to the 2"d, but instead of first going

t hrough all the_gcontent and then sw tchi question types.,.. each content
record is questﬂ“gﬁé’(ﬁe e gteﬁt ggé”gﬁq%ﬁs @%‘ﬂ%‘ﬁ%%‘?@f‘.‘&ﬁ‘gioﬁ&i THHL Hext
content rggord. i ' | Hind GRAtEd Bortedt2hilPbé QEnepated raf the
possi bl e ggrrbi n%‘fzt?%n-rl{_g&OWrre i@?@%é@l@gecﬁi eld for the sti r%urll us or question
and t he responsgeiserarIs ulko defefminbs Bowakeuset fay Téspoad tothe atimntusvakceids 13. 10
contain, as above, a ratio for each of the passible cqnbi nati ons of

associ ati on typhas kssacgenprtpds oThe ferfacprotyedt 2. resupesrthasthy samiers ang
timul ti th . o ln.thi. 49, . Th
stimulus or questi onégng%t?@elmr?eﬁ%g%%gqrgrlh%g&gv\elzhe Led s fops incf%nd e

stinul us for mat SQPFR til e Contain a rati or each of
the possible sty BRbstent Hhit&ies P! ERRNéontixp o peRRdted by tdier theent i on
t here exist 57 gﬁ%‘?&?%orn&% 'Ilherefore, 57 rati(g) val ues.ybet ween 0 and 1
are 5 stongd i nQtizidbjdct 8l8cor tha@orhsdlcobjedt!d4. iBese blaisets verdondinate o rangeect 5
qgquestion types. The ratios thenselves are term ned b‘%c{ user Rfcf r mnce.
The mechani sm f@f seitingsc end cogfigumtions thatedetis 4thg PAIFIETCKg bY eIl 196 val ues
will be described in r ' el ow. 10 The Not ebook Mddul e The not ebook
nodul e i s next lgcégf?%aﬁvﬁ%@fegr ence to figure 14. The notebook nodul e

is the neans by _which the visual.output.forpat of.the s m del i yier ed

t hr ough noni t or The ﬂ?smlsp?oé-ﬁgﬂ'@bleflf‘ LV @'8gaWﬁ%snw%ELﬂl@y$%ﬁ%?en%. & Qs
included in fi . he,sbREhids ZoNdrepirt19fby Rge Bgiul e
starts V\g th vi gévf?};/%iet%f]&ﬁéﬁ@r g’é’fsg gle‘ver al r??)ssi blreﬁé\;—it gw}types; two of
whi ch aregpl | usthfcighdtlien ubé oot tise AAzardd aid . cohfiguratibnieobijectt Bé. vi Eheseype
field 14.6 determ nes which view w ||l be used for the _select eg}[:,co tent. One
exanpl e of a viconfigaratiprs will determine how the jitesfacaopiegt 35 QRFratesH K MYt ext

word on the left sjde nd the targe xt [ the .'!]@é]{r sjide as
shown in Fig. 26° Wg?rfr??loﬁfp B4 oqueciraéf%been\é\@gsgltgge étt%or?é e ; t ebook
aut omation al | gy fafiofAdut WY petBrighcdiviitipsafspped.at a time in a tinmed
sequence. Wth each row, the I eft side may appear first, followed, after a

set time, byt night, si.dg.. . NtasididpldyBE ot SHHENE S, HBich fRplaysONt ent
record, or in [E%F%reg‘a&seg?dtgglgrﬁ?%{\;\f&%@ ’ragfdggp%agd f0 as a st ep.c St epyI% 25 14.7
in the |iss Vi ape@cplibh Gutéil aliesirstisuttoarheissthebowrke beter. Tie tdeemay

associ ation el enment, the nmedia type, the amount of time before noying to
"the next step, dickl ondt osing Shemopselip, gawt Grroarsis TConmrdRBtPs 8 Wellssary to
display the right, hand sifey ok et ow \okbhie i OPbe hidsh She Vg ther e

are

-

may right click on the course button. A configuration wizard appears that



only 2 steps, so only 2 step fields will contain data. Sone notebook views
may contain nore steps, hence the extra fields to acconmpdate them Content
Modul e Figr§/7ke3® Shows the structure of the content nodulpgr/uEofiReant ent
with which $ a user wishes to work may be pre-specified either by the user
or the course co ordinator prior to the gqamenci ng of a course. The
pre-specified configuration of the content nay be saved as a nodul e for

subsequent use. erl_g'seth(é%?égﬁﬁrog?ﬁ%l?]gleir%gﬂF)%Bs?é.thanleSCdn té%{?‘q(é ?ﬁ ks 15.1 to

15.5. The specitic con starts wt ructured Query
Language) 10 ~ 51 be deribed durgiearsiar dileaggidagtion of.2)remabies dei tgr dat abases.
~The SQL statement which is stored in the SQL 15.6 field queries the

dat abase and pr odoealy slegt andostast a quizt e nogabeeldbButioni ©h wwables heriseretoused i n

conbi nation with other nodul es t roduce, a cified.output. The power of
_the SQL 15.6 i sSaletand Ftagr?a%qtég’ogﬁ‘go‘g‘g%t@m g%@ﬁl%fef“gh YoM W AT e
content recgord QL% opt IEXAARESHQS futth& ogQ- 15. 6 queries can be
referencedgfromgggny 0 Oﬁreléﬁnany pub’lf?llpshed books on SQL. Wthin the scope of
t he inventi on, @?ﬁbé?]&%xs'ﬁa used to select content records in the follow ng

way. Sel ection 5.7 may contain any of the possible criteria
used to select content. Exanples incl §>d?tﬁe content within a specified | esson
I

range; content Thamoighaok disghays GeRtat PP IR TY i ed OISR PRIPYRS 1 ange;

content that was_ erred .usj Wt ed: At ; I pe or
stimul us format ?orgfc‘mtaéﬂfm(?ﬁ&%ﬁy%gtg&%ge%qﬁlgzﬁnggk?%%%ﬁﬁﬁ S unblfﬁ)e%%('t ant by
the user; cont e, WPl HRSBRbESK SHpHP afc AOWR T fig@ss BMhndder e the
synonym contains the letters "ght", etc. The flexibility of SQ enables the

content,tq.be queried,i I SmiRoa B4 5 oFQ enabl e
a query, ﬁﬂen S g"ﬁeago Sgon“géraa eﬁgf}rélgewagg'rl o‘%?lg%tta%p l(%gsn%rgnt rtgcour?ésl. '?Ee dat a
referred to congiddbldfumbdrOF rewsawith € cohenaiThe idft @dwhn ehows or plsyd amyg as t he
date is saved along with the content |ID nunber, then SQ. may access those

errors made in comsbisatidn efithseassostation ejyment and giyompdit) tyrepd #1 0B AghtThe
mechani sm for stqring, and nodifying. data for ft. p e qf i SQL
queries will beSUBEBSheWs apy, OH@f ggrpg%ﬁ%_o; %?%&%eoeﬁgrggrﬁt%n?i%@%%. 8is
identical to sebgegti ' [ &r deherdbiBvtheesCt hat
nore than 1 sel g@’?i (;lﬁfaséercl{dta %gaﬁég?}%&g%fsfg&w%gr bggf%re the 5 content is
sel ected. 15or egmpmNigRn ContserCusfonisaricasy basedlor kit usenprafélerori COBr rkart | y

answered in the audio nmedia type. The 2 criteria y al sp be joined using
Bool ean | ogi c. exampisdhpllist viewsbh maycdisplay@ spacified SRS SR COMePhe

errors. Selection, criteria 3. 15, 9 and t Q/ifeiect
content recor dsapOoRty eﬁ?%”%ﬁﬁsé?%lﬁt??}l ?%%re g@etﬁ 3?4. Saséér%?r et§ %él' uggrs

perfor mance. ThigodafedinofBosle fakife, the S6MtES aisplaydd elementebjadibmenttdie syst em
to custom se the content- preci selé to the users response. The mechani sm

det ai | i ng t hesestimbleurate. wiThe meechianismi iferd then aytomated pofahepk opses sty nay

al so be applied, to questign type .selection, however there are a 15 nunber
of other ¥dys tmmaﬁoﬁﬁ&ﬁinﬁ%g?ﬁﬂ%@ﬁgﬁﬁnces prove nore effective. These
will also be detailed further on. Course Mydul e The course npdul e is shown
in figure 16. THke noebenk modult eonfaing gt tawrzfow@an@gwﬁﬁweﬁp@ma%ﬁ&u| es, as

wel | as not ebook dyl es, and content 20 nodul es to Y. r of
nodul es may be B{¥ d APpptqn,element, K5 éaegﬁ%andﬁg%% a{Sl\raosﬁ e ﬁodul es

Ty then be run,guhoRBtes ddhed s dREA e thesaganeBiecrdithe dlsphiydance
with the settings of each Individual nodul’e. The common nodul e i nformation
i s included in §bjedtds altéxtlobject, theis sinfjply HoRBngthesibowk valueg)inte thipBRIPE nust be

associated with a content nodule. The fie|lds rangi from.16.6 6. 15
sinply 1i26 thepiedueesdie desired etfedt. b HmEr Hgﬁcﬁ %C?Iﬂ%ﬁ’%&ﬂ?%g%sdﬂ}dte&#hey al so
"specify which cgntent d i i Ghfcirh i45¥ed1 1051

31 to which qui@wfﬁwgﬁgﬁbgigﬁggS%@&gahgﬁﬁﬂﬁ%gﬁyof poé??gﬁngggule sets in
this case is 204 3MaNSRvhitH s gekepated) He rawrsaitalto essserskbdiysefolloay sel ect
‘the nodul es which conprise a course nodule froma group of avail able
content, quiz, and notebook nodul es. He may al so create 5 any of the
content, quiz and notebook nodul es through a user interface that allows him
to enter values for any of the data fields described in figures 13, 14, and
15. For exanple, in the content nodule, the user may enter "1" for the

| esson nunber, when that content nodule is then used, it will cause the
systemto produce lesson 1 for the quiz or notebook. The mechani smthat 10
runs the course first checks the course nodule to determne the first set

of nodules to be used. If they happen to be the content nodule and the quiz
nodul e, then by checking the contents of the content nodule, in this case

| esson 1, and the content of the quiz nodule, it uses those values to

. o o . o I —— . oy 1 _



.~ 20 described as a special instance of the course nodule. The nmechani sm
that uses and controls the I1CC nodule will be described in detail with
r ef er encewloif7sgdyr es 43 and 44. | CC Configurati on Mdul e Pegnlseti10se
(I'ntelligent Course Custom sation) configuration nodule is shown in 25
figure 18. The I CC configuration nodul e contains information that
determ nes how the | CC nechani sm works. The purpose of ICCis to custon se
a course to the specific needs of each Wéer, and the | CC configuration
nodul e determ nes the type of configuration ICC will perform \VARN0;
01/ 7s839 PCT/ USgkldsiddisior3dewhe. li difsliyseinlponcnteat Reerd 4 atthe, bEmay
. configuration nodule has 4 categories, default 18.22, user set 1823,
actual 18.24, W % sredisypesiPr achoessenistioni@erpent c diot akamsplpy the daft side
configurations,based on.average val ues that have pyovided optim sed
. learning speedzkgpagrcgﬁﬁl@'ugatﬁgetp’ét. Wﬂgecfn @8tt°p181.“§§’e Shitd758et EReWsI&et t i ngs
that the user I guTr, Y I . t al e ues that
are actually iﬁ%grnggtej S\;vaﬁﬁi IMe]'Q'?ﬁgi, scg tlz)ﬁ?i&gar L%ﬁisﬁg‘?‘&%ﬂﬁ”%%r %'%:l(gét | 8. 25
cont ai ns ¥al uesynbmard With theeauiarated aofebookaticedispisy aal del migsulided hot he | CC
algorithns to determne an optim sed setting for a specified user. Hours
per session 18hew thecomyentapauntimed sqqueRcespent using t he system per 10
session. One session is defined as the point where a user starts the
system to wheContemtyDataltradtund f: This value will be stored in 4 different
| ocations (records in this case) according to the 4 categories, default,
user set, actualetadedldésofigEaset thd detarseiBiurd 08 sdvefd combhtapd Wil ve0 be
categorised simlarly. Sessions per week 18.2 is the nunber of sessions per
week. Number dbllewethesel Bichgle Jangnagd dnowiagigh, ssknarivcandopresdeflinEhdutpat e 18. 4 i s
t he speci(Li c date that the course ends. Depth. 1 6 .is the average nunber

of tinmeslach REEBLVRES Veangpagrsantent may cqnial tha dolipsvias fynes Af eentantyui 2. The
hi gher the val , +d y i ar ned.
Wath 165 | o Widfln klPlAgRled, albbeGichianede 6 &R fiRel) doriFab® 2 N0

cont ent recor éxplessionsx daivileddel conteit ieRideoaryy favelised irdotatidnGack 8¢ Wi th the
word and definition elenments of each record, then the width would be 2.
Cont ent range higory, dgsagraphbie smegicion, cdat SHENeS] | Plilosemyl ugeginganinghe cour se.

Famliarity 18.7 is the ree t.o which the user is famliar with the
content he has™ t?% e%@@‘&gﬁ’t agrgRlue, RGN h oV, SOTROMR o ARG of 25

cont ent fLCor diorilofdpidtPitcDosQhAd Btk BRY RS ABy iRmach RicHeW
content, and not content which has al ready been mastered. In other words,
cont ent bandwicdhveys @f prosess @r tshenasiop suth @f viden ireagesyvanintatioss amd floev pr ocess
of being | earned,. WO, 01/ 7s839 PCT/ US01/ 11056 33 Efficiency - total 18.9
is the ratio &hars nBredefingd oHIRYEPIRNS ES%‘.R"ét"i“bnl%e 9’83%‘8%‘1 {7 Epater jdegail
Efficiency - i is F heOf toleldBiti s oGHations in
t he quiz ver sggllotzvb%’aﬁﬁ &%ailédﬁ‘lyberr%ﬁ}agﬁecéfg{ncy Elg%??%%oo h%@%gl S eratio

of time spent dgmkirigusia atinbf Hoges H té BShows tHealuka yR6rlY Dné @écdkd pemot ebook
time. Tine per association - total 18.12 is the average tine to nmake 1

associ 4t20on. Wbt beall sases svhenithe systemyiis opegating, ithe ddie sayetuggavitlibee to make
1 association_in.th uiz. Time.per associatjon -,.notebook,18.14 is the
average time P?P"}@ﬁ‘g bﬂ aaé]%“E?L%Pf 8??%4%; ?%S%b’é%%ﬁw&ﬁﬁeﬂﬁ:& nPent

D~cul n~ Rati nghhsd shodmviftthterigied gned to each content 10 record which noves
up or down according to usef performance. The CDR is explained below with

reference to §i qureq . - -~ . i n .0 S

i ncrenent ed &@Pﬁﬁ%&%@%ﬁ?ﬁ#@@%@él%ﬁa ;E{!')aé@gﬁtf%&?%%g anount
that the CDR ismpiees ednRat iotmhtiéh BSErandNAYRESHteMC Mo edtion . 5 8DRsn0 18. 17
is the amount that the CDR is increased when the user answers 15 correctly,

" and has 2fever preriossly anerttivaed plaec coiiterdt inbormetion censistsl of GdRsubstantg 8 . is the
aver age anount .of. change.in the CE),F er, question for all content records.
Y g . ltnformaﬁon o? whlxch t&xe stim us,p or mqslfaem 1|c cases, questions, comprise.

The non-content information comprises information which allows each record

to be effectively used.



Level 1, 18.19 determ nes whether or not certain features in the |ICC
mechani sm are used or not. Level 2, 18.20 and level 3, 18.21 are simlar,
but 20 coglyf}sghef ferent features. The features that are eomusoi/hmes by the
| evel settings will be described in detail_further on. Quiz Configuration
Modul e The structure of the quiz configuré?ion nodul e is shown in'.figure
19. The quiz configuration nodule stores the settings which determ ne how
certain aspects Mheofleasiop adereskgoit incdmmoartd starh yuniking assgaitzonsThighval ues

stored in the quiz configyrati nmodul e . are used .duri.ng,the .qujz flow which
TS described in HERARPE; HWE‘&ﬁ dhesudent mlt?iawg%@ﬂafpe?? Begtetsaetiva Qv
(I~n) 19.1 {Quiz, diffic i Aol Lon type
can change in di Pﬁ?@&ﬁ wl g%%g%git%gﬁaﬁ)getlﬁjeéu ?:%Bf g%{rgg?} %ﬁr?iglg? %}??fggﬁ gﬁ%gg

exanpl e, in a nuistjapiRse hTharefokey Biy. qust stowstthe coegpaaling Japahdse ceddry can be

.altered by increasing or decreasing the nunber of options fromwhich the 5
correct ansfier haé. Wothie theanative danguagees OuReord there, ateyk Pessde mediattypeshut ed t o

h of the stinmul f or nat | in t.h i f t trix. Th V
cets the di ffi culd Siattbo thPit BREHOGAGEE P on Barsysy Je Eanedk dhete,
mul tiple choice §¥9$vﬂ'gg§éokﬂﬂ§tm¥ aSRARhRnf yPEhrdel CodideRsioal choi ces. The

of the QDV, the

greater the valu nore difficCult the question. This is a

formof fine 10 tuning. as there | re A r diqff ty

vari ance anong tﬁ%cq‘a\‘ﬁgﬁvFé%‘ﬁOBy%ﬂ%%aﬁg\ﬂ ??/rgg?s{s %%%ﬁeqﬁgg |t§(;$1’2t 3;%};6%%3 egori es
use the val ue of .4 DG SR Wih & §feBifRthedia tPpe gi@Pﬁt cdtitéid] Bor lékadpRetvirdi nes
whet her the text of the correct answer will be displayed when the user
makes an engor. Jextandlitexplsdyconiaine a 16t Sepietien of maord, Sucthas thervprd “dog’ti me to
display the text if text display is on, Audiq.19. 4 det rm'uﬁes \Q/net er to
play the audi o ofh¢ pang aspeaiveflement 3.2 {MEPMPIRLoY,] MR HIBEYS . Error

type in 19.5 deter mCE@@“%%P&E) ;Epék@fe'ﬁﬁﬁ%nmﬁﬁe %@Z‘dgg”’tﬁ@h gggrr&}:;o;diﬁ swer if

he answers i ncor P8&{ mexi mum 1 t‘erm nes the Xi mum
nurmber of times pheomesHe SaiShg tidavdrd. t TheCsiiec @isodiatioe sehement f 5.2 agyin
continue to type incorrectly. Correct type in 19.7 determ nes whether the
user must type i corhbieationrwith pronuscietiom Seyields eyphanefigedepittionpfahe iwrd
correctly. This is usually only used for prelimnary |earning when the user
is very unflanil i'aﬁm&\Pkfor?e‘E‘%%"tﬁ'b‘ﬁ’cent, as a formof reinforcenent. Redo

question 19.8 determ nes whether the user nust redo t]?ﬁ ,qwe&%i on if they 25
answer i ncor r ect InythiReass, theeetheopossible AsHRFiatVe) CHBICRIS M -A dECIPER SYRE am

nunber of tinmes the use redo the questi orlLf t] answer
incorrectly. Er r?ﬂt"?yé’ép‘{eﬁgﬁ%ﬁ’ ?fb"f’é’f’ T%g%n%%%%t ﬁgrh 4 %’gﬂs{%&e}rg\fp a;?fsa(ﬁgn audi o
sound when the ugghemMakas baMdE bPless Ssening oh@@Pcokient fypd ebgetier ndth thet her
the system nakes an audi 0 sound when the user answers correctly. WO

01/ 7a839 PCT/ USQPerdci@inedss &F therusetsoiThe systemds arranged o @llowrfer adarishle t ype
of content that Is useg to generate tgﬁ‘ l@éorrect answer choices for a
question.! 2Bre enumbar of asspeiptive elements fof GHSIEH GARERL a1 e content that the
user has not used in a previous quiz, content that the user has already
mast er ed, or conThetargehlangiiaget S resardeingbistaase 1§ Japavessandyomiains{ie 5388 on
(except that the cgntent record for,a part.igcul ar question .. ow as
an error selecti r@ﬁdlﬁ&wm&n-%tdﬁ%g?ﬂtﬁﬁ, O o coaé\%}%fﬁ%sﬂ%ve%
subsequent quest (- k&or® §l1€6tdepnthaoarednt wil |
be described in #39?%@?9%%%@ urtﬁgrﬁ%‘r’f 1Eg‘lna?gnt 0sel elzcti ognt{lo Figure 22
shows the mechanjapandsess cyoset toBpglisint ent that the systemwill then use to
generate outputs, perceived by the user, such as stimuli, questions or

out puts topkhe MRided fanphdpReebnterk &6 Lstr0 i NéneS RbRC Whivh séntsihepuftidntset s
the course of events that will select content. Load neta val ues for content
"sel ection at stepc@@s Zodmeetr thenparposescof thst aystem.uadicho inydhisf ¢asén 1f hi@Ccont ent

15 neta dat abase 22. 6, ich.in turn.is determ ned t he conten pe that
i s | oaded at t heinstrystiopQEER ci”ég@pgiqaingﬂg FeEGuU cléfegp{dgcon%glésa%lée t he

system abst ract s. L e S UG ML S Bl AEnGRO bAD inclfaihéd BesABLPI fikireed ¢ he
associ ative el enEWS 0r one cont ent ype nmay not i st in another content
type. In other words, native word text may be field nunber 1 in one

| anguage content; ~' 20 however, field nunber 1 nay be equivalent to
"anatom cal part" in nedical based content. The content neta database 22.6
is simlar to a mapping table to ensure content independence so that the
invention may be applied to any content that nmay be categorised into

associ ations. . Next the values of the content nodule 22.7 are | oaded at
step 22.3 and 25 prepared to be placed into the appropriate SQ code. For
exanple, if the search criteria is lesson 1, then that value ( 1) is

| ocated in a position dedicated for the lesson criteria. The value ( 1) is

L AZ-1 1 - o P~

a o 1 - 1 I~~~



WO 01/7S839 PCT/ USOL/ 110S1 36 step 22.S fromthe content database 22.8. If
the value is nil, then | esson was not selected as a search criteria and the
| esson SQyoics/R0b executed. In the case of nmultiple searclrcarisherioss then
each separate value is |oaded into the apy ropriate SQL query and conbi ned
bef ore being executed. 5 Once the query result has been | oaded, the content
fields are in anredetern‘i ned order which may be accessed with the mapping
data, or contentlanget dangapge canentgelsp stersd|in ifsr o dabde arhich eenfaio$ tlwont ent

records which may be sorted, and then accessed far, . display in.,a question,
or not ebook vi e\Rf?/““"é'rHléI Bf’g?eclp _aqsdtsgé’gméef ARV tﬁlélg'oéqroaﬁgir%’rglnéﬂ’@ is
. required, the coffiaas hQuikleqaLitiFRatiiOGO s HLAbESAHER gnkdsm?d the gﬁivﬂéﬁpc' ative
el enents for the selected content records being | oaded. However, it makes

no difference whaohdin thbethepmblef iFor axsmysle,df theavoed Editis nameerf 10254 theoaded
_into the S query so that only the necessary associative elenents are

113

prepared for usaalicelangpagedable, thomee Waguiipe” which merst degaln lapanesat | s
| oaded apart frqom.the WL he content nodule. This
o B9 ke BERSMBRER ik

content is, for n%a%arrp produci ng the erroneous answer

sel ections for Jtiple choice type questions. The basic procedure to
obtain this conggﬁtnqts“& @hﬁ@eégr f@esyérﬁﬁ’t Eaft Ol eAnagt Stere g’é‘ﬁﬁ&? gedia

figure 22. Howe : it aria kS i t,
al fhough thi s i hesdgiel BRLARE iTREAS G it Qhichl JitdBiRy adarkisld Bl
variabl e as the s@eddil pleRifand metialt9pd ar §PeLwWhieh Gahrbt e Grsred. 1 ThisHeever, in
all cases of content selection, the SQL allows for highly configurable and
cust oni sadile sekrahi¢ the systemdo fiad the lbeation oif b \partieplae awdie &idk, or graphicl fdg, bil ity
all ows effective content custom sation for each individual >~ser. In order
for the SQ to HEREPRPE- neani ngful content, data nust be stored in a 25
user profile, or CDP (Custom sed Diagnostic Profile). This process is

usual |y cal | ed Nativkilanguageoeondsrdirrpéasd 5.F centawar5S asireistivenelements, andién t hat
information _ nust. be stored. .l tt rrgsy i nc{ udle eot Eer i nftor mat | on uctg as the
date, etc. ThisMSARWRE. EYEE Fire ook sepnipte Eess 95 igrpaion asodated Withat o of
error in the futihe record/Cof L5 BREenP Helds) IHiCH 185 (nod /inthieCnbeBbntbst Whi ch
data is tracked, and the sinultaneous mani pul ati on and tracki ng of data
enabl es t Hé r esidftrationt H, whichkimthipresample inoludes informiatione kychnagléD

avai l able for the benefit of the user. Figure 62 shows sgne of the

i nfor mati on t hanumher; jessquenumbgrglesspn pame, and psrtgfrspsech. Eprgel langyage ¢ r acks

t he user perfornmanc i t.h each o . i i . '

i dentified by 6SPISEit S qlsp Pttns é|35%§‘8§¥?§ﬁ‘%?%‘§reaq@?‘i‘e&§r&%%gﬂ“gﬁ%’Sti on
type is updat edgipédti9r eq@inlent 4198d kaifle aSiRbiatibiRledwbnb ahd medifypé in themer
setting which deterimnes the anount of tine allotted to each question type.
User time 62.6 nativezentdntoThesealsetotalil frgomentSieldsonever it is adjusted 10
according to user performance. The tinme allotted to each question is

t her eby dgoam cBbtallingeheriumbies @f bonterg diecldsdn hativermnd eargivoatent plodtiees 8Qpl ai ned
in detail further on. Tinmes used 62.7 is the sumof _the nunber of tines a
question type heantend&ieldssdhie dniarpentained in ther3(s3eparatet figldsmay de combaredt he

nb foti .th t h ti { . 15 t ent
i or mat i on 62,18 9 EuavaRasEt b fam Harserases 0Ll obRtadaFel at i ng
to each cont enths?i%Er\Qiél'é g@gkm@.t ARGl of B REidtidn 3s BREHokd, ané BiMiENT

record in the content abase. Tines used 62.11 stores the nunber of tines
each record i s gynepymy dichassociptive eknennoiag thecssigial @ degrae of idifficaltyye 62. 12
is the sumof the tinme each content record i s displayed in 61 guestion.

Total '' 29 notibersbx Prrducin 2 yajue fosccachnPaif ipation a5 cWelkont8ME record

s displayed i n, e bSORALPAG! e thelholchl inierttdntlals® 1BR ctinble L e

"date that each cont recor I rst appea
when learning a foreign language, associating a word in your native language

[

with its definition in your native language, is unnecessary. However, in a



quiz. First error date b2.1 Sis the date that the user first answers a
question incorrectly with each content record. Last error date 62.16 stores
t he datewboﬁﬁgfwe | ast error for each content record. Nupbeusepifoect 62.17
is the sumof correct answers for each content record. CDR (Content
Difficulty Rating) 62.18 is a value which?is dynanmically adjusted according
to user performance. It starts at a specified nunber, and V1' O 01/ 75839
PCT/ USUL/ 1105G 38fetdift Rofil)t, R@etersikédieningdo expant @nes ectabwlatyow tighRowmpl i es
the users inability with that specific content record, a _.high. .inmplies
fam liarity w thativedacgugerthen e gpg@ciatpn @DR“H@P&QAP@Q"H\?UHP% tP&vel t hat

_a content record may achi eve, - At .the SZ-. I t ' dto
have been | ear n%‘H_"‘?tBnYWe‘@h%I@é%eiéan@%&vﬁ zsiﬁlélgfﬂ?isgﬁég%’ F%[&g m%rzgelqﬂager:t
Cour se Cust omi sgﬁésgg)] 2 i helthg etisfluage! &lconbidBred @2 #1uk dssatigtidd. ags that may

. be set by the user tTo nmake sel ected content records unavailable to a

course. Conversely, tegnraﬁuser yahgh afas‘gtn?&vli% folge%t@gg,fqugqﬁgegngogta{t a

speci fi ed €our sEIgUI mpRgtra ypes enabl'es thé user fo categorise
the content in pUIE! O4s haYSee DrgiaACarionP%S1.62Sddlar stot hegwgeatmentenf, ti mes
that a content record drops ffomthe S2- pl us the nunber of questions
necessary for iknéwledgt basedtcontthtds SanEived oEpssogiativhelementp Og% prdkmgdian3
tracks information regarding each error

E 15 nunb ks th

Ceavent | al or detyres, dneughdrrar GHY obLrbl These 5 nd SIRSHe P e WAE S 1N
ifi 1 d t.hat i td t

speci fic con e”im@ﬁgg"e; Cond OtﬁB{é‘E a?siﬁrth@qégﬂﬁé‘éj_ek&ﬁﬁl%f eCbhtént DIeREdoaN type

62. 26 identifie ype which so includes the values for the
stinulus figr Mat pAabEl ¥nd E8sHnchalRlhiké-upathel nessonient information 65, cogtained| D b2. 27
identifies the quiz nodule associated with the error. Error date .-~ 20 -
62.28 'stores t hethdateortih@henssociativeslemsanes 6.A4n Hig pqcerélsalgragatg%(@gp%}'ﬁ '

subtracted according to the requirements of the. i Lnfarmati on
that is trackedfunstigs; @@PEEFIQ%EIQ?BV%g?J‘BHWCPBp?rﬁsé%g%me‘r%? s%r{}%ecb estion

Sel ection 25 I n_pt.eparati ks So/5! aBienest, afi€lgephict fida)speci fic
guestion types éh‘éﬁgﬁnﬁlﬁe@% ﬁgésdsre%ﬁ%&é)tljéets}t&fton sel ect is%n neg?r?ani smwll be
descri bed referajﬂ&%ghgi 28a tydé 6.4arisl oy avatiablerfariibhanatamisalipaEed on
ratios to w0 01/ 7a339 | USO1/ 11056, 39 determ ne g s%eci.fi C yr\%h&e for
each of the 3 min thiséustansei Rberefore.on i nsiaee dherg aie 4A0CHAF SIFTHSCh  when
conbi ned, point to_a upique std on = RelN s t winem 23.1 by
initialising thénsal 2 BiPe¥n qr?foféhgltgﬁ&?‘omg%%to f@eﬁﬂtﬁn% sel ected

questions, and bl dodEht 69 eaR@€13y 1 of the matrices. 5 [j] is then set
at step 23.2 toﬁg&t&#&%’ f\elilln thias case is the stinmulus format matri x. The

stimul us fornat trix ratio.v Absicdl iRtoSlieoraifretentipairspt | S
t hen | oaded at gggda%%l%&g&a@%%gsﬁ‘%% Irng?i%g[cjg] from tohe questrilopr?‘rrmdul e

23.5. a-questiop, rﬁgééﬁﬁdns,com @ichSaskdvtativat éleméntr amhahediz itynel issgiver fat , so
t hey must be parse

10" ach ke o v difieultnyweightigal thonveadh Belp vk S, Gongin 2 cEfEEfnG datheo® '
mmtrix. 1§ Wenoiedasbanieate LM P bald cbliat hoRbie® | LM
P s Cace st i bR s 2pbialt Bembiigand Bl oo e bpen | oded
and parsed i nto gidginfe AfanaeresTheomystdn fiay amanigulate thesp basie Fnipin 156‘,‘““‘?"2% t he
o x| x| wars desmts the difipenge ippbatens Trenas vl o deqbel SERY QAHEC. THC

is the "k' inde%%t step 23.10 which will nove through each of the ratio
val ues for2®ach %%©%-nhe matrices. A random nunber is generated "rnd" which

ranges 20 fromO to the sumof the rati.os in .t i i fa ~j ]
2395 Tk § oo Hiswe dniweetepipe sionf of Aaptriyb F5sdiduich pRERL Sy 1 L
t hen increased the v I @breSentd) at pYocesB] Forxexanpleyd bmKing s now
pointing to at ?%l]eﬁ‘:’%? %E%f%ttﬁlms%hplg llr‘?tg:,nltdiq]ca I%]ﬁe random ypgener,at eg dunber
trnd” is less thédufty wikthateqtigest seeerslstepr, The i assacidtionstypes -8 ippled% et ri x
~type value, then the present value of 25 k is selected at step 23.14. |If

t he random nunber "rnd" is greater than the ratio sumat step 23.14, then k
is incremented by 1, and the above steps from 23.12 are repeated until a k
val ue i s sel ected.




w0 01/ 75839 PCT/US01/110SG 40 So far, the value of the stinulus fornat
matri x has been determned. If k equalled 3, and 3 was the stinulus fornmat
for nul tiyphg/85sh, then multiple match would be the stinpcyssbpromt of the
first question type. . Next, the values of the remaining matrix types nust
be selected. This process 5 continues in2Pigure 24. 24.1 shows the
transition fromfigure 23 to 24. Choice[j] equals k thereby placing the

val ue of the sehﬁggme&iain&ubm&duw paposs pedvetwe régult, ahd pregpedid skpsdaf all
the values of the matrices have not yet been selected at step 24.4, then
the val ue of | Is cchBlukeurilablegmedientypes jip this icgseomf‘ﬁl@ gnigpationy whicht ype.

Wien j equals the 1.S. natri pe.. t.hen the r . : | qul us
"format k are Ioﬁ’a’é’élcﬁpy 9?@8“%%%‘% SRR h'}e]éhrelﬁrgégﬁlg)%F(gE%\?Qggégorggd. g}éas
a-rules[1]. Aftegrsibaingxt ReEeH gt Prévibiesy aR6@sed.Nef el Hrob@s ReRiricd r epeat
_the sane step again for the sane question type, so this step will be
ski pped whan t hinvishtesi corhpipers,i for nexdimplerthasaomatien omould hdisplay dirstothel e and
its purpose is explained in detail .in figure 26. 15 Fi ure(g26 sha t he
structure of thaethadefr Faimgthe o ar Progegs exé)t(l?esgequ CeAcHERE R us

format matrix t ... For |t t ; rul es,
as does di c!t)z;tiX‘ﬂ&’%ﬁborg%%orq%h@etcaeé%%i36/1f0 értgfrrg%g g&%??&%ﬁﬁgiﬁsu

demonstrat ed by ;26. de brbken linth @6ves eparhte tiniatidiRrasain07. 2 rwhiicHl inchidesdch

possi ble nedia type category. If, for exanple, text question and text
answer is '' 20stepd, step-d steplvend stepre Bheypusbes o€ steptidepepgpen B preRli on. On
the other hand, if the rule value is 0, .then that. .particul nmedi a type
conbinatidf is H@tc%‘@}’é’&iaﬂfléﬁ’ulgh%g?&%of fewer ﬂ@ﬂ?@t‘rm? estlﬁphvpezfta%péorcﬁqsm ng the
associ ation typ | Bid gt &8 DithOhaf o’ B EsprisentBylaglgnt  when
the total possi EY%B@%SIn&Hngﬁeg%épgtltﬂg’tﬁlgﬁrmtr?)ces gir’e gal cﬁelijat ed. Over

997, 000 possi bi géﬁa}ﬁgs@isj st for sone content 25 types. However, this far
exceeds the possible nunber of question types. Mdst of the conbinations
yield meaningl e o X AU R GRSy { 1B 16PIROSS ai6E18H S ElerfletRS WhivhS -
Therefore, the ?%Fggkce’e%r .odd;i?}og or?ﬁy the possible matrix conbinations.
This i s shown byrempebcaduratstdps. Vhelestal?fuRbemdf 26nt@nt fieldyCloo fign8839is4 1

PCT/ USOL/ 11USG After havi ng | oaded the Sﬁpropri ate éulqefs, .the 1 jndex,
whi ch poi s t otherefprechS | With 45 genten fields the pespible murapsr qf pagy cogbinations, " |,

i ndex which points t ecifi ' X vdendex is
t hen i ncrenent e8IYRS 8%1% ggprgwgﬁsa%ﬁggﬁ%sﬁ%g%é%? s%ﬁt&%%fﬁngeglé%c%ﬁgctﬁg%yﬂ&' 9. In
this case, thi Sn%gé/'cye R6ichdifa BRALAty SwélBhtigl wHidlinag then bé gsedao 2dculat” and
"k" are increnent by gl) at step 25.2. en the value of the selected
rul e det er ni nedtheydiffivaity of extbpaieqraksmciation) at step 25.3, then the
specified matrix type value is permtted. In other words, if nedia type
matrix text queghé Qonkaf itkéRts differat foore knoedeaipe! hased|andt lavguagmdasade 10
rules determ ne that that conbination is valid w.thin tt%e cogtﬂext. of the
st i mul us £20r mat corntentnbuteagainathe strusture is stmilagiip dhat iway de brokendawninio, 4t

text and text is not al lowed, f | | i i
i ctatton, 1 henssPRervE HETES Pl ety BroimMhch sy ot SRy © e

to be considered, di tolf B3 £xt and text will be given a ratio value
of 0 and it 15 gﬁgg“ﬁénsgt E{é}csoe?gﬂg?’ﬁed. Once each rule is applied to the each

possi ble matri x_type hen t he S i t eL L h re any
val ues of the r’rg’c&%( gté’aﬁ'@%#%ﬁl%e%n%ﬂ%& Sefggg?cgﬁseﬁmcpﬁ e%lgtxi;n %gut?ext had
been the only ”?t%ﬁlé%f@%r@ﬁéfﬁié@,da&yaiehﬁotqwmw generated;wi.d. wherlisett at i on

it could not be used, then no questions could be generated, in which case
the systemsst ar stimther@@iken ocisdiatien figei a stareshlisthwithewi st heing Il Yequence
is detailed in steps 25..4 and 25.5, .25.6 and .25.7. The S

~elinminate the cHMA @eéwﬁhr{ﬁggg i2ERoSTa Ve BlemSAIS A0 Steate 3 anséjgésﬁetpoglb?%%iyﬁfﬁe
ratios of the repgiAing ifddh tfb{:pﬁéxﬁ tin RRY SmPRmentiBOR of PsRMomidtricar e
sumred up at stgg%h@g l%égéddent Y, IJtﬁﬁemsequegce returnslﬂ?&fi gure 23,
‘and, 25 the progggure to select one of the remaining matrix types is
repeated starting from23.15. Once the values of each matrix type have been

selected at step 24.3, in the above stated fashion, then the val ues
necessary to generate one question type

s




WO 01/ 75839 PCT/ USQOL/ 11056 42 have been set. The val ues of each matrix
type are then concatenated into S2 question[i] at step 24.13. One question
type has \bgan7¢kgher m ned, and the procedure may repeat unecl/usbeidssired
nunber of questions, as determ ned by th ui z nodul e settings, have been
selected. 5 The benefit of selecting the ‘question types by ratio is that it
provi des a high degree of control over the question types over a period of

time. At any gi SHCRQIREIc {e568.} gQuipins puly oaR ROSHPIe Rigpciaisy of Fombinesepair

selections will be L.val ent he set ratigs. t her words, users,
instructors, or pc%r?g g#léfl y%rc g@i Ie?%lgrrrgl rﬁegg%egczrdzg)&)cg{ygpgesa%&m%ls%r?-ext, as
_well as 100% t ar@eheanéstion .2 Arwkith 4R GRE niytieqdnd rwyset&tigglm@p&&é@#
setting for sone users. The absol ute degree of control, and the neans of
moni t ori ng t he mesdefigedoanswbisectosy 83r obhereforea afpspchobmtric tesowilliilish aray be
.used to continually optimse the settings according to each user. Apart
from opti nising sm%ratséf—‘%q?%g%,ea@wéleftfqnc W GVEE TG EAC ARV BltsUpBlY Gbt ai ned
a desired resul I t t oY 1. S
provi de a neanstr?%t?g??ﬁerq% glléd"f15 s%rtegti (gatﬁ %d(#le%%%‘di%g?léﬂnﬁedﬁ?i ést %ﬁ%f%n%§§g “ads, or
any group over aeriel Worilentifyind YertiBhdics, Que®et Bedequ st areninthuded fhra¥ghbeen
determ ned for a set quiz, then the values of the various matrices nust be
used to actual | poguebler atseer. heAnswes cpdns 8.3 pehovh adhigho ppgwers in Ehigruprefcedur e
is detailed in figure 27. One speci fic.question, t val ue s first
conmbi ned with tﬂélg%bor\"?@?ﬁmfa?egﬂ{‘ W@R’E’ghﬁhgﬁpg Fsibaﬂn&?herﬁg&r’? ?%fa?%‘h?é% theon i ght
display thefi r%aaﬁ%%{;m bee hdalciSNIRCR frebeinl TR M hatnyd gfes,  the
associ ation el enments nmay be discerned and separated Iinto question type
associ ati ve el egeleulatian dndunsilyses Wit explaiedddh imose déteirfintheabn.st ep 27. 3. The
systemthen proceeds to set the question part at 2S step 27.4. The val ue of
the stimulus foriR! bid strfctin® fb‘fQﬂett?pé%?ré‘dﬁtenteindﬁétyéﬁ@fﬁ@tri@fteﬁr&?efs ,
guestion structures 27.6. As necessafry, the values fromthe database, in
conbi nati on wi t nevdrthebassthersame as trecprevdbusesontent typles listest ampigares bieb tamdget t ext

word into the text object.in the question part position. The sanme s WO
01/ 7s839 PCT/ US@1Albedstniadimensiensl. Fé‘?edg% B’PFHEC amsistqf udy opgymedias ) e,

ohor Saaen | B Al e nl e QiR b MGLS BIIGS: (aBisdols? il PN ©
object. So qu fon pes may- have nore an one text display such as

mul tipl e nmat ch. addaeiativiigpes onsisivenly Soft &€ bafpat and at corruaporidiey aipnt,qiari at e
text content is displayed follow ng the 5 sequence from27.4 to 27.11. The
answer di spl ay fsestioniandrantapswérhtthese muss bgupsdred dm adipsgified ordenenagiedspt i on i s
that for sone apswer, types, .content sf . he retrieved too display the

i ncorrect answer $958PR e SCHARSHET do °t??§?3,n‘fnl’i v <t PRIFRSs oo atéé’st‘ﬁe QDV
(Question diffi%géfogéalri ance) nust also be set. If the question type is

mul tiple choice, 10 and the QDV .is 3, then 3 answer selections wl|l

di splay. 2w || fncarrect. .an will b r -Copatel N pth
reference<to fi agﬁleb%,a Cé’)??@h&seﬁ%aﬁléegt 6 enzntgﬁ%n‘gl\%lg lgd#gjés@#u@?m\g%éhandl ed.
An extended quegdrtent thpddQestiibed AV G that &@mun&nwmpi@qmmgegwerﬁem d nust
be renoved and replaced either with a blank, or another 15 word. This

procedure only thecsystemon Thenstacumistureois mppesomplay than thengfugtieesotionr t ypes
of nodification_ as, |. Letters of a wo may be scr | ed far exanple.
The sanme pr oced@t"rsénil’\g i et Efs‘é‘H‘ﬁf’?f WQFFdT"’éFcérﬂf @W@?ﬁdeg‘g&ﬁ%\?wp JPf}pég t hat

ired b i - i L .
ol aronts have pESACATRCELbf WEhi Rl oiptPoimg JRGED, AP gl bR

are VI Si , Or, In the case of
an 25 matrices which may vary from one skill based content to another. A detailed

explanation of the skill based data structure will follow further on.

Quiz Matrix Structure



~~ 20 output nmechanismthat is not a display, then the actions which are
rel evant to the specified output device are activated. For exanple, audio
is pl ayeq,v?m@%gp a speaker, the surface of a Braille nmachcigshoriokd i nd
peopl e configures the letters of a word, depending on the content type, the
keys of a music generating electric keybdard may be depressed. 25 ~ A
question has now been sel ected and di spl ayed; however, courses, and qui zzes
are conposed of AaquIRAY defincddussd b@ies .of Vugpyatimtininveit Hotwhio€ font heynaee
di spl ayed becones an issue, and a tool for optimsing |earning speed. The 3
QP (Qui z Quest qstidatypes applief s encadmerhycopieahrederds %tfé’&?tl%‘wpe wifels v1' O
. 01/ 7S839 PCT/ USOléllOs.G 44 ret;iertenc% to fi.qure 29 ec{izp%/ rrsech ni.sm,for

appl yi ng the di ©rtBF BRFICPLE tRrbiBatipn of apociaan Hbes Mid Pk Y& Be set or

determ ned by tﬁlﬁaiﬁ%ﬁ%’ﬁ&‘@n,isﬂnﬁmﬁ BHhas M 4he deRfiplidte o Bt doRfist MR be
. overridden by the I'ntel’li gent Course Customi sation). 5 Using

t he. settings i nsthdeeurguthz nombed o, content fields e aath eacert way wseddb idatedmimg t he QQP
val ue. In other words, when is. 1,  then the content record ﬁl‘?; ngt
changed unti| athe possbleunsbienat eqpphined BHES. 9B aOpI@HOR MREY . Ongcombinedc ont ent

record is put in.place, and ai.n .t I Wth a
QP val ue of 2 Pﬂg % gpepsiagn 5%5 d?‘%ﬁl&ghgﬂgzéks@?b%&?@%g@ ?cﬁggﬁ{ %ﬁﬁg‘%ce
while 10 all thg,copemdiveaaulse Saitamt 1.t il eedtcrtibn rpglidl @ap des
through it. Fi ngﬁ?l theaﬁ%qu va u%e of 3 yi@gfds a pattern where eacjr? cont ent
record, and queftinatied gpe questian. eF pmexempid thmaudicowerd epuddibe played assthet he 1 ow

of events is repeated for each uestiqn. Th ,,sggguencte of evegts iﬂg shown in
figure 3010The fesHami 2 Xt HHERYM 298RS Wil o Qe IEXLFYROBENS HPW AT o

guestion at ste 0.2 t ks Lt s 30 ith the
"set time" val ugoq%ggdg%oa}?ggﬁa& ta[{%eeﬁﬂ)fljggg fﬁéﬁﬁ%l?gfg.éh\k;ﬁi%lagﬁhﬁe?&ggﬁ %(r)lmz S

wai ting for theydzfrihé QséMsuseEhookd e tealseneigmewaichponssponds evihataudioenar i os.
The user may tenporarily pause the question at step 30.5 from which he may
ei ther conti nueword i the timstioui Foorthe native languagsqeonteat type 54, theetatdler al so
has the option of using hint at.step 30.7 which rovi%ego(fszjhfstﬁg in
answering the qoeBberoRf Papred cRmbinalehs, O aSPARAUGR YRR Y357l u e

pur pose of,.jarrj A IS TEABc¥ - i o$¥ibl§ laavdtiod types user an
associ at i (}lﬁ el e{%@gt‘x}l@ﬁi Pﬁ?ﬁ%lgl?r ect{cgqg%ggmm?ﬁat}l\goggt%e? in the quiz. For
exanpl e, if thea@ypsdiblebyichanging the hedihaiddhe associatidntypesnt ent i s native text
word 25 and target audio synonym then the hint nay show the target text
definition. Thigd iiSedyIUeEy isedtb Psindmatiivey. Figael | t he
correct ansmer.?%é()d%u%{etrurug go hasgytsﬁegpig?ttlg%nrll toymv\er gtt]l(lt’ile que,stigglﬁ at step
30.9. A questi o ilimyratee inpovedatal, itle matricesvby whithibe gpntentds orgsaisednitent

type. A typical WO 01/ 7s839 PCT/ USOL/ 110s1> .45 nmul.ti P}!r?gu@mi Cér gl%esti on
type based on | alseilesratesfuaher matgges,eelating for thg qiestion, Inas 1. B%n t he
correct .,aggwer buttqn, by pressing a key on the key board, or by saying the
answer in a nf®YPhone. In each case, the input

The first matrix is the stimulus format matrix 9.1. 'Each stimulus format
represents a format in which a stimulus or question may be delivered, together
with the format in which the user's response or answer must be delivered. For
example, one type of stimulus format is multiple choice, where the response
25 must be given by selecting the correct answer or answers from the choices

given.

The system of the present embodiment operates with 57 different stimulus

formats, as represented by 9.4; however, this number could be greater or



device is a standard off the shelf product, as well as the nmechani sm which
5 renders the answer to a forminterpretable by the system Once a question
has been \ags\Bigel, the response is evaluated at step 30. 18chyshheiosyst em to
determine I'f the response is correct or incorrect (Psychonetric tests are
an exception that do not eval uate answer ¢3as correct or incorrect. Instead
the responses are sinply stored in a database and processed according 10 to
rul es provi ded byalé&eddpesdinglenahopatisulyr rétrarcarentwert the spuemste Angshmplesm i s
described in detail in figure 31, The response tinme for. the questjion is
recorded at stepf 3($I1]32%1U5a?%@@tw4‘ﬁaftl% VAP MR ETOR BFWSIHIPR 1SR y?ffﬁ‘ér

i nfformation that  wil

b |.Ai : d
10 the user's andUi 1 BRGIBRe SRERY HeERler R, A LIRS YRIEIIIRE - oron

pronpt the syst gyt of HesRkabletshfuhgfoeels @ndedourtin figares 30.tHiduglaral a

~correct answer nmay be followed by the next question. Wen all the questions
have been conpl et ed,. I ; 94 i egar di ng

the " quest ion ande EHE S 2o s T QT e D S 2T

al gorithns at st@phf. aldldtivatwelgtitiwiieh dotpimaneserbw easgtetr alifficalt 2Gtifmhtsher on.
I f the user does not answer the question within the allotted time at step

30. 11, then t he fayst emy beofios exaraplei asnuliple chaice sHIMES foRBatappwld hei at e

system response at step 30.13, befgr Vi.n Q the SELQN....,

Al ternatively, _FFFéerué‘é‘F a_nﬁQtesrB?‘BW_ty ttgmga? We%h%‘equﬁlprz uggﬁqsl? %%hegs%é %}.getl n whi ch
25 case, the qulgqlainilohRUhePRihiddb Qyiiinahd cdifipsiiing bfbiym Wig system
di stingui shes between correct and’incorrect answers using the nechani sm
outlined i fi gupahdies A stleet frommst Emh stenileafievhataldo s acargsponding

execution, the associative element that will be t{}g a{;fwer is |oaded from
the w0 01/ 7s838iorLH asmomted withd. 4Ehepatie [delsHmGh the FElafikE feguency, g

variabl e: a-correct answer]il].. ek i | Gkl hsseStE4 iRl Useer
response and thé”(?‘ﬂ‘abapﬁpﬁgbrgpgﬁg@'gnpar éd‘ég 8stephgrlltfobll.ﬁ)elf t esva ues match,
then the responagsc}i%e&%,hgféd@d}pm&qﬂect flag is triggered 5 31.12. The
correct answer counter for the quiz is augnented by 1 (at step 31.11 ). If

t he response is.ncort.ect, .t ST i i Pto31. 9,
and the error cgg‘ﬁtrﬁ?&l?s}n%tﬂéggtcg" af @fo athﬁ%% g;ﬁ) ?L ) Bﬁﬁ%ﬂv& %ﬁvgfi ety of
quest i ons ysequi LgyRXCAPkHMAIBATYH ieRsmples ause aodiot be poduneiation.e as rwésor mat s.
For exanple, sone questions have nore than one 10 possihle cofrect. answer.
In which case, dédogibed irethe explanation ofteslenguape data sEugiuree d hifimedia MaTls er

response, and no mptch is_found, th ~3Ccorre n i].1 d with
{ho User  r eopondetgityBes S8t Jtminiiant P as BsREEHE vavaERERELTY 1
correct answer. J fuilTil fodufidhefis e il STIRY QDR (Quesrii Diffculip Raing)
particul ar question, thenh the matching 15 routine may be iIncreased as
necessary. In sgmrashefsmediacmatixstatior?. Tragrve dhgiisame fnctions 45 perveousswer .
For exanple, a ﬂues'tion.rray require the user to type in different verb
tenses for20a seldessribed withgeferanget eﬁm“%g)r‘m@tmﬁ ¥t t ed responses nust be
checked separately, hence the i index is augnented at step 3l.3, in, order
to process and (hecdssedation~mapix s wentaipe p tign cpreeghipg e dvess ¢he

responses is incorrect, then the entir, uest i i S 4 r at
step 31.7. For esecigtips which Gabemaggath ﬁc‘?’%}gqﬁ‘p&r %?f&%ﬂ;ﬁfﬁﬁggﬁt gﬁl{

records are tested simyliancolusly pabVedRent §bé sulifblé esfRidREs dndudhecked
at the sane ti mgxan&ilg someqm o %bcorree({r? r%/\/hl e others .are incorrect. The i

i ndex al | ows eaghtoRfmand@&yasEym, oviiseas facelnnededgerinsat rogrdauch #ElimaEd as a

separate question {3l.6, 31.Z0, 31.13). ) . .
P C}ZS anat({)my suitable associations inz',lude location and function. Again, the QDR

Ui

(Question Difficulty Rating) 9.10 and the association ratio 9.11 serve the same

functions as previously described with reference to the stimulus format

matrix.



Once the user response has been eval uated, then the course of events
branches accordingly. Correct and incorrect responses are processed

di fferentyyi ¢1/748901/ 75839 PCT/ US01/ 11056 47 according to pbe/vsal/uesof the
flag that is triggered in the response ez\éal uati on sequence. CDR (Content
Difficulty Rating) A nunber of cal cul ati“Ons are perforned on the user data
according to their S responses. One such cal cul ati on involyes the CDR
(Content Diffi outiiyx Rl B mepresaatsdeppessibility dorf qtherratgs tyngsdo |4¥e is a

detail ed neasure of the:user's perfornance wth.each c t or d. The
CDR enabl es a h’ilfg’nb@léfglﬁg@jsg}’ the; ?W‘éqnéH{‘rT‘?eétc%s\ﬁ%e& Kfnevgp Se?é%ﬁl go icsﬁtlglﬁltct cour se
~may be used for, each s . | «caf Welel castesti fIRThAAX U&SAGR 9.16
frequenci es. C&lﬁaﬁéﬁfs?cﬁdggﬁﬁg@hgé%rs glée}gnﬁ‘%o Viewed befor e starts with a CDR
val ue of null. ;Agtdigurits @lsoldpaieds of alier enitdny requireimuotsy Weein| the QBB CDR i s

. adjusted upvvard or downwards accordingly. When a cont glé record reaches the
S2-CDR it §s de@uestidncDifiondy Beting) %kt #hsdhe @ﬁsama'é@}réé‘o?’ pthyf t{ﬁ“r%aé}}eouy y

specified by the user or ICC. The rate.at i .yecord advances
to the S2-CDR ifsneionsARBIYIOHHY sl rbf‘ig'ftgf%ﬁé%flﬁ%ogg{%ﬁg#ﬁ%%rrect responses
by the user, and the CDR-a0, CDR-(3D, and the CDR ~0 val ues. tTtl %DR— a~ is
t he amount t he IGDRostscantent dpast OBLYWASRATIFRS 18 SHGRSED| go LRt Al e cpr. o~
equals 1.5, then if,will.take gt.|ea LERE ggt to CDR-15.
bisaiverjerbipe HricsS” A gheipfe ok ffé whPHITEE db£rBet

Al ternatively, ROS en 1t w take 2 correct
responses reach CDR-15. The rate at ,~ 20 which t g t he
response i s i ncOne aglue gaelbiramy Be rﬁlﬁ’é’lustrﬁgn?}\f@?tﬁlﬁl&Ept&dﬂ%l?ﬁ%%wg’ﬁ’ t he CDR
may reach the SZ - This is_delgiom : Votlude t1f pdehfRetbrd Quivhi ch
functionsl@s crird ‘gféfﬁoflaﬁﬁ?“f ’ggeg}@ggc%}r)%lﬁg mor 6. itpm be assuned by
the systemin t k38 I BAEK aridhdibplay a tstimulise whiksinnthtecaseised r or s
wth a specifi e‘gﬁg%%b%%regg%d, 25 thenp he i s deened to h@i/e been
previously faniiestiond Th thehnguaget content example, ARy $H0-pessible aREstt  spend

much time with it. In the case that no errors,h . t he CDR
i s increnented wpeaamaanbmaﬁneafﬁé~ Pf?ﬁ?‘gp'saffﬁ%‘e?%ﬁ%}g‘gsg??rgﬁﬁ?ggﬁ’?r an

CDR- a0. WO 01/,7s839 ,RPCT/ I & TREstivefllis FoHhab @latix)etheahedis of
CDR- QB0, CDR- a~Cholgs @gg%ﬁé&e r?qlllt {5 Usual | y more effectiyvely done
by the | COfs The pRa/iaRi:s Rrthe qesstion hid hidig for thhesseveauhich may beapetia via the

ICC will be describle in detail further on. _Using,informati.on fously
stored in the uspes praofli2 in the media matax)sendths assAsiaHon, Patfif s dvsogé 8%@15 ever

incorrectly answered the specified co 8t asdodiatio. 3. I f
yes, and the redgimaen ?‘g ‘B@F‘P‘@c?‘,‘ W&é&?ﬁk@%ﬁf gwtﬁ%%%ﬁyent ed by CDR a~ at
step 32.11. The EQQJPQH&XF}{}@ Scflidn aiaeH edled thesdonbid valuet represeating ur e t he
CDR val ue is V\AV r'm-an alTowabl e range. I'f on the other hand the, response
is incorrect, tipgnseldefoPR(3,5,20¢)r eBsahdcdpbicain-pt-values fom §5 WM~ and

the boundary limts are checked at step 32..15. \en _n Yile DEEN
made previ26us| ymatrives poruges opg RRIGHESHIB “%fr@fﬁn%%ﬁe' &lg%f@?é)p%%? a first

time error, th%ﬁgg%g{;%@%ﬁ%%%ﬁﬁ%@@%&&ﬂ oK Beldhatsr diffeséntp 32. 5.

QDR (Question I's the value given to the

matri ces which ﬁ@gﬁbf@&ﬁbﬁ@@i@hﬂimdquesti on type. The QDR value is a
ratio fromwhich*the question selection procedure generates a specific

question type. Eeﬁg'%rgﬁlfslrog&ulgéﬁéfgéél | i gent Course Custom sation) generates

a question type the user answers it -incorrectly, and

| ess frequently _when {he response is _coir : . & stithi@s IRt nent i s
not limted to B’fﬂéfesééc W@s&'%WO%W%eSF%h%a@gmg@Yt hat are adjusted are

the ratiog for ea m{? | el sRAIGEOSRRAISAatx 0 UR $his @Rample, thefeeare BoOWs, if the
DR of a %esti g%e%p(s) a jHutsh'Ee'eS upwar ds, then the .
' 10.4, each row 10.5 represents any associative element, and any media type

such as audio 10.1, graphic 10.2, or text 10.3. The right side 10.6 represents

the same associative elements and media types as on the left side 10.5, but in



conponent matrix values are adjusted upwards. For exanple, a nmultiple match
native text word, target text synonym question type would have the 25
conponentygyseahat i on pair, nedia type pair, and stinmul uspépRad/1ivsd ues
increased. This will affect not only the one specified question type, but
all word, synonym association pairs, napsve text, target text nmedia pairs,
and the nultiple choice stinulus format. Each woul d be sel ected

proportionally nore [ 7S839 49 r L. en a
question is an%W@ﬁ%’@oéggr g‘i‘f’l‘&?‘fn{lﬁ% ai%;ﬁ\ﬁégsﬁg]&?l&gggﬁfob%%gﬂggvh\?}ﬁ]ue i's

decreased. The_re F@Bn Fhlifr ¥R ead Iened0ST. 0N sed to the user
~according to t?’luée Egéltbgq% emen%s tlhat corrprgiaie a question. Over tine, if t

he
user. is weak with 5 target audi i O LedRhagtgigng with the
word associ at i %\A’éu’@l Rfe,ge‘}t%%ﬁﬁé 5817 ﬁﬁsgﬁ*%‘?? ({}Ellelf/ﬁdm%yq%g%corrbi ?lbed in one
_question type,c&%ﬁ}igedroqtt{”@ p4A, URS ni®y pabangenditid subepert ¢1.8eflheanding t he
users relative ability with each conponent. The use and. applicatign of such
accurate gnd dgirainaydbe ushprisedatfi any ceimbinasien ©f 28y AFMAAYG THFEERM | furt her

on. The actual QDR nechani sm uses the matri j 1] I e
currently | oadedigub®ei s¥ch %éargﬁtdfexgé’&%a‘di %gggbt%gprdégpgﬁgeﬁe%yauat i on

flag at step 33.5, .increas ehitht Snd/mkedia sedheq@ 33. 6 and
33.9. A boundaF?f"???ﬁﬂtOfﬁﬁ§%§%lB%8 &fgﬁ%gic‘gat%vﬁgl val ues wt hi&%ll}wa r easonabl e
range at step FRivé Qb hRoman SIf téisair purst 12 aitiaseb pars 6baare indagiiret ed f or
each of the matrix types at step 33.12, then the resultiilrjlg P&ar&%e in the
rati os update tbeed: 6@ty meaning ihas tasynanynyiethe SPHECt SYRRPER' PRe™Y %t i os are

i ncreased and decr eased, - a~ and.. Tl it M ¥re TRYorfe8t, AHnust ed by
t he user,10cont QP'FP‘B‘T'éﬁvﬁégﬁ@o‘?’o”ggpﬁuﬂaﬁeegl'gy i@g?ﬁd%‘gserevaloues det er mi ne

t he speed by i ch. .= “IRrEsponds to the users performance. The use
of the ICC @;A@]er?g'a&vgre%gﬁh:%@be described with the I CC expl anation. Tiner

Cal cul ation The_ tiner, simlar, tg th %E}Wc HOMRWpee T disktimh

according to u§&m‘g§|l ?%??b@.dewgtsaa %ge corrgﬁﬁlor%corre?lq%gnsmrs a
question type, tNn§125iddoMisbPbf dbipdonthiastion of asvetdtionreldnygnd and medty eased or
decr eased accorpé‘i‘tﬁglrzlylsbdfﬂgfn\ﬁal ue tinmer-a~ at step . 34,7 tiner-/3~ at step

34.3. A boundakypel dsdepictéicktedttl U2, Buic] L. keagsramic 11 frer g PRV
reasonabl e range. The resulting tinper val ue is stored in.t ugsid on type
data tabl B ref dilibets semprised; @fuaec@%?? 11. Gaﬁtiloia‘g@gﬂge?} B%O%L#MOSG 50 The
dynam c custom sation of .th I Redideedd PN7L YR8 akédpd, bhe user
noving at a pa(?@mi’ﬁﬁlfm’broggfsg’gﬁagl%n%ltec Eelté&tﬂfk:leier ability. Error Regponse The
system may respafd, iQditRnt!E6M the gnestion parthéOnehefythe dr ehoiges SPIRRESPT ect, in

5 nunmerous ways. The possible responses, may be configured er, or
set dynani cal | thédxsanéeont@CrecOuhas e qupiopsoaten| ‘éé%tfﬁ@ée ?%%Q men t he

user answers | %%{r 5;%9&%"? 'a%cé#]gi ﬁ%h{s)%{%aﬁl IS#E‘QI{ Ldifertt %4dopss, aRd aeRherbftlor €

noving to the ( rme the text is displayed may
al so be 3,s§¢ Nor nal |y,v[vl%qggﬁ%}usttsgl%cﬁb?@rofﬂﬁpr:ﬁMelaﬁi\amthEBs.wth woul d be

di spl ayed 6ngéP°,°rrf6'an Irar content woul d be displayed no | onger than

absol utely necessary .t ar .t he nenory ' ibs ®he §8&60h ipatt 12/1emEnt , - as
will be explai rFé@nFrPd‘g‘P PR T ?Pﬁg}%?%nfypggg%ﬁglze seetati ngs pgtte i mpor t ant .

Too Tast and thg dReEodifRabd oh@6aistidieeltmenteandmieslia tipeakksdni2-hewd t he
correct answer, to sl'ow and precious tine . label
12.4. The answer type displays only a “type in input box: The answer

12.6 specifies the associative element which the user must type in. For

25 example, if the question is target language word text, and the answer is target

synonym, then the user must type in the synonym which corresponds to the

question 12.1.

Module Structure



is wasted that could be better spent el sewhere. 15 Apart from displaying
text, it is also possible to display audio, or any other nedia type. The
speci fi csyg o9fsdshe content type, and the output device w pcTdsveimsae the
exact range of possible error responses. fé.lrther error response types
include typing the correct answer in, or = even redoing the question until
getting it correct. Any of these may be conbined 20 with one or all of the
response types. Mhéulss prgtaeinycriphfl eansiodorgshisingelatger apounss pbretatedidts be
described further on, for nowit's chanismw || be.el aborated as shown in
roures 35, 26, aaduasions. Fighpoelesaiiuatontt toresHiitis RI0HF pandionn
nodul e 19 det ermene i t p

" Branchi ng by therH ftr‘l’] C}%é ugsagta ﬂ“esg%gg’?@ﬁgg%’%%?ﬁgﬁﬁ%dh‘éﬁglﬁgﬁwé‘%g’f &tion,
al l ows the errorcougsponsesaxadcondeds bttt wasdr oi fideey: e iatly aspeonof the sgaemdet ones.
.If the configuration is set to play an error beep, than it will play at
step 36.3, 9f tmegansed igiogpepgraedndsiple. i+ will display at step 36.7. WD
01/ 7s839 PCT/ USOL/ 110sG 51 Simlarly for the audio at step 36.10. A tinmer
det er mi nes the IMogt modhles heonapirispd aprtain  Htfemnagien 1Whichihis cpmeonntd éb¢ ure is
checked at step 35.14, and.if it _Jjs on, wll _ continye. until .the correct
answer is typed MHOHE ¢ E‘ﬁd'§?$-5,[n’%§rm‘élufi‘?snﬁi°ctallss° r@&@Héﬂcrgidcﬁ‘%‘bnwg% 5
Simlarly, the redo i . e hecke p - 8. a il
continue until taﬁﬂw&gél‘?é@{: qgeﬁlgl\?b@%t%ﬁls n{s g]‘lfeéc eq g?@gl}oggﬁff;ﬁﬁmgf nﬁ“‘%\% eset
limt is reachegr@khsWRAnFig8e Mheor exdnfié, by1e311yn8.2, N3.1r13hend 293,
question is incorrect, the correct answer is redisplayed before the user
attenpts aHbt hemrespestivealy.aThis infprmsetipn isiused finithgtmanagementgngd implgmemation
(I'ntelligent Course Custom sation) Th ' urpose of.the | is t
generate out put %eppimodulss Sg’ﬁ e?#ﬁlﬁe&mgaﬁtgg%f?% wnes gpeclis SoplPbpri at e
difficulty for GachuRakih hlfifo {7 kb G Tliviliinl HdiRlesot iinifidd By user 1S
unfam liar with™a content Ttecord, then I'CC 1s arranged to produce a
stinmulus or queshdiprTDMuusilberss dhe arehaiding wetayls | providei thei wseorwitl usefubht | y
beyond the ability of the user for that particular content. This is

achi eved by incﬁ&ghn@lbforww@%%lﬁ%tb@ﬁw%@wy of responding correctly
to a particular stinulus, or question, as appropriate by adjusting the

di fficultyiof theasmainigt daun invkdch oftthefielde of eschr modile ésiused twhey ot

Content wdth is defined as the nunber of associative elenents of a content
20 record whi ch theafungomphtheaaspestive mednle e Forerample ip the apiz modpe it ie| ect s

to use only 3 assogiative ele t Spr..S Jef il L i ; m then
the wi din s 3. ueiio <) gieFuf o Qi crnecoalet 8 s pielin Abodiu MHICEY D |2
formul a: associ gbdcpibed belo@ssoci ative el enents)2 Referring to figure 38, two
associ ative elenents 38.5 conprise 1 association 25 38.6. As the nunber of
associative ele (S, d es from2 shown in fig. 38a to 6 shown in fig
38e, the possi blrfzﬂa gigcﬁg@gns al so increases. WO O1/ 75839

P ot R Iryg PR dhet SrlRe M ey s s ESRREOE Ay
associ ation. Fogelgéspg!e.epei\;@j fﬂ%ﬂ&ggﬁbsh of Qlquit. ¥k dElBcted). 2TS alidvwn i n
associ made

fig. 38a, then ations mnust w th each content record to
achi eve the spegbthi £eowepidiordiatdr had atuserto easily configure the system to match

the requirements of the user. As described above the quiz module shown in

figure 13 contains information for the management and implementation of a
25 quiz including: identification number; author; module identification; module

name; and module description.

The remaining fields of this module include the following: the number of

questions 13.6, which is used to determine how many questions the system



5 hand, if the width is 5 as shown in fig. 38d then 10 associations with
each content record wilt be necessary to achieve the sane depth. The nunber
of necessgpy1a539ci ations is cal cul ated according to the fpermshaiiose
associations = (depth * width) / 2 Inversely, the depth nmay al so be
calcul ated after a course by altering the710 fornula: depth = (associations
* 2) /| wdth The significance of these relationships can be seen fromthe
potential for forec i r fARP6f Sid gressary to
| earn a content mrugtc%?%%a?%foggggéezﬁfﬁg etgfrégggﬁ (t)Hr} nconvggggllsd;?&t%hlgqggi lity to
set the degree §molwevehicdueati@ofp&does @61iedessarily maranedotaFof & gaationg t he
_ hecessary nunber of associations necessary to learn a cogntent k record to a
speci fi ed degr ehé wotalmposksr bf Questions alsrdepprdsoache gupherof copigntygeqrds,

however, using avera f.r.om I.ou f C e [ ecor | de .,

. statistical acp&‘i‘da'@?.qf(sﬂ Gy “eM‘,”%i”f) @2#1 ﬂ%ff ?‘Bﬁgﬁz(r?\%\%ﬁﬁ%%v&g%%/ﬂzo
associ ati ogs W bl EnBeEesAatind e hidPRal bt despeah el dusherbut . the
aver age nuiber Tor all récords can be Known. At this poi nt, depth is an

arbi trary nunbeppwhithé contemt iodidd slevisresrds, fom lastar 1 & examplsi anditbers t he

systemw || generate for each content record; howeyv i . must, be.connect ed
to the users actgas ‘ﬁ@ﬁdﬁéﬁﬁhﬁﬁé@’f}}?ﬂtﬁrerBu@&%?ﬁ?ﬁ%ﬁWﬁ?m BT cal Iy,

depth shoul d dto.th . i : d i
e ned This + TRy Er i BkHal p S SR POUR, llesfioh AR 1RO 119
| oss". WO Ol/rﬁmﬁg%ﬁc ?%@5@@3@1@@&& ore&tdpe fzotigh ech guedtion tyde aneof

content records , having reached the S2-CDR, then drop down again into
| ower CDR lgevel at a fifnef tvhile also steppihg through dack word by the desgrnl- | Tharefere, Hichi gh

|l oss rate is expected. The degre f loss .is asure of .t he nupgher of
associ ati ons neéiss seonienf g¢ t}’Y‘W‘f‘i %8 ‘tﬂ?ﬂ%’ﬁél?”ﬁbﬁ%ﬁr%ﬂ S%%p?h{e%hi gher
the degree of |oss. .t t dsBal BRy Ahét thecidd lestcont ent
record is deeneaecpgdﬁggteeh{r)}é%é de ug}%&g‘?{ﬁéﬁ?g tm&he S2CDR. stBy determ ni ng
an accept abl e | gssyibAlpe, @RS confent Sepd vonkybebpuestidred veittethedC apiestiong y .

Adj usting the depth up or down until a desired |loss rate is a_i.pi eved. The
loss rate is cakypel anddo @ unil lathe comentgyerds had been augstipned,sIhe I, g5 /
total S2-CDR content) .Thtg.gde thuglstlﬁrm nes the average nunber of

associ ati dis a @vFFHIERT I} R eed to reach the S2-CDR Therefore,

depth is inversely rrldel ated to loss rate. As the gcﬁ t.h incr.eaéigs he | oss
rate decreases, Thad"VQQB tyes starts wigh thetfirstronienb we g"ﬁ’t‘%ﬁ\”@“f”& Wt M ange,

the user may indirectly set th t ; ekRoARl Gt Resakieat t hey

only have tine lﬁtﬂﬁgﬁté’f‘ %%_%@ﬁﬁ?gﬁpqnééﬁgwog@% éuoﬁol S% or they may

determ ne that (E)d?&tibh L LIPS 5t Qneabivines Bav¥bdepsquestioned. sThemextr spent

| earning nore content to a 15%loss rate |evel. ) . 1
question type then starts with the 1™ content word again, and continues unti

. 20 all the content words, and all the question types have been used. The total

number of questions in this case is 125.

The 3™ QQP is similar to the 2™, but instead of first going through all the
content and then switching question types, each content record is questioned

by each question type before changing to the next content record.

25 The media values 13.9 contain a ratio for each of the possible combinations of
media types specified for the stimulus or question and the response or answer;
in this case, 16. The association values 13.10 contain, as above, a ratio for

each of the possible combinations of association types specified for the



The I CC nechani smfor adjusting the depth is simlar to the DR, CDR, and
timer rnechanisns. It includes depth-a0 and depth-(3D. Depth-a~ is the

val ue w 2Q M, \eg(}i)ch the depth is increnented if the |oss pairRishfi@iove the
set range, anc?‘ epth-~i~ is the value by which it is decreased when the

|l oss rate is below the set range. Once tk&® depth has been determ ned, the
mechani smfor inplenmenting its value is shown in figure 32. The CDR--~O0,
CDR-ae, arid - ~3~. yal PAS) r pd Acbheal innthiPesseotioas iations
necessary to ?gggﬁﬁ%\eé?gg%gé aﬂ'li'ﬁtg%u?g ss%rg)?f or mance g\nﬁgl)l £1Sai SO ef??gct ‘t he
CDR fl ow, howevgimulwhfsimhhealesel3adyim the quiz seauke dontaime Irattbefbr eathoofithe
~calculation, the precise average depth WO 01%%8839 /1JS01/ 11056 54 may
be set. The forpasbible Bimdeseionmas. (pdhapresenyemapdmsnt o Ipyratiepthespanges
after each quest.. -~ i S, as | ; - 15 ~ t rors *
CCDR-(i~) + ((toetxéﬁq%go%%lf’s forpias, Tﬁé)rgﬁﬁ)e\gfsr’/orr%q?g2 -eg%ewgée?((?o cg:i ag% error +
total 15 errord. e tidfield. total number of questions 5 In the above
formula, the CDR-7~ 1s the rate at which the CDR changes, or flows, per
guestion for both $2- ng..~z - L t t user has
started to study:® gmtgﬁg@%ng%e §/he r‘félg Sﬁ@%ﬁﬁ@ﬁ%&%%ﬁ% Ihlgltgsltalrﬂg%e nmust
be measured fr oehb@venCiRe@aRéERY useRperfdibatice: QbR mdzfranierhifod deleoting onl y
provi des data on part of the entire process. .p.-CDRis content that is

still 10 bei ng questioretypesandgeporsting the ratimvaduns willde deserited dap mosdaially
Therefore, the fornmula is further refined to: S2-CDR-~, = (total nunber of
questions to r REHV'S2- CDR + tot al | oss) / nunber of S2-CDR content records
Figure 39 shows a typical content flow pattern over the duration of a
course. 15039. 1TheNotebogk Madwlg point. 39.2 is the nunmber of content
records axis, and 39.3, the CDR value axis. 39.4 shows all the content to
equal CDR 0, whihnbtebbukmiotiulesisarit desctibel bathi refirenpe toefigure ld4nyTheiest i ons
have been answered. After a period of ting

. ,. the user answers questions, and
the . CDR is adjaichool moduleds dhegrepns WeW}é‘Gl?‘lt‘E%t‘” 8P@§%A?W@ah§gr fas had

the nost difFlcult ith ... 20 have RS b : ,gher CDR
of '39.8 show a?yﬁtt?%;’t@nw Wf}éplg’tuﬁﬁmoﬁg%i‘q%ﬁéa&gc@%‘flgﬁ"'{?ﬁgﬁ mtnﬁg%%gdn"tggnt t hat
the user mastergel S 060HARHudS] iRdiefdsR43%094,5New content that the user has
not yet started yet also shows a corresponding drop 39.7 as the course

progresse The,.course conti E@gﬁg L read through the
di fferent f%:DR 25 REY, 8|9P'rl}§ntan°§‘:t%?3?§1\ge 0 u‘évgfri)mpeer ?%?ge The remai ni ng
content that has not yet been started continues to dr 9 mor e
content reac hesTtteFif'ea’@os&VerBlfpﬁﬁl-% Wdypes, two ?/%Vlﬁfﬁ‘%%ggls@?} %5%6%‘%?%056 55
Lastly, when t S 1}"&12@ 6539 1456 d@bimihBewhiRR VRN wilecor ds
have been Iear@ ,%;%ld ere ogleq"héa:v have a val ue of S2-CDR 39.17,

General |y, therg @eg for HeakRstedaohteat. f Oneverdmple afenviewTindist viest List new

content - (CDR-null). The 2" is content that is hein earned (CDR-[-n] to
CDR-n, 5 these viewaenaydjsplay a naévedert wesdamsthe iafiide @%@-%Wgﬂ wesd opr

collect] Vi(la(l) Y on the right side as shown in Fig. 20. A list of 10 rows may be displayed at
one timé. Notebook automation allows for each row, to be displayed one at a

time in a timed sequence. With each row, the left side may appear first,

followed, after a set time, by the right side. Each event m the sequence for

each content record, or in this case, each row, is referred to as a step. Step 1

25 14.7 in the list view example contains the numbers which refer to the

association element, the media type, the amount of time before moving to the

next step, and so on. Step 2 14.8 contains the information necessary to

display the right hand side of the row. In this example of list view there are



referred to as ~.-CDR). The 3rd state is |earned content (S2-CDR). The
anount of content in each stage is determned by different factors. The
anount OfW%\j\fLﬂwgl content, or new content, is determ ned pgir/¢doe118gi Nni ng
of a course en the user, or instructor selects the desired content. As
the course 10 proceeds, the anount of nggv content dim nishes until there is
no nore left and the course is finished. The anmount of S2-CDR, or | earned
content starts off_as 0, and ingr S Lefta, | Soth&abRBsbk Vidivk |
eventual |y, al Pmﬂ%s@%ﬁ%ﬁPg’t%gﬁp\;\%Z% i ltsf%ﬁly new content, becones | earned
content. The raf LR spB Rl HBYAS: figlamotdeeorimBdatettee to the | ast
~state is call ealaﬁﬁg}’tg}gﬂ?ents ?I’ow, or CDR-~, | S Finally, the 2d state,
which is a neasure of %(&ﬁ anount of content being |learned at one tine, is
cal led the conCeptenS MO %t h. Content bandwi dth may differ fromuser to

. user, according to the length of the |earni Si Ent-wiEwWHRE! S
aptitude. Cont Ergurd i ehavestthe F%ucé‘FrEG?wacge{%f%io?ﬁ?hgﬂgggﬁsn overall I earning
speed, hence its setting. i MeTal B @ beified efhefby tiCusex br dhaeoursoed-ent
bandwi dt h 2nay Béls%re‘?"SfFech(l,k’V%{)l(rs*nggbthe ?ot al nunber of content records. For
exanpl e, at a BanawhAtfe! tol, th heommercigped a sewises ofeqRESERSHEr el at i ng
to the one content record, when new content_ is intc{uﬁdgoce%bsegngrﬁ,usgnce t he
user conpl et es cohfégiratiorodfiite icontesterar Pesavehas & GUTLEY Y85 exerci ses

that enable himto view the content .n.a. i &t ¥n GhIQUBST 1toN 5t PEhe25
contexts as setlhgycampaoR & 1%??‘81“%9“%%&% ?egtuser answers enough

questions correctl.y r [ lgrggrtgmﬂm@u(st@mtd;ed@umiemgﬂage)d by the
CDR- a~, CDR—(Sé?ecéﬁﬁc%@g@% l:nlqg% the CDR value wil|l reach % gﬁ%ﬂ V1 O
UL/ 75839 Rf PCH5SOBGHIA5S seadirduahguaga foo masipulasiag Aaapessof 14¢ P¥not an

effective val ue when the object is |on e r nt i an. S bei ng
that when a usetatéraerftagkidh \ig tSWffhiaWyﬂl?uggt‘i {égé %ﬂcﬁ qﬂgx?e%g g%tag g%eg}cmont ent

record, then they will quic ' (R fRhiveNused 115 bembinktisrm nenory,
and, after the RFPAUYSESR g?‘@'w ‘{}Ju%’giel%g)ﬁéggr#\nhﬁl S usual |y answer the remaining

ones cor rect | . KONRYEH AR kbdMe & shedifisl oube ThopowarelhoRSLISt ect |y
y

does not necessari nmean that the content has been | earned Orro ﬁgll be
renenber ed in tieegk itedaisles B sysham casilpto gsneraieEOMPIEX CoRICRREH E O B  dwi dt h i
set tothe limt (the total nunber of content selected by the user) and the

user has | ect }a,ﬁ@ the WO €56 efiey @in betrbferencedfromy any| of e Py pe
over whel mﬁ% Oﬁﬂ[iiﬁe §) gg% ﬁand, i f qtuhe cont ent . band ?dt Sg’lfls%afsutsgda nunber

that the user igblispaioekotn 8QhdWitgnthe AR ¢8S YR h ong t erm

retention is augnented. |n other. wor if iof@ReHrRas], asImmay i n
uni ts which ar etosgleghgnngent EFCPWéi‘?@p@ﬁ?ﬁlﬁg,&%ﬁeﬁaﬁlﬁni ng may be opti msed.

15 The algorithns th -od kel [ getect bantapp Expmples énchides ent
bandwi dth is ast9H! gnvg%{(l:lgﬁ)ﬁ?éggﬁgw dth = {session ti meq) / L}S.-Jtél' ng per
associ ation) / {du@Ausitiiy epecificislesson 1angeeceien| Al MR ed QW8 Aount of

time the user spends in one session, tine 2 er_a L AL1,08 dnecifib@ tinme it
takes theagser $pecifiedndate orqtimst 78S &%eqtr'g‘&ﬁé’ﬁaéyé%g&r se?si or?%ics t he

number of times a question wll eqr 109 fortC estteitt whieh drad beanone
sessi on. Cont en®sSOERdRG BPF Fécdfahgggf(grsetﬂgd?uncti on of 3 factors. 1. The

session time \Ahheceg]gdsmﬁ,ghaxhed‘r%ﬁnﬁ&ﬁdﬁt spdlsd oserpgonténs whidh hasheepsiEf mi ned as
ti

t he average sesSion of all sessions. 2. The ti [T ARYAS) sggpation,
which is the avgpagefién; rentbutrwhere thpuSONYRCORFRS %‘ﬁg?@}g.%n%ééregg s

flexibility of SQL enables the content to be queried in many ways. As long as
25 the data exist to enable a query, then SQL can generate the appropriate content
records. The data referred to consist of , for example the date of each error.
As long as the date is saved along with the content ID number, then SQL may

access those errors made in a specified period.



by the user. 3. The frequency, which is the nunber of tines a content
record . is viewed in one session. Cearly, the optimum content bandw dth
1, likel yw%vé?tf% bet ween sessions. Therefore, the bandw @h/ss1/i18sé he

pr esent ?L/3 S839 PCT/ US(I11/11USC 57 enbodi nent recal culated prior to
each session by the I CC. However, dependitg on the application this

cal cul ation may be perforned nore or |ess frequently. Once the content
bandw dt h has en ] 3 ey I t made to
cal cul ate the Eﬁlﬁbegg}%ﬁ%%\%ﬁ?lﬁiﬂg{&ﬁgtﬁ%r 1%1??%53%3% %l{?ﬁ%%edwalngﬁgl f the
content bandwi i, hger20vitidridestribe@andas] below. t he maxi numis al so 250, then
~no new content nmay be added. |f the anmount of new content to be added is 25

records, then %g&h&ﬁiﬁ’g%ﬂtérﬁ% f%?.@ti?%ng??ﬂ% Wil dian SFRRR 108k IWekdpt thhd it new

content be added. cont ent ban decreases as the user 10 answers
_questions corr eetdrniddsdhithigore emeniclection ceterinemeh bSeCBRordehbeforertber of new
content records to be added is calculated using the foll ow ng algorithm
New cont enft unicontenf dessslesigds i gy exampplesopgnt %@W &5t ¢ g"&éibé?f’i‘ on) /

Ti e per new coRtHEACMrRT b SudR AL RS B2 RS BT aie o7 [ON

e aver I'e per question for new

content (new Cg@gn@ﬂ'hsﬁigﬁoie@ﬁ%@@rﬁfr%b{hm fealeesonan@arent Aaiiort dudicavediage ti me
for all question). Frequency per new con?ent is the nunber of tinmes each

new cont ent reagpdemdis] be questioned. The new content unit cal cul ation
t herefore determ nes when new content is J. 20 added, and how nuch to add.

The S2- CDR contg?‘,‘r\c%tii(ﬁ1 &R&th DN s bhensblatre SQugbelectwontist teoords| | an
entire session. is allows the user to | earn sone content first before the

revi ew prpgedurthatsimr precisdlyerepreséntativegof thyonserh pederneanes. n e Ehisyfistrilede revi ew
procedure may start: 25 S2- CDR,cqntenh unit mni mim = tg’sesss' ncg' ) |/
(time per S2-Criegeess6fisglertiny critenp rdhles e FYPIEB) I %‘&Srg‘? 0L/ 75839
PCT/ US(1 1h105G 58 .A il t4 mdégﬁ%&@%@ﬁtes waljused is
shown in figur ége%ielg%ﬁ%;sgrfﬁé%gg% |ég;tt}fr&é}§ al so details the 3 states that

conprise the flygegérilssarih@efth famtbrspeci fi es their rel ati onshi ps Frequency
is an essential feature of the precedi ng content bandw dth

SQL may also be applied to question type selection, however there are a
15 number of other ways that in certain circumstances prove more effective.

These will also be detailed further on.

Course Module

The course module is shown in figure 16. The course module groups quiz

? modules and content modules, as well as notebook modules and content
20 modules together. Any number of modules may be grouped together in the
course module. The grouped modules may then be run automatically in a

specified sequence, and in accordance with the settings of each individual

module.

The common module information is included in fields 16.1 to 16.5. Each
25 notebook or quiz module must be associated with a content module. The
fields ranging from 16.6 to 16.15 simply list the modules which are contained

in the course module. They also specify which content module is associated



5 algorithns. It may be predefined by the user, instructor, or content

provi der; however it may only be mani pul ated dynamically by the I CC
(I'ntell'i ggotorfee4swse Customisation). The frequency nmay be sgtr/dwinmasch val ue
of the CDR In this case, the frequency refers specifically to the nunber
of different question types set for a quig nodule. Wien the QQP is not |,
then the 10 nunber of tinmes a content record is viewed in each quiz nodul e

is equal to the nunber .of guesti p bS oabbaie hRyauferse@uengy to vary
according to us‘érWIB@Fﬂ‘b‘?ﬁ&ﬁtggo%lgﬁd&e%cﬁﬁecg‘%?%nto #Jecor%l. Therefore, the

change in frequgncy. 40SnEREwRE, ThidesulBYelnitge 6PRBsa~, CDR- (30, and CDR -~a
~val ues. The $equéncy values for each CDR | evel are determ ned according the

foll owi ng al gorjithm 15 j @Qﬁg ik cé8i6¥eCa Bhidiséiidduld frem 4 ncrease
frequency CDR( nhle) “fﬁf rf’?yr%ecl]%cency@é)g?fé% elcr:vmcseﬁlggecr ease frequency CDR(n-1)
. by frequency-(B%},u ThevdiLBRUSAEH!, @hizzashnéBRdkenedulés Hhenayinjso aieateased or
decreased accor in% to the users score on the next ent. |f

| | evel 1_?on n
the score ks togy efthetchatent?quiztradsypiehenk deadtesithiouel Rt e iiibney is

too | ow and shoul d be increased. ternativel y,c ] SOmERdusest @0 hi gh,
then the frequealbyvsohin Wee%?re‘(f’?‘l?ﬁ OICHR (?fter{l)‘él a%ésﬁeygt‘ieérggnnl?\%g t_(lz)g be t60 hi gh,

and is theref ori deargasgd. xg%lg% el dofichf mdadie! tik igert ey rhtef Hindoand
maxi mum frequen ?’eaél f'6f eAch "['evel . Frequency on a larger scale is
det ermined by tfig |sQaNeRE®eqMhearthetrconfent odgles thepntser itfWihgauieathes. These

will be detailed further on with figures 41 and 42. T a

rel ationship t hagstarheo pycsiuesriessan L der the qwiz AT AP0 \/\Eﬁﬁ%%ﬁ?m
famliarity, time per quest.ign e , rrind € fdsesetiof figure
40. wo d¥/ 7888@Sﬁh¢ﬁ%€ﬁ}11§6§%&§8‘h£§0§ﬁ€ nﬁd‘ﬁ&ﬁ@ act or;}pna?u;\exbeup,. their
val ue increases_as i0d| aif ey h todrcthe @snteasmiot de¥n as

i ndi cated at 40m?%ukgq{)%gt‘%%dR Z1f0. g}' ia%I?rﬂeases t he questi og difficulty QDR
40.3 al SO i Ncr eagsle, @envy thekinghthe wonteatst afnthe icaptent, magule, §i fHS £8%€ cont ent

record. At the sane tinme, the ti allotted to 5 e ' Qe 2
decreases as doéssarthb and the qonisgt gpizgpo %é&‘fSSSF\@%P%?MF%aﬂP%(Q:%ﬁtgnt record

(depth) 40.6 and the frequency. .t hat Le I EGRr &étiad étBve &f 40mBilusl so
decreases. Moredpd&ftta N r?éns“ﬁ‘g@‘ g@?@gﬁ&rrel ationship between the above

ment i oned Jfact ofg 4 5idni8 déRfibed BRE withaefeyabetn figurestid3e 26 0andleddi pul at e each of
the factors on 516 content record by record basis. The actual

rel ati onships b t hese factors nay be altered to suit the particular
needs of the coi{?ﬁ{,&dgp’ of the user by defining the values of the

Ipﬁ(r: ?ggts gr \?\,hgﬁ \tmﬂl&g Elgt.gf (elétﬁg&g{ztgéoeurselz%stgr)ﬁ%%b%’ mbdifte %tﬁﬁ’éﬂ Refigied 170

The ICC module is similar to the course modules. In content and data

structure the ICC and course modules are identical. The ICC module may be
' 20 described as a special instance of the course module. The mechanism that uses

and controls the ICC module will be described in detail with reference to

figures 43 and 44.

ICC Configuration Module

The ICC (Intelligent Course Customisation) configuration module is shown in
25 figure 18. The ICC configuration module contains information that
determines how the ICC mechanism works. The purpose of ICC is to
customise a course to the specific needs of each user, and the ICC

configuration module determines the type of configuration ICC will perform.



incorrectly by setting the COR- (3D to a positive rather than a negative
nunber. 15 The rel ati onship between CDR and the remaining factors is thus
reversed, wphamwsgyg that the actual relationships may be mamcpussiemdsby
setting the paraneter values in different ways. The nmechani sm by which the
| CC (Intelligent Course Customisation) isZexecuted to inplenent a course is
shown in figures 41 and 42. The purpose ~~ 20 of the routine is to generate
a custoni sed cogysenfoasibndntaieedliseksI(R chaiduetion mobtuld hiss4 paegiries,t he

means of collecting user information and transforming it_into questions has
been descri bed. dafault|18C2mussh aeti 1S3 setbalt 24 asdifarecagf 1§ 4% BpRultddPoni sed

. Diagnostic Profile). to actual nerate.a course. The.l det er mi nes what
content to use, SHHATRFPRPT ‘?Hhé‘l‘%g?fég %558% oerVEgg%vglgas} éhea?%fﬁ? Ef‘i"ﬁ udes
when to add new,contenticaMABN el WO SrcOfdub QRER! NUseF AR 813 WBling Bue! €Vi €W

. I earned content,0 as el [ asot he many” ot her factors that have been expl ai ned
previously.s  WeQdgsiba3he B/ courdshbfsel66. Refwnd 18.84 cootainsghe waldes, t he
system starts with COR-null, or new content 41.2. \Wen the. s steg]:%hecks

for new cont ent that aresectiapllyHa placeryrhileghe spvier 1s Binpes andythe; foracasti18-23nder t he

content bandw dth by an, ampunt, equal Eg (e If it is
determ ned that © éélﬁ{ugggasr?&y&b{éh%auéérgaé gﬁwa%agéﬁgélﬂ%t%%?‘ ng\?vcgont ent
equi val ent to t he  Reh CRMHeRRhiddHnloptifiisa eofing fordkpéifidduskd. Before setting
t he not ebook and "qui z configurations 41.14 and 41. 16, the systemverifies

that the user has not fini. al; D&Y &Odth : heREp&emai ns
Sone new conten?ﬁ’%scg‘?rdésegéﬁaﬁ%il’ll# ﬂﬁeﬂglpe I's néwgg eﬁgﬁ%@?ﬁeﬁ a c}c))urse
desi gned egpeci didkipnfl Wnen@WiGiPRIdR hed & tB¥ point @tlere Bserstazs thedysémnot ebook
nodul es may be configured by the user, instructor, or content praqvider.

General |y, a nodier they shawit cdfit &iftis value avillsbh stored udsdifferent Jgsaionsthe

settings for error response are set. for .a thorough vi,sion t i t he
user the oppor t (f§FHS it thléﬁﬁ‘sﬁS aﬁ?F‘ElB&é?rf}feea i tegﬂgsuéeg?ulﬁa%gsse ’ng:g'\r( or the
error 15 respon %%\é dsNCiTide rﬁaihﬁ?&tiﬂfd 16h M Lo Bedkepprisdd $iRftagpr r ect
answer, followe y tHe user having to then type in the correct answer, and

then redoi ng t hgegunRipeOweddr.Dis the aufkl dfGesspnpersyéelin Nwanbez ofiyveeksght be

set so each content record is viewed through each questi o‘%ﬁ{%ﬁ'ﬁ? g_leefore

movi ng to IShe ndfs isdbew length-ofiihe spurse.h Endcdam i 8.4 dn thegtpesitic be set
many ~~, 20 different ways according to the overall purpose of the course,
and to the cont &MHSE§H58:  When the not ebook and quiz course is finished, the

| CC nmay prepare a simlar course for the errors the user In this

de 42. 3.
case, the error Deptht Bhi6 e pecrage nupbr of t‘é‘l‘%r?@‘*\_i\i‘sﬁ?f"fth‘@ ‘ggp?e)rft 1§8§ﬁdent
Qener ated with i EaEERign XA Bl ighdt Y Ele JrpEMHAY Ine Y e ¥

generated with éxanp sea or “errors nade in that

session. As was  giesmr willeBe RafedoUWiigth 1805 isthe muaiber of associative etealentsl at ed to
occupy a.full session. WO 01/7i 839 PCT/USO /110s6 61 \Wen tthNHser starts
anot her $&si onpseadhfer coctt eontensamentddtForgzamplend thedwen agly WaPtH8AR Ent ent

woul d be added 41.9. |pstead, .the.l .Syst enat i cal ach CDR
content nodul e FPWH P”I‘fg %00@54 a’éﬁ%éeﬁgu%‘;zlfamgvﬁ?{%ﬁ&{ﬁe%gdzrﬂtrlégll';%gﬁﬂflﬁlg
not ebook ‘and qui {Hl)& e €5 HeRARIEE #hich cntBniseill sdiablutiédin t he
user will fini sh%g %eégpt;@&ﬁ%c}int en% I'n one session, including redoing
error content. t cougeheFanfiliarityel 852 issthe degtehen whivh 52 uSBHs demilir wathenough
content, the S2 ' . o -
the content he has not viewed yet. Content bandwidth 18.8 is the number of
25 content records which may be quizzed in one session that are not new content,
and not content which has already been mastered. In other words, content

bandwidth refers to the amount of content which is in the process of being

learned.



CDR nodul es will be executed in a simlar way to the previous nodul es,
except. that the content of the nodules will be different. At any tine, as
set by 1QyHhe-&84figuration nodule, a series of review noggrgSoirysde
triggered at the end of a session 42.5. The | CC nechani smrotates through
t he various nodul es both systematically, 3&and according to the flow of
content fromCDR-null to S2-CDR The actual conbination of nodules is
t heref ore depen t ont r r i BeiabdsTwEgut for
each user. The E HE ha'!rzlg?délring'%el?ftgﬁégt e tgssgagflﬁ%rlc g%trati ng aﬁlg
co-ordi nati ng tRQglVvameousfagicygugakl ¢8.60 aseht s ratis ef dithe| dpemomakiegt hat
. takes the user fromtheir first session to their |ast. Secoqr}%ﬁnbo,di nment
The second emboatisowntionsiin tepeqiiz uersisepteh quir tinge- j Bfficiracy aptep idniSas 20

described in the fast ephodi nent. wever .. tn thisg e ' t training
_process may be har¥atigl Py, tigie $RgP g;nagﬁ}goﬁs&éég‘l({}lg %n%%ﬁ%ﬁ%?%e@ﬁlveness

of each trainin J 8@ claf8k DidiEl 13D@NS thd ek iting t6 peker um f rom
manual , sem aug%trgrg(?%\d@?'o%??@aut gr?ati on. There are several different

types of, automphigRistionf Tihopa asbiadont quiz 18dBds themveragp tisgdo kakedi z,
timer, configuration, and course. Content selecti on gult onpLion refers to
the sel ection ofissociatiemin the&pihlimederaspeiaion snaigbek) 8. 1445 NGBFTaEe | e

overall goals of the course ar ecif] J - €. content type, content
range, w dth, dEB’Fﬁ? Fltaﬁ%’ﬁlaﬁe%%a%f:%lr}%??%élly sel ects content so V4' 0

01/ 7s839 PCT/ US01/110s6 62 as tq. optim se content f] whi ch

each content redbe @HBV@"\‘%"&Q’-%FDRP’H I{Z’]H” 15@@?“%*@#4\&%%\3@?%& L i ni ng

the rate of new content,t & ThOUDR isbet ween
%V%ﬁ\fﬁ%&g iu%?ﬁ?ﬁg 'ayéolf‘ﬁn%% @ler PeEUMane is

CDR 1 & S2AUcDR He0 requency for each CDR | evel, and
much nore. 5 Nogﬁggﬁ)lgd%léfoww&th%fem%e apfigere @2t oCHRAGAI18ASt islsho kmonesf ers t o
t e

the ability of systemto display information on each nt. record in
a speci fi ed nmanget theexDORGs ﬂmremdntedathnrth@u%qu@mécorr%ﬁ& ?ﬁﬁ'ﬁéﬂés&’ rat her
then sinply selecting to view s a word and ;its £ LNt : et of
content, and th@ﬂﬁr%@@%ﬂﬁ@a&wﬁu&ﬁ&‘st CR7RE ‘Y}_P‘Fé‘ thg%sérgég%‘{vgﬁt@%r{:egtrlg, |
automation may ‘é{gﬁ%&ém s?ﬁr 5 8R0S Soun b BhafBs eHIRls i9ftehstAvRA SRS whenghshverst he

eac

users perfornman content record. For exanple, with one content
record thesuser pRYdiauRd Risederaaest ohithespecified enteyimsenrey SMR-H8118AS: i on
associ ation type, on'the neh~t it nmay be ant8§§m and word. Tﬂ?c?ﬁt@ ci ations
woul d be sel ect éxlthenavetageptragusy of cbargs Wgthg. PET AYRSPOR f 2L SPBEY e
not ebook specifies {he order that an association is displayed, and it's
timng. For exafPPES-a word may be displayed for 5 seconds before the audio

of it's definition is played, and the fter a lapse of he text
of the definitideveol d85§ déeé'iﬂ%fédwg et 0% 105 e?egﬁe%%%qgg t he

next content record. .This feat ) 9ledRtindi 1ol 3l eant afecdmilifns but 20 for
f ocusi ng concenfeEPEY A" Qﬁ‘n&éiq‘ﬁegelﬁigs%gH .
+20 control different features. The features that are controlled by the level settings

will be described in detail further on.

Quiz Configuration Module

The structure of the quiz configuration module is shown in figure 19. The quiz
configuration module stores the settings which determine how certain aspects
25 of each question will perform during a quiz. The values stored in the quiz

configuration module are used during the quiz flow which is described in

detail in figure 31.



Qui z automation refers to the selection of question types that are rel evant
to the content type, or to the skill type the user may want to focus on.
Aut omat edyld dTB&spefers to the automatic setting of the timper@weefedsng to
user performance. 25 Automatic configuration is the ability of ICCto
automatically configure any part of the S¢§stemthat the user does not
configure, using the user profile and the ICC algorithnms to determ ne the
nmost appropri at A f ; LeW A s the M6Rr&¥Liha69338 question

PCT/ USQ1/ 110sG gﬁggt 3119.1(;5?2%&&?]2%%%5?23%&2 t he g%%t onati on, qor

conmbi nati on of @bt dahechatgyin fifftultyesccotdingtithehe venitisration 1sewgacti®orof t he

. systemare configured automatically to the spegifjcs of h, i ndivyidual
user. The goal se¥agiple.HB %Wtfﬁl%étﬂo‘(i%ﬂfﬂegl}}cé@(?‘bﬁ@ 4?&?%‘5 cﬁﬁfc AT \568

| ear ni ng speed, _or [ J ' i rSRAL SrodeRARgI g on the
. purpose set at T‘lﬁeée‘{)gﬁilﬁﬁ%%éﬁégr gegjgur ghgﬁ%usuai I ;slﬂby an e>?pert, or by

| oadi ng a godul ) ecthdvwikr Babedibarslectthi STher®DUi iventalud thagsnetriblitetieons
fulfils the same functions as described irz the first and second
enbodi nent s. Howehef,the stimiles formé veluesrisothe pimuluserma m3tsXe b QR¥apted t o

train a user to 'deve| a manual. .or sensory skill .  for I ual
dexterity and céfitothe q“%’(%B’@hFac“igBW@%E@E&Pﬁ}éﬁ?#eﬁgrydgg%Fl%%gp’a ulg . prior
to being used tg dev e HonsKitd lgSanstiiectiovcet e Mheforddi@ present
i nvention may b%‘odgeegpgglugggféy??g%ncoﬁh% current |evel of skills or know edge
possessed by t hgeUs@le ofthe QEi vy the nidie diffiedetie qettivdi fBns isof formef The

invention may be used to diagnose existing pr(%b(ggms or deficiencies of the
user in arléas ofunimgawal thare dembeady aRyife sange &G YE H¥ness.

Therefore in the present enbodi ne t he i QaAPEF R Wi th
content type ot ﬁ\éﬁ‘lagﬁa‘l’ﬂeftﬁ’gwaﬁse @b’eﬁﬂgﬁﬁﬁ@pdg&ggﬁ%&gﬁﬁ ?la(? f:ontent

type, as descri @T%Wdimﬁn{}vﬁist. enbodi nent. ~~ 20 Such skill based content
is conputer genérated stinulus that does not represent words or | anguage.

ST T Bl PR L PSR e T

per cepti on. S is a colour, or series of colours,

a sound, or serj SALDES usth B8 8l atrbONTelt digyerinel19.3 dxteratngsut er | s
different for eggﬁlag%dnt e%&? tylgl)se, 25 and uses nethods standard to

t he
i ndustry. (Koweveie, lehpth pf toes® dispkgl thettextgift teet displerns ano kféldgbﬁéﬁat ed is
the sane for ail content_ types. _ Specifi.callyy, wth L SKI a skill
is targeted anddeempies wh@ggr(f@@&q}'? ﬁé“‘é?é’fb‘érféwgftea&g%%ﬂg Eﬂé:h\;sgr %%%Shat is
easily responded to t . : nfubt thpS &0 th
3, 5ot 5,193 dei e Yo oot 70830

PCT/ USOL/ | | | | sGTE8™ , until it is beyond the ability
of the user to p&gsRengsiver ihas aeweisniicotréetly. Terosytypein oharigem A& val ues
of the paraneters used to generate the content, systenatical and in a
| i near sequencegdetemaings thermaximum number of times the user must type 1n the Corree

; 20 answer if they continue to type incorrectly. Correct type in 19.7 determines

whether the user must type in the correct answer after they answer the
question correctly. This is usually only used for preliminary leaming when
the user is very unfamiliar with the content, as a form of reinforcement. Redo
question 19.8 determines whether the user must redo the question if they
25 answer incorrectly. Redo question maximum 19.9 determines the maximum
number of times the user may redo the question if they continue to answer
incorrectly. Error beep 19.10 determines whether the system plays an audio
sound when the user makes an error. Correct beep 19.11 determines whether

the system makes an audio sound when the user answers correctly.



within a range that is determ ned by the user's responses. 5 Visual
Perception Figure 43 shows 1 colour displayed in the question position

43. 1. Theyp@heszei tself is generated by a conbination of pgmsigiesd ues for
red, green, and blue that conpose a colour. The answer choices the 15
43.2, the 2"d 43.3, et, are also generaged nunerically. The user may be
asked to find the nost simlar 10 dissimlar colour, hue, saturation, or

bri ght ness. Th OUtH?u%ef?fgé{éHt’ ‘r‘é.lftﬁflehhg‘{ﬂefs*}gg@%ei BE bdnterli thiek akd apswer s
u Yy g

meki ng t hem ob¥f8L$ SErs. r y becone |ess distinct, and
hence more diffigulid melibbirect AswS @hoicss frabjuestian. nidme meamplergéiithechoi ces.
~ One exanpl e of "a question involves choosing the nost simlar hue froma
series of col ofsr chibfceFmntenharefdontent abeivser, has aehusse 1R RPTERWRI 2 hoi ce
colours are separated by a huye of 50. If the qu i | l.ue, then
1 answer choi ceonient] thetdhe ysegdiap pljeadyJpgstess ’aorg'ﬂg%h{t@gt %ﬁ#’?girmeén?s Ge. The
other ansver cholc A R thhiethg Nonfend Fedoke fe0kIReticudaswer by a
hue of at \g?easforgﬁr% ﬁe?%%éﬁﬁ%z%ébeﬁge pgf 50 i s obvious to npst_users
according to pﬁ@éﬁki@ﬁsﬁay sanHuwtae tn-erra? Gelexypmy forghet sameiquesiion, iticpuld user has
difficulty with 50, the .difference may _easir,rl %Sag i ncr easedJ&lo a roi nt that
the user can easwbverdishow riguiubseaupr gusBHRS: g r Samgn Uizl WS FITH and

bri ght ness of the col ours r emai.,n G i fﬁrlfH. ase, while the
quest i ons becoﬁ@e?t%‘rcé’égqnhﬁi//bﬁ?efsﬁl%e&llg]aﬁ&sﬂi%Egjaﬂue ?? erence of the 25
answers are cut 5 per question. 5 is an arbitrary anount, and may be set by
the user, or byCanitentiselecti®@entual |y the user will reach the linmts of their

col our perception. If they are able to perceive hue differenceﬁﬁgf just 5,
then the gf ff erppfige 22 BRywhihe sechamism for selevtingraiont 4858 SERPHYGY/AT0SG 65

Once the user reaches his Iimt, and iS np |onger I i ngf ul
sel ections, theseid G@lmtetoﬁﬁ’uéfleE’icF’cYﬁé iéltg%PS%U%ucﬁggss%hghgﬁgggﬁ?n
incremented or decreased by .a pre-set Uhfent @cttisAQt kRp Zer bas tiof
questions star PP‘%?%%ﬁwgorfs{cger%ﬁ'eass@!q?o drtficult by hue differences of
5. 5 Wen the yser.r&oshas fHas willnddect @oftents fioad angervahitss efor sonteRk

meani ngful sel ections, the value of the question colour saturat Qn,is
systemati cal | y stlectiGmeinttem 222 d&@mmsgdnéym&tap%%fétm Ao A T 585 ot her

series of questions start i.n noying f.rom. t.0e dhdibhtCiybd Ry ihue

di fferencks of I@mm@%rgz'ghg‘gﬂ‘f&? I‘Fé\é‘ﬂ?gF dF%ch%gg%?htg?? pertgtg%ti ve linit

w thin each series 0 . ti-Qr Jascrnsil elfiv@ stdris] Deazuye toef systerur at i on
val ues, then tﬂga%gi%ﬁfegtggésjﬁ%adfﬂ;%tg anged. Changi ng_ the bri ghtness
systematical | y Byrfheteeitruefidiof the amtbnt Hom dteasanian itselh e eFPEhge of
guestions again at the first saturation value, a tcgatﬂf{'{yﬁg By | ue. The
di fferent qual idléneent6f oust enntent KRS, may, pofy it o N BPIEgHPREss  are thus 15

conmbined to genergte a. w de yvariet eSthBRS] (R%RE 1 cOfiéntpossi bl e
conbi nati ons). Vo S’ugaé’rven’ﬁ?fdt%é%g}% l%feggtfahlr%sddt}gﬁ quest i ons t%at t ar get
bri ght nesz per 8P flel Auribe¥i 1 Mby BBrRgeivalemiie “‘aGfomidal pa€hiy m@lﬁgesti ons
t hat syst tically nove through all the colour . qualitjes test'b léor

S

bri ght ness per aspéd conterfh&he anetent metasiatabasearaf is MEYALATRRERE &% r at i on

is targeted. .~. 20 In each, case,, the par t. A Rf 8d s any S
ability are sa\ﬁe(fnﬁwetq‘?éteﬁjﬂd(’m‘bcr‘ﬁs?e@a dﬁ%es?pla% ofi?égn. Each cont ext

(in this case ﬁ?ﬁ?hﬁgﬁlﬁg%&%@m&ﬁiﬁ@aﬁb%ﬁm‘ and brightness) contains

the degree to er wa e to answer neaningfully for each of

the target qualities (hye, brightness, a t tio2dbd: atFk@pr2.$angdhows the
data structure Nextithe Y?i‘éqs ‘bég’gl ?oé‘?‘?“glm%gﬂ%c??rbwu%%r k)g(gene?at eg col our

content . Ege hue 5 84 %o bg%%gﬁh@nmg Sprohria@SQbrdogait Fes sx&splz, Hdheeach

series of “questy'SAs is re at the point the user's responses gecome
*meani ngl ess. Theah#eriterkibis Zessamt thert thehvalug) & loggied n %08@08#;‘5%@

PCT/ USOL/ 11056 66 bri ghtness-0O_S5. 8 shaw t.he r .~ col our
quality is chanfgethedlsssansatpsend P‘@“‘FR@ i nsagggd;aﬁgde& g@.ﬁg,gaggﬁuqrugﬁ on
"sequence 55. 6, he_.br.i the a i4th eorstenteecards athi ch t he
questions are s%&’e ?@éklgglhggﬁ;lgtggg%@g?ég exg%gm, a sequence of hue 1,
saturation 2, and brightness 3 means that the hue of the question is
rotated at a degree determ ned by hue-0 after each question series. Once
all the hue val ues have been used, then the saturation is changed by a
degree determ ned by saturation-D, and once again the hue is changed for
each question series until all the saturation values have been used. 10
Finally the brightness is changed by a degree determ ned by the

bri ght ness- D,




and each saturation value and hue is used until all the val ues have been
systematically generated as a question. The question and answer difference
is the degpaRk@oWhi ch the target colour quality (i.e. hugprdishi/efoss bet ween
the question and the answer. The answer |5 and answer difference is the
degree to which the target colour quality3®f the answers differ. The val ues
recorded for these 2 difference quotients is the degree where the user's
responses becong et RdhLH collefSatitaks 23 8Maf thetvatuel ik Bl the@flesbbrewdser s

col our perception ability wthin a defined context. The Question type
57.12, stores whiotbelepiebas picatchpdtanesandglaalessor HP s pobexecute@0 di f f er ent
_question types are shown in figures .43 to 54. Target quality 57.13, stores
the quality of qgligsieast Remulsplt beartloctieriaf thémheachyesdratovaludyistoaded imal | y
goi ng through all the possible conbinations until the users responses
_becone neani ngl ébsapnyepriatat@t quereans combinpddeforppeng p¥ecuiedt will be used in
future courses. Future courses use the user profile to generate 25
questions fpcusatheen thheuaryeassujtusibs Defear batitty  thsecotmtr fisldsautendn a
difficulty, and slowy noves in small increnents beyond their ability. This
may be repeat ed paedetermvinpdrordsr whichomay be aeqgeted Seth the MepPiga date; Preontent” set by
the user or 1CC) before ving to.the .next series Q u | . V1' O

01/ 7S839 PCTI USTiSta {661 B dpReY ra?F'&EPf‘idHﬁ%s %“h%?ayd’et°8{“ﬁ1&nr§§§gﬁg VS DAY ues for
the col ours ar .e1b%%of't9cli | AWBhenddestcdi for MRPMS iPL Heasn, dr aBbssdviewach hue

val ue has a coi Tespondi ng RGB value which’is stored in a data table shown

I

green 63.3, and ue 1s s at” saturation and

bri ght nes S})(Ya' ueg|epfiorl BRMedBE BB ensallthe haveiatve sletensf fobaheveelacted and
100% The brightness value is then nmultiplied by the RGB val ues derived

fromthe hue t ahbateshmenrds beinigdoadeds sHoRekr~it Resdkes n@difigrennssshetiiercheen =

and 100% " Sut ur @preifc POk dgmERs ol DI et bt B SOk B RE Y mxed.
A, PUTE, SO 0U T be LIPS BB Rty g 20 a0 areen, and
ROB = 1 ghest  RESTBIaHERT RS Iequr bt adpishal Fosyehiiffogteff Hobrt Jfm &EC0)

(I ow RGB 1y Low ecifiel Redht mddAW. RERs eontdnt is, feradxdinglel &t)the (| ow
R&B 2) 20 th tcﬁgé e\c/lgl%g %&%:%c ourgnand hence questi ons ngy be

gener at ed. purpose of producing the erroneous answer selections for multiple choice type

questions. The basic procedure to obtain this content is the same as the
content selection described in figure 22. However, the content module criteria
is usually different, although this is not necessarily the case. These criteria are
20 as variable as the normal content criteria described in figure 15. However, in
all cases of content selection, the SQL allows for highly configurable and
customisable selection criteria to be easily implemented. This flexibility

allows effective content customisation for each individual user.

In order for the SQL to generate meaningful content, data must be stored in a
25 user profile, or CDP (Customised Diagnostic Profile). This process is usually
called tracking. For example, if a user makes an error, then that information
must be stored. It may include other information such as the date, etc. This

enables specific content records to be queried by date of error in the future.



Al ternatively, the nunerical values of red, green, and blue may be

di spl ayed instead of the colour. The user would then match the colour to
the RGB vwalugFss3oi gure 44 is another exanple of a questi opcty®e/emepri sed
of colour content. 25 The structure of the content and the content
generation do not change, only the displ¥y of the content. The question
44.1 is a colour and is conprised of three values, red, green, blue. The
answers 44. 2, 3 to W i s EX:844u6SB3%ipHiBtion and

SCr! USo1111056 e gl o P @aR iCARICR AR he Kb dcs The user must sel ect
whi ch conbi nat i1gRkRfe fala@iknalle theaesdtseftthe trapking proress ¢ beimmiediatetiombi ned.
~Figure 45 shows a question type that is opposite to figure 44. The question
col our is conpradsceveilablp fosshechsmelivaf thapwser. 45 2, and 45.3. The user nust 5
sel ect fromthe answers 45.4, 45.5, et, the colour that is the conbination
.of the questi orFig@eo6l shows gome of6the sinfomwatien thpudsttragked: yd haw itds our
content. The question is corrqpri sed of 4 separate Cogkﬁua{cgog 'elafv 4%&2 46. 3,
46. 4, whi ch mayorgenisesiiSiNR & G20 Baqks fhecuser B A WVIThE 4 SqUE T TRy be
anything, for exanple, 10 : [ r | i tida tkme BY. ggi ng
the col ours intoé‘egtg(.msfyp?%%‘st It}‘sgétrlﬁgr%r%?/y g?'?:a#fge%e%gﬁﬁg&a seque%g%?om dar k

to light. Any of;f REedidaitypel i§ SpdifteCafter everyaychidny Setitims Rlfe icodefatlt on f or
determ ning the sequence.” Figure 47 is an exanple of a guesti on type that
tests the user taecsptngwhich detsroines demamennt ob tisne dindted Jp saeh gugston7 1 s
conprised of 2 colours 47.2 and 15 47.3. There ) Pajk: ach with
a different rel@®pg-orlsr Bmeﬁi?ege&é?seﬁé\? Be 55‘3{938%??2‘8%18 {tﬁggﬁ%ﬁ‘gst
contrast, .or the s . e Ti 9Ab HNeHddan cact Guestib® i BerdBy i S
simlar t$8fi guit€®? ,éﬁﬁgﬁéﬁoﬁgtgﬁ%here exists a qqestiqon pair 48.1. The-
user nust find ghfniedly didiined by usanterfantae pdhis wilbetenplaned in dgtath a ., .

20 simlar saturation, etc. There are a Iarg)g nuiber, of ﬁpossi bl e‘gguesti on
types; however , furthererc HTiges asediG2e7 ivthegum of FQt (s 3 TSR &PF ng

becones 0o d fRiscsen vy Nomercaired 28 sefrtie S B RS RLer S0 AP 21 1Y

SWer, enables the programto

devel op a detai | ed Bk laGoirs bdd8 qusioh .| i ty. The 25 structure of the
profile data is simlar in nost cases, and is easily nodified to suit the

needs of Re Coptenty Lins, A0 &P CNSRAAN. LYRCl oG gaitbaniat ] ons

det er mi ne 1R our qualtty 1s tested and may easily be

adj usted. Wen %gatﬁ%%’%écﬂ SonteRE RIcHRY; t Coritéret IBr 62010 referp tms specifigantent S339
PCT/ USQ1/ 110SC setting will determ ne whether or nat to dis I.an}/ t he
correct answer,reaord ihdhe content database. Times used 62.11 stores the number of times

each record is displayed as a quiz and notebook. Total question time 62.12 is
the sum of the time each content record is displayed in a question. Total

720 notebook time 62.13 is the sum of the time each content record is displayed in
any of the notebook views.

First used date 62.14 is the date that each content record first appears ina

quiz. First error date 62.15 is the date that the user first answers a question

incorrectly with each content record. Last error date 62.16 stores the date of

25 the last error for each content record. Number correct 62.17 is the sum of

correct answers for each content record.

CDR (Content Difficulty Rating) 62.18 is a value which is dynamically

adjusted according to user performance. It starts at a specified number, and



how | ong. The ideal course structure for colour nmay be different from

| anguage based content; however, by nerely changing the |ICC paraneters, an
i deal couggqptdsycture for colour may be devel oped. 5 Pat pefrusRpengni tion
Figure 49 shows a basic exanple of a pattern recognition problem The three
circles represented by 49.1, 49.2, 49.3,38§1lustrate the change in state of
one circle over a period of tinme. The first circle 49.1 is black
representing an, off stat it Cl (DR smplidsttRe &3R4 @akbility Ng an on
state. Finall y?hfi“n’éla?'%@rﬁﬁﬂ%ﬁdg%bﬁ%&i§ldl;‘?egi, a%ﬁthe_r efore rteypr esent s
the off state aggai Mat Epecidéicahtemnreshidch Hiple GDR Stglies Fapsitieriyanithdhe he
_object of the question. As in previous question types, these y be

mul ti pl e choi ceontshereeotdeQuSBR 62619 i@ the hiehesttipwe! St ASOPCIHERRA BEY of

many. The user nay al so type. in.the correct | t I dggree that
_the user nust EhiEYsr ééltheo‘gt@@il%’@g CORENLS AP tt§ hg{'e ﬁ?gqﬁag;@etauesti on. If
all the answers, ar | BYyy QY (IreBREANCS i ENstbBhriow) W bylike easi er
than if they Wedreéregr@%};téﬁpggtrﬁeentyby 0(. 05 ?gconds. The degree of the users
accuracy may bgygeasured. Figure 50 shows the sane basic features as figure
49; however, one new di mensi on of conplexity has been added. The ;tlate of
the circles mayr-~n.206600LhNUg A¥bd Ghi ey Be 20y olif udeoto arke seleéted i t e
nunber of ti nesTagSg. ﬁs)s%ows t he ciﬂg}cl e on again, and then 50.5 off again.
The duration ofcopesh resordst aavailable varcoursak i GEnYCFELYe s PFE IBhARSHL 'y nor e

conplex and difficult. Wen the states conti nue chanaqi orth
nuner ous ti nes,onhdhetagsed cORISBY %QSfatSP e‘#rﬁ?}”f)ee ﬁg%ggr%ggg?g?fgﬁgges“ on.
25 Further, figure 51 shows ¢t . i QRuBbrobfa@f f state 51.2 is now
the obj ectlof t‘ﬂ’é&fﬁé&‘f%’ﬁ&’ c?{%ga?%eﬁg?%si{t%%té&Sl. T rerraila;ns constant. Figure
52 shows an added conplexity, .both the op.sta fdorgt at e
52.2, may have Degfﬁ%tg?laosﬁé?égi‘%&@ W‘H}bS{J@ﬂB{?FS Ql%ggt%b%tﬁn e?orgiﬁotat% changes.
~'~" 0 01/7s839 PCT / f | Sions rleBdsER¢ Y6 tardtumttbale Qype of
state 53.4. hbmf,ieié\'%ﬁ%gﬁ%ﬁég%né%, lthere eg?sts 3 possi bl e states,
bl ack, white, apgpgrey. The nunber of possible states may be further
i ncreased. However, the user's ability to answer questions neaningfully
over a set numbgr of &E&t,ﬁ‘rﬁﬁl@i b3 23 RraPE LRI GMtioh Fegarting seabh b eErrdEach  of
0

t he above nenti 'ﬁg‘ac%uest n paranmeters, may be nmerged into rrané g_gesti on
types of Varyi ngudbdrfaacul facks Eraequpneiat order, ofsthereacirerras. CoBteabida?-*2ont ent
targets one specific quality, and tests the users abil|] d
correctly as t hatentifiest theuspecifigy sontest {9@%‘@? ?ém%anﬁ@rf%& glll‘{c’?li%gﬁlt to 10
percei ve. For exanpl e, at t. en .0 : blab en€lhdesothe, Wi th
only one state ®H ’é’%ﬂ?ﬁt@&?&i :gss,{hecé%&%lﬁ%ﬁ%ee?ﬂ%&sect_ the pattern that
s the same. | fyige o isddiud a0 uRabi, anedie oo andragsogiafipn SAEX. by
decreasing the difference between the duration of thtg correcEﬁ arrl%ggr and
the incorrect aQuweiDs62.2d identifiestbe quizmpedulesessogipted W $he RO, BT €8%per cei ve
the difference, 15 and thus tﬂg ansmer?né;é/i |1 be meani ngl ess. Wen the user
starts to2fake 62.28storesthedaie theienigf ¥aS M3 %et quality, then the context, or
the other qualities are changed systemati cal lé’- by a,set ano,ég% oo J each
quality is testad rariaesratet addedeorofubtiagted peearding fp he JLARSHIHR V' det ai | ed
profile of the user is thus gen ted, .. 57 i QU Dy 'he Chtettat a
structure of theoRieHy ﬁ%@%‘@ﬁé&lig%crkggmt ués(%?'cgrrr@%gﬁl ts, and enabl es
the systemto gg&grate question types of appropriate canplexity. As with
t he col our cont ; when a user starts to make errors in a particul ar

series of questions, t uestion settings at that point is stored in the
profile. The usQ”eﬁﬂ%gglF%o{ns anot her series of questions. The data that is

25 In preparation for a quiz, the system must select the specific question types

that will be used. The question selection mechanism will be described

referring to figures 23, 24, and 25. The mechanism is based on ratios to



25 stored includes the nunber of states 60.1, and the conbination type
60.2. The "' conbination type determ nes the order the states are displ ayed
when thergo3;ps4¥9re than two. Nunber of flashes 60.3 is tperi@baliioggmber of
times all the states are displayed in a question. State 1 duration 60.4 is
the length of tinme WO 01/ 7a839 PCT/il §bl /110s6 71 the state is displayed
for. State 1 pattern 60.5 refers to any one of a group of preset patterns

t hat determ ne how the duratiqn of st.at C i isan. For
exanmpl e, the dd?taﬂﬂ@ﬁarﬁa‘fﬁ@?& ??%33%8? @%3#{}%?!9&2?&?@51? z?ﬂ%?%édgﬁét amount .

The patterns are, mat hematical |l R0hando ARnidue gasstiontypepl ex or sinple
~as necessary. ﬁ%a%B%}\g/g&}‘h@girln%%egggﬁfb? a?%o acp))pl i ecfdnl to the 2d state. As

t at dded, th i nf or oAt i-0n,i i coditvi dual |y.
QA # of T achEisvs £f SPGB0 08y LR AL erpRRg Ll of F B Logy F
~flashes between_t ' 48, aRs ] sdeX he sfgtify d ufthaabirors
difference 10 g&.@%ﬂ%%ﬁggﬂ??@%ﬁénce [ nwtﬁ?]e conbi nat j on _tyf)edbet ween the
question and tIng jgREMLER . atAtdp 2h2 tQdAwlichf &r 8ng 6aseqd. the SUEYUEFOTBRtst or e t he

t of diff bet th t] . t , ti
one.qual i 1y, usutivy Tt PrpaderrarBie e’ doRen gosdhls AT a7t 1o
quality differences .are O, i 7] Voo & \&A diiblilefremcds @bstiba t O
60. 23, store tﬁ@“&?éd?élée“t]i‘?&%e%t%e%éogéi%bafse&gﬁesg&e@ di ]1?er fror??each ot her.
The smal | er th%&!{uﬁé 65 §NG Quediivl 6] Sbrfudihsietratio éorcracks stimnlus Gurewti on type
60.24 is the question type used for the particular, ﬁri es at ;‘éerﬁ“ ons t hat
the user is ansyehéngusiiee gaa’sedqinsdmyﬂmaSZSﬂ%SttOﬁ‘S]% at step 284 e
question is targeting. ,~ 20 An_exanpl e of diff rﬁg& ' e that
uses the Eanme Iwaeh l:at@s‘@auedﬂ@f bg dealts Bwqt%y'fi%u{r%e dé}i‘%??érn?%moé’? circles
with set positions_.change t ih HEstRatey g maria. tHpdieant, or
varying tine. E%%f%rtegrf}gwfggﬁgsgrsn%o%ﬁgﬁéck to white, and then back to
bl ack again as ,{,gtﬁxr}ﬁa@x ¢guAls iR rivinbee af mtticesrusedan the spepified centeAYRS 54 6,
and 54.7 the state changes to grey instead of white. 25 A}fﬁ‘ihfﬁg"&m nts,
the user nust piewp 23.8éhendhe ratio vilugs Bheach mafpe RIS SECSPUIE I may t hen

be nmeasured and captured. As one cycle finishes.qi Jieppatmetgel f as
| ong~as necessangdia, aW@SQPf}a?lPB’SQ‘"ﬁ’ vﬁsb%/nl 3@@ '/a%dg?éf%ny poi nt, the

fl ashes be repla ] i t thefialye Bbovessepssfrom| 23ahewus| y.
Both nay & so ﬁeg%m@%%ga??%gtlﬁgoagg’r to continue pressing the keys in
tine, with no Ghy@sed it all SRS data lis buerlopdeday agai n be neasured and
recorded. 5 Nunmerous ~ drills and questions nmay be generated for . a wde
variety of stimylUs. fQnARLSs rebitas e1mmstdpa3l9 dfhe rbtio_sameisrsot tol“Piased t o

content invol ving sﬁapes including their geonetry an i,ze),. di nce
nmotion, quantitgmesk’ gdex anstepd 10 athich Wﬂbmﬁ%ﬂ’é?ﬁélrﬁ%g OSQP'FeII)BH? ivﬁlg)é?he
guestion types, and using a detailed,user profi dyneig gigh kaheeé €at e a
course cust oni sfoteach efzbe magriGesdiA 2AdAR ‘I‘J'g@?r #eé?&?‘tr?{s%du%%ﬁanged. ourth

Enbodi ment Thi s_ enbodi pent | cal s ot khdchffedt a1 f JkBts ons as
descri bed2%i t h ﬁ‘%‘?p‘gg‘{ {H%oguﬂ{r g(/lglglr}g&% no ?%rﬁ}g.ﬁl—bwev%?!ﬁi nthis enbodiO?rent
the systemis aﬂh&%ﬁ%@d"lf? «anad §§e23. 1k Pheotaliessf r@ﬁO_au@rlﬁ)ﬂwnd#"f‘iﬁ@By as
opposed to a single 15 uSer. This is_ achi e,vef(l,t hr ought., h'?o JTET-S %fg lgn

Educati on Deci sihewaltiepptetraty i thermairipds) whigh ks pow pRtRe 'GESEPiped” EDsS
(Educati on Deci si on Support Syste L0 F¥hde MRECThasbe eqiidigo user
profiles (CDP) 4fvhthipHRoly ﬁ&grﬁo@p&eﬁﬁﬁhﬁn@nﬁﬁ y#‘dagﬂﬁaccessedqby t he EDSS.
The EDSS det er nj_h[g% t FatiEYAds\ 18 theSk i tppe oalde, ibankthe pesent yalug Eh user
and provides insStructors, or program supervisors vvi“ég,, rgphs reag#tﬁéenti ng
the findings. Thes Gelbced bastes B LEDIS e readera Sumber (s Is graafer b he users

sorted in order of learning rate. The . earnin te | o ' is

! £ | g@& tqg'_llr
- cal cul ated by tfa@olmat'“@ﬂl%%éh@&%’lsyn?rﬁ’@eréﬁggiagndpt?lg Gce aflist of users
ordered by the nt of nt r s 0kMted® 1N COR-null. This would show
whi ch user was 2ﬂ€§€etm?f@? iur?:agf&nkﬁgmglgourse, and what content renains
'still to be learned. Any of the information used by the I CC nay be gat hered

and anal ysed collectively for a group of users. Further useful information
woul d be a list of -




WO 01/ 7s839 PCT/ USOL/ |1 USG 73 content in order of the difficulty
experienced by the users. The content which proved nost difficult would be
listed fiygli,736 the content that was least difficult woptce/useritoss ed
| ast. Beyond user and content conparisons, the EDSS al so anal yses the 1CC 5
configurations of each user. By conparindgOthe | CC settings and the act ual
user results, the EDSS may determ ne which I CC configuration settings
proved nost effggtiyeane THRe HP3%R thRius S6Rt HAR haaebn UeRfminied. CFF kand
awaits the results. ‘After a set anmount of time, determ ned by the program
managers, or by efileEDS3nd 8 heasubestimebu| fosnarfer mglipte owtohatled rawldplehecked
10 for relative inprovenents over the previous period. These neasurenents
are cal cul at ed msicheperd s g stigpidpsifgrmatiof the frsislugstion %A%l e. The EDSS al so
provi des a nechanismfor finding the optinumsettings of different
_programs. Each bdlext, e yabesiofthe remainingmatrixdypesanuse be seleqjed; ehhisipmcesst val ue.

Then, by systematical |y changi.ng al ues, .one_.at ti d 1l

{reazuii ng the ofSFHIES 48 fg“ﬁe?f‘pr?'fgﬁ :’_ Brtﬁﬁggﬂqsﬁ‘gﬂ%gc@ ’i%e ?35%24~ihs a|b| e
o determ ne op : HFORem val ue
by a predeterm ?gg}égnggﬂt&!sq{kﬁ%%gyglaaﬁﬁg}h%%%t erer’n%ecti&ﬁor each s
configuration sghdit®@j] aBewpdary [f 4l tise eattest sfetheinmdtrivem leavd noayenbeenval ues

for each setting, which ma}/ be preset by the program nmanagers, or by the
EDSS. This ' 20sdlectedatestesf 24 hahenmithe velug of ¢ iraahieekeditp detspringuhit doek th§ur at i ons

for each differept cantent e,. and, for fhe different I each
course, to be dZt SRR P Ut Jiﬁ%aﬂsy.&‘eT#]e g@?{yﬁ’%ﬂ}epgﬁ?sﬁlg%ﬁ%%ed

regul arly gnd t el RS binte Riafe [oRARPAISRS J4% ROAGl. hik mRkigRAE s Ratha overal
| ear ni ng speed. gains are nmade, then those setting 25 are saved, and the
remai ni ng setti agaila(lf Ade haviiysoaded thealiley oot therel isf wo neadytofrepeahthe

i nprovenents in the optinma! configurati.on, WO 01/ 7i 839 PCT/ USOL/ 110sG 74
The EDSS is fl| esdm¢ step 6gain fonihe same, ghesien &PPCe |%W§%S§W3é‘%ﬂi c

approach to test,ing all, the possibl i g i Lot here

results remai nshl?n‘gﬁgﬁgtgae f’selg‘ﬁ%Iogggsogl?’ﬂ{"lﬁe%g%lg?qﬁ%dr%%%‘%gyp%b%g Sues. It
is desirable th@}.pl ] gdg{&%liﬁfﬁgM@ may be able to use the systemon a 5
network, such as "a l[ocal area network or the Internet, as networking plays

an inportant role in,rapi no, uj it B 5 RQiURRN S

t oget her ﬁﬁey C *gugeéggﬁg?/v"g? ﬁ'@i%g%geregﬁgrﬁe Siﬁngﬂgﬁidﬁcgﬁp@gﬁg&% Egllsl’ own

per f or mance. \Whgpunadinhile Prsaharik tfpes Forexhmgle, maltiplé Alawhrias aamiquegar di ng
the relative position of the user, the top user, the_ |last user, and the

average user. Thitof tdles,as doasatictations and any othergalesasy of stmulvsiormaatalisool . For
sonme users, conpetition c C te,a strong sense. r in
experinments hagPsy‘is%??f@Hat§gB’§t %ﬁ?’l :{hq H@?Se&‘g‘&s?@ e%tﬁér &I‘-"ﬂgp%ll tsﬁ;}?ésac%ot

rel evant to all %@éﬁﬁ:fsmgﬁia 8 qug%,a&&%{% febt€ f@esEol BB RRCAnswer is
net wor ki ng pr ovP es

eatures whi'ch enable 15 and facilitate group .
nmanagemehg Thi setittd| thdadt enpasible medit itppeccambination. tQp &, other hand) i§
students, on differing enbodinents of the ipvention,, K Fi.fth Enbodiment This
embodi ment i n gtheanle valusrisng, then that Rartienlargnedia fps cOMBINation ISIOSROSSIPIY Wi t h

respect to previj embodi nent.s. . d i i Bt in a~
20 b ch tho ot TG PEe oo TR cUIEY §otEiindnd b SoBEHOR LR HoskibhuaY |
m ni m se the usehe feckBity(ofi the ey isAvideat wherpthe. tothh péssitile ashbiaatinnsnf

stimulating the user to answer questions &léi ckl.gj“by creating a sense of
urgency, using theShatricesaré caicubrted.e Oven 7 NYepossibilifies exigh f9e FOS COMENser nust

t i gni ficant t of to . mtivate 25 th d
e n 0Pyl CRPED HRNRRGS S sEcA O Mo e A R Ny
requires a Ni ONofl G SBrmloa AR G Thidihed ki BdrhBiatidHsCthat Safmtused not

I'tself. e

~on the content St ates t user in a way that ]
generate questions. Therefore, the rules check to allow only the possible

(b

matrix combinations. This is shown by media matrix values 26.2 and 26.3.



WO 01/75839 PCT/ USO01/1105( 75 naturally generates a sense of urgency
w t hout the user having to waste any energy creating that sense of urgency
on his oWg opHlgsétl SO creates an environnent where the usepcgugbiyAdid on nmay
be occupi eg - by things other than just the content of the question. The
degree to which the 5 user's attention igg occupied by things other than the
content is a value that may be adjusted according to the user's |evel of
famliarity with the content, .In , e; ewh@li dok e user is
with the questi‘BH" &Yﬂ%ﬁ?ag%ethﬁ 3@%@%&%@%&%3 lélgﬁ’%e‘a’%lr%g]tﬂgu?f) t(? reﬁspond
correctly. At a certabfhel gveiuled]fiamtd 100, 4syis thé ki mdeaiwhidthpoinertoent has
~ becone "second RatUfe” to that user. This 10 enbodi nent applies a
systematic met kpekifié ngitidduallié it stegt 24)a.ua"hnglﬁd@litlﬁ)?f@ntlﬁﬁ?m?@?‘ééy PReloyser to

focus a part of their concentration on thing nrela content. The
SDI gradual | y mhangertedhe pext malpstyBe it ﬁte&/ﬂrg Irsnetg"ﬁocﬁﬁf’ &@ggﬁl?eé{ﬁg n}fﬁg’l fluently
to stimulus. This_.is the highest degree of "know ng" that the |ICC strives

to lead t uséPey achi eve. Fi gures 56, 57, 58, and 59 show exanpl es 15 of

the SDI. Figure 56 shows a display, far _displayi i a
question. The ddesngdp fyre2 ng ekaﬁéwger%éhg%ﬁggsig{e&g‘?gg é;r}gla&gnyv\here
on the screen 1,1 as | d 80dhe dsntek eqasle (1 Eachenswer
choice is repri\tg%ﬂ?@lg %Qg@%ﬂ%ﬁ%@é lﬁ«;tﬁﬂéﬂ%% 5? The user qrrust( )SEZ(I e(;Ifti t he
lane that ~' 205 ERhes ek specifisidrmatrizvigpe viloe e pbynidededn @ger 1705ds: bt | ane
with a steering wheel/joystick 57.7, or with the arro kezstfou q_gon a
typi cal keyboarmediatypstrhairix saxt gugstian ARdigkt ASYFLEC PESCYR; 3 etcegf)m'zg fows t he

user's present |ane, thi,s cpyl e _an [ is gh&ar. ' The
car - moves 1§ or wailes determing é@%n&%@c Q%ﬁ@ﬁgg%tﬁ%ﬁﬁh%%gﬁéﬁgfviﬁi on

mar ki ng, or featu AR RSk iPAdweda s waehiinghd tese fhat Gt ound.
The user nust r%’l?éﬁﬁ%g):ﬁr}ﬂtée gtz:lté}i‘on - b)l/ the tinme the tunnel, 56. 4, reaches
the position objjaclexbf fot dllowed foc example svhen the wstimatus fopmaty ig RO et ynnel

approaches the position object, the |less ti .ttfnﬁe e Qﬂa& swer. The
user's answer ithen eiiost Bec@ueiieth RGeS PE i ”ﬁloo re@? %uaesses%?@ug one of

the tunnel ent ranc&g5 @fpég’ta?%\ﬁ%nq%ﬁﬁq&‘%w a fsio vabue IdTe) ardsiver

response whi ch W&f user™s choice to be correct or false, - is the
sane as Wag PreyiipHsi ve 985@Ed. Pfce asehi ralet iseappliedto tesereh possible exptivay

di splay the correct answer if the user's selection is \g@r%ns thDeng:e&lq ing on
the user's resp@Es,etheﬁﬂredystam" nedetesminesif dhere, are Ay SfRlES P the ok ing the

user to 5 view the correct answer, or.t [ VaHEeghE | on. For
exanmpl e a corr e@pe M%Fe%%é‘bé\gfﬂ%&dcaﬁ" pcf‘gg‘g(g%& g?%?%ngﬁéBglgq?ncor rect

answer causes it to her iz THEGUIE Qh8 Svitten \Wutatont ib eouldarot beissed, ocus hi s
attention on thﬁyﬁﬁgllgﬁgglbgttg%a% the content is determned by the difFculty
of the input megaptho Gesstieunonile be ftnemiet gumbidecasndhe sutemstagts he ght  and

there are no obstacles. The user.may not stray fromthe.r gfore,
nost, if), a0t al prooédurtepain from the; kegingig. bﬁ“? 8%‘&‘58%5 B e?’ﬁlggglgﬁtteg]nf%f 1f the

road becomes convo , . an st-ac : ! & dfhiatposgilsle ' be

avoi ded are add@%ﬂiigré%%@’% ‘ti@ené%ﬁ?sggfgie?ﬁlaﬁ%tg?\{eed&%ﬂto veepr of f the
road, then the m{iow ks Béinf 9616ck¢li.t 0 focus nore of his attention 15 on the
means of selectrng t answer, rather than on the content itself. This
becones an exergjse .t ha [ aj %ixﬁ{kﬁ =Yg Ha9énenhbest tiledontityara
fraction of his!COREHSR %ﬁe?ﬁ@ a I t#gtes :ﬂga@nost common] y a%;oc' at ed
with fluency. TﬁLEﬁﬁE&ﬁﬁatﬁgpﬂﬂe. Setsequeatythe soquencr rerure fEYR En "G t h

whi ch he is working, such distractions and obst acl &sﬂ ma% eg)gatgﬁlt&qﬁ ced at
an increasisng rteeprotedupdtoTistectiony elcthe srmHRRR MMFEX SRESAHFPES™T he "USer to
concentrate on the mai';\gs of answering a question, rather than on the

- content is cal | f8m%b egree of distraction. If the user answers a group of

uestions correctly, and in a short .
! Oncg/ the values of each matrix type have been selected at step 24.3, in the

above stated fashion, then the values necessary to generate one question type



period of time with a high degree of distraction, then he is determ ned by
the 1CC to have reached a relatively high degree of fluency ' with that
content. \gﬁofh%@cy is not limted to | anguage based cont egfrushniiky S case
it may apply to any content type. The questions which are displayed for the
user are generated according to the mean$2previously descri bed. WO
0117s839 PCT/ USOL/ 110SC 77 A further exanple of SDI (Stinmulus Drive
Interface) is Showrbden ski. ghiteevahits of Rstlemdiriaftype ereitiemgormateastedimta (3-r ack,
the user nust navigate through a nmaze. A question and egn;{l\%ealtse 57.2

57.1
are di spl ayed oauaskHenHLpegtep 2413 donenugstion tynediAsHPesp elekeamin

what ever the out put,nmediumis rs,which 0 0 sible
" answer sel ecti oPfO8AWE Y rgpﬁagu:ﬁglge i 1r§<g "elrgP ée:rdd %@@?ﬁ%ﬁ%&g&e&?ﬁﬂw?%ﬁner "
57.6 is control @@Wﬁﬂm’b@&ﬁﬁ JBWedRes sabet@E a j oystick, a keyboard 1.8,
~or a nouse 1.9. The user nust %I nd their way out, by answering correctly.

| f the user does, not swer, Wt hi i L : | oose
Vito pornbst  Té BrrgiptShishig thd afestBh oo kel il WIEL {eBfies St PO
poi nts" as indi galedoP¥orerb! dverdite diestiorbtyped bveer @Ursibd ofitimel fAttang gisear

answers incorrectly, the correct answer nmay or may not be displ ayed
according to theme{tBegesuli isgaknopme bukejves simst theselections ivgH beguivaledidoust ed by

obi ect's whi oh aheatSk FfRon RREh oI, LS TRrHEE SN AU Pk
obj ect whi ch fogétgxg?i%%%ﬁ%dié tg%é BEUSERDLE wRIILRM0D t-Rget WG d ARA Mg &'

answering the q on ra r an the content, increasSes the degree of

distractiqp. Fi gamtiss mAPYE amostimsrsettingfonsond uteie BiRi absalupudsgreecof 58. 1,
and answers 58.2 are displayed, with noving "neteors’ representi gg t he
possi bl e answer contralpamhtiecneans Phenanitering thegresuliner HEetD iRTeRUse) 2d9¢d in this

case a space shjp 59.5, .to their selection. . The.|. i a
joystick, a keyb%%rlﬁoﬂ.“@,“’%a\'“% e t‘b"%’f‘“‘&%‘? (gnggl}xg%{rhlteas? tgfﬁgggﬁcggﬁ%%t

enabl es the useg,| chsélt.eﬁ*}aﬂﬁﬁmn Rinfsing the Qefkings, apécifc ratibhahrpeRg bokett he ship
is controlled by the user response so the SDI level is custom sed to the
users ability, usbhgirdeia dairbdesuleItheimedhlaSstctwe ofishe rativhelugs glsee of
distraction may be adjusted by naking the targets e, .and.therefore nore
di fficult 150 hi providest meang fogtheir %trg%%aﬁ H'@Pleg@/lgilé agflasp a8y | A

guestion 59.1, and answers 59.2 ar i spl ayed, with noving targets S9.3
whi ch represent BB OVCWH%W@% 9‘5@5’8‘ / USOl / 11U56 78 possi bl e answer

choi ces. The user nmakes hi s sel ecti %n b\é fir. nlﬂ t he e%un. S .Sﬂ?ét :hij'e%

sel ection of hi Onem#ecquestion fyRes hayg begn detganined, fora sef guizy (R e YT ¢ hen
t he next questi op & i licpdtt ARS igRRRtibRYypRe

adj usted by inc?gglse'l %ﬁ%%@%@é@%#&ﬂgﬁgﬁg%@gﬁlwag Wnitch t'ﬁe targets nove,

and S hence t heel BBirit @0, aThiwprocediteistdetajlet én figee3| ves may be made | arger,
or smaller. The user may use any input device that enables himto aimthe

gun S9. S/ jjyncl ugj i ki Va0 FE chnbined W 8 donfent fibt onBhe | CC
may determne tﬁgggggﬁlggﬁg‘%&lgﬁwacti gﬁ%pﬁl i e(’:Into SDI by increasing it by
a predet er m nedcgfi@ntttcddil.s Thefiist question migin display ubefirshoementgecont atstapl y, 10

and within a set tinme. The degree of di'stracti oln is lo reéi wheH éntae user
answers i ncor r e27.Ry Frem thg matrixtvgliesdhe asspelatiop clgments ’%\S&ﬁ 15cerne

di straction-~3~. Altern %iqé}/%iéﬂ Qf?go | SEtvaBmat ahag]ng{ﬁée}pgge Skodhtier action

hi nsel f. Sixth ment, 1 n géner fulfils the

same functions agmdassr ihed78N Thespstanithess proballitoset the diosipnepart 4t t he
present enbodi nent the systemforecasts the process which is likely to be

made by a2dser step t274.baElhes valtie of dbe stisminseformat maripiRdised @ SPAER S j ng i s
an elenent of |1CC that serves several pur es..The fir 11Sacf

‘notivation. | ccdm@éepﬁerea?t@yﬁwg SE’EBF“E? 2?8!’5 d‘é? 5?%“3‘_@ ’ttﬁéevélrg?tﬁq{r? Eleel y score
.- 20 and ti ”edaﬁgbﬁe,qﬂl' Gomblidioh Wil fRRldoRiznt PechiieValfidss Bétafibe exaiplé ke
beginning of a qurz as a goal to beat, then again at the end of a quiz to
'view the rel ati wgpddesdtaioranae theibe dbjeve irthd guestion padrpesiions The samwealscul at ed
using the followng algorithns: Forecast tinme = ((average tinme of the

sel ected question types) + (average tine 2S of the selected content type) *

(nunber of questions)] / 2 Forecast score = [(average score of the selected
guestion types) + (average




score of the selected content type)] / 2 WO Ul/ 7sR39 PCT/ USOL/ 11056 79
Further application of forecasting includes determ ning the duration,
depth, wiWphe 836 content quantity of a course. At the begcifishgi@f 2
course the user nmay determ ne any of the above factors. The I CC t hen
calculates the feasibility of the settings and displays the results,
allowing the user to adjust 5 them as necessary to generate achi evabl e
goal s. The firstd.af-8G85hI$ iR Redi@efsds OFof BLaniRe, fativhs akerDloaddd hev@eage
user". Fromtinme'to time the | CC updates the forecasts based on dynam cally
gener at ed user pedibabimncaad giphick éntodbe graphbidwhitcle sSoma augstipr tipes may
necessarily beconme nore_and nore_accurate, since they._are based.on user
" averages. 10 ThBawumars han gre t&"%i’fﬁ%“ﬁéﬁéﬁ&gt”ﬁ? P’é{&yﬁ’r‘?”{”ﬂ@eﬁ?ﬁfﬁf"ﬂy of
content the user_ sel s.to.l : r r & i ed, as
_content quanti tils e(gc&é%sseeg,,anggtﬁ%gggéhﬁ?tgﬁggnﬁok%ggﬁh&gﬂg% Elbtuﬁal e@gfi gure 3
8) determ nge thgec%l\éﬁéeaggmmmemgﬂ, associ ati ons necessary for content
records to reach S2CDR, thus affecting duration. The TPA (Tinme Per
pssociatl on) 1S e ARGESIAIay iR SHABP RIGR ofthe LRBIGEBHIPN THOERSHM: is _
algorithm as is eftficrency. Ef iciency Is the ratio of total. session tine
to association tlidigor AnsOMisatt gped, comentanosybe wrétrieveddo widplay the egotrect make

associ ations. Wen the user conf ié%glres a_course, ‘g“'&‘aar%a se %ét@ course to
take a break, ornserpihpidesosiaying iose thatathe SattRAYS t ec@? 4A94, then
they are not nmakj associ atjons. ,Therefo 0. f i:ng the
nunber of assoc#ﬂ%l?’dﬁ'sﬁgz énw%lqlso%eksee? (Eaff F |§e‘sﬁgr§%§f§ '@g&@ggéélggr ed.
Efficiency = asgogigad i 9Teheh 3 Blsdler bdieBRioRPMIF diRplay.aQewill beeinedrreat,] user
associ at i oan; Th%ﬁ%?@%gﬁg% Durgti on = (S2-CDR-7~) El %’content guantity) *
(TPA) * (efficigpgy)willlbe cdttecdt i on necessary to learn a set anount of
content is thus determ ned. S2-CDR-7~, as previously explained, is the
average nunber Q{olnﬁﬁﬁiﬁ I viikH %edh@qsff%feyzs,(bmmﬂécﬁtmélstic@rahérahswae(rppas. Dept h
as

and wi dth, as we he average O1/ 75839 PCT/ USO1/ 11051 80 nunber of
errors, and the mussbe handiedir Anientehdedequestion type snaydngluds a samplg seRdeRCequant i ty

is determ ned by the user, otherw se the entire.content w d for
the cal cul at i onWherfea pyard must %fegiﬂve?éﬂf?ﬁqq?ceﬂa? T %ﬁgewf 8??‘?03{?6%30 an
average usgr profile. Lo #/3binb qhéiSiol QiEmay Bfharough
data for 5-thei W°5%Tb§sr€r§§%ug&[%?g‘w%g I'S tﬁus-galﬁiﬁﬁsgt ed ?)t\ hours. |If
the user deter mynRs tiped @Fmddificatio®apaell.s Eeteronf aavutd niwy brisdpmbled fagessi ons

per week, then ICC nay al so forecast the end date 8% t he co%{e‘ie.
Alternatively, kQ@npley T sameaprocedyee intlsmisess tocksmeierAnyt aended a0 wi | |

master, to a predeterm ned degree. w thi o e € £ intSpaeent
quantity = mraﬁmﬁ%f;at[a(%?ﬂtﬂfﬁ% ?IC*SP%QEQ)@Q&%% é('s)i g?\%cg)#la&éh%ges t he user
makes to the depfehhARthate Bbéh gefarsd e thé e areanaiervilibly, drpir the cB2-ofRR- ~,
algorithmused to explain figure 3 8. Forecasts give the_ user_an idea of

t he anpumt20f confpanineblanisanthatistet aidispleyl Genithecastipny which appslevart 94j ust s
the course accordingly, so that it fits the needs of diffet. s. Sone
users may vri antheaspaciics gHPRLATEce AEGAGHyREds E?r Fﬁ‘%ngle’ adiS"lh pléyfel

through a speaker, the surface of a Braille machine for blind people configures

the letters of a word, depending on the content type, the keys of a music

generating electric keyboard may be depressed.

25 - A questioh has now been selected and displayed; however, courses, and
quizzes are composed of a many of questions. The pattern with which they
are displayed becomes an issue, and a tool for optimising learning speed. The

3 QQP (Quiz Question Patterns) have already been described, now, with



anount of tine it takes, while others may prefer a quick review before an
exam All scenarios may be accommobdated according to the user's

pr ef er encggy ¢1/75839020 I nstructors, or training program supep¢raie/ffigs Use
forecasting to determ ne the necessary |length of a course, or even who
shoul d participate. The total cost of a ctlirse can be figured with the
forecasted nunber of hours and the cost per hour. Exanples of how the

i nvention may berefisetteita figufe 29, éind maghanisaafar apslyageth Qiffbeant patierds béll ow. xa_
nle 1: Rapid Language Acquisition WD 01/7,839 PCT/US01/1105G 81 In this
scenari o, the cobrcem¥ aPBa§Rpanese from English. There are 2,500 question
_types for each word, ranging from begi nner, to advanced, as well as 2,500
Japanese words, FEac@QPomapbaseigrdewssined by itnQOQPpedue indhel quid efdduie, oon,

synonym antonym hononym and sanple sen . Al'l association types 5
,include 5 media thyseEnshRey %OY%HE&QSB fﬁ%i@?gﬁ e COUPQESIPEREYe t ext

L di o q . ' ! el / :
wi zord Cthess o RO g sl f it G sfUan, B REEESIeACICadhBERSE |
and through a seq@svaic, Shosthewesls] when QQP 1 1, Ithexptherfofient Reorday mdHe

settings for the user. 10 1. The first question relates to duration. How
nmuch time do youchanged usilsilithiy qpestios dxpes dyave fegn prsformpdipdie nexttdomtens pan,
say 1 hour. How nany .session er week?. "5" times per week. ny weeks
do you wish to s’ieﬁ?}i‘;"?s PUHEER cg'ﬁ?g ﬁ%@ﬁﬂ%ﬁ‘@ﬁ%&cﬁf%&“’ﬂﬁg% %ate of
the course: "Jul /dlue of Pl ferockl8, drdeCquibtict! §paikigept Iph&ivhile
anount of conten Q/i}gvlflhﬁosfhf?% inﬁ%iudoec n yrog% courlgg". ApsgIrS%II bar enabl es
the user toosel edl tikohent rdeeidsessiectedaby the Siditent micdule’ Yass thayughl $to sel ect
specific I esson nunbers:' The user in this scenario selects the first 1,000
words. 3. The | Cdnelyszr @QPovalng g $: vielde acpatter whetsrragh conjer 1cordy gbdy i s t he
20 nunber, and t ‘%.of assqci at i Onﬁrgt hat will be included in the course.”
The user selects trl‘Hl,tyB%fq P Je %pl e sentence, and synonym for a total

width of 4. 4. Now, select the depth &o whi ¢ch you sh tg | earn t
content. Anot herOreer alauizsiartaghe dlow af Pyiithy TeRerted & ¢a6h 16898 o ere

bet ween 0% (no 25 re i tj.on); 00% C o Y w2y . The
user sel ec('z s 100°‘9§uen%€\%ry(él‘,leﬁ§5'§gsglg %S?h&mé&%?esﬁ ,H%t@ﬁ%ec‘ & W zard
asks: "Howj§am 'ﬁ?ﬁe@ﬂ? aﬁquwisﬁlag/b(e quettRmt & stepoB.2n4adl’ sthnotheequestiow! | bar

appears to enter the selection: 0 not at all) to 100% (very). The user
may opt for a shimér atistemd@diwith et “setotime? aalue deaded frany ithe quastien, typ&. short
but representatiyve, set of guestions ear 1 at a 5.tinme on the sgreen in
mul tiple choice W_ﬁ’rl?rﬁ’te.q“le W‘é&ﬂtg{gépﬁlﬁém?régm‘%ﬂawamzfﬁ?ﬁ ‘Pre%ﬁs} ficc
sets the famli aerdl:ﬁtysc%\f?aﬁlo‘é%m%e} %&g&&ﬁlwme%@ah@subﬁttaegteb g giser s’
settings, responds. "According to t g average student''s |l earning speed with
this | earning tcedm whichiid hay éier yatinhé onvedththe quif onstepittalitogetivasur se. Woul d
you like -_Jto continue anyway, manually 10 reset the course, or have |CC
aut omati Capdy COfffel Gakr Calsy HEYHRE optén bPliﬁﬁlgTiﬁﬁt laﬁ%teggw.?chﬁi@ﬁq)rbﬁdeﬁnua' ly
S

nmodi fy the depth setting which he sets to 65% and a an extra week to the
duration. This tdssistand@Gnraspaingshe YueStiomi The histoptivarpredies onfisa cliedener ate a

custom sed course for you, As | CC cqllects detailed data on .your
performance it Whe PUPSSeQEsEFRE eHSEPTEBISE: ot® Wrg&hbﬁqvg}{@ﬂﬁquiﬂe) and
use it to make rag%%o%{atti%gje%grﬁgggf ﬁlStCBHX@%E\Q&%&(?S 26t %Hq& the cga@%.OFSr

starting, please rea Instructions to enhance your | earning

speed: 1. The nuwyhapleoif theqesiici is@mnsttiple choied and dre domtant {sAfatiye test word
i mportant u. o
i 25 and target audio synonym, then the hint may show the target text definition.

This is not the answer; however, it helps the user recall the correct answer.

The user also has the opfion to answer the question at step 30.9. A question

may be answered in many ways depending on the content type. A typical



20 factor in determning | earning speed. Mst people can nmake an

associ ation, and respond to it, in 1 to 5 seconds, or 3,600 to 720

associ at iQpg1e39hour. It is nore effective to nake many agga%baifodhNs in a
short tinme than it is to view each association for a long tine. Wen you
answer questions, don't spend too nuch t#%® on them If you nake a 25

m st ake, then that sane word will cone back at a higher frequency. Your APH

(Associ ations Per, .Hour,) -w i 3 you to
nmoni t or. WO dﬁf?l?g%s@%%é@%%a%g%gbé %nyééc%ﬁégeq?é}mtb ﬁ%ﬂg‘&r‘%g%t of
time you spend Rpfpdusdusy eliok diethenrtioftgct answeer b,y @Eesomg akdyonsthe key sus t he

.total session time. In other words, once you have started the program any
time not used ttwanhke btysswyuigatheanswoy info pomieiorhens:  HY £3°8) @adythe snpwsul d you

like t tart w?" Th "Start" but d
Lo g T sl BRSSP oroo by U BB BAEC
Vi ew, wor d5 f ormn X&Vﬁ?%’\ﬁclﬁlagl?&lervtb%"f?ﬂﬁﬁﬂerﬁm [?Iﬂhegygfélﬁ_w. | CC sel ects

associ ati on vi ew arts off wth one Japanese word on the left, its
pronunci ation upderneath it i,n roman 1 e . ! si de
them and the EABS %W%?fuﬁa&rl”?%s“sr".”%%‘g.tﬂ eCSrtegpt%&%elrs%\(/}vaelraé[jtrgéll gthgt%g %@P‘? gghi ng
button that |o ' fetif &e’ RYpREe & GReft GYiatorkdtt ERsyth@natEer to
click it. Aut oqlﬁlotsgétéltﬁatﬂagt.e%hg lWordsg%i sfz';lppear('3 for a secong,_ and then the
Japanese word regppeans exéaptionvtbat dehoot ¢valuale answerrdasH CoTErsd 0dilngPIistt. t he sane
word. As 15 the audi o ends, the gzro unci 8“ og ag)%eara under ,it f&xr about
the time it woulnstcadhibe respopEssaEt SR Heted DA Jaabarfi SAd PRESERG PP Br d
appears, nmpl eting the. hat oS \S G SRGRer rSspbRREGAEBEniam ik MES,
once for ggch VGBFHgFquvé%?gb%c%ggénsgH&YeT%egsl)qugcondé her word. 1t i's bellow

average, but nogdsePbedifidgetafl @ATigGEe 31 New to the user, so the speed is
justified. If at any tinme the user feels ~, ~ 20 unconfortable wth the

speed, he may j ust it gl | it i 12] BloAdWihege, The
user just conpl St s\?\or@grsﬁ!lrr%yel Qer%ﬁ%gsgge&@%%mg%tn iggues with the Auto
Note, this tine.af@ibg resubtsi et oter infdrimmartion tie wWillpbe esplained dushérl ¢n.appear s
on the left, the audio also plays, but this' tinme it sﬂFpsaLhe

pronunci ati on, Mext, Gesystenmeayt legpand te e USA§RPSFENB PRS of FFVEIRL¥EYHf ARhe 25
pronunci ation, there is a text _in b Qfar e
pronunci adPon. BEQEEset qurﬂﬁaﬁwgﬂﬁgh}eesgﬁex&gél d Eggﬁagﬁgg%ﬁu%é%%ﬁ%ﬁ?ggegpl ays

bri ef Iy above g4 nayt Rkt drsweial $6 FolfoviedHyans acktsquiestio. r'wiien allhe audi o
repl ays, and he nust type t%e pronunci ation again, this tinme while |ooking
at the WO 01he gBafioR idvedent tdfpleted Athemthe guiz mpasosdaci ation still on the
screen. This tine, it takes an average of 17 seconds per word, for a total
of 14mn | 6s eC-FiEQ?y, URrmbhtfor figatlingethetduestivnt andrthe mserépeeapornstdo staare  Aut o
Note drill, but 1nstead of typing the pronunciation, he can g(a/ it.into a
m crophaone. Usi mijustediaicontingetocaigarithma at step pY.bd thatvall becxplamed iif defgil spoken
responses i s correct or incorrect. The pronunciation as well as may be
measur ed BOr ac@&hﬁfd% However, the user prefers to | eave pronunciation

practice for another day. He chooses to _contjnue with . the requl our se;
however, at anylfithmusehdomgpt@hméhqqimg@lWﬁ}é‘nrﬂ“’cgﬁ)ﬁ?gﬁgnet?)tﬁ"erﬁ‘nﬁis

responses rather than the key hoard.. 10 Maamehi |, ﬂb@rﬁ?@@ dt&gor di ng
the time spent Bt ?:ﬁy%%'?d‘,ex?ﬁéaté? 8P %ﬁa vverugesn%hgg? and al sb the exact

associ ation ty VR). PE BRfoté RI6RFhg I tHedlextvddebti@nch word. Next, |CC
automatical ly gﬁgpn&élgé&t% e quiz w ndO\;gv, and selects S easy question types

each using a coppi nati on of e LAk i ht'sten BogWedinlwhich i n Auto
Not e - Japaneseﬂaﬂ?’ﬁt,lve?%xtﬁ? u%)ér}orﬁﬁiégg%tia%ns?dba%i g and 1 he English word.
These arej,sel ectd thé and@oshdlt goibg Mxdughudbthe questiopes t hat range from

"very easy, to very difficult. The first question is true and fal se, the
Japanese word | Yfisti BetcOf ¢b&éd tdn@ Nint Srrébt apbware cising thee
screen. Is it ?E}ge g%s?érngccﬁstgl%g%g%§1 Trie or ,~ 20 false? The timer is
“counting down fefRaBisaeealifed inbfigure 81s Asahe hyestias ys loaded andeprapased Eswers in

3 seconds. Next, the question type changes, ;ﬁé Japanese d ip text as
the question, asxdc®idcmn e ashoaigtivgselemen ivﬂhg’e 9\'/’5‘?’@?’ 'P@oag\é\?&?fn glgen
these, so again, he answers in about 3 seconds. The next question is the
Japanese word audi o, and again 2 English words as 2S possi bl e answers.
These questions are all based on the sane content, i.e. the same word. All
S question types will appear with each word, before changing to the next
question word and starting the questions again. |ICC has determ ned, that




VWO 01/ 75839 PCT/ USOL/ 11056 ss these being new words, it is best to
concentrate clusters of questions on each word before noving on. Qher
possi bi | i fipaf,7s¢¥6! ude doi ng one question type wth each weid/udeinse noving
to the next question type, or rotating though a . question type, and a
word at the sane tine. Each of these pattgr ns have their 5 purpose in the
context of a long termcourse - in this case, an $ week course. The user
answer s t he quegtdstionicontens geendisintHa vasiablenwesorzact tanbwerpidc eThmuibdr'she nmakes
his first error on the 26~ question, or the 6~ rd. Imredi gtely, the
correct answer PECiOFIE SHALe | u%e&rrﬁsgo?sﬁdmfléget Q’V%,"\é\g‘%%ﬁﬁﬁogﬁ’f’i 3SR t he
caudio and his i rrect answer. The user nust type the answer to conti nue.
He does 10 so having used a total of 14 seconds, but the inpression left in
his mnd is sigpificant. There are over {25) different eryor. response types
_from which I CC Eflalhe é’%b‘%“‘é[?go&‘&?%r??oﬁsen & °t8P38i°f’F8‘§ef[?£ l%hgtggliﬁ a. Sone
require onky a ecspd t; t he
132"d questsi on, ng'tkllg 31;}% not% %ésg@é{ﬁg%&gpsfoﬁghﬂﬁlg\%\é% gﬁ%rg%r?é‘e%#ﬁ @E]rgé?l mer of
t hose question BYyper Itherdespomke Flihdoyrebptien an atronfiagits tiggeredadsepf 19, sone,
and the question types that he has erred npst on, now provide himwth
about 9 secondsand G#ﬁré‘?l@tﬁtrhiealtﬁmmdg’d.l(\%%@ #e8Moesn' t answer in tine,

t he sane thing happens as when he nakes an error. The correct answer is .~~
20 di spl ayed, t The anide ovapietyy efl question$ ecquirst excepsioni handhisg dreseuse dfether e
continui ng. The user caont]j nues u]g(}il he f nishes all %??YO uestions. H's
time is 27m n odiffecencainfpgnrage Hr example SOpEqusSHQS; Rave mgsphan (99g

aver age, t this i,s. StLl ' irgt SLQ0. nwhil.e ~recorded
each er roﬁtd, thBoﬂs}biﬁe CSFCJéta%l?%e%sp@ngg,ﬁﬁa%aganﬂ%ﬁ?q#g?gg éet—aéla%gﬁ}]olﬁ types
that proved mosgogdhfibd CWith Wiel luséd r@p6ake, adndanbi aieh fik ef@AC thdn p-he
future, as will the erred words which have all been categorised into over
15 different grcompst afswedfi]s ist egepared withd thais usesaghsponse hdhhest Byr oup
where | CC deens it to hav?, been learned. It w |l WO 01/ €839
PCT/ USO1/ 110sG &BTeckqusverli ramrespgnds tghg pllemate eourest FB%Y"GEyE worethania or ni ned
in the wwdth setting,. i e Orrect : nat t the
S2-CDR) is achi Ee(%}]re%g aﬁ%‘?ﬁgso%% f}% 5%1818 %gsdeéarrugﬁ mgsif ﬁiﬁﬁ%ﬂalﬁ’n ﬂtﬁiﬂeﬁ%qﬁgtﬁ&hgessi on,

| CC suggegks a fyutisk mayRUh@vased agthdcedsagay' s errors. Knowi ng the exact
nunber of errors, and the 5 users' APH (Associations Per Hoilr) ICC
prepares a rev'@‘#oh{kéaké bhé ﬁésH@nmgp?equﬁeh&é)ﬂiahwsangv@ra%mmm@stI ons,
this time only € ones ﬁﬁe r%sponde to incorrectly. If he made an error on
the audio and E@ghésﬁbn\tmydreqﬁse)ﬂie&isémn t§mer inadifflerentt varb éenseshforr asseleeted

associ ati on woul d reappear. The words that proved st difficult {n this

session are t heword. eliaeh ofhe, user’s mputied Fespenses must be Fheeked sepamielyh | 7sec
i th i by t (i .h t i :
Fesponse. i1 diigptir 1ino% i Buliiedl §Ry' 15, BUE plOG R chBaleh 20

section, " ah| owi fawal BefaeatélpV i18\WnS7ondr 6the Fesposses is FlvorréftHienrthe btirki r st
session is 397. I CC now has data to do sone prelimnary cal cul ati ons on the
users 15 per f orquestden isHeemed incomedtiat siepy2t.7see these, but 1CC will ‘determ ne
t he appropriate course structure that will enable himto f nish the entire

course Wi thin tig the YRS MatctPduebtion fype farniat, sranyl dGntdnb estordserd testéle user
that the session tine is up. "Wuld you like to continue?" .,, 20 "No" he
enters. "Wul d simulthndosslyo Homener, allthetrasponsss eesehepked afithrisass e apd-

some may be correct while others are incorrect. The i index allows each

25 ° record to be processed separately and handled as a separate question (31.6,

31.10, 31.13).

Once the user response has been evaluated, then the course of events branches

accordingly. Correct and incorrect responses are processed differently



The user clicks "OK". "All the content, or errors only?" He selects errors
only. 25 "You nmade 64 errors today on 23 words. Print the top xx% of
errors?" JaiHsgs chooses to print 100% of his errors todayr/usoyio8d/ 7s839
87 ExaT: Rapid Know edge Acquisition PCT/LISOL/11056 In this scenario the
content is anatomy. It contains over 3,000 body parts organised into

| essons such as Miuscul ar structure, Vascul ar net<vork, Pul nonary system
Nervous system, MISGU! BHhS{AINCbETHS flRNHat e hiepgeRdninlthe rdsporise leaalgatage
content, each anatonical part consists of 7 association types: 1)

anat om cal partsequéhcd.unction, 3) physical |ocation, 4) conponent parts, 5)
.related systens 6) a sanple sentence using the anatom cal part and 7)
descri ption. D@]ﬂﬁqwbﬁnfbij}i&u@eﬂ@ﬁiﬁy), 1 ne user set rne wiaui w~ so av m
include all the association types in his course. These al so include text,
.audio, I O and graphic ' jtaty) i cording
to the users' <tf 55’8{;?%%1?%%21%?3? gﬂz%@{eé‘f‘ﬁ’ gﬂgﬁg%%?g@tg%%mg%%%t?ﬁi sh 2
weeks early if L8 et muRssadh tileulakore inales tHe EDRr (Eottar Piffiguiam and
enters his password. it's inportant nobody el se uses the program under his
name, ot herw sekdring) ay ddpidted woliguge B2 ffbﬁ@épeﬂalw%ﬁlae@é&leédﬁfaé‘h@ Hdh§ras 15

already famliar with woul d appear, and conte Ld.not woul d
show only r ar eluyer STRETQIERRCS ‘é’PﬂES%Ei\ﬁ@P e [hEg5dy ﬁge g‘%ﬂe\rgae%&oaf}ﬁ@?@éo%?é and t he
system has accymut gl ed 8 delrddJelsod] disn@lcoltss nﬁﬁ%t@é@ﬁ)r%&lﬁmp% cour se

that the user Q065 NGW 1S quite different fromthe early ones as a result
of the profil e.jevet, Dweleasf diffsiingvasecie virajusmuliasy sCortaet thak hags pever benli at el y
clicks on the start button. There w |l _be nog{aew cont ent added togay, t here

are 400 cbhit entviewabbdforetstasts With i LRk evale f Aulled Asotiee Useh has not
et nmastered. | CC has deterni ned that : I t ent for
y A9 WBAChR S GaIRILTUFHARD ! dflnwadd

the .user to b&OREFRY>ngr SHEHTC achi eve ah opti num | ear ni ng

speed. Therefore, LOOAY' G/12R 1 $65EAGECHM riack@\the QOODR. rdpteshed thdiavenas
previ ously i nt foduce. en the user masters a portion of this content, also

det ermi ned fr orpeby feapiedftd hdefpe (depth) previouskywpedfiedbit thgiuser 5dCCnt r oduced.
V1' O 01/ 75839 PCT/ USOL/ 1105G 88 The qui z wi ndow opens and a blinking start

but t ons beckonsp The HSficth @bktentirbeoréuitvancéne thy QeOBR igdepdndentorbaised on
the content that the user is lLeast famliar w th begi

nto ap ~.Jhere are
17 | evel s19f f amétbisathietratio nf ¢carteat respanseshley the diperg P§%ﬂ%%’,ﬂ%r
incorrectly, the content_ noves u t hr ough djf.f t:. | evel s.
When new cont erfndj 8he; ﬁjtq%'ﬁécé‘é}‘e4?t a@ﬂ%&ﬁﬁﬁa oR a%%F@IE,I rto{rlﬁet ie)(ri{;,lsi t may
go up or down. .15 (S92 i L ahesfect. 8Y EDR-8AEqRAR 1) thansit o4lsi der ed
"| ear ned” when re&ggtgﬁeg@eflrﬁe }egéorn.gé ﬁo ot 9 e

'S wever, sonetines content can fall

back down agai Ragvgnedst 20cbed lansiers PgCRCDRFhE Altemativelyhif 8te CBRt ent
falls from SZ-CDR i s cal I.ed‘the "l oss rate", and th%I(iB Wbﬁ{ o{ inmes it
must be vi ewed iz hS,Hbémit svill enkyrtakiengcaresct seapogsesappeh; GUR-15. 1he rate 2

1 20 which the CDR drops when the response is incorrect also determines the
overall speed with which tﬁe CDR may reach the Q -CDR. This is
determined by the value of CDR-BA which functions as CDR- oA but in
reverse. Furthermore, it may be assumed by the system in the following
manner, that if the user has made no errors with a specified content record,

25 then he is deemed to have been previously familiar with that content record,
and therefore need not spend much time with it. In the case that no errors

have been made, then the CDR is incremented by an amount CDR-7A. This
value is usually higher than CDR-aA.



called the "degree of |oss" The user's loss rate is only 3 % and the
degree of loss is 2. ICC determnes this is far too low 10% | oss rate
usual 'y l\wadskeea faster overall |earning speed. The usepchasohemss "over

| earni ng”, which nmeans he has spent nore 15 tine than was necessary on each
content for it to reach S2-CDR Once cont®nt has been learned to a certain
degree, it is effective to viewit at |ower and | ower frequency intervals.
Wher eas new and Thefusen inapsetclntamts af €OR 1fAs ONR-tidphrel CDRWrAgIvevel) itsessi on,
or high frequency intervals, Each person nmust view content in order to

learn it. Some nuwtually &pre effegtivaly done by heyitG.r Ehe@gelipnissr fog epiablishing i od

. before they are able to,retain it t.hi.s al s iffers.fromcontent to
content. O her ;Btéeéﬁlmé tehgrﬁ'ag%ﬁsemtfgciggawﬂ bgg%%lﬁf:gir?oéregglgﬁllngﬁrl(iln'and can

spend their tinme_ nore effectively covering re content at. | ower

_frequenci es. |t UssigdifPEREPn PISYIoBSl¥ rﬁt?rﬁéli‘()in‘gﬁa‘fs? Bﬁ’gﬂ? t3%t%1ktg§ YRR for 1CC
to gat her enough, i nf ti 1 I 25

fi requency%f or 53%%835&% lles\gllgﬁw%t vg{‘ﬁ}cﬁ}er&g@%gﬁgregg%éggﬂs&{fﬁg ?&Sﬁ:ﬂ%% e way to
becom ng | ear nedefoldat Wipr3z3 AfHytdwmdcthatrespasisePRr coreut, )thers tie! CORf ast  at

740, and the expected drop in score when he is given nore difficult
question types ircrémesed baCDRWGHGtep7388D dbe bomdagolimits pscrkegkedagte. | CC

will therefore | ower. the ovyerall, f uency. per.content,.,.and i ncrease the
general difficubp 33f12ttﬁén%ﬁé’é‘§i%6ﬁ§p@‘?e%? Within 1 o Wahjerapgs. dfan fhe
| ncrements until, tepﬁar&?@x%?&g?xﬁseli?ﬁ%oﬁé@,ﬁtﬁ&ﬁ&%@f?'fs%e%@asém;éj._@mﬂd 1t, or

until The user's Tearning rate peaks, a egins to fall aln - I ch ever

cones 5 fipgst. ¥ep 3004t amd the Gourldagy lirmits sreqhéckei at EEPBA.13) . This is the
content that the user I1s least famliar with. Previously |ICC generated 5

easy question t) nd GHorb Bive Hedd ﬁ'ﬁgeé Previda¥ly! the UDR isUfiGeRicRRE by TPRRL i ON
types, and | slightly nore difficult.” The first question is rrurtlple mat ch:
10 anatoni cal paAtatGteprds.8sFona fitwe tinef drratOthe icdatentanecort e nekedvadtietite i n t ext
on the right side, in random order. The user nust match these correctly in
under 80 secondstropdatpat $epdd.-2tes the first multiple match, the system
prepares the next set of content until all the content has been viewed in
mul ti pl e mat ch. QDR (@azstionRiffidultn Ragipg) i s al so nultiple match, but this
time with the text of the anatom cal part on the left, 15 and the physical
location ijg t extrheDHREsthdRhlue Biven foSthe|hgtitdsywhieh &odlibifid ¢dlgénerse al nst ead
of 10 rows of content at a tine, |CC prepares only 6. Again, the user
answers al | theq@BRes tipe) TonQBR valué dx 2 rativvireg which the Aeestion selggti®dt i on

t . W th finish his fjrst t of 6 hi ,
e Uheaa e paeit Besgnd sl bpStin e, BBl JOELTRRPERHY (e
|1 they are sti i, e Qiramiifions PR itiesHbR BrR¥mére Srep@eAtBras @Bwsar and

may, or may not require himto errors’in a text iInput box before

continuing to thgweexit swbrreftlyd andwess Frethantlynyhenvtherwesponseeist camect.y pe
sets, thé user finishes the CDR-(-1) content, and prepares to mo on to
CDR- 0.. By20hi s Howaverhthenadjusimentzigynop dingifed; toraig spoejfig quesiomyPrn 131G n

40sec. As he conpl et es eac | evel .. St | and nor e
i T cul £ howsVPES Rk SptPLee iy Kb cy AEToHPR ot REmpRSt o BREGRTH 00
same pace. Therg{ Bftfer vAstd§eifiBe WIBR &0k equediBnl isaadjudiéd ugrm:dspmﬁ@nﬂw t he
question types becone nore chall engi ng. WD 0117s839 PCT/ US0111105C 90 An
hour and a hal f conypanenhenatnivo valves aroadjssied Thwawdser Forsexampuipra muliplg has

al ready conpleted |, 200 guesti gns. He is aware of his APH %ﬁﬁoci tei ons per
Hour) and al so Wftchiratiye A ¥grdnHass) efePUgh URBOBIYPE ! A ECr een.
The user swer i L olglgf] Uk atOvehsdsi on is 5
unexpect eggy di?ﬁ@&eﬁf%oglggﬁipgﬂ’prggﬁdr gf t’emgng%r%%ﬁ?:gl%ﬁ%art and a text
" box to type in jnbRabednCThieMwill Hffsctisivanly its e specified butstian typédmit allf ul | 7
seconds. The next question displays_ the names of 5 anat o cal ggc{]é)s, one of
themis part of wotde SpRAnyEhassqciation: paigs, Batiyede, taegel text @1qdia paitsy Cvascul ar
net wor k. The user

| h he, od Th j
Chal | engi no. 10 THUR GG ETREng. 3 g iR ESralbulband® 0

result. However,




since there will be no new content today, the overall APH will probably
increase. By the end of the 2 hours, the user has finished all400 content
records. %@h@@ges to do a quick 5 mnute review of the emarsei/fifvss
session. 60 sinple Z5 True Fal se questions which he zips through. He
finishes a total of 1,660 questions in 2 #burs 15 minutes. This session,
over 35 content records reached S2-CDR. That | eaves 355 content records
whi ch the user h@g,shiy.teWht® d gadstion hsitanhaered tcorastygriaeh yeterdehCl¥dkh Next
session ICCwill not add any new content because each new 20 content unit
is 75 records, amthminentvauegoilenreap&d.r ecords woul d i ncrease the ~. CDR
_(content which has been introduced, but not yet mastered) to beyond its
maxi mum [imt (i helRBuILERIOBR Gatievaldlire cAttotiedpoabe nter| @asdinggortat e, it
will take 2 nore sessions before new content is once again added. By this
_time the p, - CDR buislcl eleraemoghat pommise 4 guastiopyi Oyer Waepif G UssT snveakewds t o

cl ass where_his professor 0 _has, agcess e t Of Li rough
the school fetwoRiEet BHER QUCSHARS: g“‘srffag‘ﬁeg%’ ﬁég%ﬁﬁg\é%kwﬁ%?gge%cﬁl%eggﬁmé{ludent.
He nodifies his Kt &tifiedt il nd desionl aKsE8S o IvAlUERr €
detail. He also %‘r’%@g%é*ﬁ%%*’gﬁﬁ’z& e D s et U%%?/_l_lOaQ 91

custom sed to eaghy sthadgat diffeenily emflbctigudhentusgnsofdlative abiditiprwiflessaoh can
print a quiz using a ratio to determne the mx of CODR 1 to S2-CDR content.
Havi ng just fi ni¢mepPoAits own session, the user scores perfect on the quiz.
Exanpl e 3: Rapid Scenario Acquisition 5 The content used in this _scenario
i s Banki ng procetiy as. arfdasiplipatoneefusuch eonwrate mod detailed cngomisgtiens walk bat i on
types: 1 ) procedure nane, 22 procedure purpose, 3) procedure results, 4)
procedur e égeps elaorgted in dgtait fBhessn pr ocedure steps - (b) content, and 6)

procedure steps - (c) conclusion. The procedure st_epls}@f, b, c, are a series
of ani mations whilhacteattdBRrmecbanive wsehthednatax mysifios ey of tsy custeatiy| o i f

t he procedure involves filling out for then th i j+ i rst
i pl sy the for nioadeioesoR DTy FGHERE 14 BT a EREGSL A bt e
added in the app I Ll K Shsd3ny. Aluh form
when there are né):’rog'l %é%egﬁgﬁ%k%%@%ﬁgggggfgsﬁﬁ ves a conput e?%yt hen
the ani mations wayltGndyube s iok@p thdrealsdsepithinacesoaable rangé Bt geprpd.dtaadt he

task. If the procedure involves the assenbl age parts,. then.the
ani mat i ons 1oul d31108.aW1@n§blqmm@“m#eaéﬁﬁ‘ﬂgql‘?dg{oéaa‘ihh‘g‘ the paprdEPes g

met hod of assenblin ch, i ndi vi dual l; W ehd Vel ygs t he
operation of a nﬂ@h%ﬁga’ g‘f‘env ir(?f'gf?m% ﬁggr#gieﬁéﬂaﬁﬁ?%g?(?sgﬁé&mu d den%nstrate
Lhe Proper operajhgilas. 141 THR Gilbe by Whick &b Ritos asd Bprdayeds apdecreaised,
different ' 20 circunstances. Not all procedures contain the sanme nunber of
steps, ther ef or eQDIR-Anamib@DR-bA respieatinely miaynbeadiusted kst the BspBneANIEH
different content. In the Bank's c , all ocedur es ve b sified
into 3 categori eBIOVidGh)OTicﬁkcﬂﬁa%iWnl,a&?bﬁ%n e, egeﬁlﬂm(ec eéB???l s‘l%%ﬁ Each
of the abbye menti SSORiBY B THE uSEorBBROOGhi4 oty
simlar to\éﬁhe c@lﬁwr‘%’ﬁg@céﬁ%ﬁﬁ%gmlﬂeﬁggﬁ he ICC is pre-cgﬁl%i gured for
this course. HOWREke dedsribddavitsie I0C€akplahdtionend of her course, the program
has optim sed itself to enable her to achieve Rapid Scenario Acquisition.
WO O1/ 75839 PCT/ﬁ%lll 2 At this point, the user is already famliar
with all the conten é‘#&éﬁ?ﬂg that all the content has reached S2-CDR | CC

does not have torﬁéﬁpgg#h%ﬁ%gpqﬁegéﬁlgﬁd gﬁ,g@ﬁ;ggg&?%?a a&%&ﬁgm @eri t has

al ready been | ea urres reshing”™. Learned
content is sormet géfﬁ)%ngﬂéél OAL §RiserQWRYSY or incoediiytaisivrsquiguastion typeythes t o
menory once the ‘associ ati on has been re-nmade. The mai n objectjves of |ICC
with the S25CDR gmat fonthat specific questingetsipe ik )inareased abfecreased aecerdingly by 8w as
“much content as possible in a short peri of ti ) O] he
difficulty of thealestmer-gaat W%E?”aﬁ{d“%%{%ﬁ‘ CLEL %‘e‘?‘i/“%S?‘g AlnEefeck, T
types. 10 The poe 4354aét§eehp%esﬁﬁ1§i‘ Wthin' 2 Gedsbhable Guifse! | i keultihg teenari o
‘name as the questi'on; 'an scenarl o ani nmations of the scenario content
step, played oneyadd RistdréEinahduiesti6in eype Hataltable caferaed to infigheetd2ens
corresponds to the scenario name. Next, the scenario nane appears again as
the question, but this time, the answer includes 6 scenario ani mations. The
user nust conbine 3 of those 15 animations in the proper sequence to
produce the correct answer. The user has don these enough tines that the
real issue today, is not her score, but rather her tinme. Real life
situations require that she responds to the possible scenarios quickly and
accurately.




The user continues the course for 1 hour, only making 4 errors. These have
"'~ 20 been replayed several tines as a result. They will al so appear nore
frequent | WonAXksessi on. Meanwhile, in another office on tpeg@olerosei de of
t he Bank, The user's nmanager is reviewing the progress of all the users.
The user's scores and tinmes are average, ¥ut her learning rate is nearly 1
% tinmes faster than the 25 average. Fast |earners save the Bank tinme and
money. Statisti cgeldynahltesis@ifisation @f Shen@hérdor BhiquestnSypd/kdeps thaiseSS

(Deci si on Support System the manager can forecast the tinme 1t will take
for the user to mohnguts pdee thagpresisely ynatchep8tegrabilityo ful fil the requirenents
. of the new posting. The manager al so WO 01/ 75839 PCT/ USOL/ 11056 93 pl ugs
in the user's hayrby Reggase and a few other costs associated with training,
and determ nes the total cost of her training program Exanple 4: Rapid
Skill Acquisiti gﬁni Sy i e i uter
gener ated and i?g%@?@g@% tdégg%elhli%{/f%gm%gét’ gag@ygg%gﬁi)ry%gﬁgﬁ? e
Intelligence, 2nukichdusgvdyst €ht pasibierespinsédxnapbe torfigutdddenbeused )or Shtape
Intelligence, S) Spatial Intelligence, 6) Sound Intelligence, and 7)
Estimation | nt eldynasiteBy by s KGr 8omaf thegrassiblefeonsgybipee when e disehonever |

these will be introduced when.t he, user, has .10 ffi.ci ess on

the initial cat é‘@%‘?’?réén??&?ﬁ?%Hé(’&udgb%%?yla%lt%eu?&&%fe |eéeb%g°§9%%0%@g{o is

generat ed by th%&eémglhes&ioﬂsim AnRATBT ARk RNl is\EdpkaRd Al bOsRSS for
ue

R, G B (Red, Geen, ). For exanple, an RGB value of 0,0,2SS will|
produce bl ue, amNbrmallg)coatenf th2SSerds Fery wafdrhilipr withoeowjdbe displayoddenges, ni | | i on
col ours may be produced using this nmethod, 1 however, di spl a
systens ark onl yand Smbias comters wep #’ﬁ&‘%’%y?‘h%i%ﬂﬁ%&&?&?‘gﬁn’&cg%ﬁ@/ even

| ess. Anything |l ess.than 65 t 0 lqetBr the
pur poses of thetﬁgﬁéeege ﬁgl‘fﬁ%gﬁg%géﬁ%ﬁE?wgﬂﬁggﬁgg%ggpl@é%ﬁ&greoup.of 6
col ours, from Y\’fﬂxﬁ%libr%,esd%%e Sefilrgs lrel ifghobtut. Modlifastiani ity useplepsn’s havkhe
degree of difficulty is determ ned by 20 several different factors. 1 ) the
rel ative differ enpetoretogaisa or kssirgilate it commskianswer, 40islpWeand psesiaws tFe col our s
is one factor. For exanpl e(%('i% ‘t)he t wo gli m.l ar col ours are both shades of
green, and the dfwastaq fhgtc gipetter spenf el WhSIGe  black & yel low, then for

most people, the answer woul d be obvious. However, if the two 25 tﬁi m | ar
col ours ark gr eekpartafromtdisplasiieg text. |ibis dan pessiblefoedigplay, aydigefr Ay Qe y

slightly nore different an i mper tih n e S woul d
fi ng t h)e/ answer "Eﬁ@%ﬂ(ﬂeo%" chﬁét f‘fetﬁgc?g'ﬁtg%t g &evggqpmey

the conputers ability to

generate col our B ral SibesiBREnte enf the sheer VO
01/ 75839 PCT/ Usgf;e%l 94anunb%ér f colours that can be generated, it is

possi ble to gen e col ours which J ; i I tar. ting
from an obvi Ous?ﬁ?re?réqfcrgsgcws%a'pgaﬁé,aug%g%p{gnﬁrl}'eggl%ﬁ%ﬁ% i ﬁﬁg t he
di fference untileddfindeBstion el geilihk M Corfedt. 0OARY WllYhdse nfift kar dontbénddhe

degree of' col our perception of 5 an individual. z) The degree of simlarity
of the sirgg ar evithoouesor all afititehrespohse types.wihe istrategie rappHeationod thg eyl ty of

a question. I trc?s?)ortlsvc\eo w?l& r’gel ésc%&lac{) L%{Léheer‘rgn,l for now it’s mechanism will be

elaborated as shown in figures 35, 36, and 37.

The values stored in the quiz configuration module 19 determines which set of
response types will be executed. Branching by the flag value at step 35.4 set
25 by the answer evaluation, allows the error responses to be handled differently
from the correct ones. If the configuration is set to play an error beep, than it

will play at step 36.3, If the text display is on, it will display at step 36.7.



fact identical, then the answer is obvious to nost people even when the
other colours are relatively close. If the simlar colours are quite 10

di ssi m | ayyg d1/3ed3et he answer is | ess obvious. 3) The nunberpcafusodhss s

avai l abl e to choose fromis another factor. The nore colours that nust be
conpared before answering generally incréases the difficulty of the
question. It also usually increases the tinme needed to answer the question.
15 4) Colour th a1l f . i r \i RGBSR I of the
entire questi ong@%ﬁb?oerstﬁ%%&gl%;gg s?ﬁgféﬁ@g &L@?g (ﬁal I t'hqugll%r%@sggghg
variants of cyaadispliylat step3ane. all within a certain brightness range, etc.

. Different levels of colour sensitivity are affected by the thene col our.
Sone peopl e ”Hyms?ad%%%m&ﬁ@&%ckéaﬂ%fesrwm RSt G i98hSwiM &dpiiBud Bigjicyan
range, but below ~1" 20 ~ average with a different col our thene. s)

. Background col otife dsrest answar ist typabincairstephdg drra lghit és teackhmbwstap 312.deal s
not wwth the colours wthin the question itself, but t her .@he background
col our on whi ch Simdarkdhg regn questign featye ds cheghdet S@&f@far‘gﬁﬂ EORYRICOr s can
be nunerically controll nabl i r t ¥ e
structure based ugtﬁl tj&e s°§’x‘§?°é§“a§%é lg%be%%gcaﬁ,gt%gfg?ﬁrql’aé% %@eﬁgﬁg 18\?%&%1% oned
scenari o types. ;@Y 3741 NFhed Bt Ith 8ypehi@, @8 ehe SedoOdRdtioP & iRPiré@Ntheange in
a multitude of themes and backgrounds the system can generate a course
ai med at graduakbiyedt moswearss neglisphayed befores the aisereatisinpiptmnilier poswerptt istsp. WO
O1/ 75839 PCT/ USQ1/ 11056 95 Beyond determining simlar colours, there is a
w de range of pegéf‘bﬁf@ Qﬁlﬁ@gﬁgén types based on the above principles.

Exanpl es of these include the follow ng: select the nost dissinilar colour,
sel ect colldurs WCOIrdeHigentGeygse Customisatiosont r ast, sel ect the sharpest /
dul l est colour, and so on wth each category of 5 colour quality. As the
user answers eaqhe eis@ispinposctdfehe IPE ispo pgreests butphistimorip oftert in theifarm of

I nevitably, the user nakes an error. |nmediat eLy, t he correct Cr(F)il (r)lur is

di spl ayed gi vi nquestiens;sranzpprepriateslifficalty dor eagh pagiculss copleRrER o Since

this i t a kngw ed d. ise. .t i : th
10 enenber i g OUEr BORReRE Sdsptam et vglika Sl ol et iafiled € US©!
overtine, throui@gmﬁe ia0§im‘@u@br tguBRicRewhiRR S &t 4 @iffehlty hest divitifigrant

W

qualities of colodr econe sharper. For now, |CC records the user's
responses 1dnd celighitlysbeyotétths hbititypoHihiel wser oo that (pertisnlaf icontent. CThigi is|
determ ne were The user started to have %%gul ty 15 peé.cei vin tthe tar get
col our attri but achigqyed by ingregging orsgegreasing culfy of rpypoadipg PR AR O hay
colour attribute within.& § ot : : 13t
guestion start s® \ém%lr%mgp 5{(13]8@3%6%%%8% ogh%eatﬂlll%@ntaﬁewjﬁ?ﬁggr?l ée-g?ikfd;ll{y;der ceive,
and then in i ncgREB&ctatiohivtichathe uger isreguitel toinmekd. by the | CC, the questions
beconme nore and nore difficult, until finally, she can no | onger perceive
the "'~ 20 targel 6ol Q4Hin 3 A4AnRH LS the’ hurhbirofRédelativEelatdnts SONtortere from
t he ori gknal starti ng point agaln and performthe sane drill over again.
After a centai nrdaufbehichinayibeapplieddh arcvirsed Foyexanpld, (3 useh seledietoeyse

background col our, question type, or sone other ,vari adtél e is cg?ngﬁ_ld, and a
new target is deflynta@ssaqaiye ei/pmqngs, SRY vy Ao AndofYNoRENs (3B and t he
user is asked to.choasethe 25 0 . 3 ' t .hue,
except for 1. TWéCEEéSCel'f RS leiq%bgﬁgfa%gécéagl%%%t%%chgﬁﬁ tf’ttﬁﬁﬂoz@??‘ on. The
difference in the hues soon becones inperceptible, and.the user starts the
exerci se agai n. adsetiatkanr-e@ssoaiatvatlemeanty)sst art ed to i nprove since her first
sessi on. w0 O1/ 75839 PCT/ USCOL/ 11056 96

Referring to figure 38, two associative elements 38.5 comprise 1 association

25 38.6. As the number of associative elements increases from 2 shown in fig.

38a to 6 shown in fig 38e, the possible associations also increases.



Today, the user will start a nore advanced drill, designed, not only to

i nprove col our perception, but also to work on colour logic. The first
drill inclyedgssgsovo col ours as the question, and 4 col our 9cgausohyerossll ti pl e
choi ce answers. The user nust determ ne which colour is the result of

m xi ng the 2 question 5 colours. As wi t h *£he previ ous questions, the
answers are obvious at first, and gradually becone nore and nore difficult
until she is noDepthgsrnhablebdref twice cactyasseanti vegflerherdms aepstentNoverd (a0l our s
are added. | CC conti nues chang‘i’%n)g all the paraneters of_ each ue,%ti on type,
col lecting a defgpmaided byihq width) s geed todnakeangpssogiatione Fop guanpplget the

. devel opi ng her gol.our ,1.00] G- I i 10, T ndr of
possi bl e questi g?@ﬁ%éﬁ%‘%&é‘gﬁ%?%ﬁ%@%ﬁg?}é ea\’/re]'ﬁ&g?%%ﬁfpﬁgﬁ '?l;‘ﬁt quC
det er ni nes whenpfge RAREeRA doRtchERcOdaD dcRidvE YREScOiFie@ ddpRY O tHghsser ' s
. past performance; however, at any tine, these settings nmay be overridden by

reconfi gurisng t hand, @Cthenwtidtthis aalshowh in ifig. 39 thkenl 1¢ asspgationsfwitlneaaser

wi shes, she may pick and choqse only the drill, types,she [ oys, 15 \Wen
the user is donCufteH rFﬁ%Tdc"Hﬁ ne&?ﬁsg"lyst,o @ﬁ‘@vﬁfﬂfe rdsp, ‘Ti?ﬁ‘lf Hémp?ft‘éfl | i gence
drills. These L ABhL 1L RrhRi£S as the col our
intelligence dW?#&g&?ﬁ%%sﬁk%@s%%%ﬁﬁ%%eeﬁrI??S of varying difficulty by
adj usting a nunber .of par & S...k0r, exanpl e, the basic timng question
type is a |ighta¥sfiad TJI?C{‘I'S t“qdiﬂgﬁtzs up for a eertain anmount of time. The
"'~ 20 answer is conprised of 4 other quhts that |ight ug for different

| engths of tinmelnverselypchedepth may alsedaecalpitlated fftes jangquase by @ltednathear, etc.
Ti m ng pat berns can.be nmade nore conplex by turning the Iight on and off at
set interv | s, M“Faurther, by gradually shortening or |engthening the
intervals. Generating intervals of randomlength, and also the length of
time the Iight fepths (assogipbiense's2ddthost conplex pattern, that, by
extending it through tinme, eventually becones inpossible for any human to
answer . WO 0The SBiSfidandd oS@iese relstiohipst daar beaadgensiram| be potentist &rs

i nclude the brightness of the |ight, The changin bri&gt” ss may al so be
used to create f%ﬁ@’%ﬁﬂlcheﬁ?ﬁﬁ%%i%‘aﬁlbﬁr Qatis DEEeSHTY A 163 2 FRNtE W oy | As

with Colour Intelljgen - 1 FabRitP 85 SEPIHd eptdeNiot S and 5
creates drills § !l)ll((:"“ﬁ&\’fipf)g[)f'iiélﬁogrl:1 g%é&lr’largrr%g\?vv%glﬁ}c’f gtavveletfg what sheegcaen and

can't perqei ve. wicA@Udntent rethd isikarned. Ti m ng skills and perception inprove,
and overtinme she vvill start nore advances and sophisticated timng drills.

Exa~: Psychonet £/ st i s b @&gﬁrs, [ tric
test questi ons.ﬁggg/égqg%e%%%g%ﬂgg?gf ﬂg%o%gﬁoﬁlszlr%ound ?%?ﬁgp%g%g&frre and
have evol ved i niegorditghl specifiphilagréeciatimgositde an awpatest weend dbyatcotd besisti ni ng an
i ndi vidual s potential, anong other_ things. Thousands of different,
psychometric t chQweveki ¥sing Avereseosh s BHIPn §T Fopienb 5esP dse 4530y Pro¥iice

conpani es even devel gp their o A hel p._o S t et the
very spetific n%%% lcglf APHETSY- 1%0%%%"6502 Sl’ol(r?l.&Ph;ewﬁi%ghﬂldegr gg‘%?ﬂ%‘gst om
tailoringpgossi plsciniddd waY 6bQRBisEdre thelshrd & @b¥dfic [dagtesP estiofd, buyr tiel ens  of
the test users, but, at the sane tinme, produces a new set of problens for

t hose same userasverdgesmntbienforull réophdscantbeknown | use?" It not only requires
an expert to create and devel op these tests, but also one to determ ne
which test is agpegprjoaite dbsth ke agbitedr§ ireahbeeeslsich .simply deterhtines, thehe
actual adm nistration of the tests is a time consuni ng. process thaci in many
cases al so requiungier of asspeiations Tthe systamewill @enﬁaﬁﬁs%kﬂ?ﬁgﬁm@nﬁ &&501q;5

inherently different fromthe content of the previo cenarl 0s .l R.one
essenti al aspeclﬁqwetvﬁbrlé“é‘isélgﬁ&om?eﬁge rPe ?“é?fgvﬁgﬁ?. PE’?@%%“%‘%%?% 1?( e%sets are
set up nojcto ﬁﬁ‘ﬁ% . ! e Her Mg deordaoci es. As
" such, eac Sansglg% C fP%egﬁg‘gﬁ% hid%ht%g%ﬂ,a %%ﬁp%glrrbqjiened W th git%ﬁer answer
choi ces, gener awkichaabonteasresbiddk learredi rifhes srastemdplished usingdheXpsrmate™t o yi el d
sought out infornmation about those being tested. WO (11/7s839

*PCT/ LS01/ 110S1 @g th,edegarerofd9sspr oduci ng such tests is substantial as it
requires research, experinentation, and usually the conbined efforts of
many experts. One challenge is to create a test which is applicable to a

w de audi ence, while still being effective for each individual. Wile tests
have been generally




5 successful for |arge popul ations, they necessarily work on a statistical
basis, and lack the sensitivity to individual cases that may skew overall
results. *6%‘)7&%9 a test woul d be designed specifically feeTag&6111056
individual, with an expert to admnister it in an interactive way.
Essentially, an interview, or several intérviews to determ ne the specifics
of each case, would allow for a 10 nore accurate and detailed survey. The
ability to foll @y @k kAi€isQhe AU DF LORERNTedoRdCRBEK Haling r@Rhed thd€i-aiDR f or
potential irregularities if certain "flags" are triggered is the advantage
of the person t thepetrsprlotvesigaingintmttever GDB lsvgier U horcontent dhosanbaenpackage
. that responds to many of these issues., He is n reparing the systemfor a
conpany that hakasisdovelh hea g hghdgss @lrds eupecisdy ﬁge ﬁ%&rg‘? %%1833 B AENGESWS k

environment. He answers ' j ' y r 0

. determ ne the nﬂgtt?lgﬂlﬁfnc?grr ?gggég@%@nsg%t%g%wg@ prgfsagr% gﬁgéggv%ar%gﬁgt %%and.
Each test Ras i pg[OWThE R@stef ki 8GRee 8NIhsk,theMeerahs degrebifrleaisiaf thatess
overl ap. The questioning Teads the supervisor to 1 specific test, as well
as a group of repeifedcinsent geqanditis deemerbid baver igh¢hpd pwpnjanBnng teidhe Sres t he
,. 20 results for reference to avoid h vli)lng t o_go _t hrough tls}ﬁs’gueiltﬁi ons
agai n next timeCORe SBACORPURg, ARHEEPEPIF diPe S TS g%p&? # Aserves
as a user answer b3ty YA i e b @D HeTveDaskil @ ddBkasisne hi s
needs and t her eﬁéc@gﬁzgc?%&zd@@lyev'gﬁgl%n t. Ther@ystem sugéests a nur?ber of
tests to furthegexichicoed Mhelsenat inpiltiladdas follws:e i s a 25 match bet ween
the tests recommended for the user, and those for the conpany. This is only
the first step, o} S QOEDRr confeany the user is a potenti al
candi dat e Tor thogggaé%pgﬁf%gssﬁgﬁs I't 1|s signifi cgnt; however, that the
WO 011 75839 PCT/USQ1/ 11056 99 process. to [ l: ted. If
the user had fouf ?W{égﬂe‘ﬁ%’nﬁﬁi’ F&?rgﬁ%ﬁlg?%ﬁlp og?%gélﬁéong%:cggﬁg gﬁgggq@ver al
ot her conpani esheeftfﬂaeﬂaa NEe TRODRES ThetdRitk, Hep@ isiigdepstlypeatatedinpst eaté.he
degree of match, Tromwhich The supervisor, or the user hinself could

sel ect the appr ggrhadeptlinceatdsothe 1ods, rafealecreasesyrng, vieeers. uBepethingitiseen a

hi ghly creative artist, looking to find an qutlet for hi eati ve energy,
and t he conpanyaswsstablsdrisige raigecBAUSH N Ip %?tlﬁé?\téﬁ%ﬂ?ptﬁ'o Y 33 ng
repetitive _and not.ongus .t asks, t I soin this
case, theﬁé is ggtﬁﬁ?‘eﬁ, agﬂlg?t%ﬁlghs?&'ggﬁﬁtggéa%tsee ecc?g{éta%toﬁﬁlygs {éfletewt}sséir)’ try the
test- most suitapl gef MayldeRrARERIRR Yhe thae Yéquitediblackises t ObNoss ratd indetierenar i os,
10 each response is reCorded and anal ysed by the | CC according to criteria
est abl i shed by tpeat leemtingimors| copienttosp%s dnssmtalevel CC rul es”. The user
responds to each question one at a time until he finishes the entire test.
As it turns out Thé GUS nadthinieh Sorsdifusting Hibe deptteisisimilarite thaiQDRLICDR andever
the test also reveal ed a few_danger spots which tEeed to _be tested, further.
The 0 15 speci f timet mechanisms. It welades dapth-pARnd depthiiid. ngbﬂéﬁ%ﬁ‘&’(ﬁ% to

conti nues coppl eti.on of these tests, . 4 i r t i ti al
war ni ng \/\é@h a fg?é@-‘% @F ﬁ‘f’ptéﬂﬁm(cﬁe er’ﬁ%delfﬁlieeir(ﬁ? ga?%ﬁ %Egg?ﬂ}ed%ghngg’gﬂdt ed for
the position. xgmaTha it ae v 3f isQesiengen sitea tislobhutdSIalbelost theul at i on
Drive Interface éBgl-;l; ?ﬁl%&%‘g%“ﬁcggiﬁgn iwithi n the context of the invention
,,». 20 The user sdtsarpew nearing the 8~ week of his Japanese course. He has
i nproved steadily since starting, and now, after having learned all the
content (neani ngpthate adpth HAe beanderimiad, theanduheniSa- fobRnpldmentisg risady t o
start the finale stage. 'S2-CDR content review usually ent iI% a rapid
successi on ' of wvalests shmwminfigurpr32ralhe CDR-nde (MR-p4, and 51%%‘ ARl of
content. In this way, |ICC ca ui ckly 25 | ocate caontent LS en

"I oosed”, 28r f ofigjeriag the: %Wiélgmlb%ﬂ{mmﬁtéﬂgl a0 ?858%&?%183? ?ﬁuch
“review once it g_upﬁggae}ff}ﬁﬁén%&i’wi | 168 effbctthe GOR RAly, ReRdver, whemdR" once.
In any case, | Wi enerate a higher frequency with these words as a
precaution to nakRageliser §doeyisaneludat into deeulculpion, the prvigldveege slepth

"PCT/ USOL/ 11056 100 The only way to nmaxim se | earning speed at this stage is
to increase the APH A drop of 2..5 seconds froman average of 7 seconds
per question to 4.5




seconds per question |eads to an actual increase of 286 questions per hour.
Per session, this is a significant increase, per course it is even nore 5
signi ficaflyg g the user makes a determ ned effort to angwarseeanBe
guestion as fast as he can, his speed sonetinmes doubles for a short period.
However, he inevitably slows down and fald% back into his aver age pace. The
nmental energy required to generate an artificial sense of urgency necessary
to answer each euagshd ext. a¥hel forfradd t@setposme bhe avegagexiraostti that thenCHRNyY
cases, The user sinply forgets about speed as his mnd is fully engaged in
answering dif f i €pangegpiariepghauesten LR s dolp®show t hat the user is ready
_for SDI. SDI (Stimulation Drive Interface) is an interface designed to
generate a nat uiCDR-8enéotalfertorg & GDR-Bahd ({thet edmecspiotal flEstrer] GRRpaY)ses t o

t he questions. 15 The underlying,l CC, estion neration remain
. unchanged, it i (ftpwl P%F’é’?‘f“aééal?‘htéfrof]sé)ﬁ\géﬂﬁ} ZV’H’E&“’%EW Wt he answer
i nput nmechanism The first drill that appears on the users screen is
mul ti pl e choi cein Howbowe formndasibe 4dMR-Ai isphayate at whichghe £12R tchangsader The
guestion displays on the top of the.s en, I L.LS, t Japanese word. The
answer choi ces ﬁﬁﬁéﬁl’eré{“efq’%‘ ﬁﬁﬁf’ﬂ? %Té:éﬁgng— “ZQDBe(ﬁéeﬁ%{e‘SBgﬁﬁ@te’lﬁstflﬁg t he
arrow keys on t r j ] i et 1adne user
"drives" the cap%tloﬁ?em%ogér??de@ts’tg@r’ 2’?’?béscl\}goéw&iﬂag?é?ﬁe%ggfﬁ@%ggtl?ggn
al ready appear s @@ niubebd @pastfedtfien sier @ECDR aomteiithss thp geCDRady defimidaged

slightly. After a few nore correct answers, The user is struggling to
answer each questlyqroddes data omparhpEthe eatirei pyeeessai #-COR isowantangibat fs sidC si npl y

25 increased the speed inpdefinitely, i u eventual | bevond The
user's abillity g?}ngjgigﬁ aﬁ,?PPP-ﬁlg,%e‘i?Bf?“Y\ﬁ“aLga%g?ﬁﬂtlﬁ%mS r?@ﬁe(%éﬁs&i@r. Thi s
is not | CUs obj j ﬁ#&, gs4:i ng the user's reaction limts, |CC keeps
t he speed j ust ?M&-Erlnull'aﬁst e eﬁgéeﬁr[{es ability to answer. Essentially, if the

user responds a 01/ 75839 ,PCTL USQ1/ 1~&S hen he
wi |l have enougﬁz'FP%}‘ %@I"@%{/#%Sl njos\j}ggﬂgagﬁ ?%(e:bgs'&e'r:oas}ggs?go l%‘%endent
on the difficul %Q%Dk%nﬁﬂﬁ%&é)ﬁg itself. The user's APH clinbs _
significantly. continues to drive and takes a wong turn which is his

first error. The. roag, i,nmedi at el e j. to sl ow
Gown. At thi s 1 Fieurs fe SR 4 Birtiah cHRRTTON: hAURL ol AlhaliGn B2 8pGEE D, 2
error. Thelg“eXt391*9?@%9&&@8@/39@@'i%ﬂwﬁundﬁka%onmdrebbﬂsmraﬂdﬁmck in

the race. Sonetines the answer choices are represented by different |anes
on a hi ghway, wierGbR value agisr 38dtshaws al the coatent otequaldFDR D wdich iahewt he
error choices lead to off ranps, .detours, and of her, t enporar ays that
10 provi de j ust itdfhgeiq tag h%?l'?tr‘gn%é??‘lrﬁém%@wsé‘{?{‘s QWSVHSF? %ﬂ%ﬁrﬁée%ﬁ{egxpassed
by another car. ém)g o HAE e RSLBhkRs RdicAOVabd'Ghe. CORAROtARNtedSEr WhO
is doing the sa rill. The user nmay conpete with other users,” and thereby
increase: their ARbkdindly WiTHe doatene esegrdssthel usdndias hak tiebmost didSaity beith,

enmbodi nefits are nerely 15 exanﬁl es of the invention, and that the features

of vari ou@0enbobiavee tes lovegst KeDRs3916i n Thet highern CDRo 16 3h8 i #19% oRfi%Fose

descri bed specifigally,.above. Myepve t he, ski il ogni se
many nodificati Bﬁ‘f_ﬁer%ﬁl%%éﬁ?tt%’. Bhghitec n%t&%tleﬁ%ﬁ%fg%\?\nﬁh%q&_térai pg_rti ng
fromthe presents HrsRiean NAGEBhEhMWbthe ARy haf fotel statted yolio/shoasi ons and
substitutions are ~~~ to be regarded as formng part of the invention.
Protection is ssughspbmlinadipp39d aslthe courdei pragresses of subj ect matter which
may be di scl osed herein. VWO 01/ 75839 102 CLAIMS: PCT/USO1 /110a6 1. An
apparatus for t{TgRd Shuée Untialey, ¥ad Snoe® oBrtertiis gpreddothesighrtpe diffnent GDRenor y
store for storing at |east one first and at | east one second 5 data item
and a pl uRal i t ycadgories atdordisgiquser perfermanae dite remeainingmontens that has pat

" appar atus being arranged fo qutput sai jrst data itemand to cept the

i nput of said s¥EERER %dqqnaﬂvfsstaidaopsﬁc%an Ht°5°?‘%“é?ﬂ?5%ﬁcﬁ‘§5‘§%§§§i°ted With
said first dat i_éﬁf@ﬁymone of said plurality of stored rel ationships

‘sel ected by sai'd apparat us.




10 2. An apparatus according to claim1l, wherein said first data itemis
output in the formof a question defining said relationship, the answer to
whi ch conppipsessssai d second data item 15 3. An apparat uspgsrasodings to
claim1 or claim?2, wherein said apparatus is arranged to output said data
itemin nore than one nmedium said rel atkgnship deterniining the nmedium

t hrough which the output is nmade. 4. An apparatus according to claim 3,

wherein sai d medi um é}%ﬁ%g}eac%qirsg'haggee% ﬁ@%e@?@%ﬁt&ﬂ%h@g&ﬁérgir%r&sg?ﬂeai m 3 or

claim4, wherei sty umi's Vi n apparatus according to

claimb5, whereip,SakdndEdhdhersmR 11385 § §2be o Q-GDRAPAAr at us according to
.claim5, wherein sard nedium conprises graphical representation. - WD

017775839 PCT/ USAL/ 1%‘1252?%%&83 st’gf%s%)?ﬁre S Aqfaf dRg & i€! @vMtdntespher €i n

sai d graphical PE}F fon s n orm of an ani mated sequence. 5 9,

- An apparat us aC@ﬁimug).t ahel 2 1 dontéht Qhat3s belngrieirneds (CORF[enabi CDRAL,P
determ nes the format in which the guestion i s made. 10, An apparatus

accordi ng 60 cl diesa @fervbelshaCHRi kvelabpiween GDRxnull andfd-EPR: solisstively 10 11.
An apparatus according to M9, herein said qutput I ltiple
choice. 12. An @é?i%?&é”a@gb'% f\ga@ll_{éﬁﬁnﬁgc %qtgﬁncég?'m% BOE or mat
15 i's dictation, I3 finaRRALAEYS BAECIHDy USHARY Bitofl ABadolt di2,

wherein said ref’%fl onshipirsr y selected fromsaid plurality of
rel ati onshi ps bypsahdll pssetssi mgv sEaeasg, is dbtefrdinedat tppegianing df@rcaursgi ni ng or

anal ysi s conprising processing neans, nenory neans for staqri uiz data
conpri si ng cor r edpmrtte nget) s sIBEHCeN selems wks dﬂ"d’feg, contEt atﬁg ‘g’é‘ﬁi?ri sing a

manual | y operabl e ai s'i%g deviﬁgn%g&?g%tgf&kﬁlgg@gﬁmﬁpﬁg&ii?hg%&e {Epnidqor

screen; 290t he PFO§ 0 oltpu Vi deo arcade
gare i nterface Lo gl RGAQ TS bQ.CDRCGSRANE! SRAAT shok ogf dsur t her
a

arranged peri odi y to output a question to said output neans, the
appar at us bei ngoadndangesses as canait Welemdgsmﬁhwnwlls,eﬂlh&q gertentdhattwWiasough
said input neans, the WD 01l 75839 PCTI US01/ 1105?,8104 pr o\(zg sin Jeans
bei ng arranged imtialbhpew €ontgat, besqsassslearyed (CoRRRN < {1 BF L3fe A% JRUH §2TE

correspondi ng to the.questison. j L 14,
wherein said prB’t?é(%ssfr&@‘%@e LE%}ﬂtg%ghe@?s}%ﬁ%@%@%l%ai%%%@ﬂ?&&dﬂ)ﬁ culty of

the ar cadel SQamEFiinfall;,ei‘shré02r]l§ estsate, which is a measure of the amount of content being
learned at one time, is called the content bandwidth. Content bandwidth may
differ from user to user, according to the length of the learning session, or the
users aptitude. Content bandwidth is also a factor in the users overall learning

speed, hence its setting is significant.

20 At the extreme, content bandwidth may be set to 1, or to the total number of
content records. For example, at a bandwidth of 1, the user does a series of
questions relating to the one content record, when new content is introduced.
Then, once the user completes the introduction sequence; he continues to do
exercises that enable him to view the content in a variety of question type

25 contexts as set by the content width. When the user answers enough questions
correctly regarding the one content record, as determined by the CDR-0A,

CDR-PBA, and CDR-nA, then the CDR value will reach Q-CDR.



mat ch the correspondi ng stored answer data and/or to decrease the |evel of
difficulty of the arcade gane if one or nore responses do not match the
correspongpng,7sd:9r ed answer data. 10 16. An apparatus acceggjigifse! ai m
15, wherein the level of difficulty of the arcade gane nay be varied by
addi ng or renoving features which serve t 80di stract the pl ayer of the gane.
17. An apparatus according to any one of clains 14 to 16, wherein 15 said
manual | y oper abl @ dbuslyg @etdnt barcbwdthi afdsis mogameffetive Aaluapyhan dteusbjegcor di ng
to any one of clains 14 to 16, erein. said manual |y operabl e aimng:

devi ce conpri seslS ONgEER IFigntigne el he rsasondeimg fhaf yhen o it sdaendavilymasy any one

,of clains 14 to . el k i r i.m .devi ce. conpri ses
of ol b4 0 A5 e ARUARY ORE" Bk 16 I GidEY S E,SRTY
wherei n the queshicdRation GUERVH tdr HRmdryYRAN! &fter RS inddal AW ARBRSAL WSll

.according to claim 20, wherein the response to said question is presented

as a sel ectabl e dseabuarswen théecremningoenes rrorneétly. hdloyeever, answdingld 14889 105
PCT/US(11/11 OSls 22, An apparatus_accordi S%]Cto c]I aim 2|, erein the
response to sai oP“&ﬁ’é%Pf ghesheng epreeetiyioes RtJRFessHyt ﬁr"%ﬁaflttbat € CiEHhgs| e
features. 23. A%e%?&%ﬁ%ﬁ?&@ﬁﬁ@r@%&&b%ﬁd%%e%é?f clainms 14 to 22, wherein

5 the processing neans 1s arranged to recelive sald response only during a
predeterm ned ti after oyt putt.] th esti.qp.. 24, A aratus for
training or analéfrgfl_? %tg%?’;%ﬂ%eg lgﬂ%emfﬁ?gﬁ%ivggﬁ’oﬂs %i&ﬁﬁé‘?‘g‘% rgfalty of
data itens, eachysdefl (#aloftent SBlebBENY ARSAGHALRH D ulirt ihsaleldeRAST 506€
further data item output neans and i'nput neans; the apparatus bel ng
arranged t p0 out pohteit reedrdsthef thepark likelyatoite @vervdrelinédd> accept correspondi ng
input data itenms during a subsequent predeterm ned tine period, the

appar at us being @M%Q%er%‘éﬁ@ﬂgﬁﬁ_éoﬂte%?ﬁﬁ}ﬁﬁ@dtﬁ%fbt't@@ﬂhnﬁgﬁﬁaﬂth@'ilhé’i"i&h the

further data itemwhich is associated with the correspondi ng 15 output data
item and to varcgpablé of lmdting @i onensedsion, tikerplong taimi mtedtigre iscmgmented. $@ai d
conparison result. 25. An _apparatus_according tQ claim 24, arranged to

i ncrease sai d prodhssvards. 1Eda nsee haadles gortend 0 Jigs grhuchhare suitable tadhelr i ¢ ens
do not 20 corres Ld. { ther data item 2b. An apparatus
according to cl ggﬁﬂgﬁftﬁ%{?@g%ﬁ@&%bgie@gg%g% said predeterm ned tine period

when one or_nore_input .data.. itens do correg ond to,said associated further
data item 155 2 The ARearims e DEEm et IBPTiRe e | PRIGhHS SOt

processi ng nean%md@%rigam{&%s.i nput and out put neans; the nenory neans
being arranged to store a set of question data, the processing neans being

arranged Lo T ePELhtl EwiiRY Bh&iH'ERY PR bes SsESkidt Aatiing) pof ool ¢
set of question
session)

9 Where session time is the amount of time the user spends in one session, time
20 per association is the time it takes the user to answer a question, and
frequency per session is the number of times a question will appear using one

content record in one session. Content bandwidth is therefore a function of 3

factors. 1. The session time which is set before each session by the user, or
determined as the average éession time of all sessions. 2. The time per

25 association, which is the average time for all questions previously answered
by the user. 3. The frequency, which is the number of times a content record

is viewed in one session. Clearly, the optimum content bandwidth 1, likely to

vary between sessions. Therefore, the bandwidth is in the present



WO 01/ 75839 PCT/ USOL/ 11051 106 data and outputting said questions through
sai d out put neans; the processing neans being further arranged to receive
answer s tWoy3iskzguesti ons through said i nput nmeans, and t @cgRisel/Ho8e

whet her the received answers are correct; the processing neans being still
further arranged to calculate the proporf7on of 5 the question data which
is correctly answered and to control said proportion by introducing new
question data tQnsRiislesiubsRicurinddl @For aBDYAR] s&@¥ibst bnothguEST.i Blovdag@ from
sai d subset. 28. An apparatus according to claim 27, wherein the processing
10 neans i s ar rdepgeding onvhe ypnlicatian this esfcudation raybeeperfrged morepplasat us f or
. training or analysis_conprising processing neans, nmenory neans, input and
out put neans; tﬁ‘i‘”‘equﬁ%%ry means being arranged to store a set of question
data, the processing neans being arranged 15 to repetitjvely generate

. questions from @medgaexont@nt huwsudtbrhag deen d@h@llﬂ@adg‘t%%m@éﬁf G&%H@BW ons

t hrough said output neans; th r.ocessi ng.neans _being further arranged to
recei ve answer smgksb%&??@e&g@%ﬁqﬁﬁﬁﬁwﬁféﬁf%‘?’a"% ptlll}?%rr%g%o, uced £t pge _
det erm ne whet har ot B a00tHE BaRRAWANS 230 Rokteht Rebrds WMl tBE Maklifuhrigcessi ng
means is further arranged to nonitor question data used in questions 20
incorrectly resfian2E them, noamedy ¢antanh maytbeadfiede dfitrecamamt ofuew camed tof sai d

.,. incorrectly responded to question data being incorporated in future
questions. 30. naddedds 20 Jecords Hrea Yy Mher %“ge@,t%ﬂég’é‘; dreps BelQ¥uency of

occurrence of e id incorrectly,r St '

i ncreased. 25 B%CSh ‘,’X\ﬁ? gep%g?lgt?ﬂsb%fgg%dr'd?ir?]eg&{%g&glbg?dn@ 9@' (E)rc fg@f%%q%éo,ﬁsef urt her
conpri si nggmeang,siefs ahdsB6R chigecllydardf tHeUbdn¥entareeftlls ReachOQSCDR. | Maer rect |y
responded to question dat a. WO 01/ 7s839 107 PCT/USCQL/1 10s6 32. An
appar at us accormglinigertof nawyconteat recowds 4 e added:is caltulatedaisignthe fallgyring essi ng
means are further arranged to select a format, froma plurality of stored
formats, in whi@dgntBmsut put each question, the processing neans |,

New content unit = (session time) / (time per new content association) /

(frequency per new content session)

15 The session time is set by the user. Time per new content association is the
average time per question for new content (new content questions generally
take longer than the average time for all question). Frequency per new
content is the number of times each new content record will be questioned.

The new content unit calculation therefore determines when new content is

20 added, and how much to add.

The Q-CDR content is used only once there are enough records to fill an
entire session. This allows the user to learn some content first before the

review procedure starts. The following algorithm determines when the review

procedure may start:

25 Q-CDR content unit minimum = (session time) / (time per Q-CDR

association) / (frequency per Q-CDR record)



being further arranged to record the formats used in questions incorrectly
5 responded to, and to increase the chance of said formats bei ng

i ncor por afvedhj/8s3but ure questions. 33. An apparat us accor dipgg/is91/¢10a¢ M 32,
further conprising means for allocating ggdifficulty weighting to each said
format. 10 34. An apparatus for training or analysis conprising nenory
nmeans for storing,a.set of data_.recor and i nput and out put. neans; the
appar at us bei ngAgjreFaé‘rs‘?ggép%g'ro&S’gW&P\gg'?:})%‘é‘ﬁ’é"r“éfseusgg'Srﬁﬁ‘PW“f‘BﬁEB‘E?E flt to a
user from said sf4f 88kAnt EEAEIIbUATE NGRS L RIE 1eINGE_ et hod;
the 15 apparatus being further arranged to receive correspondi ng résponses
. fromthe user, ¢tontaefeadspesfitshbeivaldtibnkipof said responses, and to

determ ne the rate of learning of the user therefrom 35. An apparatus
according to clgd AN ' LA [ H&rﬂ{t i nput
. by a user, and ?gqgéﬁgrggﬁa&g%tﬁagffe% \éc?rgg bfe.%(?gé;gﬁi{nﬁégwp%@ane ers for
the user. 36. Adgatharsatitimapdbe predefiged by teaisan, dbtracto}or cortemgpravidanged to
conpare the rate of learning with an estimted rate of leam ng and to vary
25 sai d pre- defRave&yendt ABY 9y R deruBwaied dyamically RyohsalGs éintelbigent An

appar at us accordj J 4, , i_ndepend ly train
apBI urality of gbszg?estﬁ%tg@ra ?}é'?)ngh rgm?réeﬁ[sle%g %é{ﬁé#gﬁgeéc% \%ia\rl) er(’?g‘ée gﬁ gr red
set of said tedaghihig chs, Ql@'fﬁ%g@ency referd Shdaady Re TSR iBe OsiCdip@Rnp8. An

apparatus according to claim34, arranged to conpare the validity of the
user's responsepesioon gpeatseidiogregtizonedile. oWtien theo QR é nbné, thee that e at
whi ch t he (gser's now.edge is lost. 5. 39. %ap ar at us alccordi ng to claim
38, arrany®d t URRRSSE UEES A CORIPH SRPOFDISHETHIcHR FadLawe modulengequabio the

pr edet er m ned | r-af: ~ i i : ranged to
periodically 10 ca e(r:gfg eé%@ﬁ%e@%é"%ﬁ%@?ﬂe@%%bﬁ% ?%%gd"?g%u‘?*?gd for
the user to achjegféemanderwidleéRhtbmest fcevdl THerdferd) the RBarple ihlFRqhdHcphMAL i ON
conprised in the selected data records. 41. An apparatus according to claim

40, arranged t cleteginingddhyethy GBR1ATCDRB R4 dind IR mddvalugs. t Rlee frepieneyo achi eve
sai d predeterm ned l.evel earni ng. 42. An apparat according to claim
30 and a1 ar r s ok PR BR8Pl ShierBied o BRIV i

cal culation. 20 _43. An apparatus for, training or analysis conprising nenory
nmeans, prbtessdf ((RBAY scere) @ésr@reawwglme&epdme%ﬁdreaamcara@l?ﬁ&-l) by
correspondi ng 2ﬁ_§m1ern ,_@gd i nput and out put neans; said nenory neans being
arranged to st dig §¥ lity of question and answer data, a plurality of
25 rel ationships, associating each guestion data wifh at |east one answer
data, a plural iqtber&f‘secﬂ?é%eﬁeﬁ%q&%y 1} bt freduencysP@)-a plurality of nedia

types through which each said question and answer may respectively be
out put and i npdhe frelquensy ®f eachi fevahds thefehy irareasedyenidececagesascondinga

uestion by selegting one of said i on data one pf said

el at i onshi pe. htisriigs Seae g i LT i ronens o Yhe ot pd 56 dem00 sai o

corres DOQ? ng {eﬁp&ét@mﬁﬂ&%zﬁriﬁe eqﬁéﬂcg id Wo%ﬂ’&ﬂoﬁlﬂ%e%cr@%b&{ medi a
e t put and the

types to determné the question to be’ou correct answer.
Alternatively, if the score is too high, then the frequency of the previous CDR

level is determined to be too high, and is therefore decreased. Boundary

limits determine the minimum and maximum frequencies for each CDR level.

Frequency on a larger scale is determined by the sequence and order of the 3

25 content flow states. These will be detailed further on with figures 41 and 42,

The general relationship that the system strives to maintain between CDR,
QDR, familiarity, time per question, depth, and frequency is depicted in figure
40.



44. An apparatus for training or analysis conprising nenory 5 neans for
storing question and answer data, input and out put neans, processor neans
for genergiogdi@sgseseri es of questions to be output and val ipdglisiBi10se
correspondi ng i nput answers; the processi means bei ng arranged to neasure
a user's famliarity with said series of ‘question and correspondi ng answer
data; the processing neans being further arranged to detect an error in 10
an input answer A5t @f Be A meMe uBy theis valug drgreaseeed indicpied st A1y mwiponse t o

said error. 45. An par. cecording.to ¢laim4 ar to vary said
one or nore corr_g%rteg% a%u§é_uiO‘%nCFogvé]paeSnlg@ﬁ%tS&ﬁtp%dr?'séf Hlef(;ﬁﬁlg‘ﬁ)caj)? 9FaS4% 46, An
- apparat us accor ghd\guetidal diffitls, QUWRr .9 A3 dnGeIse£CLIVAULPULS ERRPr i se
one or nore further questions associated with said question, the response

to which was an fanilrfy 4G eithphaemtant régeidigAtthe samgetme othe sime dlogeddiof fi cul ty
.of said one or nore fu (u,ilesti onsdjé)relb15 ependence upon said a. 20

th
measur ed fam|i &R%h 9‘?es£1°‘726'1§g R ($ s iate ErEen _]Perd?faﬂu95§i°§5 &Snpri sing
i nput and out purthaq%'ﬁ?e?t FedBRARUHTEANG a]}lﬁrth\%tf?&fpgxgc[yisﬁnf&m&)%hto&cgﬂt% and a

stinmulati on generator ftor ge tI'ng a series O conprising two or
nore out puts t o vdwed 40584ls0 ddtecad@par at us bei ng arranged to all ow t he user
to discrimnate between said two or nore outputs of each stinmulus using

sai d input meangodk hﬁqgaﬂaetr @bt Shd 88 fetibh&ip g;gfgﬁeag% Bold HehdGHRal Ne

simlarity between the two or nore outputs of successi ve stinul us
until the user ifstorsid thaget thabthe sysierdiisable w0 mahipulattcaele nf drifabtasoput s.
~'~"0 01/ 7a839 110 PCT/US01/1 | OCs6 48. An apparatus according to claim47,
wher ei n t HE ser certerirecord by gegord asifp rihseacyy wﬁthaﬁmmb%we@ these fagtorsppar at us

according to claimd8,,. wherein the discrim e_between said two
or more out put s8¢ '%eaélﬁer_ﬁonfﬁnu%‘e ﬁﬂfcﬁéarg’géﬁlssc’fgﬁ%eéma{éﬁ’é’lréﬁ_ct%ée}lsﬁr Py one of
bri ght ness, huedeﬁﬁhgllﬂ%\}aﬂ[bsOﬁﬂl@@gﬁmﬂe}@%m%eyd‘ﬂé}/@é‘[’.ent or pattern. 10
50. An apparatus according to claim47, erein the series of stinuli
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The mechanism by which the ICC (Intelligent Course Customisation) is
executed to implement a course is shown in figures 41 and 42. The purpose
’ 20 of the routine is to generate a cuétomised course based on the users
performance. To this point, the means of collecting user information and
transforming it into questions has been described. The ICC mechanism uses
the results of the CDP (Customised Diagnostic Profile) to actually generate a
course. The ICC determines what content to use, and how it should be used in
25 a course. This includes when to add new content, when to work on learning
content, when to review learned content, as well as the many other factors that

have been explained previously.



conparing the received response with a stored answer, and increasing the
speed of the arcade gane if the received answer matches the stored 25

answer, owodacss®si ng the speed of the arcade game if the pa@Royehsanswer
does not match the stored answer. 53. A method of i npl ementing an
educational or analytical quiz, corrprl@l ng the steps of VNO 01/ 7s839
determning an initial quantity of question data; PCT/US01/110SG

repetitivel yRefeerigg &t figige qUetht ispdtem tdrls ivitNODRAguIR A nkwkbrestuant.i ty of
question data; measuring the proportion of the correct responses; and, 5
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Generally, a module for new content contains basic question types. The

settings for error response are set for a thorough revision to give the user the

| opportunity to learn. For example if the user makes an error the error

15 response may include a textual and audio display of the correct answer,
followed by the user having to then type in the correct answer, and then

redoing the question again. The QQP (Quiz Question Pattern) might be set so

each content record is viewed through each question type, before moving to

the next record. However, the actual configuration could be set many

+ 20 different ways according to the overall purpose of the course, and to the

content type.

‘When the notebook and quiz course is finished, the ICC may prepare a similar
course for the errors the user made 42.3. In this case, the error content module
is loaded, along with the error content notebook and quiz modules. The error
25 content is always dynamically generated with an SQL that, for example,
searches for errors made in that session. As was described previously, the

new content unit is calculated to occupy a full session.



increasing the chance of utilisation of question formats where previous
questions utilising those formats have been incorrectly responded to, and
decr easi ngotongssshance of utilisation of question formats weeRRoPiMY4 OUS
questions utilising those formats have been correctly responded to. 5 57.
An apparatus substantially as herein desdri bed with reference to the
acconpanyi ng draw ngs. 58. An method substantially as herein described with

reference to 1Gyvhde(RCELIBEAY aRdthel R¥4iESthe contentrbaddwiits wotld H& E.As,.A
AT AL A A3 A s?. AL AFSASR%g ATl A A3SEWA892\€cSh AS|

 ALs. A8SO. A 1l nofney ABitel@RoulAIN adelked 41,&5 Imsmd,A@s I8EsyaRmatigdly . AY . A s
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e A35. ALs. A9
5 set such that the user will finish all the p-CDR content in one session,

including redoing error content.

In another future session, when the Q-CDR contains enough content, the Q-
CDR modules will be executed in a similar way to the previous modules,
except that the content of the modules will be different. At any time, as set by

10 the configuration module, a series of review modules may be triggered at the

end of a session 42.5.

The ICC mechanism rotates through the various modules both systematically,
and according to the flow of content from CDR-null to Q-CDR. The actual
combination of modules is therefore dependent on the users performance and
15 hence, different for each user. The ICC mechanism performs the task of
orchestrating and co-ordinating the various configurable elements into a full

course that takes the user from their first session to their last.

Second Embodiment

The second embodiment, in general terms, fulfils the same function as
20 described in the first embodiment. However, in this embodiment, the training

process may be partially or fully automated to increase the effectiveness of

each training session.

Automated learning spans the entire spectrum from manual, semi automated,
to full automation. There are several different types of automation as follows:
25 content selection, Notebook, quiz, timer, configuration, and course. Content
selection automation refers to the selection of content whereby the user plays
no role. As soon as the overall goals of the course are specified, i.e. content

type, content range, width, depth, et, then ICC automatically selects content so
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the content to be generated is the same for all content types. Specifically,
with each skill type, a skill is targeted and stimuli, or questions are generated \

in such a way that is easily responded to by the user, and then gradually
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5 Visual Perception

Figure 43 shows 1 colour displayed in the question position 43.1. The colour
itself is generated by a combination of numeric values for red, green, and blue
that compose a colour. The answer choices the 1% 43.2, the 2™ 433, et, are

also generated numerically. The user may be asked to find the most simsilar /

10 dissimilar colour, hue, saturation, or brightness.

The output stimulus start with distinctly different answers making them

obvious to most users. They gradually become less distinct, and hence more

difficult, until the user is unable to make meaningful choices. One example of

a question involves choosing the most similar hue from a series of colours.

15 For the first question, each of the answer choice colours are separated by a

hue of 50°. If the question colour is blue, then 1 answer choice would also be

blue, but of a slightly different hue. The other answer choice colours would

be different from the correct answer by a hue of at least 50°. A hue difference

of 50° is obvious to most users according to previously conducted

" 20 experiments. However, if a user has difficulty with 50°, the difference may

easily be increased to a point that the user can easily distinguish the correct
answer.

The saturation and brightness of the colours may remain constant in this case,

while the questions become increasingly difficult as the hue difference of the

25 answers are cut 5° per question. 5° is an arbitrary amount, and may be set by

the user, or by the ICC. Eventually the user will reach the limits of their

colour perception. If they are able to perceive hue differences of just 5°, then

the differences may be set to 1°.
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moving from easy to difficult by hue differences of 5°.

5 When the user reaches his limit, and is no longer able to make meaningful
selections, the value of the question colour saturation is systematically

incremented or decreased by a preset amount, and another series of questions

start, again moving from easy to difficult by hue differences of 5°.

Further, when the user reaches their perceptive limit within each series of
10 questions, spanning the full range of saturation values, then the brightness
may be changed. Changing the brightness systematically by pre-set amounts,
and then starting the entire range of questions again at the first saturation

value, and the first hue value.

The different qualities of colour: hue, saturation, and brightness are thus
15 combined to generate a wide variety of questions (over 16,000,000 possible
combinations). The user may then be led through questions that target
brightness perception in a similar manner. The ICC will generate questions
that systematically move through all the colour qualities testing for brightness

perception. The same process is again repeated when saturation is targeted.

20 In each case, the parameter values of the user’s ability are saved in the CDP
.(Customised Diagnostic Profile). Each context (in this case the values of the
hue, saturation, and brightness) contains the degree to which the user was able
to answer meaningfully for each of the target qualities (hue, brightness, and
saturation). Figure 55 shows the data structure of the user profile for
25 computer generated colour content. The hue 55.1, saturation 55.4, and
brightness 55.7 for each series of questions is recorded at the point the user's

responses become meaningless. The hue-A 55.2, saturation-A 55.5, and
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each sequence.

The hue sequence 55.3, saturation sequence 55.6, and the brightness sequence

55.9 show the order in which the questions are systematically generated. For

5 example, a sequence of hue 1, saturation 2, and brightness 3 means that the
hue of the question is rotated at a degree determined by hue-A after each
question series. - Once all the hue values have been used, then the saturation is
changed by a degree determined by saturation-A, and once again the hue is
changed for each question series until all the saturation values have been used.

10 Finally the briglitness is changed by a degree determined by the brightness-A,
and each saturation value and hue is used until all the values have been

systematically generated as a question.

The question and answer difference is the degree to which the target colour

quality (i.e. hue) differs between the question and the answer. The answer

15 and answer difference is the degree to which the target colour quality of the
answers differ. The values recorded for these 2 difference quotients is the

degree where the user’s responses become meaningless. These values mark

the limits of the users colour perception ability within a defined context. The

Question type 57.12, stores which question type was used. Examples of

’ 20 different question types are shown in figures 43 to 54. Target quality 57.13,

stores the quality of colour that is the focus of the question.

Systematically going through all the possible combinations until the users
responses become meaningless, generates a detailed user profile that will be
used in future courses. Future courses use the user broﬁle to generate
25 questions focused on the areas just before the user starts having difficulty, and
slowly moves in small increments beyond their ability. This may be repeated
any number of times for each series of questions (as set by the user or ICC)

before moving to the next series of questions.
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O Brightness may have a value of between 0 and 100%. The brightness value is

then multiplied by the RGB values derived from the hue table shown in figure
63.

Red = Red * Brightness
10 Green = Green * Brightness
Blue = Blue * Brightness

Saturation values are between 0 and 100%. Saturation is the degree to which

a colour is pure and not mixed. A pure colour may be comprised of two

values such as red and green, and still have a saturation of 100%. When
15 saturation drops, the value of the two lowest RGB values rise according to the

following algorithm.

Highest RGB = Highest RGB

Low RGB 1 = (Highest RGB - low RGB 1) (1 - saturation) + (low RGB 1)

¥ Low RGB 7 = (Highest RGB - low RGB 2) (1 - saturation) + (low RGB 2)

20 With the RGB values, colours and hence questions may be generated.

Alternatively, the numerical values of red, green, and blue may be displayed

instead of the colour. The user would then match the colour to the RGB

values.

Figure 44 is another example of a question type comprised of colour content.
25 The structure of the content and the content generation do not change, only
the display of the content. The question 44.1 is a colour and is comprised of

three values, red, green, blue. The answers 44.2, 44.5, et, are each comprised
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comprised of 4 separate colours 46.1, 46.2, 46.3, 46.4, which may be
combined in a logical sequence. The sequence may be anything, for example,
10 they may range from light to dark. By dragging the colours into 46.5, the user
may arrange them into a sequence from dark to light. Any of the qualities of

colour may be used as the condition for determining the sequence.

Figure 47 is an example of a question type that tests the user perception of
colour combinations. One colour pair 47.1 is comprised of 2 colours 47.2 and
15 47.3. There are 4 colour pairs each with a different relationship. The user

may be asked to select the highest contrast, or the smallest difference in

saturation, etc.

Figure 48 is similar to figure 47, except that there exists a question pair 48.1.

The user must find the most similarly contrasted pair, or the pair with a

20 similar saturation, etc.

There are a large number of possible question types; however, in each case,
the method of systematically generating content that starts at a level the user
is able to answer, and gradually becomes too difficult fof 'the user to answer,
enables the program to develop a detailed profile of the users ability. The
25 structure of the profile data is similar in most cases, and is easily modified to
suit 'the needs of the content type and the question type. The ICC
configurations determine how thoroughly each colour quality is tested and

may easily be adjusted. When an answer is incorrect, the error response
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setting will determine whether or not to display the correct answer, and for

how long. The ideal course structure for colour may be different from
language based content; however, by merely changing the ICC parameters, an

ideal course structure for colour may be developed.

5 Pattern Recognition

Figure 49 shows a basic example of a pattern recognition problem. The three
circles represented by 49.1, 49.2, 49.3, illustrate the change in state of one
circle over a period of time. The first circle 49.1 is black representing an off
state. The next circle 49.2 is white representing an on state. Finally, the last
10 circle 49.3 is black, and therefore represents the off state again. The duration
which the on state lasts can be the object of the question. As in previous
question types, these may be multiple choice, where the user would select the
correct answer out of many. The user may also type in the correct length of
time. The degree that the user must be correct determines the difficulty of the
15 question. If all the answers are different by over 5 seconds then that would be
easier than if they were only different by 0.05 seconds. The degree of the

users accuracy may be measured.

Figure 50 shows the same basic features as figure 49; however, one new
dimension of complexity has been added. The state of the circles may
20 continue switching on and off for an indefinite number of times. 50.4 shows
the circle on again, and then 50.5 off again. The duration of each on state may
vary, making the question inherently more complex and difficult. When the
states continue changing back and forth numerous times, ﬂ}e exact number of

times may be the object of a question.

25 Further, figure 51 shows that the duration of the off state 51.2 is now the
object of the question. The first state 51.1 remains constant. Figure 52 shows
an added complexity, both the on state 52.1, and the off state 52.2, may have

variable durations throughout a set number of state changes.
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Each of the above mentioned question parameters, may be merged into many
question types of varying difficulty. Each question, similar to the colour
content, targets one specific quality, and tests the users ability to respond
correctly as that particular quality becomes more and more difficult to
perceive. For example, at a set number of states, and state changes, with only
one state whose duration changes, can the user select the pattern that is the
same. If yes, then the next question becomes more difficult, by decreasing the
difference between the duration of the correct answer and the incorrect
answers. At some point the user will not be able to perceive the difference,

and thus the answers will be meaningless.

When the user starts to make errors on a particular target quality, then the
context, or the other qualities are changed systematically by a set amount until
each quality is tested in a multitude of different contexts. A highly detailed

profile of the user is thus generated.

Figure 60 shows the data structure of the user profile that stores the user's
results, and enables the systém to generate question types of appropriate
complexity. As with the colour content, when a user starts to make errors ina
particular series of questions, the question settings at that point is stored in the
profile. The user then starts another series of questions: The data that is
stored includes the number of states 60.1, and the combination type 60.2. The
combination tyj)e determines the order the states are displayed when there are
more than two. Number of flashes 60.3 is the total number of times all the

states are displayed in a question. State 1 duration 60.4 is the length of time
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a set amount. e patterns are mathematically generated and may be as
5 complex or simple as necessary. The above information is also applied to the
2™ state. ‘As more states are added, the same information is again recorded
individually.

Q&A # of flashes difference 60.10a, is the difference in the number of flashes
between the question and the answers. The Q&A combinations difference
10 60.11 is the difference in the combination type between the question and the
answers. All the Q&A differences 60.10a to 60.16 store the amount of
difference between the question, and the answers. When targeting one
quality, usually that quality difference is above 0, and all other quality

differences are 0.

15 Similarly, the A&A differences 60.17 to 60.23, store the degree that the
possible answers differ from each other. The smaller the difference, the more
difficult the question. Question type 60.24 is the question type used for the
particular series of questions that the user is answering. Target quality 60.25

is the quality that the question is targeting.

20 An example of a different question type that uses the same basic user profile
is shown in figure 54. A strixig of circles with set positions change state one
at a time according to a constant, or varying time. Each state changes from
black to white, and then back to black again as the next circle is reached. At
certain points, 54.5, 54.6, and 54.7 the state changes to grey instead of white.

25 At those points, the user must press a key on the key board. The degree of

accuracy may then be measured and captured. As one cycle finishes, it may

repeat itself as long as necessary.
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5 Numerous -drills and questions may be generated for.a wide variety of
stimulus formats. These may include, but are not limited to content involving
shapes (including their geometry and size), distance motion, quantities,
estimations, etc. The mechanism of generating the question types, and using a
detailed user profile to dynamically create a course customised to each

10 individual user remains unchanged.

Fourth Embodiment

This embodiment in general terms fulfils the same functions as described with
respect to previous embodiments. However, in this embodiment the system is
arranged to analyse the profiles of a group of users as opposed to a single

15 user. This is achieved through the use of an Education Decision Support
System (EDSS), as will now be described. |

EDSS (Education Decision Support System)

Using network connections, the user profiles (CDP) may be centrally stored in .

» memory, and accessed by the EDSS. The EDSS determines the relative
20 strengths and weaknesses of each user and provides instructors, or program
supervisors with graphs representing the findings. The data that the EDSS

produces includes: a list of the users sorted in order of learning rate. The

learning rate is CDR-A which is calculated by the ICC..' Alternatively the

EDSS may produce a list of users ordered by the amount of content remaining

25 in CDR-null. This would show which user was closest to finishing a course,

and what content remains still to be learned.

Any of the information used by the ICC may be gathered and analysed

collectively for a group of users. Further useful information would be a list of
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Beyond user and content comparisons, the EDSS also analyses the ICC
5 configurations of each user. By comparing the ICC settings and the actual
user results, the EDSS may determine which ICC configuration settings
proved most effective. The EDSS then reconfigures each user’s ICC, and
awaits the results. After a set amount of time, determined by the program
managers, or by the EDSS, the user results are again compared and checked
10 for relative improvements over the previous period. These measurements are

calculated for each user, and for the group as a whole.

The EDSS also provides a mechanism for finding the optimum settings of

different programs. Each of the possible configuration values is given a start

value. Then, by systematically changing the values, one at a time, and

15 measuring the ovérall user performance for each change, the system is able to
determine optimum configuration settings. The system changes each value by

a predetermined amount, the A value, as determined for each configuration

setting. Boundary limits set the minimum and maximum values for each

setting, which may be preset by the program managers, or by the EDSS. This

*20 feature of the invention enables the optimum configurations for each different

content type, and for the different goals set by each course, to be determined

automatically.

The user profile is collected regularly and the results are compared to check
for changes in the overall learning speed. If gains are made, then those setting
25 are saved, and the remaining settings are again systematically checked for any

further improvements in the optimal configuration.
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results remains unchanged regardless of the total number of ICC values.

It is desirable that the group of users may be able to use the system on a
network, such as a local area network or the Internet, as networking plays an
important role in rapid knowledge acquisition. By connecting users together
they can see how their peers are doing and compare their own performance.
When multiple users are connected, only information regarding the relative
position of the user, the top user, the last user, and the average user. This
information serves mainly as a motivational tool. For some users,
competition can create a strong sense of urgency that, in experiments has

yielded substantial increases in the APH. This is not relevant to all types of

content.

From an instructors perspective networking provides features which enable
and facilitate group management. This includes managing multiple content

types, multiple students, on differing embodiments of the invention.

Fifth Embodiment

This embodiment in general terms fulfils the same functions as described with
respect to previous embodiments. However, in this embodiment the way in
which the stimulus is presented to the user is modified in order to minimise

the user’s TPA (Time Per Association).

This is achieved by stimulating the user to answer questions quickly, by
creating a sense of urgency, using a Stimulation Dri\./e Interface (SDI).
Ordinarily, a user must generate a significant amount of energy to motivate
themselves, and remain motivated to respond to each question as quickly as
possible. This requires a high degree of concentration and motivation which

is focused not on the content itself. SDI stimulates the user in a way that
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user’s attention is occupied by things other than the content is a value that
may be adjusted according to the user’s level of familiarity with the content.
In other words, the more familiar the user is with the question content, the less
they need to concentrate to respond correctly. At a certain level of familiarity,
it is said the content has become “second nature” to that user. This

10 embodiment applies a systematic method of gradually introducing factors that
force the user to focus a part of their concentration on things unrelated to the
content. The SDI gradually nurtures the users ability to respond reactively
and fluently to stimulus. This is the highest degree of “knowing” that the ICC

strives to lead the user to achieve. Figures 56, 57, 58, and 59 show examples

15 of the SDI.

Figure 56 shows a display for displaying and responding to a question. The
question 56.1 and the answers 56.2 may be displayed anywhere on the screen

1.1 as long as they are clear and easy to see. Each answer choice is
represented by a numbered lane 56.5. The user must select the lane that

120 represents their answer choice by steering into that lane with a steering
wheel/joystick 57.7, or with the arrow keys found on a typical keyboard, or

other suitable input device. An object 56.6 shows the user’s present lane, this

could be any graphical object such as a car. The car moves forward, as
represented by the movement of the lane division markjng; or features such as

25 tunnel 56.4, approaching the foreground. The user must make their selection
by the time the tunnel 56.4 reaches the position object 56.6. In effect, thisis a

timer. The faster the tunnel approaches the position object, the less time the

user has to answer. The user’s answer is registered when the position object

passes through one of the tunnel entrances 56.3.
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user’s response, the “car” may accelerate, or decelerate, enabling the user to
5 view the correct answer, or to proceed to the next question. For example a

correct answer causes the “car” to accelerate and an incorrect answer causes it

to decelerate,

The degree to which the user must focus his attention on things unrelated to
the content is determined by the difficulty of the input method. For example,
10 in figure 56 the road is straight and there are no obstacles. The user may not
stray from the road, 'thereforc, most, if not all of their attention may be
focused on the content. If the road becomes convoluted, and obstacles such as
other cars that must be avoided are added, and the position oebject is allowed
to veer off the road, then the user will be forced te focus more of his attention
15 on the means of selecting the answer, rather than on the content itself. This
becomes an exercise that trains the user to use content with only a fraction of
his concentration, a skill that is most commonly associated with fluency.
Therefore, as the user begins to master the content with which he is working,

such distractions and obstacles may be introduced at an increasing rate.

) 20 The degree to which the SDI forces the user to concentrate on the means of
answering a question, rather than on the content is called the degree of
distraction. If the user answers a group of questions correctly, and in a short |
period of time with a high degree of distraction, then he is determined by the
ICC to have reached a relatively high degfce of ﬂuency"with thaf content.

25 Fluency is not limited to language based content, in this case it may apply to
any content type. The questions which are displayed for the user are

generated according to the means previously described.
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5 correspond to each possible answer selection 57.5 and 57.3 must be selected

by the user. A “runner” 57.6 is controlled by an input device such as a
joystick, a keyboard 1.8, or a mouse 1.9. The user must find their way out, by
answering correctly. If the user does not answer within a set period of time,
then they loose “life points”. If they answer quickly, they are rewarded with
10 “life points” as indicated by 57.7. As with all the questions, if the user
answers incorrectly, the correct answer may or may not be displayed

according to the ICC settings.

The degree of distraction may be adjusted by adding obstacles such as holes in
the floor, which must be avoided, or objects which attack, from which the user
15 must defend himself Any object which forces the user to focus more

attention on the means of answering the question rather than the content,

increases the degree of distraction.

Figure 58 shows another version of the SDI. A question 58.1, and answers

58.2 are displayéd, thh moving “meteors” representing the possible answer

s 20 choices. The user guides the pointing object, in this case a space ship 59.5, to
their selection. The input device may be a joystick, a keyboard 1.8, a mouse

1.9 or any appropriate device that enables the user to steer the “ship” into the

answer. The speed of the ship is controlled by the user response so the SDI

level is customised to the users ability, using the methods described

25 previously. The degree of distraction may be adjusted by making the targets

move, and therefore more difficult to hit.

Lastly, figure 59 shows another version of the SDI. A question 59.1, and

answers 59.2 are displayed, with moving targets 59.3 which represent the
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5 hence the time to answer. The targets themselves may be made larger, or
smaller. The user may use any input device that enables him to aim the gun

59.5, including a joystick, a keyboard 1.8, a mouse 1.9, etc.

The ICC may determine the degree of distraction applied to SDI by increasing
it by a predetermined amount distraction-o.A when the user answers correctly,
10’ and within a set time. The degree of distraction is lowered when the user
answers incorrectly, or after the set time, by a set amount, distraction-BA.

Alternatively, the user may set the degree of distraction himself.

Sixth Embodiment -

This embodiment, in general terms fulfils the same functions as described in
15 previous embodiments. However, in the present embodiment the system

forecasts the process which is likely to be made by a user on the basis of

previous use made by others.

Forecasting is an element of ICC that serves several purposes. The first is for

motivation. ICC uses the previous scores to determine the most likely score
20 and time on a quiz. The information is then displayed at the beginning of a

quiz as a goal to beat, then again at the end of a quiz to view the relative

performance. The time and score forecasts are calculated using the following

algorithms:

Forecast time = [(average time of the selected question types) + (average time

25 of the selected content type) * (number of questions)] /2

Forecast score = [(average score of the selected question types) + (average

score of the selected content type)} / 2
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the forecasts based on dynamically generated user performance. As the

course advances, the forecasts necessarily become more and more accurate,

since they are based on user averages.

10 The duration of a course depends firstly on the quantity of content the user
selects to learn. All other factors remain unchanged, as content quantity
increases, so does duration. Depth and width (see figure 38) determine the
average number of associations necessary for content records to reach Q-
CDR, thus affecting duration. The TPA (Time Per Association) is a necessary

15 component of the duration forecast algorithm, as is efficiency. Efficiency is
the ratio of total session time to association time. Association time is the time
actually used to make associationos When the user configures a course, or
pauses the course to take a break, or simply looses concentration and starts
daydreammg, then they are not making associations. Therefore, when

, 20 forecasting the number of associations a user will make, efficiency must be

considered.
Efficiency = association time / total time

TPA = average time of all user associations

Therefore,
25 Duration = (Q-CDR-) * (content quantity) * (TPA) * (efficiency)

The duration necessary to learn a set amount of content is thus determined.
Q-CDR-A, as previously explained, is the average number of associations

necessary to master 1 content record. Depth and width, as well as the average
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Duration is thus calculated in hours. If the user determines a desired time per

session, and the number of sessions per week, then ICC may also forecast the
end date of the course. Alternatively, ICC may calculate the amount of

content that the user will master, to a predetermined degree, within a specified

10 date.
Content quantity = Duration / [(Q-CDR-A) * (TPA) * (efficiency)]

Changes the user makes to the depth and width are calculated according to the
Q-CDR-A algorithm used to explain figure 38. |
Forecasts give the user an idea of the amount of content he can master in a
15 given period. The ICC adjusts the course accordingly, so that it fits the needs
of different users. Some users may want a thorough course regardiess of the
amount of time it takes, while others may prefer a quick review before an
exam. All scenarios may be accommodated according to the user’s
preferences.
20 Instructors, or training program supervises may use forecasting to determine
the necessary length of a course, or even who should participate. The total

cost of a course can be figured with the forecasted number of hours and the
cost per hour. '
Examples of how the invention may be used in different applications are

25 described below:
Example 1: Rapid Language Acquisition
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synonym, antonym, homonym, and sample sentence. All association types

10

15

20

25

include 5 media types: native language text & audio, target language text &

audio, and graphics.

On the first display screen, there appears a wiwd, the ICC wizard. ICC

stands for (Intelligent Course Customisation), and through a series of short

questions, it will optimise the course settings for the user.

1.

The first question relates to duration. How much time do you wish to

study per session? The user inputs a time span, say 1 hour.

How many sessions per week? “5” times per week.

How many weeks do you wish to study? 7 weeks.

The program then calculates the end date of the course: “July 14™.

Next, the ICC wizard asks: “Select the amount of content you wish to
include in your course”. A scroll bar enables the user to select anywhere
between 1 and 2,500 words. “You may also select specific lesson

numbers.” The user in this scenario selects the first 1,000 words.

_The ICC wizard continues: “Select the content width. Width is the

number, and type of associations that will be included in the course.” The
user selects word, definition, sample sentence, and synonym for a total
width of 4.

Now, select the depth to which you wish to leamn the content. Another

scroll bar appears allowing the user to choose anywhere between 0% (no

recognition) and 100% (fluency). “100% fluency?” . The user selects

100%.

RR
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The ICC wizard, having calculated the users’ settings, responds. “According
to the average student’s learning speed with this leaming tool, it will take you
14 weeks to finish this course. Would you like to continue anyway, manually
10 reset the course, or have ICC automatically configure a course for you?” The
user may choose to manually modify the depth setting which he sets to 65%

and adds an extra week to the duration.

This time ICC responds, “ICC will use your settings to generate a customised
course for you. As ICC collects detailed data on your performance it will
15 generate a CDP (Customised Diagnostic Profile) and use it to make regular

adjustments to your course settings.”

Before starting, please read the following instructions to enhance your
learning speed:

1. The number of associations you make per hour (APH) is an important

20 factor in determining learning speed. Most people can make an

association, and respond to it, in 1 to 5 seconds, or 3,600 to 720

associations per hour. It is more effective to make many associations in a

short time than it is to view éach association for a long time. When you

answer questions, don’t spend too much time on them. If you make a

25 mistake, then that same word will come back at a higher frequency. Your

APH (dssociations Per Hour) will always be displayed on the screen for

you to monitor.
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lower your efficiency.
Would you like to start now?”

The user presses a “Start” button. The Automated Notebook (Auto Note)
appears. There are 4 different Notebook views, card view, word form view,
list view, and association view. ICC selects association view which starts off
with one Japanese word on the left, its pronunciation underneath it in roman
letters, an audio button beside them, and the English word on the right. On
the lower right, a flashing button that looks like the start arrow of a CD player

lures the user to click it.

Auto Note starts. The words disappear for a second, and then the Japanese
word reappears, followed shortly by an audio recording of the same word. As
the audio ends, the pronunciation appears under it for about the time it would
take to repeat the word once. Then the English word appears, completing the
association. This sequence is repeated 50 times, once for each word in lesson
1 and 2. At 12 seconds per word, it is bellow average, but most of this content
is new to the user, so the speed is justified. If at any time the user feels
uncomfortable with the speed, he may adjust it manually to suite his own

pace. Inany case, The user juét completed 50 words in 10 minutes.

ICC continues with the Auto Note, this time adding a slight variation: the
Japanese word still appears on the left, the audio also plays, but this time it
skips the pronunciation, and goes directly to the English word. In place of the
pronunciation, there is a text input box for the user to type in the
pronunciation. After hitting the “Enter” key, the Pronunciation displays
briefly above the input box. If the user’s response is incorrect, the audio re-

plays, and he must type the pronunciation again, this time while looking at the
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5 voice recognition the program determines if the spoken response is correct or
incomrect. The pronunciation as well as may be measured for accuracy.
However, the user prefers to leave pronunciation practice for another day. He
chooses to continue with the regular course; however, at anytime, he may

choose to use the microphone to input his responses rather than the key board.

10 Meanwhile, ICC has been recording the time spent on each word, the errors

that were made, and also the exact association types that have been viewed so

far with each word.

Next, ICC automatically changes to the quiz window, and selects 5 easy

~ question types each using a combination of the association types just viewed

15 in Auto Note - Japanese word, text, pronunciation, audio, and the English
word. These are selected from a possible 2,500 question types that range from

very easy, to very difficult.

The first question is true and false, the Japanese word audio plays, and the
pronunciation is displayed on the screen. Is it the correct answer, true or
20 false? The timer is counting down from 8 seconds, but it’s fairly easy, and
The user answers in 3 seconds. Next, the question type changes to the
Japanese word in text as the question, and 2 English words as possible
answers. He’s just seen these, so again, he answers in about 3 seconds. The

next question is the Japanese word audio, and again 2 English words as
25 possible answers.

These questions are all based on the same content, i.e. the same word. All 5
question types will appear with each word, before changing to the next

question word and starting the questions again. ICC has determined, that
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with each word, before moving to the next question type, or rotating through a

question type, and a word at the same time. Each of these patterns have their

5 purpose in the context of a long term course - in this case, an 8 week course.

The user answers the question in 4 seconds. He continues at this pace until he
makes his first error on the 26" question, or the 6" word. Immediately, the
correct answer is displayed in large red letters, concurrently with the andio
and his incorrect answer. The user must type the answer to continue. He does

10 so having used a total of 14 seconds, but the impression left in his mind is

significant.

There are over (25) different error response types from which ICC can chose

according to a number of different criteria. Some require only a 2 to 3 second

break from the question flow.

15 After the 132" question, The user notices that as he answers correctly the
timer of those question types starts slightly lower, at about 7 seconds for
some, and the question types that he has erred most on, now provide him with
about 9 seconds to complete the question. When he doesn’t answer in time,
the same thing happens as when he makes an error. The correct answer is

" 20 displayed, the audio played, and he must type in the answer before continuing.

The user continues until he finishes all 250 questions. His time is 27min
08sec, an average of 6.5 sec per question. Double the average, but this is still
his first session. ICC meanwhile, has recorded each error, the time of each
response, and much more. The question types that proved most difficult will
25 occur at a higher frequency in the future, as will the erred words which have
all been categorised into over 15 different groups. At this stage, no word has

reach the highest group where ICC deems it to have been learned. It will
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With only 8min 36sec remaining in the 1 hour session, ICC suggests a quick
review of all today’s errors. Knowing the exact number of errors, and the
5 users’ APH (dssociations Per Hour) ICC prepares a review to fit the time.
The user continues to answer questions, this time only the ones he responded
to incorrectly. If he made an error on the audio and English word association
for a word, then that same association would reappear. The words that proved
most difficult in this session are then viewed again in the Auto Note leaving

10 just 1min 17sec in the session by the time he completes the review.

The user’s average response time dropped to a respectable 4.5 sec per
question in this last section, allowing him to review 97 problem areas. The

APH for the first session is 397.

ICC now has data to do some preliminary calculations on the users
15 performance. The user will never see these, but ICC will determine the

appropriate course structure that will enable him to finish the entire course

within the 8 weeks he set for the course.

ICC then alerts The user that the session time is up. “Would you like to

continue?”
20 “No” he enters.
“Would you like to print out the content you studied today?”
The user clicks “OK”.
“All the content, or errors only?”

He selects errors only.

25 “You made 64 errors today on 23 words. Print the top xx% of errors?”

The user chooses to print 100% of his errors today.
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Pulmonary system, Nervous system, Muscular structure, and more. Similar to
Language content, each anatomical part consists of 7 association types: 1)
anatomical part, 2) function, 3) physical location, 4) component parts, 5)
related systems 6) a sample sentence using the anatomical part and 7)
description. During the first session, The user set the width to 7 so as to
include all the association types in his course. These also include text, audio,

and graphic representations of each association type.

According to the users’ study program, he is ahead of schedule, and could
finish 2 weeks early if he continues at the same rate. He starts the program
and enters his password. It's important nobody else uses the program under
his name, otherwise the profile would be rendered useless. Content he was

already familiar with would appear, and content he did not know yet would

show only rarely.

The user is now well into the 6" week of study, and the system has
accumulated a detail profile of his knowledge base. The course that the user

does now is quite different from the early ones as a result of the profile.

The first window displays, and the user immediately clicks on the start button.
There will be no new content added today, there are 400 content records
which he has already started to learn, but has not yet mastered. ICC has
determined that is the maximum amount of content for the ‘user to be working
on at one time to achieve an optimum learning speed. Therefore, today’s
session will cover only content that was previously introduce. When the user
masters a portion of this content, also determined from his profile by ICC,

then new content will be introduced.

t
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CDR), from there, it may go up or down. 15 (?)!—éﬁle)ié th% highest level,
and content is considered “learned” when it reaches this far. However,
sometimes content can fall back down again even from level 15 (Q-CDR).
The rate at which content falls from Q-CDR is called the “loss rate”, and the

number of times it must be viewed again before returning to the Q-CDR is

called the “degree of loss”

The user’s loss rate is only 3%, and the degree of loss is 2. ICC determines
this is far too low. 10% loss rate usually leads to a faster overall learning
speed. The user has been “over learning”, which means he has spent more
time than was necessary on each content for it to reach Q-CDR. Once content
has been learned to a certain degree, it is effective to view it at lower and
lower frequency intervals. Whereas new and unfamiliar content requires

multiple viewings each session, or high frequency intervals.

Each person must view content in order to learn it. Some must view it at a
high frequency for a long peridd before they are able to retain it, and this also
differs from content to coﬁtent. Other people seem able to retain content more
quickly and can spend their time more effectively covering more content at
lower frequencies. It is different for each individual, and it takes time for ICC
to gather enough information on the student to detefnline an optimum

frequency for each CDR level that the content passes through on the way to

becoming learned.

The user’s APH (4ssociations Per Hour) is also fast at 740, and the expected

drop in score when he is given more difficult question types is less than

@O0%rk&Y&' () -
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least familiar with. Previously ICC generated 5 easy question types for this

category, now it will use 3 easy question types, and 1 slightly more difficult.

The first question is multiple match: 10 anatomical part graphics on the left
10 side, and the equivalent in text on the right side, in random order. The user
must match these correctly in under 80 seconds. As he completes the first
multiple match, the system prepares the next set of content unmtil all the
content has been viewed in muitiple match. The next question type is also
multiple match, but this time with the text of the anatomical part on the left,
15 and the physical location in text on the right. This is slightly more difficult,
so instead of 10 rows of content at a time, ICC prepares only 6. Again, the

user answers all the CDR~(-1) content before moving on to the next question

type.

When the user finishes his first set of 6 rows, his errors are highlighted in red,
" 20 and he is given an opportunity to correct them. If they are still wrong, the

program will display the correct answer and may, or may not require him to

type the errors in a text input box before continuing to the next set of 6 rows.

Follbwing two more question type sets, the user finishes the CDR-(-1)
content, and prepares to move on to CDR-0. By this point he has already
25 finished 120 questions in 9min 40sec. As he completes each CDR level the
question types get more and more difficult; however, his familiarity with the
content is increasing at the same pace. Therefore, as he becomes more

familiar with the content, the question types become more challenging.



10% ~&l & ()- @O0% ~&l & ()- FS&10%~& & ()- : | -10% ~&l & ()- |
sﬁgag&& Lxs@l)igg/z &| & ()- [¥%|[:bUs10 t 3, S 10%~&l & ()- Y

~ i ~& & ()- : Y @0%~& & ()- Y @alo ;
ﬁlg‘i/&o%&l §| &)()szY3|[ bU410 t 3S&10% ~&u & ()- + 0g 10% glcgﬁ'i(sfq s Y
. ~&l & 3 *@09% ~&l &'() “(110%90&1 & ()-F F | @0% ~& & () - >Ww Al
S&10% ~& & ()- S10% ~&l & ( 1 10%-&& ( () @ () °

3
o O g o BELAS QAR ()

L&10% ~& & () - Zh&id“%%@l&e&&zd@qw%u&& 4&e is aware of his APH (4ssociations per

Hour) and also of his efficiency measurements on the bottom of the screen.

The user answers the next question in 4 seconds, but the next question is
5 unexpectedly difficult, a graphic picture of the anatomical part and a text box

to type in the function. The answer is correct, but it takes a full 7 seconds.

The next question displays the names of 5 anatomical parts, one of them is
part of the pulmonary system, and the rest are part of the vascular network.
The user must chose the odd one out. These question are more challenging
10 than usual, and The user’s APH and score may suffer as a result. However,

since there will be no new content today, the overall APH will probably

increase.

By the end of the 2 hours, the user has finished all 400 content records. He
chooses to do a quick 5 minute review of the errors this session. 60 simple
15 True False questions which he zips through. He finishes a total of 1,660

questions in 2 hours 15 minutes.

This session, over 35 content records reached Q-CDR. That leaves 355
content records which the user has started to learn, but hasn’t mastered yet (u-
CDR). Next session ICC will not add any new content because each new
20 content unit is 75 records, and at this point 75 records would increase the p-
CDR (content which has been introduced, but not yet mastered) to beyond its
'maximum limit (in The user’s case, 400). At the present learning rate, it will
take 2 more sessions before new content is once again added. By this time the

u-CDR will be 295.

25 The user quits the program and heads to class where his professor who has
access to each students profile through the school network, checks the
strengths and weaknesses of each student. He modifies his planned lecture to

cover the areas of weakness in more detail. He also prints a pop quiz
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5 The content used in this scenario is Banking procedures. Each procedure
contains the following association types: 1) procedure name, 2) procedure
purpose, 3) procedure results, 4) procedure steps - (a) initiation 5) procedure
steps - (b) content, and 6) procedure steps - (c) conclusion. The procedure
steps a, b, ¢, are a series of animations which demonstrate the procedure

10 visually. For example, if the procedure involves filling out forms, then the
animation would first display the form, highlight, one by one, the information
that needs to be added in the appropriate sequential order, and then display the
next form when there are more than one. If the procedure involves a
computer, then the animations would run through the steps necessary to

15 complete the task. If the procedure involves the assemblage of parts, then the
animations would play a sequence which demonstrated the sequence, and
method of assembling each individual part. If the procedure involves the
operation of a machine, or vehicle, then the animations would demonstrate the
proper operation of the machine, or vehicle, step by step, " in different

'20 circumstances.

Not all procedures contain the same number of steps, therefore this number is
variable to meet the requirements of different content. In the Bank"s case, all
procedures have been classified into 3 categories - (a) initiation, (b) content,
and (c) conclusion. Each of the above mentioned association.types may be

25 combined in ways similar to the content in scenarios 1 & 2.

The ICC is pre-configured for this course. However, as the user nears the end

of her course, the program has optimised itself to enable her to achieve Rapid

Scenario Acquisition.
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periodical “refreshing”. Learned content is sometimes forgotten; however, it
5 usually quickly returns to memory once the association has been re-made.
The main objectives of ICC with the Q-CDR content is two pronged, 1) to
enable the user to view as much content as possible in a short period of time.
2) to increase the difficulty of the question types, and expand the variety of

association types.

10 The user starts the session. The first question is the scenario name as the
question, and 4 scenario animations of the scenario content step, played one
after the other. One of the scenario animations corresponds to the scenario
name. Next, the scenario name appears again as the question, but this time,
the answer includes 6 scenario animations. The user must combine 3 of those

15 animations in the proper sequence to produce the correct answer. The user
has don these enough times that the real issue today, is not her score, but
rather her time. Real life situations require that she responds to the possible

scenarios quickly and accurately.

The user continues the course for 1 hour, only making 4 errors. These have
*20 been replayed several times as a result. They will also appear more frequently

next session.

Meanwhile, in another office on the other side of the Bank, The user’s
manager is reviewing the progress of all the users. The user’s scores and
times are average, but her learning rate is nearly 1 Y% t'uﬁes faster than the
25 average. Fast learners save the Bank time and money. Statistically, they are
also superior performers. With the DSS (Decision Support System) the
manager can forecast the time it will take for the user to achieve the necessary

competency to fulfil the requirements of the new posting. The manager also
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training, and determines the total cost of her training program.

Example 4: Rapid Skill Acquisition

5 The content in this scenario is entirely computer generated and is comprised
of the following categories: 1) Colour Intelligence, 2) Timing Intelligence, 3)
Motion Intelligence, 4) Shape Intelligence, 5) Spatial Intelligence, 6) Sound
Intelligence, and 7) Estimation Intelligence. There are many more
“Intelligence” types; however, these will be introduced when the user has

10 made sufficient progress on the initial categories mentioned above.

Colour Intelligence content is generated by the computer using a combination
of values from 0 to 255 for R, G, B (Red, Green, Blue). For example, an RGB
value of 0,0,255 will produce blue, and a value of 255,255,0 will produce
yellow. Over 16 million colours may be produced using this method;
15 however, many display systems are only capable of producing 65 thousand
colours, and some, even less. Anything less than 65 thousand colours would

not be useful for the purposes of the course.

The first question the user sees, is a group of 6 colours, from which she must

’ select the two most similar colours. The degree of difficulty is determined by

20 several different factors.

1) the relative difference between the similar colours, and the dissimilar
colours is one factor. For example, if the two similar colours are both
shades of green, and the dissimilar colours are red, blue, black & yellow,
then for most people, the answer would be obvious. However, if the two

25 similar colours are green, and the dissimilar colours are also green, but
only slightly more different by an imperceptible amount, then most people
would find the answer un-obvious. In fact, because of the computers

ability to generate colours from numeric values, and because of the sheer
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an individual.

2) The degree of similarity of the similar colours is another factor which
determines the difficulty of a question. If the two similar colours are in
fact identical, then the answer is obvious to most people even when the
other colours are relatively close. = If the .sirnilar colours are quite

dissimilar, then the answer is less obvious.

3) The number of colours available to choose from is another factor. The
more colours that must be compared before answering generally increases

the difficulty of the question. It also usually increases the time needed to

answer the question.

4) wColour theme is a factor which determines the general colour of the entire
question. Examples of this include where all the colours are variants of
cyan only, or are all within a certain brightness range, etc. Different levels
of colour sensitivity are affected by the theme colour. Some people may be
above average in determining colours within the cyan range, but below

average with a different colour theme.

sy Background colour is similar to colour theme in effect; however it deals
not with the colours within the question itself, but rather the background

colour on which the question colours are viewed.

Each of these factors can be numerically controlled enabling the program to
create a course structure based on a systematic approach, similar to the above
" mentioned scenario types. By.first measuring the user’s colour perception
range in a multitude of themes and backgrounds the system can generate a

course aimed at gradually increasing the user’s range of colour perception.
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select the most dissimilar colour, select colours with the highest / lowest

contrast, select the sharpest / dullest colour, and so on with each category of

5 colour quality.

As the user answers each question they get progressively more difficult.
Inevitably, the user makes an error. Immediately, the correct colour is
displayed giving the user a feel for how to correct her perception. Since this
is not a knowledge based exercise, it’s not simply a mater of the user
10 remembering the correct answer, it is a skill she needs to develop overtime,
through practice. Over time her perception of the different qualities of colour

will become sharper.

For now, ICC records the user’s responses and creates a detailed profile.

From the profile, ICC will determine were The user started to have difficulty

15 perceiving the target colour attribute. Then, it will start a series of drills to
target that colour attribute within the range of the user’s weakness. The first |

question starts from a degree of colour that the user can easily perceive, and

then in increments which are also determined by the ICC, the questions

become more and more difficult, until finally, she can no longer perceive the

20 target colour attribute. At this point ICC will continue from the original

starting point again and perform the same drill over again. After a certain

number of times, determined by the ICC, the theme, background colour,

question type, or some other variable is changed, and a new target is defined.

Next, pairs of colours appear on the screen, and the user is 'asked to choose the
25 odd one out. Each pair has the same hue, except for 1. The user chooses it,
and moves on to the next question. The difference in the hues soon becomes
imperceptible, and the user starts the exercise again. Her scores have already

started to improve since her first session.
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: two colours as the question, and 4 colours as the multiple choice answers.
The user must determine which colour is the result of mixing the 2 question
5 colours. As with the previous questions, the answers are obvious at first, and
gradually become more and more difficult until she is no longer able to make
any meaningful answers. Now 3 colours are added. ICC continues changing
all the parameters of each question type, collecting a detailed profile of the

user, and, at the same time, developing her colour logic and perception.

10 There are hundreds of possible question types categorised by there level of
difficulty. ICC determines when to move on to new question types according
to the user’s past performance; however, at any time, these settings may be
overridden by reconfiguring the ICC and the goals of the overall course. If

the user wishes, she may pick and choose only the drill types she enjoys.

15 When the user is don with the colour drills, she moves on to Timing
Intelligence drills. These work according to the same basic principles as the
colour intelligence drills, mainly by producing drills of varying difficulty by
adjusting a number of parameters. For example, the basic timing question
type is a light (or sound) that lights up for a eertain amount of time. The .

" 20 answer is comprised of 4 other lights that light up for different lengths of
time. The point is to choose the most similar / dissimilar, etc. Timing
patterns can be made more complex by turning the light on and off at set
intervals, and further, by gradually shortening or lengthening the intervals.
Generating intervals of random length, and also the length" of time the light is

25 on creates the most complex pattern, that, by extending it through time,

eventually becomes impossible for any human to answer.
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Example 5: Psychometric testing

The content for this scenario is psychometric test questions. Psychometric
10 tests have been around for a long time, and have evolved into highly
sophisticated and accurate means of determining an individuals potential,
among other things. Thousands of different psychometric tests exist, with
new ones being developed yearly. Some companies even develop their own
with the help of consultants to meet the very specific needs of their
15 organisation. The high degree of custom tailoring possible with psychometric
tests solves the specific problems of the test users, but, at the same time,
produces a new set of problems for those same users. Essentially, “which test
do Tuse?” It not only requires an expert to create and develop these tests, but
also one to determine which test is appropriate for the specified needs.
20 Further, the actual administration of the tests is a time consuming process that

in many cases also requires an expert.

The content of a psychometric test is inherently different from the content of
the previous scenarios in one essential aspect: there are no. incorrect answers.
Psychometric tests are set up not to determine a “score” but rather to
25 determine tendencies. As such, each answer choice has meaning that, when
combined with other answer choices, generate profiles which are interpreted

by more experts to yield sought out information about those being tested.
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being effective for each individual. ~While tests have been generally
5 successful for large populations, they necessarily work on a statistical basis,
and lack the sensitivity to indiyidual cases that may skew overall results.
Ideally, a test would be designed specifically for each individual, with an
expert to administer it in an interactive way. Essentially, an interview, or
several interviews to determine the specifics of each case, would allow for a
10 more accurate and detailed survey. The ability to follow a line of questioning
to check in greater detail for potential irregularities if certain “flags” are

triggered is the advantage of the person to person testing model.

The supervisor has chosen a package that responds to many of these issues.

He is now preparing the system for a company that has specialised needs due

15 to the nature of their work environment. He answers a series of questions
designed by experts to determine the most appropriate test out of a possible

several thousand. Each test has its own specific use, and in many cases their
usefulness; overlap. The questioning leads the supervisor to 1 specific test, as

' well as a group of related tests that are peripherally pertinent. He saves the
.20 results for reference to avoid having to go through the questions again next

time the same company makes a request.

The supervisor observes as a uUser answers a series of general questions

designed to determine his needs and thereby select a relevant test. The system

suggests a number of tests to further explore the user’s aptitudes. There is a
25 match between the tests recommended for the user, and those for the

company.

This is only the first step, and does not mean much, other than the user is a

potential candidate for the companies’ test. It is significant; however, that the
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energy, and the company was looking for someone with a penchant for

performing repetitive and monotonous tasks, then there would not be a match.

In this case, there is a match, and the supervisor selects to have the user try the
test most suitable for the company. As with all questions in the scenarios,
10 each response is recorded and analysed by the ICC according to criteria
established by the test developers and saved as “ICC rules”. The user

responds to each question one at a time until he finishes the entire test.

As it turns out, ICC’s analysis shows that the user is suitable; however, the
test also revealed a few danger spots which need to be tested further. The
15 specific tests are listed, and the user is given the choice to contiaue. On
completion of these tests, it is determined that the initial warning was a false

alarm, and that the user is in fact ideally suited for the position.

Example 6: The following scenario demonstrates the SDI (Stimulation Drive

Interface) and it’s application within the context of the invention

20 The user is now nearing the 8" week of his Japanese course. He has improved
steadily since starting, and now, after having learned all the content (meaning
that all the content has reached Q-CDR), he is ready to start the finale stage.
O-CDR content review usually entails a rapid succession 'of questions aimed
primarily at covering a large amount of content. In this way, ICC can quickly

25 locate content that has been “loosed”, or forgotten. “Loosed™ content usually
does not require much review once it has been located, since it has already
been “learned” once. In any case, ICC will generate a higher frequency with

these words as a precaution to make sure they are not loosed again.
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can, his speed sometimes doubles for a short period. However, he inevitably
slows down and falls back into his average pace. The mental energy required
to generate an artificial sense of urgency necessary to answer each question as
10 fast as possible is exhausting. In many cases, The user simply forgets about
speed as his mind is fully engaged in answering difficult questions. This will

change now that the user is ready for SDI.

SDI (Stimulation Drive Interface) is an interface designed to generate a
natural sense of urgency, and thereby spur faster responses to the questions.
15 The underlying ICC, and question generation remain unchanged, it is the

interface that is transformed along with the answer input mechanism.

The first drill that appears on the users screen is multiple choice; however, the

screen displays a car on a city road. The question displays on the top of the

. screen, it is the Japanese word. The answer choices appear at the mouth of 4
"20 separate roads. Using the arrow keys on the key board, or a joystick with a
steering wheel, the user “drives” the car to the correct street. Meanwhile, the

next question already appears on the top of the screen, and the speed has
increased slightly. After a few more correct answers, The user is struggling to

answer each question as fast as his reactions will allow him. If ICC simply

25 increased the speed indefinitely, it would eventually be beyond The user’s
ability to respond in time, even if he new the correct answer. This is not

ICC’s objective, so, by testing the user’s reaction limits, ICC keeps the speed

just within the user’s ability to answer. Essentially, if the user responds as



100/&&'()- (1 9T10%8& ()- ( P s!10%& ()-' s!10%8& ()- 10&10&10&

. @10%R& ()-fQ@|[:vU410 YS 109%&& ()- | fTI0% & ()-P | @LO%& ()-
1008/&& O -wo o888 ()- | @O%E& ()- i|[:VvUALO S5 10%EBCE NS
| SSM 109%&& () - 9P sSM 10%&& ()-9 sSM 10%&& ()-9 | ~MLOY%&S& ()- | | TL0%&& () -

) ¥+ J*VUAL0 109 ()-F s110% & ()- si010%& ()-1 |
ch% ép%&&' ()-9*PF| [:vU410 (:10% &'(%) f 10% !Q&' (()3&-1 0&fl Ofoc%& ?é&(l ??/&& O
L V! 10(%RI( 2& (l) 10%%%?5( € cay, th@Q%%/é&\glﬁzfgave g}i(%( o TH@;E&EW&: (¢€ provides the
0 ! .
3 &10%@R @ () - USCBISW@ ¢1) the diificalop/e the gée)s&oql tse (@?@lﬁ@% 8_;[& |[: vU410

L 10%@R @' () - , 10%@R @ ()- (|[NA41010~R ~10~R ~10~R! ~; 0 !
S, 10WR y& ()-The hePUARHE ' ddsawong
o LR () T AU b R slfo i GJos drveand s 2 vrong

turn which is his first error. The road immediately becomes rougg, and he is
5 forced to slow down. At this time the correct answer flashes so that he
understands his error. The next question displays without delay, and the user
is back in the race. Sometimes the answer choices are represented by different
lanes on a highway, whereby the correct answer leads straight ahead, and the
error choices lead to off ramps, detours, and other temporary delays that

10 provide just enough time to see the correct answer.

The user is passed by another car. The system is networked, and now there is
another user who is doing the same drill. The user may compete with other

users, and thereby increase their APH.

It will be recognised that the above described embodiments are merely

15 examples of the invention, and that the features of various embodiments may
be used in different combination from those described specifically above.
Moreover, the skilled reader will recognise many modifications and
substitutions which may be made without departing from the present
invention. Accordingly, any and all such modifications and substitutions are

" 20 to be regarded as forming part of the invention. Protection is sought for any

and all combinations of subject matter which may be disclosed herein.
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relationships selected by said apparatus.

10
2. An apparatus according to claim 1, wherein said first data item

is output in the form of a question defining said relationship, the answer to

which comprises said second data item.

15 3. An apparatus according to claim 1 or claim 2, wherein said
apparatus is arranged to output said data item in more than one medium, said

relationship determining the medium through which the output is made.

4. An apparatus according to claim 3, wherein said medium is

20 audio.

5. An apparatus according to claim 3 or claim 4, wherein said

medium is video.

25 6. An apparatus according to claim 5, wherein said medium

comprises text.

7. An apparatus according to claim 5, wherein said medium

comprises graphical representation.
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9. An apparatus according to claim 1, 2 or 3, wherein said

relationship determines the format in which the question is made.

10.  An apparatus according to claim 9, wherein said output format

is multiple match.

11.  An apparatus according to claim 9, wherein said output format

is multiple choice.

12.  An apparatus according to claim 9, wherein said output format

is dictation.

13.  An apparatus according to any of claims 1 to 12, wherein said

relationship is randomly selected from said plurality of relationships by said

processing means.

14.  An apparatus for training or analysis comprising processing
means, memory means for storing quiz data comprising corresponding
question and answer data, input means comprising a manually operable
aiming device and output means comprising a monitor screen;

the processing means being arranged to output a video arcade game
interface to said monitor screen, the processing means being further arranged
periodically to output a question to said output means, the apparatus being

arranged to receive a response to said question through said input means, the
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match the corresponding stored answer data and/or to decrease the level of

difficulty of the arcade game if one or more responses do not match the

corresponding stored answer data.

10 16.  An apparatus according to claim 15, wherein the level of
difficulty ,of the arcade game may be varied by adding or removing features

which serve to distract the player of the game.

17.  An apparatus according to any one of claims 14 to 16, wherein

15 said manually operable aiming device comprises a gun.

18.  An apparatus according to any one of claims 14 to 16, wherein

said manually operable aiming device comprises a steering wheel.

20 19.  An apparatus according to any one of claims 14 to 16, wherein

said manually operable aiming device comprises a joy stick.

20.  An apparatus according to any one of claims 14 to 16, wherein
the question is output to said monitor.

25

21.  An apparatus according to claim 20, wherein the response to

said question is presented as a selectable feature in the environment of the

game.
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said question is selectable from a plurality of selectable features.

23.  An apparatus according to any one of claims 14 to 22, wherein
the processing means is arranged to receive said response only during a

predetermined time after outputting the question.

24.  An apparatus for training or analysis comprising a memory
store for storing a plurality of data items, each said data item being associated
with at least one further data item, output means and input means;

the apparatus being arranged to output a series of said data items and
to accept corresponding input data items during a subsequent predetermined
time period, the apparatus being further arranged to compare each input data
item with the further data item which is associated with the corresponding

output data item, and to vary said predetermined time period in dependence on

said comparison result.

25.  An apparatus according to claim 24, arranged to increase said
predetermined time period when one or more input data items do not

correspond to said associated further data item.

26.  An apparatus according to claim 24, arranged to decrease said
predetermined time period when one or more input data items do correspond

to said associated further data item.

27.  An apparatus for training or analysis comprising processing
means, memory means, input and output means; the memory means being
arranged to store a set of question data, the processing means being arranged

to repetitively generate questions by selecting a subset of said set of question
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5 the question data which is correctly answered and to control said proportion
by introducing new question data to said subset and/or removing existing

question data from said subset.

28.  An apparatus according to claim 27, wherein the processing

10 means is arranged to vary the size of said subset.

29.  An apparatus for training or analysis comprising processing
means, memory means, input and output means; the memory means being
arranged to store a set of question data, the processing means being arranged

15 to repetitively generate quéstions from said set of question data, and to output
said questions through said output means; the processing means being further
arranged to receive answers to said questions through said input means, and to
determine whether the received answers are correct, wherein the processing
means is further arranged to monitor question data used in questions

20 incorrectly responded to, and to vary the frequency of occurrence of said

incorrectly responded to question data being incorporated in future questions.

30.  An apparatus according to claim 29, wherein the frequency of

occurrence of each said incorrectly responded to question data is increased.

25
31.  An apparatus according to claim 29 or claim 30, further

comprising means for allocating a difficulty weighting to said incorrectly

responded to question data.
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33.  An apparatus according to claim 32, further comprising means
for allocating a difficulty weighting to each said format.

10
34,  An apparatus for training or analysis comprising memory

means for storing a set of data records, and input and output means; the
apparatus being arranged to repetitively generate stimuli for output to a user
from said set of data records in accordance with a pre-defined method; the
15 apparatus being further arranged to receive corresponding responses from the
user, to determine the validity of said responses, and to determine the rate of

learning of the user therefrom.

35. An apparatus according to claim 34, arranged to receive
20 training requirements input by a user, and to generate a set of preferred

teaching parameters for the user.

36.  An apparatus according to claim 34 or 35, being arranged to -
compare the rate of learning with an estimated rate of learning and to vary

25 said pre-defined method in accordance with said comparison.

37.  An apparatus according to claim 34, 35 or 36, arranged to
independently train a plurality of users, comprising means to calculate an

average preferred set of said teaching parameters.
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40.  An apparatus according to claim 34, arranged to periodically
10 calculate the average number of repetitions required for the user to achieve a

predetermined level of learning of the information comprised in the selected

data records.

41.  An apparatus according to claim 40, arranged to calculate a

15 time period required for the user to achieve said predetermined level of

learning.

42.  An apparatus according to claim 40 and 41, arranged to adjust

said method in dependence on said calculation.

- 20
:’ 43.  An apparatus for training or analysis comprising memory
means, processor means for generating questions and validating
corresponding answers, and input and output means; said memory means
being arranged to store a plurality of question and answer data, a plurality of
25 relationships, associating each question data with at least ;)ne answer data, a

plurality of question and answer formats, and a plurality of media types
through which each said question and answer may respectively be output and
input; the processing means being arranged to generate a question by selecting

one of said question data and one of said relationships in order to determine
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said error.

45.  An apparatus according to claim 44, arranged to vary said one
or more corrected output in dependence upon said familiarity.

15
46.  An apparatus according to claim 45, wherein said corrected
outputs comprise one or more further questions associated with said question,
the response to which was an error, said apparatus being arranged to vary the

difficulty of said one or more further questions in dependence upon said

20 measured familiarity.

47.  An apparatus for training or analysis comprising input and
output means, a memory means for storing stimulation data and a stimulation
generator for generating a series of stimuli comprising two or more outputs to

25 a user, the apparatus being arranged to allow the user to discriminate between
said two or more outputs of each stimulus using said input means; the
apparatus being further arranged to increase the similarity between the two or
more outputs of each successive stimulus until the user is no longer able to

discriminate between said outputs.
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48.  An apparatus according to claim 47, wherein the series of

stimuli comprise visual outputs.

49.  An apparatus according to claim 48, wherein the user may
discriminate between said two or more outputs of each stimulus on the basis
of a difference in any one of brightness, hue, saturation, shape, size, number,

movement or pattern.

50.  An apparatus according to claim 47, wherein ‘the series of

stimuli comprise audible outputs.

51.  An apparatus according to claim 50, wherein the user may
discriminate between said two or more outputs of each stimulus on the basis

of a difference in any one of pitch, rthythm, duration or volume.

52. A method of controlling the difficulty of a video arcade game

comprising the steps of:

periodically generating a question, and outputting said question via the

medium of said arcade game;

receiving a response to said question through the selection of a feature

in the environment of the game by a player of the game;

comparing the received response with a stored answer, and increasing -
the speed of the arcade game if the received answer matches the stored
answer, or decreasing the speed of the arcade game if the received answer

does not match the stored answer.

53. A method of implementing an educational or analytical quiz,

comprising the steps of:
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determining an initial quantity of question data;
repetitively, generating questions utilising the available quantity of
question data;
measuring the proportion of the correct responses; and,
5 varying said quantity of question data in dependence on the proportion

measured.

54. A method according to claim 52, wherein the said quantity of
question data is increased if the measured proportion is above a predetermined
10 level, and decreased if the quantity of question data is below said

predetermined level.

55. A method according to claim 52, further comprising the steps
of:
15 . recording the questions which are incorrectly responded to;
recording the questions which are correctly responded to;
increasing the chance of question data, incorrectly responded to m
previous questions, being incorporated in future questions and decreasing the
chance of question data, correctly responded to in previous questions, being

20 incorporated in future questions.

56. A method according to any one of claims 53, 54 or 55, further

comprising the steps of:
randomly varying the format in which the questions are generated;

25 recording the number of questions of each format which are

incorrectly responded to;

recording the number of questions of each format which are correctly

responded to;
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increasing the chance of utilisation of question formats where previous
questions utilising those formats have been incorrectly responded to, and
decreasing the chance of utilisation of question formats where previous

questions utilising those formats have been correctly responded to.

57.  An apparatus substantially as herein described with reference

to the accompanying drawings.

58.  An method substantially as herein described with reference to

10 the accompanying drawings.



