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METHOD AND APPARATUS FOR AUTOMATED
LEARNING AND PERFORMANCE EVALUATION

TECHNICAYL, FYELD OF THE INVENTION
This invention relates generally to an educational
training teaching tool and more specifically to a methed
5 and apparatus for automated learning and performance
evaluation.
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2 - BACKGROUND OF THE | NVENTI ON There are many factors
that contribute to the way peopl e | earn. These factors include the
way in which the information or material is presented (i.e., the
teacher), 5 the way in which the individual processes and recall

i nformation, g¥@ABWEHredi spositions toward information PCIS i ng,
multiple forms of intelligence, the repetition rate at which the
information is presented, i ndi vi dual attention span, the base of

I nformation 10 al ready known by the individual, and perhaps nost

I mportant of all, the individual's learning style and receptivity
toward |l earning and |learned nmaterial, this i ncludes the role of
em)tlonlnlearnl Wththisin m'ndthen t he
desi gn of aut omat®0" ' IS |ff|cut at en
t hese syst ens 5?’6’-'90358 HﬁBYl &R ""t‘B'-'sc rhagereptriby |1i',° ﬁ%\ﬁ NgY

di verse backgrour;sb;ﬂm leakhur affhdsé f facstomes mbé.ugleo'bhemay in whiiebothe

monurental . This Biloh Bthh'Eéi'iﬁ‘gsﬂc'ﬁIe%@nted (1.8 | Rene lcaashesy]
situations but WI ctrom icgarree ‘fﬁdﬁjlalﬁta'%rﬁ ﬁ%‘?ga%? frﬁrﬁ%h'gf

training, r&nedi a'\'-h%d{fé'a
teaching, selli ngin#md:iaﬁon, genetiiccpreédispdsddionsgtevard Hntgpuation
situations. ocessi%(?f gﬂFl #:ie fo:ﬂﬁ'se%fe’ihibilh ehb€, e fOr an-

r
automati c teachi n% System-4 nin

whi ust.s for
| ear ni ng speed, |¥eRehitdon ﬁa@e gt vh g%ﬂ‘ the qnf%’f“ﬁ?é?ﬁni:%@%éﬁf'ﬁe&ol ously
| earned materi al heiividuNl attentiehl spana theudase of befomuadpian/e over

extended pgpi 0dS Qireagy kndwn"By' EnbkNEndBfiuadl, bRaPBetRApS Gibst
important of all, the individual’s learning style and
receptivity toward learning and learned material, this
includes the role of emotion in learning and performance.
With this in mind then, the design of automated

15 learning systems is difficult at best. When these
systems are to be applied to the general public having
diverse backgrounds and cultural differences the problem
becomes monumental. This problem is not just associated
with "classroon" situations but with electronic games,

20 nilitary and corporate training, remedial education,
coaching and a myriad of other teaching, selling, public
education, learning and therapeutic situationms.

Accordingly, a need exists in the art for an
automatic teaching system and learning method which

25 adjusts for learning speed, learning style, cultural
differences and previously learned material and which
allows a student to be receptive over extended periods of
time to the material to be learned.

A need also exists in the art for taking any

30 material to be learned and presenting that material to a
student or user in an order and manner tailored to the
learning receptivity of that student or user and in a
pattern easily assimilated by that student.

A further need exists for a performance method which

35 provides a specific quantitative measurement of the



A need also exists in the art for taking any 30 material to be |earned

.ané presenting that nmaterial to a student or user in an order and
manner tailored to the | earning receptivity of that student or user
and in a pattern easily assimlated by that student. A
further need exists for a performance nmet hod which 35 provi de
speci fi c quant MA63V889 neasur enent of the V[)96/3ﬂ§%@aﬁghaﬁs
PCT/ US95/ 06655 ' 3 student's
confidence level and self-esteemfor specifi® . learned materia
i ndependent of that student's know edge of the material. 5

N student’s confidence level and self-esteem for specific
learned material independent of that student’s knowledge
. of the material.
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4 SUMVARY OF THE | NVENTI ON I n one enbodi nent of the

i nvention an apparatus is provi ded for teaching a group of itens to a
user or eval uating performance of the user. The apparatus 5

conpri ses neans for displaying each of the itens to the user. The
appar at us furtWemPeRE®adri ses neans for receiving a respé’ﬁ?@sﬁ"!ﬁﬁﬁ he
user and | ogi c nmeans, responsive to the user's response, for sorting
the itens into two groups of known anda unknown subjective itens. The
10 apparatus further conprises neans for generating a sequence of
subj ective itens, including at | east one each of the known and
unknown subjectlve |tenB and supplylng t he sequence to the display
means. i , of t he apparatus of the 15

present inventiorf=rs- ' can be | earned fagter and
nore conpletely with Hétme P@P@ﬁﬂ‘%‘t of the iﬁ&’f&f‘ﬁg?nt%%mt&&v ft age

i s that boredom igrowiied for teadhfindg ayanmipy of itees| taraiusprporcess.

Anot her t hat ep | tt‘fge user 20
I's inproved by er%%‘?%iqadé%@%gﬁ?h% o"J’rAlflrtﬁé(;gl fe%c %&ﬂpﬂa ned
facts. It i8 sti Iq’miﬁﬁﬁwé@aﬁ'&cﬁﬁ?cﬁ &’Eﬁaﬂ% oritems Fﬁ’v i on

that there is proyédied THe agparatus further \dbm;irisesameana mmewﬁngnovm
and unknown nat er C j Jg} r

I ndi vi dual user. ég{. %se fr ‘ﬁ?h H? t#ﬁi%[ %m&%g E oi'*gﬁ’c?tf IEte’he

i nvention to provthe %ﬁﬁ%{pﬁpmsﬁor ‘P\?\o? the i ems ction

froma single setghbupdicl idlownt andOGhREGWE (Buhjectiveeatémsndthe' dual
student or 1'dser ta:%af@ﬂlsb eﬁ&%@ cioﬂpﬁises means for generating a
sequence of subjective items, including at least one each
of the known and unknown subjective items, and supplying
the sequence to the display means.
A technical advantage of the apparatus of the

15 present invention is that a group of items can be learned
faster and more completely with better retention.

Another technical advantage is that boredom is used
advantageously in the learning process. Another
technical advantdge is that the receptivity of the user

20 is improved by employing high repetition rates for newly
learned facts. It is still a further technical advantage
of the invention that there is provided an apparatus
which creates a pattern of known and unknown material and .
which adjusts the pattern to suit the individual user.

25 It is still a further technical advantage of the
invention to provide an apparatus for individualized
instruction from a single set of material, customized for
each individual student or user that can be taught in a
way best enabling a student to learn the material.

30 In another embodiment of the invention a method is
provided evaluating performance of a user or for teaching
to a user a group of items where each of the items is
paired to a specific response. The method includes the
following steps performed in this or a different order:

35 One, the user is queried as to whether each item in the



way best enabling a student to learn the material. 30 I n anot her

enbodi nent of the invention a nethod is provi ded eval uati ng
performance of a user or for teaching to a user a group of itens
where each of the itens is paired to a specific response. The nethod
I ncl udes the following steps performed in this or a different order:
35 One, theWRMB™E queried as' to whether each itemin t hePCHUSSO663S
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group i s known or unknown. Two, the group of s6itens are sorted into a
first group of known subjective itens and a second group of unknown
subjective itens. Three, a sequence of the subjective itens is
generated including 5 at | east one each of the known and unknown

subjective t he ce S e e

di spl ayed in the F*Fﬁg\?\n rranné’:} "‘?‘?ﬂgﬁg |tg‘§r?’| Ls{Ble Grotih br Eﬁeﬁé e

subj ective item ®SREkKed hi-:’“?q mid¥#t g¥opRi PEJknown subﬁ@?ﬁéﬂ?eiﬁ?%s ¥ Fayed
together, if the seeondsgroup)@s utknovn subjectiwe itiems.t h®hréag atemis

di spl ayed at a fi Eé&uence of WHE &%segggvga#% ant %ﬁtaﬁdiﬁaiﬁj& at a

| at er echni ca e |nv§ Ion is
t hat a 5 at least one each of the known and own subjective
items. Four, the sequence of subjective items is
displayed in the following manner: If the item is an
unknown subjective item, then the item and its paired

response are displayed together, if the item is a known

10 subjective item then the item is displayed at a first
time and the paired response is displayed at a later
time.

One technical advantage of the invention is that a

method is provided for teaching to a user a group of

15 items where each of the items is paired to a specific
response. Another technical advantage of the method of
the present invention is that the items and their paired
responses are sorted into groups of known and unknown
material based on a user’s subjective response. Still

20 another technical advantage of the method in accordance
with the present invention is that the material is
displayed to the user in such a way that unknown items
are presented with their paired response at the same.tinme
while known items are displayed first while the paired

25 response is displayed at a later time.



met hod is provided for teaching to a user a group of 15 Items where

eath of the itens is paired to a specific response. Anot her

techni cal advantage of the method of the present invention is that
the itens and their paired responses are sorted into groups of known
and unknown mat eri al based on a user's subjective resggﬂﬁgq@%'ll 20
anot her techniW@Pe/¥8&ant age of the nethod in accordance ? e :
present invention is that the material is di spl ayed to the user in
such a way' that unknown itens are presented with their paired
response at the sane tine- whil e known itens are displayed first
whil e the paired 25 response is displayed at a later tine.
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6 - BRI EE,_DES I T6F For a nore
conpl et e under st &tten e ntion and_t he advant ages
thereof, reference is more gorplete umderstapding ofedhe Bregentaken in

conjunction 5 iMventidn anaofRevdvihtibiged thereof, heference is now
O 101 Ut Sl 3L s SO s lnetcn, 1y USHAELIATY
bl ock di agram of wikth the accompanying drawings, in which:

FIGURE 1 illustrates a block diagram of a prior art
system using repetition.for instructional purposes;

FIGURE 2 illustrates a block diagram of one
embodiment of a method in accord with the present

10  invention; '

FIGURE 3 illustrates a block diagram of a second
embodiment of a method in accord with the present
invention; -

FICURE 4 illustrates a block diagram of an interrupt

15 sequence used in connection with the method of the
present invention;

FIGURE 5 illustrates a block diagram of a third
embodiment of the method in accord with the present
invention; :

20 FIGURE 6 illustrates a first embodiment of an
apparatus of the present invention showing different
displays of known and unknown items in accord with the
learning method of the present invention; and

FIGURE 7 illustrates a second embodiment of an

25 apparatus of the present invention and for practicing the
methods of the present invention.




enbodi nent of a nethod in accord with the present 10 I nvention;

FIGURE 3 illustrates a bl ock di agram of a second enbodi nent of a
met hod in accord with the present i nventi on; FI GURE 4
ilLustrates a block diagramof an interrupt 15 ‘'sequence used in
connection with the nethod of the present invention;

FI GURE 5 i || usWP&ae/d™6% b| ock diagramof a third -~ enbodiREEHSHP66T, o
met hod in accord with the present i nvention; 20 FI GURE 6
illustrates a first enbodi nent of an —sapparatus of the present

I nvention show ng different di spl ays of known and unknown itens in
accord with the | ear ni ng net hod of the present invention; and
FIGURE 7 illustrates a second enbodlnent of an 25 apparatus of the
present |nvent|o-: . ~'B&§ of the present

i nvent'i on. e 3 S
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DESCRI PTI ON OF ThihoWNVENTtRE prior art. BachOmétheds ta dsed ieBgt ruct i onal
purposes is wellygaarningkR9¥hcifbdd' & nsh 180! vokiiih 4B WTas2" § used for
5 foreign language, names and numbers. Each of the items
to be learned has an associated paired response. In the
prior art, the material may be presented either in print
or electronically as a set of flash cards or visual
display screens with a question and answer (a fact and a
10 definition) all in the form of a selected item and paired
response.

In one prior art method using a set of flash cards,
the flash cards are separated into separate groups or
sets of flash card chunks to be learned. The information

15 is learned one chunk at a time by simply studying the
cards and performing self-tests. Cards that are tested
correctly are set aside while cards that are tested
incorrectly are repeated until learned. When one group
or chunk is learned, another group is studied until that

20 group is learned. The process continues until all carde
in all groups are learned.

In another prior art method, the items to be~learned
are separated by a test into groups of known and -unknown
items. The user then focuses on studying and repetitive

25 learning, including the self-testing process, of the
unknown items. 2s an unknown item is learned, it is
transferred to the known items until all unknown items
are learned.

) In another prior art method shown in FIGURE 1, a
30 group of items to be learned is separated by an initial
- test 2 into two groups of known items 4 and unknown items
6 based on the user’s actual knowledge, not his perceived
knowledge. Once the items have been separated into the
two groups, a sequence of known and unknown items is
35 generated at a sequence generator 8. -Each of the items




| earni ng associated terns |ike vocabulary words, a 5 forei gn | anguage,

nanmes and nunbers. Each of the itens to be | earned has an associ at ed
pai red response. In the prior art, the material nmay be presented
either in print or electronically as a set of flash cards or visual

di splay screens with a question and answer (a fact and a 10 definition)
all in the forwpess®esel ected item and paired r espons e PCT/USISH66SS

In one prior art nethod using a set of flash cards, the flash cards
are separated into separate groups or gsets of flash card chunks to be
| earned. The information 15 I's |l earned one chunk at a tinme by sinply
studyi ng the cards and performng self-tests. Cards that are tested
correctly are set aside while cards that are tested i ncorrectly are

repeated until d. v%en one. Kk d not her
%ﬁ’ht ?buppres neéde%!i]% ﬁ]eplg 26%nd

group is studied 'S lTearn procéss conti nues
until all cards then tﬁﬁtaﬂllﬁ¢oups are | earned. I n anot her

prior art method, theThbeﬁﬁei'Oi@Q:ﬁé}ﬁrﬂi@éented wiEe aﬁpaﬁeﬁtedtbh anaest

into groups of known .an r en Sy4
studyi ng and repéﬁ'ﬁi\fggzg" gPY%aﬁ‘ nrensdmr n?ﬁd;srﬁgpﬁf 'ﬁ{gf res #%g process
of the 5 unkmeveluategsat /decisignkmeint 4ém | 3L |the rﬂ!‘!f'WGF-‘t ips
transferred to H&ﬂﬁww thensthdindtidd fY1i6RBNalémitthe patnane haar ned.

I n anot her prior r{%hhgg éﬂ%ﬂmﬁé&ﬂ (:M?Iin tﬁg g%.l?cﬂo%u%fo '&,ﬁms to be

| earned i s separa ed an i ni known
items 4 and unkndeus dngnd the msiétﬁnbﬁr& ﬁbeugﬁ‘!“%“%tit?al nréﬁeweeagé not

his perceived at dtep/\Rodgnd €We prduess contlifiuesbeen separated into the
t it
W0 roupsea sequence Oty noud, Jid UM ' BPaddidton polfl®ys! 8 2t 2

sequence geher at or
incorrect, then the method follows along path 22 to step

24 where the user is provided the answer or paired
response to the item. The process continues and at step
26 the item is stored in the collection of unknown items
15 6. At step 28 the sequence is incremented and the next
item in the sequence is displayed. Returning to decision
point'14, if the item is known, the method determines at
step 30 whether the item is the last item to be learned;
if it is, the process stops at step 32, if not, and there
20 are items remaining, the process continues along path 34
and the next item in the sequence is incremented and the
process continues.
In one embodiment of the present invention shown .in
FIGURE 2, a method is provided that separates the items
25 to be learned or for use in measuring performance into
three groups based entirely on the user’s perception of
whether he knows the item pot on the basis of whether the
item is actually known or unknown. It should also be
understood that the terms "known" and “unknown" represent
30 a relative multilevel degree of knowledge and not an
absolute binary knowledge. It should also be understood
that any perceptible factor can be substituted for the
known and unknown items described in the preferred
) embodiments. For example, this invention can be used to
35 test for use or nonuse. A further refinement of the
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8 - I n the sequence is then presented on a display 10 and

then tested 12. The user is then presented with the test item
and required to give a response at step 13. The response is 5

eval uated at decision point 14. |If the answer is correct, then the
met hod f ol | owsWRI9%BHW6? he path 16 and the itemis then RGRHSH0665S

the collection of known items 4 and the next itemin the sequence S
i ncrenment ed at step 20 and the process continues. 10 If the
response eval uated at decision point 14 is I ncorrect, then the

net hod foll ows along path 22 to step 24 where the user is provided

t he answer or palred response to the item The process continues and

at step g‘ ?@ohgsg‘ ghed & '\::léﬂae X Qﬁke%i-oﬂec?éix}!ﬁ&‘% items 15

6. At step 28 the sequ I'S_ I, ncrenent iitemin the
sequence is displ RAPJeRtAYe EesRRNEG o IN this ﬂﬁﬂﬂ? 1peg “item

i s known, the netwikh @!:te@r d0pethatuser is prtowided wittbhham item Hrﬂ*ngiiyenhe

last itemto be |Garfitial test bk £6 wﬁetﬁéiehw Detiaves WS Wiowd! 1
not, and there 20 are irtens renalnin pr cess conj i nues a ong pat h
thAka, 45 o CPEhoRERHIE Gngeen

34 aPd t hAnar e ROty t AdSQeq
process conti nuesnd unknown by theouseenﬂmhmminnesf theerespomsd. | Ttenti on

shown in EQer%ﬁ@vixﬂe&ité‘%séeloéﬁét@éeé e akEB 25

to be | earned or or use |n asurin formance 1 nt
whether or not he know the item, not tested on the item.
If the user states that the answer is known, then the

10 process follows path 42 and the item is stored in the
perceived known items category 44. If the user responds
that the itenm is not known, the process follows path 46
and the item is stored in the perceived unknown items

- category 48. If the usér responds that he is not sure

15 whether the item is known or unknown, then the process
follows path 50 and the item is stored in the perceived
not sure items category 52. It is also noted that if the
user fails to give a response within the predetermined
time period, then the item is treated as an unknown item

20 and stored in perceived unknown items category 48. The
perceived not sure items in category 52 are combined with
the perceived unknown items in category 48 and are called
subjectively unknown items. The subjective unknown_ items
together with the perceived subjective known items are

25 directed to sequence generator 54 which creates a
sequence or list of unknown and known subjective items.

In the preferred embodiment, the sequence will

include at least one unknown item and a plurality of
randomly selected known items. The subjective unknown

30 items can be thought of as arranged in order from 1 to N
where N is the total number of subjective unknown items.
The seqguence generator 54 selects the first subjective
unknown item and combines that with the randomly selected
subjective known items to generate the seguence. Once

35 the sequence is generated, .the process follows along path



three groups based entirely on the user's perception of whet her he

knows the itemnot on the basis of whether the itemis actually
known or unknown. It should al so be understood that the terns
"kpown" and "unknown" represent 30 arelative multilevel degree of
know edge and not an absol ute binary know edge. It should al so be
understood  WO9RHMER any perceptible factor can be subst i t BERYSIW6She
known and unknown itens described in the preferred enbodi ments. For

. exanple, this invention can be used to 35 10 test for use or nonuse. A
further refinenment of the _ WD 96/ 37869

-~ PCT/ US95/ 06655 . 9 sorting process
sets atime |limt for receiving the user's subjective response.

this method, begiRn M epns %F%*?ﬁg | .
Item and given 58 &H@ the fi ?.gé{n as tQ%e er ehi§ |evefé#1 ‘{mows t he
5 answer or nb®. %I‘%‘EP’-' thifeﬂésr’}ax eBockThe Mathed willerontinue 5,
unknown by the udtsplaying téavhs item insphasseqidnce untilhsuth timemgshasi zed

that in this tesfge hﬁ% |tergts°@‘%§glf Tﬂe%@n%mﬁgﬂg{ﬁ@om t he.

item not tested tates t nswer is
known, the® the Y sualbYcR,"eﬁdf’GPFGM E)Htﬂ var Ofe VR¥EiPSIWeRBd in the
percei ved known ahimation ogmolordtadaptathen) seepetddrionisposition,

dimensional, sound and rhythm. In this way there is a

continued repetitious presentation of the subjective

unknown item along with randomly selected subjective
10 known items.

Now following along path 59 to user interrupt 60,
the method determines whether the user has chosen to
interrupt the presentatipn. If not, the process follows
path 62 and returns to display 58 where the next item in

15 the sequence is presented. If there is a user interrupt
detected at user interrupt 60, the process follows path
64 to decision block 66 where the method determines’
whether the user .should continue with the current
sequence or divert to other activities. If the method

20 continues with the current sequence, the process follows
path 68 to decision block 70. At decision block 70, the
user is gueried about the item and is asked whether the
itenm is perceived as known or unknown. Again, this.is a
subjective test only. If the item is perceived known,

25' the method follows path 72 and the item is stored at step
74 in perceived known items 44. After the item is stored
at step 74, the method checks at decision block 82 to see
whether the unknown item is the last unknown item. If
the item is not the last unknown item, the method follows

30 path 84 to next unknown item selector 80 which selects
the next unknown item and passes control to sequence
generator 54 for generating new sequence. Returning to
decision point 82, if the unknown item was the last
unknown item, then the process follows path 86 and stops

35  at point 88.



that the itemis not known, the process follows path 46 and the item
I s stored in the perceived unknown itens category 48. If the user
responds that he is not sure 15 whet her the itemis known or unknown,
then the process follows path 50 and the itemis stored in the

per cei ved not sure itens category 52. It is also noted thﬁé ' %pe
user fails to WO esponse within the predeterm ned G od,

then the itemis treated as an unknown item 20 and stored in perceived
unknown itens category 48. The perceiaad not sure itens in category
52 are conbined with t he perceived unknown itens in category 48 and
are called subj ectively unknown itens. The subjective unknown itens
together with the perceived subjective known itens are 25 directed to

sequence generator 54 ch.createg. ... qyence g0 [ fg UNknown
and krfown subj ective itens. ing to aecj's:l?'ﬁ lf%%q"p?gfe#e%héen%%%}?nieéjnt, t he

sequence Wil | perceinsd @e mnknewn; oncthe s 1St BREFere yhekhsn theys
randond y sel ect edik&®Vik iKnRRf ofh@nkibwRf!the processnfdllows ipatts 28 mnde

t hought of as ar r%%e%h% &%gﬂ%%oghlsﬁgp I\ﬁl%ein ger%@(r@d'\hﬁﬁlévﬂ? {1Qhdd

nunber of subject seéquence generator 54
sel ects the5first48ubjAfhen, she item imcmboreds dhe;nextonpknewn item dsh ¢ he

random y sel ect edgelected athn&iti vakiownnitée selectoena8oaand tdenaequence.
oS Srcca’ ™ “CHGRBRed e b"ubedb gl hgT0 1o
10 Referring now to FIGURE 3, an alternative embodiment
of the method in accord with the present invention is
10 shown. In this method, each of the items in a group of
items to be learned has an associated paired response.
In initial step 90, the user is queried as to whether he
believes he knows the item and its paired response. The
user is not asked to give or provide the paired response
15 at this time. Also the response is timed and if a
response is not given within a predetermined time T, then
the item and its paired response are treated as a
perceived unknown item. If the user responds that he
knows the item and its paired response, the process
20 follows path 92 and the item with its associated paired
response is stored in an array 94 labeled perceived known
items. If the user fails to respond within time T or
responds that the item is not known, then the process.
follows path 96 and the item is stored in array 98 as a
25 perceived unknown item. If the user responds that he is
not sure whether the item is known or unknown, the
process follows path 100 and the item is stored in array
102 as a perceived not sure item. The items in arrays 98
and 102 are combined in a single table of unknown items.
30 ¥When all the items in a group of items to be learned
have been sorted into the various arrays, the process
continues to the step of generating a sequence of
subjective items. Sequence generator 104 produces a
sequence or list of perceived known items and perceived
35 - unknown items. In the preferred embodiment the sequence



56 and the first itemin the sequence is then displayed to the user
by *di spl ay 58. The nethod will continue di spl aying each itemin the
sequence until such tinme as a user interrupt occurs. The item can be
di'spl ayed 5 visually or auditorily in a variety of ways including

ani mation, color adaptation, repetition, position, di nmensi onal , sound
and rhythm | nWa#687888y there is a continued repetiti oRETHIERNSE5,t | on -
of the subjective unknown item al ong with randonmly sel ected

subj ective 10 ~ known itens. Noav foll owi ng al ong path 59 to
user interrupt 60, t he net hod determ nes whet her the user has chosen
to i nterrupt the presentation. If not, the process foll ows pat h
62 and returns to display 58 where the next itemin 15 t he sequence is

presented. |If there_[s,a user,interdup t ef.Lnt upt
60, the process F%I“Fﬁ 1 a?ﬂHSiSts °%E %3“3%&%13%%@?3(95%"%&%&5&? hag’{ci

met hod det er ni ne® Pluralityicefgrandammlys seleabed Pexgrivad known iLtemsqyrrent
sequence or di veignceOtAkhsequshde iHds: beehl gbhéra®éd sy Haquenceonti nues with

the current sequen h cess, f 6§t ecLsi | ock
70. At decision lﬁeg@fagﬂ,g ?ﬁg' e ﬂéﬁ%‘é‘?ulbge %]Ejé‘r’é)g#b é‘bgtﬁ %P%eglla&é%?%gn)d is
asked whet H®r t hds selectedcatitem madieg&raiOfnown or unknown. Again, this
is a subj ecti vatt afift Dié Yaftdr ithe Ltem is $elactiamd theouser 2fs

the method follo 2,.an ' i r t [

per cei ved known \lé?eg%g}'gﬂ& %&t‘g‘#%‘ﬁegﬁ ?lslsislgogga@éeps fo%'at Igt E%Z%f? he
met hod checks at Nfe¥Beroinberewr) the precess follews rath 3A0uERNown item
is the | ast unkn@steirinific whether thd Rlettsdi subpéctive litem @skaown item

L0 7oL o | Wil e o B U SR W B "
generator 54 for Ifebraitey #8vr mepaeived ppknewnitew, then thgcpracess
point 82, if the stliemsNpatRMiBSanddthSthe item and its paired
response are displayed to the user simultaneously at
display 116. After the item and its paired response are
15 displayed at step 116, the list of sequenced items is
incremented and the next item is incremented at step 118.
If the item selected at step 106 is a perceived known .
item, then the process follows path 120. The perceived
known item is displayed at display item step 122 at a
20 first time. Then at a later time, the associated paired
response is displayed to the user at display paired
response sﬁép 124. After the associated paired response
is displayed at step 124, the list of sequenced items.is
incremented by the next item at step 118. After the
25 sequence has been incremented, the process determines at
step 126 as to whether the sequence is completed, if not,
then the process follows path 128 and the next item is
presented. If the item is the last item in the sequence,
then the process follows path 130 and a new sequence of
30 subjective items is generated by sequence generator 104.
One unique feature of the method of the present
invention is the novel way it permits the user to
interrupt the learning process at any time. Still
referring to FIGURE 3, if a user interrupt is detected at
35 step 108, the method branches along path 132 to FIGURE 4..



unknown item then the process follows path 86 and stops 35 at point 88.

WO 96/ 37869 PCT/ US95/ 06655

11 Returning to decision point 70, if the itemis

perceived as unknown, or the user is not sure whether the itemis
known or unknown, t he process follows path 76 and the item.i or ed
at step 78 i n WePE¥B¢d unknown itens 5 48. After the |té’ﬁrfu§5§l‘{6§

t he next unknown itemis sel ected at next unknown item sel ector 80
and a new sequence i s generated by sedBence generator 54.

Referring now to FIGURE 3, an alternative enbodi nent of the nmethod
In accord with the present invention is 10 shown. In this nmethod, each
of the itens in a group of - itens to be | earned has an associ at ed

pai red response. [ éﬂbﬁp 90 hg éE#?HEe

whet her he Reggfriné nﬁ@ é%gﬁ% 4 nganaylté %gﬁ regeaéggg The
user is not aske@fi &hgip Eeﬁ?nﬁr%ﬂﬂﬁﬂ¥iPﬁeiﬁaﬁFéﬁrFE§€b é@? g&F

time. Also the rdspactivatedi sectlndtep dn the proeess ot RIGURE 3gshewn

within a predet eqyl 4gg. ! ¥8 fhe 'difken deterhiifieb! £k thd ibdidhadd I esponse

are treated as a percel ve own 1tem user re Bends t hat
he Ehows @FEualdm aﬁ'eivﬁe%amee&qte;m‘s’e the PLR
path 142 and the user is queried at decision block 144 as

to whether he wishes to begin a new sequence or not. If
the user selects to initiate a new sequence, the process
branches through path 146 back to sequence generator 104
10 (FIGURE 3). Sequence generator 104 is activated to select
a new unknown and generate a new segquence for continuing
the method. If the user decides not to select.a new
sequence and responds NO, the process may follow path 148
and the user is queried at game step 150 as to whether he
15 wishes to divert his attention. If yes, the process
branches to a set of games that are specifically designed
to help alleviate boredom, improve the user’s attention
span or teach some other aspect of the paired association
such as exact spelling. There can also be games of any
20 conventional sort such as Hangman, etc. If the user
decides not to select a game, the process continues down
path 152 and the user is at step 154 asked whether he
would like a different test or different learning. scheme
‘such as the performance evaluation illustrated in FIGURE

25 5. If the user answers YES, the process branches to the
new Test. If the user responds NO, then the method
stops.

Returning now to user interrupt 140, should it be
determined that it was not the user that interrupted the
30 method, the process follows path 156 and determines at
timer 158 whether the timer timed out. 1In one
embodiment, the method is provided with a timer to
measure the user’s response time. It also functions,
when used in connection with a stored program digital
35 computer and display, to time out automatically and stop



20 follows path 92 and the itemwith its associ ated paired

response is stored in an array 94 | abel ed percei ved known itens. |f
the user fails to respond within time T or responds that the itemis
not. known, then the process follows path 96 and the itemis stored
in array 98 as a 25 percei ved unknown item |f the user responds that he
S not wolegs et her the itemis known or unknown, the pcrasesnoesssocess .
follows path 100 and the itemis stored in array 102 as a perceived
not sure item The itens in arrays 98 14 and 102 are conbined in a
single table of unknown itens. 30 When all the itenms in a group of
itens to be | earned have been sorted into the various arrays, the
process continues to the step of generating a sequence of

subjectlve items, Sequence generator 104 p oduc S a ce or | i st
of perceived knoht FREEV tﬁ’@?‘cg‘?eﬂs% E‘rﬂﬂﬂﬁ"" Y’@ﬁ’é"‘ "'gh

preferred enbodi dentcehe Beguether embodiment, tiBe364588648n be a
PCT/ US95/ 06655 gounter used to measure c¥cling by cL&ntlng the ﬁﬁﬂﬁﬂfﬂdﬂ/
|

consists of a si e perceived unknomn uralijy of
random y selecteggﬂ fi BAgn repeat?ﬂﬂuaIthhge has been
gener at ed By sequyqléng too fiastgr &her métHod t¢rn fautomatibably | ﬁnﬁttaﬁai n the

sequence 5 | Aewehbeqidtbd1ds! B §eEetOht Wting 154. If the user
is cycling too slowly, the method can branch to a
prescriptive game 150 or other activity. If timer 158
has timed out, then the process follows path 160 and

10 returns to decision point 144 and may ask the user
whether he wishes to choose a new sequence. If it is
determined that the timer has not stopped, the process
follows path 162 and the sequence is restarted at step
164 and the process continues.

5 Referring now to FIGURE 5, another embodiment of a
method in accordance with the present invention is
described directly related to evaluating performance.
Beginning at step 180, a sequence of items is generated
and presented to the user one item at a time at test.

20 perception step 182. In step 182, the user is asked
whether he knows the item, whether he does not know the
item or whether he is not sure if the item is known or
unknown. Again, it must be emphasized that what.this.
invention seeks to determine is not whether the item is

25 actually known or unknown, but whether the user believes
the item is known or unknown. .

If the user responds at step 182 that he does not
.Xxnow the item, the process follows path 184. At step
186, a perception flag is set, in this case a "U" for

30 unknown. If the user responds that he does know the
item, the process follows path 188 and the perception
flag is set to "K' for known at step 190. If the user
responds that he is not sure whether the item is known or
unknown, the process follows path 192 and the perception

35 flag is set to "U" for unknown at step 194.



At anytine after the itemis selected, the user is permtted to

I nterrupt as shown at step 108. If there is no user interrupt, the
process follows path 110 to determ ne whether the sel ected subjective
itemis a 10 per cei ved known or perceived unknown itemat step 112.

If the itemis a perceived unknown item then the process fol | ows
path 114 and D¥OP6A™ME® item and its paired response ar e PAFOSIOET 1o

t he user sinmultaneously at di splay 116. After the itemand its paired
response are 15 di spl ayed at step 116, thg | ist of sequenced itens is

I ncremented and the next itemis increnmented at step 118. If the
Item sel ected at step 106 is a perceived known. item then the
process follows path 120. The perceived known itemis displayed at

display itemstep 122 fir ipe. Then.,at a later ti t he
assgci'gt ed pai reg ﬂtr%s%g'ﬁsgefge&%%%{‘agﬁg }{?5 H@eﬂsgﬁgat sg‘?%ﬂl iﬁai red
response step 124pPregented fe ibeoupgreandiie cks qusrdedeas to his attyslayed
at st e_{) 1t24, '?L Qg kﬁo;?léﬁgeﬁ@tu%h&edtbineﬁﬁ'rﬁﬁs occg.lrsi aer Qaamef 'gé/stf[i hh@céﬁx'f
itemat ste . sequence. has been . ncrenented,, t.he
process det gr i ne%%tﬁege %h%sf‘gﬁrlgg §§E?%%&1§ﬁ?é’ﬁd?h3ns§%%?§e

conpl eted, Pf not¥esponse. ; I&nthgerpspense i ingerreethot2@romg, tthe next
itemis prpﬁmw.fdmow&eghtanlbs vilérd adle pePBhbBibhCrPegUEsICe,

tems 15 genor ai cotsel et Bide 4 '

R R
feature of the nPFREPRF owscPakh 202 and rkhenfilogounteneisovel way it
permts the user imcremented BycbhePht!Hes| carmivne pepeeptich £ilglid et
Still refe%‘;l,r%.'t = ?igRE % f ﬁouser |n|tgx|3rru hs‘ d.gteﬁe e?l:t 35
step 108, tfe method brianciePrSFs § %3{’ by 4the "RUT counter
is incremented by one at step 208.
Returning to test block 196, if the user provides
the correct or right response, the process follows path
210 and the perception flag is tested at step 212. If
15 the perception flag had previously been set to "K" for
known, the process follows path 214 and the "KK" register
is incremented by one at step 216. If the perception
flag was set to "U", the process follows path 218 and the
"UK" register is incremented by one at step 220. After
20 the appropriate registers have been incremented in steps
204, 208, 216 and 220, the process datermixies whether the
item is the last item in the sequence at counter 222. If
it is the last item in the sequence, the process.moves
along path 224 to performance rating step 226. If the
25 item is not the last item, the process follows path 228
and at step 230 the sequence of items is incremented by
one and returned along path 232 to test perception block
182. One method of rating or evaluating performance is
to divide the sum of registers 204 and 216 by the sum of
30 registers 204, 208, 216 and 220 expressing the result as
a percentage referred to as a current measure of
knowledge. Another performance evaluation is calculated
by taking one minus the sum of registers 208 and 220
divided by the sum of registers 204, 208, 216 and 220
35 expressed as a percentage referred to as a measure of
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13 Referring now to FIGURE 4, the unique interrupt feature

of the present invention is described. Decision box 140 is activated
at the step in the process of FIGURE 3 shown at 108. If the system

determines that the user has 5 actually activated the mterr{ti‘% ; %%
process fol | ovwo96/37869 path 142 and the user is queried at de&CT ck

144 as to whether he wishes to begin a new sequence or not.

the user selects to initiate a new sequencel6t he process branches

t hrough path 146 back to sequence generator 104 10 (FIGURE 3). Sequence
generator 104 is activated to sel ect a new unknown and generate a new
sequence for continuing the nethod. If the user decides not to select

nd the user i s duiaarpe BT apflEREae ot Y e

divert his attentq’ﬂpulq‘bﬂ%sarﬁhﬁeg} thoge . h‘é%d{l'ﬂ’rg ?gﬁg‘fi Banes
that are specifi ca{é;a;dﬁm gned to help aI | evi ate boredom i nprove the

user's attention F?spf@oﬁ he' afSBpparatus Eorpai r ed

associ ation SUCh as exa

Here can alié) be &atm%; of any
20 convefit i onaPr%R#jtcié\gcﬁh&s %? @howpy ag@ YELFt-mO eci des
not to select a gmutdrewmthcasvisnal d\imlamvat shoul@aalsd 3 ¥ngwnhe
user is at step logashed a#aphlie” ohf be eitnéioldrﬂahaks anfiié R drest or

?ITL?[?QEehe?L“'Fl SC“fﬂo"inatgon oF aneltee] il piovRispig: p Hadring
branches to the to FIGURBV6é|jcthe iﬁprbveﬂsrsarniqgoappanﬁxushﬁm shawmet hod
stops. 10 generally at 300 and consists of a housing 302, a display
304, ports 306 and 308 that interface an external general
purpose computer with the internal computer or
microprocessor (not shown). Function switch 310 is used
to control apparatus functions such as ON/OFF. Shown
15 - generally at 312 are the input devices which can be
.standard pressure sensitive switches labeled "Unknown"
314, "Not Sure" ‘316 and "Known 318.
Not shown in FIGURE 6, but well-known to those
having'ordinary-skill in the art, is a conventional
20 computer system or microprocessor-possessiqg standard
processing, memory and I/0 functions. In the memory
would be stored a list or file of data consisting-of the
items or a group of items to be taught to the user. .In
this case, shown on display 304 are the two names of a
25 drhg, the tradename and its generic name (the item and
its paired response). Display means 304 flashes the item
320, in this case the word, "amoxil", and the paired
response 322 beneath it in this case the word,
‘wpenicillin®.
30 . After the item 320 and its paired response 322 are
flashed and presented on display 304, switches 314, 316
and 318 are activated as means for receiving a response
from the user. If the user believes that he knows the
association between amoxil and penicillin, he depresses
35 wgKnown" switch 318. If, on the other hand, the user



Returning now to user interrupt 140, should it be determned that it

was not the user that interrupted the 30 nmet hod, the process follows
path 156 and determ nes at timer 158 whether the tinmer tined out. In
ong enbodinent the method is provided with a tinmer to

nmeasure the user's response tine. It also functions, when used |n
connection wi tWO26/3186% ed program digital 35 conput er and FTHISEY66ES,

time out automatically and stop WO 96/ 37869

PCT/ US95/ 06655 17 14 in the
event that the user is no |longer working with the device. In another
enbodi nent, tiner 158 can be a | counter used to neasure cycling by .
counting the number of ti mes an unknown has been repeated. If the

user is 5 cyc h Yar

new sequence 14Z %Jr’g%léqqgrﬂé’%t% ttgét ?ﬁfg{igﬁ&t? 't he &Z@L&SQ&L 6’gh£éﬁ*| ng too
slow y, the net ho®Wieeh Hifwch T8 Ehe userp*%%‘ﬁ% P8 58@&'@!#1&% her
activity. If tinmereldfionship H&skhbwhdopUinkridual, Heeppessesstiet |suepat h

et her 1 wi oh S FEERh LT, Splhal Rhaatd GbTAE tabnh LS

whet her he wi shes a ne ned t hat
the timer h8s notinpwpfren tﬁhﬁée%%z 'is fed J1q dhe Bagic means Pf (the
sequence is rest anieéfopocdssor which labels the item as "Known" if switch

318 was activated by the user or "Unknown" if either
switches 314 or 316 are activated by the user. The
system continues displaying the various items 320 with

10 the associated paired response 322 and querying the user
for his perception until the list of items is completed.
Once the list or sequence is completed, the
microprocessor, through its stored program, generates a
new list or sequence of the items to be learned,

15 including at least one each of the known and unknown
subjective of items.

S8till referring to FIGURE 6, there are shown three
separate displays 304A, 304B and 304C illustrating how
the items 320 and the paired response 322 are presented

20 to the user in a seguence. Beginning with 304A, both the
.unknown item 320 with its paired response 322 is shown on
the display. At anytime after the first unknown is
displayed more than once, the user can activate any of
switches 312 to interrupt the process. Once unknown iten

25 320 is displayed with its paired response 322, the system
presents a known item 326 on display 304B. After a
suitable time delay, the paired response 328 to item 326
is displayed together and presented to the user on
display 304C.

30 Referring now to FIGURE 7, an alternative embodiment
of an appafatus in accordance with the present invention
is shown generally as computer 400. Similar to the
computer shown in FIGURE 6, this computer employs a
standard microprocessor with conventional internal

35 arithmetic and legic functions, conventional I/0 handling



164 and the process continues. 15 Referring now to Fl GURE 5,

anot her enbodi nent of a nmet hod in accordance with the present

i nvention is described directly related to eval uating perfornance.
Begi nning at step 180, a sequence of itenms is generated and presented

to the user one itemat a tine at test 20 perception step 1 step
182, the userwo96&%s62d whet her he knows the item whéFﬂgﬁgﬁgk%%

not know t he itemor whether he is not sure if the itemis known or
unknown. Again, it nust be enphasized thatgwhat this I nvention
seeks to determne is not whether the itemis 25 actual ly known or
unknown, but whet her the user believes the itemis known or unknown.
I f the user responds at step 182 that he does not know the item the

r
Itohiogezzsfao;l O\G’B ‘P"g# h%%t8 At B f%e]]%?er q'r gg%%%ﬁéﬁwuﬁ%dg%r?knobv
t he i t emdeviceyr o@@ss;haspl émmﬁ)zﬁlﬁa psd Imkapowne tp cthaess jpaFsons
B e it e
foll ows path 19X : 3 t:§ﬂp€ o éH?ﬂ there !Q Q $Q;J¥3d%hﬁﬁﬁﬁgmn
at step 198 which in e @gpgggsgd embodlmen 1s a liquid crystal
PCT/ US95/ 06655 gisplay for presenting an item 404 an@5its associated
paired response 406 to the user. In this case, the item
404 is material not known or believed to be not known by
the user and referred to as unknown material. At input
10 pad 408, various input devices are shown consisting of
conventional pressure activated switches 410, 412 and 414
for receiving a user response. Switch 410 indicates
that the user perceives he does not know the item.
switch 412 indicates that the user is not sure whether
15 the item is known or unknown and switch 414 indicates
that the user perceives he does know the item. Also
shown is keyboard 416 consisting of a full set of alpha
numeric keys as well as various control kKeys. Keyboard
416 permits for vﬁstly increased user input. For
20  instance, in one embodiment -of the invention, the user is
permitted at anytime to interrupt the learning process
and activaté a game or another learning module. For
instance, by activating the enter key 418, the process of
displaying the group of items would be halted and the
25 user would be asked whether he wished to continue, start
the sequence over, use a new seguence, play a game or
some other activity.
In an alternative embodiment of computer 400, a
method in accord with the present invention is contained
30 on externél memory. The external memory can be any of
the type such as a floppy disk (both 5 1/4" and 3 1/2%
varieties) a card or other chip type memory such as RAM
or ROM. In this embodiment, a device is provided for
configuring computer 400 to perform either a method of
35 teaching- a user or evaluating user performance by



After the perception flag has been set, the itemis presented to the
user and he is queried as to his actual _ know edge of the item This
occurs at reality test step 196 where the user is asked to provide

an, appropriate 5 response. If the response is incorrect or wong, the

process follows path 198 where the perception flag is step
200. |If the flWO%@M%et to U, the process foll ows patWﬁggﬁﬁés t he

UU counter is i ncremented by one at 204. |If the perception flag is
set 10 " to "K', the process follows path1206 and the "KU' counter

Is incremented by one at step 208. Returning to test bl ock 196,
I f the user provides the correct or right response, the process

foll ows path 210 and the perception flag is tested at step 212. |f

3ﬁe’pr022§sp52ff?ﬁs‘“§ﬂ# o oo e toaltiad Heans for 00 by
one at step 216. ﬁ#ﬂ?r c& pEP 45 + %3ﬂﬁ§5t§§tu§ﬁf aﬁjt° rn':i’g'reﬁ'cess
follows path 218 a;md-‘l:me is perceiwp(d kmymstqrr unkniowor enEhe elewiceobasat st ep
204, 208, 236 and il T COhElLArifg B¢ nCERBOR ST CREHACENIAUD kB B oS
the last itBmin ﬁ‘ﬂ% ?&ﬁlg’eﬁ%e%ﬁﬁ iﬁ e{ rg& up of pey?ej.\?d( KRSt i tem
in the sequence, ¥temspandesassecend group Oﬁalpmg:egaran RAKnown pidree.na The
rating step 226. ddvildif aizo has' h8&hs Sedi¥lcdnidduiihg %ﬁm é@eéydif:%%s

foll ows path 228 aq§ a% st 230 the sequencé of BL rgi

i ncremented by COWPULGY 4804 Peg t%uﬁnﬁfﬁﬁéﬁ$92§£ idont Ao

bl ock 182. Lrgiadinghad dbasatcng off said démsMggpeupoanduunelcf

to divide yge surggliq Reticta grotP? PRl ddvive e pPdFidba With mead %yiff
204, 208, 216 and 220 expressi.n the resu a percentage referred
to as a current rfﬁ%“ifr%“ﬁf‘ display4 %e’bgcﬂ‘ ti?r?oﬁ?@PeBEF of e eval uation
is palculated subjdaptivekiitemsne Theusorifienmatiohsr dgsetived 20 and 220
~divided by the syp ﬁefﬂ WSh3ke P 4st§:p§d prdyrdif inétrddtions WP @SSEd as a

per cent age referre tQ as neasu
own to those of ordinary skill in the art.

15 The computers described in FIGURES 6 ‘and 7 can
operate under a set of stored instructions written in
accord with the various embodiments of the method shown.

From the above description it will be seen by those
having ordinary skill in the art that under the present

20 invention, a method and apparatus is provided that
focuses on the user’s perceived knowledge of an item and
does not require the user to actually know the item. 1In
this way, improved automated learning and performance .
evaluation can be achieved. 8ince the invention may be

25 incorporated into a microprocessor based stored program
digital computer or a removable storage device, a wide
variety of learning methods may be provided. While the
invention has been particularly shown and described with
reference to a preferred embodiment, it will be

30 understood by those of ordinary skill in the art that
various other changes in form and detail may be made
without departing from the spirit or scope of the

- invention.
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16 performan " t| u ?“wl per f or mance rating
cal cul ations are mell- ordlnary skill in the art.

Referring now to Fl GURE 6, an apparatus for practicing the invention
I's showmn as a wi st-nounted conput er W|th a visual dis
shoul d al so beWRA6WI§69 that the display can be either Xﬁg’&’égq"lﬁ“
annunci at or or t he conbi nation of a visual and audi o display.
Ref erring ~ to FIGURE 6, the inproved20earni ng apparatus is shown 10
generally at 300 and consists of a housing 302, a display 304,
ports 306 and 308 that interface an external general pur pose
conputer with the internal conputer or m croprocessor (not shown).
Function switch é&u_ﬁ%l@_%% to control apparatus functions such as
OV OFF. Shown 1 ener t.he ut , devi ces whi ch can be
3n hpperatis dsr dpachip

standard pressure sensttiv Hohfens to a user; \ot

Sure" 316 and " Kncompxising: Not shown in FI GURE 6, but
well-known to those pemory Ba¥h89s6F dtkdhg'a eli1kNot Nea fid t:lte!ni%-‘"‘
conventi ona 20 conpufer system or m croprocessor possessi ng st andard

processing, “nenory and |1/ O functions. In the nenory
display means for presenting each item to said user;

input means for réceiving a response from said user
for each item; and
10
processor means, responsive to said user’s response,
for sorting said items into groups of subjectively known
items and subjectively unknown items and for generating a
sequence of one subjectively unknown item and a plurality
15 of subjectively known items.

2. The apparatus of Claim 1, wherein said display
means is a visual display.

20 3. The apparatus of Claim 1, vherein said display
means is an audio display.

4. The apparatus of Claim 1, wherein said .input
means further comprises three switch means indicating
25 whether said user knows the item, does not know the item
or is not sure of whether the item is known or unknown.

5. - .The apparatus of Claim 1, further comprising
‘means for timing.
30
6. The apparatus of Claim 5, wherein said timing
means measures the time of said user’s response.



woul d be stored a list or file of data consisting of the itens or a

group of itens to be mmm 'n I n this case, shown on

di splay 304 are the t mtll mmﬂml drug, the tradenane and its
generic nanme (the itemahd® " §ts paired response). E]splay means 304
flashes the item 320, in this case the word, "anoxil", and the

pai r ed WOUSTBMse 322 beneath it in this case the wordPCTUSISN66SS:
"penicillin". 30 After the item 320 and its paired response 322
are fl ashed and presented on di spl ag1304, sw tches 314, 316

and 318 are activated as neans for receiving a response fromthe
user. If the user believes that he knoms t he associ ati on between

anoxi | and penicillin, he depresses "Known" switch 318. If, on
t he” ot her hand,

PCT/ US95/ 06655 the U3€" an apparatué”?o%6Q§Z§ﬁ9ng ?jgroup of itﬁms to
know t he rel ati oNESFpCORBr§eindsses " Unknown” switch 314. | f the
user i-s unsure as to whether the relationship is known or unknown, he
presses "Not Sure" S a chpi SRS

. the 5 I nput from sw tc#gﬁglégp "#?&Q?%ﬁ? agé%g?gcg%al&ng%g?ﬁt%%

. m croprocesor WHF@HPlﬁﬁeFQ ?H%s?¥en1as "Known" if switch 318 was
tactivated by the user or "Unknown" if either

means for receiving a response from said user
associated with each of said items;

10 means responsive to said receiving means and
for sorting said items into a group of known subjective
items and a group of unknown subjective items; and

means for genefating a list of said subjective
15 items in a sequence including in said list at least one
each of said known and unknown subjective items and
sﬁpplying said list to said display means.

8. The apparatus of Claim 7, wherein said list has
20 one unknown subjective item and a plurality of known
subjective items.

9. The apparatus of Claim 8, wherein said. known
subjective items are randomly selected.
25



switches 314 or 316 are activated by the user. The system cont i nues
di spl aying the variou “‘“ the associ ated paired response
322 and querying the 3“"‘“““ “‘mmllls perception until the list of itens

i's conpl eted. Orce ¢t hé | Pst®or® sequence is conpleted, the

m croprocessor, through its stored program. generates a new | i st or
sequence of tWO%RBE to be | earned, 15 i ncl udi ng at Ieggpmﬁﬁgwgﬁch of -
t he known and unknown subjective of itens. Stil
referring to FIGURE 6, there are shown thi2@e separate di spl ays 304A,
304B and 304C illustrating how the itenms 320 and the paired response
322 are presented 20 to the user in a sequence. Beginning with 304A,
both the unknown item 320 with its paired response 322 is shown on

the display. At anytiote aht &appapatasfér wdeching a group ofli iteimiy & &Or e

than once, the Wusgt has 8 ﬁ{p&&é Nigagupt
the process. Once un noﬁ%?%:ﬁ%iﬁéﬂfd‘%zeﬁ S gl s\p,)\*’ayed wth i1ts paired
response 322, t#}HP omprisingtcents a known item 326 on displ ay 304B.
After a suitable tinme delay, the paired response 328 to item 326

i s displaged toget hg?@pfggeagﬁégg#&tw%r sQﬂd items i Sy 304C 30

Referri ng now to Fl ative (i of an appar at us
in accordance VWXOPR ke SRddcHEer 3R ¥ solic tipg §h5?\??%‘é??er££%
, conputer 400. &aﬂ.daxsdrq t he conputer shown in FIGURE 6, thi s
\ conputer enpl oys a standard m croprocessor W th conventional
phnternal 35 A Goe Fecelving ‘Said Fesponse. fron Sald usery o MO
10
logic means responsive to said receiving means and
for sorting said items into two groups of known
subjective items and unknown subjective items; and
15 means for generating a sequence of said subjective
items including in said sequence at least one unknown
subjective item and a plurality of known subjective items
and supplying said seguence of items to said display
means along with said paired response.
20
11, The apparatus of Clainm 10, wherein said
sequence has a predetermined order of said unknown
subjective item and said plurality of known subjective
itenms.
25
12. The apparatus of Claim 10, wherein said
sequence includes at least one repetition of said unknown
subjective item.
30 13. The apparatus of Claim 10 further comprising

means for controlling presentation of said sequence of
items and paired responses by said display means.
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18 and off-chip Lo RAM ROM or other suitable nenory
device. As these itens ar;eWiIi' imull l”lllose per sons of ordinary
skjill in the art, they are c w g 8 Referring now to conputer 400,
there is a display 402 5 which in the preferred enbodi nen dﬁhﬁ%?ﬂhQUid
ﬁ? 73§P for presenting an item404 and its aSS(t)P rate

crystal C

pai red response 406 to the user. In this case, the item 404 is

mat eri al not known or believed to be not kn&¥n by the user and
referred to as unknown material. At input 10 pad 408, various input

devi ces are shown consi sting of conventional pressure activated
switches 410, 412 and 414 for receiving a user response. Switch 410
i ndi-cat es that the upke AsPoRitins dieclath 1P] Wi ealigem

onovn or anknons, SoR=itind Gadhf pldhite BULA WEIOH dibjectilE LAY °

known or unknown “ari Ser percerves he
does know the it &ogethes with itsRplyed xesPORFE. 416 consisting of a ful
set of al pha nuneric keys as well as various control keys. Keyboard
416 permts. for vastly.inc S | r,20 LSt , 1n one
enbodi nent S‘z-’of the i nvé‘ﬁfi oﬁgt%ﬁkﬁ%‘l‘% srll’lqs%":l'ali %m!ﬁ%ﬁé% %%i nme to

&
interrupt the | efomtygllingmeans prem:?aea#@afm@ RaRlentiyeodten at
| earni ng nodul e. aF@irst timéednsSesditAditis pairad Fespstis atew 1d6ert he

\process of | ayi ng the group of itens would be halted and the 25
user woul d be asﬁ% Wwhet her he wi shed to continue, start t he
$eqyence over, use a new seguence, p!ay a game or sone ot her

%Ct Ivity. 10 160 an ﬂéﬁl@éd‘%dﬂﬁ:ﬁﬁlﬁﬁb@&taﬁs&@@@xﬁhﬁ%, a

_ items where each of said items has a paired response,

\ said method comprising:

. ' querying said user as to whether an itenm is

perceived known or unknown 7

15
| sorting each of said items into a fir‘st_ group

of perceived known items and a second group of perceived
unknown items; _

20 generating a sequence of subjective items
including at least one of said first group and one of
said second group; and

displaying said sequence of subjective itens
25 with said respective paired response.

17. The method of Claim 16, wherein said sequence
of items and paired responses are displayed differently
depending on whether said item is taken from said first

30 group or said second group.

18. The method of Claim 17, wherein items of said
first group are displayed separately from said paired
responses.

35 -



met hod in accord with the—presenr—fnventf0ﬁ~is cont ai ned 30 on externa
menory. The external neno the type such as a fl oppy
di sk (both 5 1/4" and 3 1/H"Iﬂﬂ[‘!lm E es) a card or other chip type
menory such as RAM nbodlnent a device is provided

for confi i ng conputer 400 to perforn1e|ther a nmet hod of 35
teaching a us@Pi&”ﬁ%aluatlng user perfornmance by PCTSPSHNGF357 669
PCT/ US95/ 06655 19 presenting a
group of itens. The device has nmeans for 24 configuring input pad 408 to
gquery the user as to whet her an itemis perceived known or unknown.
The devi ce has nmeans for configuring the processor of conputer 400 to
5 sort each of the itens into a group of perceived known itens and

a second group of peige'%lﬂu@mwoet emsmTrrﬂ whereific¥téfis %6 Ed¥F MEans
for configuring the processor

era sequence
of _subjective | CEfgNG grou ?rﬂﬁ%(ﬂ%&lﬂeﬁ %ﬁeér 38'1:2‘81?%?? %%rﬂfoup and
one of 10 sareéspeunsesl. gr oup. The deV|ce is provided with nmeans for
configuring display 402 with the sequence of the subjective itens.
The confiqurations dgscri ed ar ref erabl de b ram
Thetructi ghs as 1o “£0-" fiie ighen, of cERERciEy Apeiiies. sompr o i e O

step of determining whether the user wishes to continue.

21. The method 01:01aim 16, wherein said querying
step also queries said user as to whether said user is
10 not sure of said item being known or unknown.

22. The method of Claim 21, wherein said second
group includes items where said user is not sure of said
item being known or unknown.

15



15 The conputers described in FIGURES 6 and 7 can oper at e
under a set of stored in Hﬂ“ﬂ‘m‘m‘l“t““an in accord with the various
enbodi ments of the net hoﬁm“ From t he above description it
wi || be seen by those * haWi nd ofdihary skill in the art that under the
present 20 Il nvention, a nethod and apparatus is provided t -
focuses on t hWOREE868 nercei ved know edge of an item and oy Sa9663%t
require the user to actually know the item 1In this way, inproved
automat ed | earni ng and perfornmance. @®al uati on can be achi eved. Since
the invention may be 25 - incorporated into a m croprocessor based stored
program digital conputer or a renovable storage device, a w de

vari ety of |earning nethods may be provided. Wile the i nvention has
been particularly shgyn a ' | f S&LF G ferred
enbodi ment, it wll %%pSOEH Qﬁ%ﬁé?@?%g%h%&w?#gggig ordinargﬁ§ﬁfﬁ[ain t he
art that BRST, FOMPEAEINGhanges in formand detail may be made

wi f haut departing fr owemory sepanstfor stwmpinogf flide of itémmenti on.

WO 96/ 37869 disxlal\% means for presenting eBESH/ 1E8R/ESGMAA user;
20 VWHAT | S ,CLALMED | S: 1. An aggaéatus f(y t eachi ng
items to asuser input means for receiving a respon rom said usér

for each item as to whether the item is perceived known
or unknown; and ,
processor means, responsive to said user’s response,
for sorting said items into groups of subjectively known
10 items and subjectively unknown items and for generating a
sequence of one subjectively unknown item and a plurality
of subjectively known items.

24. The apparatus 6f Claim 23, wherein said display
15 means is a visual display.

25. The apparatus of Claim 23, wherein said display
means is an audio display.

20 26. The apparatus of Claim 23, wherein said input
means further comprises three switch means indicating
whether said user knows the item, does not know the item
or is not sure of whether the item is known or unknown.



conpri si ng: - menory nmeans for storing a file of said itens; 5

means Tor recei ving o JHNRMEMRMIERE LSS © " for cach item and 10

processor neans, respon§|vé té shi & user's response, for sorting
said itens |nto oups of subjectively known I tens gr a&%lvely
unknown it emy PSr generating a sequence of one subjective
unknown iten1and a plurality 15 of subjectively known itens.

2. The apparatus of Claim1l, wherein sai dzali spl ay means i s a visual
di spl ay. 20 3. The apparatus of Caim1l, wherein said display
nmeans i s an audi o di’'spl ay. 4. The apparatus of Cdaiml
wherein said input means further conprises three switch neans

i ndi cating 25 her %$53 n ﬁﬁfﬂ%t |ten1
or is not sure of V\/ne her ?ﬁéﬁiﬁ%"é ﬁ%e{:]di\%r%%al 8bm £¥

The appar atus oPeEESF™H & methad,af @Gﬁ‘ﬁ i1§9n3 user or @yaluating;y$eryq. 30
6. The appar at perfibrohacen Xy presentingaadgtoup f items wherassabkhsures the

time of said US@ouput&F %N input means, a processor and a display,
s said device comprising:

means for configuring said input means to query said
user as to whether an item is perceived known or unknown;

i0 means for configuring said processor to sort each of
said items into a group of perceived known items and a
second group of perceived unknown items and to generate a
sequence of subjective items including at least one of
said first group and one of said second group; and

15
means for configuring said display to present said
sequence of subjective items.
28. The device of Claim 27, wherein said device is
20 packaged as a memory card.
29. The device of Claim 27, wherein said device is
packaged as a floppy disk.
25 30. The device of Claim 27, wherein said device is
packaged as a read-only memory.
31. The device of Claim 27, wherein said device is
an optical memory.
30

32. The device of Claim 27, wherein said device is
an integrated circuit.
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21 7. An apparatus for teaching a group of itens to a

user conpri sing: means for displaying each of said itens
in-said 5 group to said user; ~~means for receiving a
response fromv';&'b er associated wth each of said itens; 10
neans responsive 10 said receiving neans and for sorti BEIUSHSE6ESS o s
into a group of known subjective items and a group of unknown

subj ective itens; and . means for generating a list of
sai d subjective 15 Items in a sequence including in said |list at |east
one each of said known and unknoﬂd7subjective I tens and

supplying said list to said display neans.

2
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l IID
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neax Y ° 12 NEXT
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24
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30
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8. The apparatus of Claim7, wherein said list has 20 one unknown

subjective itemand a plurality of known subj ective itens.

9. The apparatus of Caim8, wherein said known subj ective itens
are randomy selected. 25 WO 96/ 37869

PCT/ US95/ 06655 22 . An
appar at us for MRy a group of itens to a user whertCRhen St said -
items has a paired response, said - appar at us conpri si ng: 5

means for displaying each of said itens in said ' group to said user
and for soliciting a response from sai d user; means

for receiving said response from said usef?:

J _ 52
PERCEIVED PERCEIVED I
KNOWN NOT SURE  ———eap
{TEMS ITEMS
A 54
GEI%_!;REATE !
S = ¥
GAMES : 56 !58

' FIG. 2 UNKNOWN




10 - | ogi ¢ nmeans responsive to said receiving neans and

for sorting said itens into two groups of known subj ective itens and
unknown subj ective itens; and 15 means for generating a sequence
of: said subjective items including in said sequence at | east one
unknown sq@iective itemand a plurality of known subjective itens
and suppl yi ng ¥QP¥P78Bquence of itens to said display g
with said paired response. 20 11. The apparatus of C aim 10,
wherein said sequence has a predeterm ned order of said unknown
subjective itemand said plurality of known subjective items. 25
12. The apparatus of C aim 10, wherein sgiyd sequence i ncl udes at
| east one repetition of said unknown subjective item 30
13.” The apparatus of Caim 10 further conprising means for
controlling presentation of said sequence of itenms and paired
responses by said display neans. WO 96/ 37869
PCT/ US95/ 06655 %0
96
INITIAL
02 YES <l.lli!EHHHEIEEII.->— NO
100 oitns 102 08
(% N __{ f
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{ NEXT 1
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23 . 14. The apparatus of Claim 13, wherein said

controlling neans presents said unknown subjective item together with
its paired response. 5 15. The apparatus of Claim 13, wherein
said controlling neans presents said known subjective item at a
first tinme and its paired response at a | ater tinme. 10
16. A net hod fd?ﬁﬁgggﬁfng to a user a group of i temrs WRETUSEASHFSof
said itens has a paired response, - sai d net hod conpri sing:
gquerying said user as to whether an itemis per cei ved known or
unknown; * sorting each of said itens into a first group
of perceived known itens and a second gro#éf? of perceived unknown
items; 20 generating a sequence of subjective itens
i ncludi-ng at | east one of said first group and one of sai d second
group; and di spl ayi ng sai d sequence of subjective itens
25 - wth said respective paired response. 17. The net hod of
Claim 16, wherein said sequence of items and paired responses are
di spl ayed differently dependi ng on whether said itemis taken from
said first 30 ~group or said second group.

FROM :

FIGURE 3 . n%%;g;

A

148
NO.
150
STOP?
NO
162 154
NO
DIFFERENT
{ j 164 TIMING

SEQUENCE FIG. 4




18. The nmethod of Claim 17, wherein itens of said first group are

di'spl ayed separately from said paired responses. 35

96/ 37869 PCT/ US95/ 06655

247 19. The nmethod of Claim 17, wherein itens of said

second group L.spl ayed together with said paired responses. 5
20. The net h%ﬁg?ﬁ%?gai m 16, further conprising the st EGTIFISO663S
determ ni ng whet her the user w shes to conti nue. 21. The

met hod of Cl aim 16, wherein said querying step al so queries said
user as to whether said user is 10 not sure of said item being known or
unknown. 22. The net hod of5/@ ai m 21, wherein said second

group includes itens where said user is not sure of said

GENERATE N~ 180
SEQUENCEOF |
KNOWN ITEMS

} (226
y




I tem bei ng known or unknown. 15

PCT/ US95/ 06655

VO

apparatus for evaluating performance of a

menory neans for storing a file of i

presenting eagh i

response fronS@%? er for
per cei ved known or unknown;
responsive to said user's response,
groups of subjectively known 10
and for generating a
plurality
apparatus of Claim 23, wherein said
di spl ay.

mto said user; 5
each itemas to whether th
and

tens;
in

96/ 37869
25

23. An

user conpri sing:
di spl ay neans for

put means fogmpﬁggk&%gg a

processor

emils

nmeans,

for sorting said itens into
I tems _and subj ectively unknown itens

of subjectively known itens.

di splay 15

sequence of oné’%ubjectively unknown item and .a

24. The
~neans i s a visual

25. The apparatus of Caim 23, wherein said display
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means i s an audi o displ ay. 20 26. The apparatus of O aim 23,
wherei n said input means further conprises three switch neans

i ndi cating whet her said user knows the item does not know the item
or :i s not sure of whether the itemis known or unknown. WO
96/ 37869 PCT/ US95/ 06655

26 WO 9637869 A device for configuring a digital conFETBSo¥Re6ss
performa nmethod of teaching a user or eval uating user per formance -
by presenting a group of itens where said conput er has an i nput
means, a processor and a display, 5 sai d device conpri sing:

means for configuring said input nmeans toZ?§liery said user as to
whet her an itemis perceived known or unknown; 10 means for
configuring said processor to sort each of said itens into a group
of perceived known itens and a second group of perceived unknown
Itens and to generate a
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sequence of subjective

i one of said fi RsEMP
grqup and one of said s @ % means for
configuring said displayft sequence of subjecti v@0p7
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(54) Title: METHOD AND APPARATUS FOR AUTOMATED LEARNING AND PERFORMANCE EVALUATION
(57) Abstract

A method and apparatus is provided for automated leaming and
performance evaluation of a group of items by a user, The apparatus,
which can be a digital computer, has an input for receiving a user’s
response, a display for presenting the material to be leamed and logic
for sorting the items. The method, which can be practiced on a
digital computer, has steps of querying the user as to whether items
are believed to be known or unknown, sorting the items into groups
of perceived known (44) and unknown (48) items, and generating a
sequence (54) of items to be displayed (58). An important feature
of this invention is that the user is tested reganding his belief as to
whether the item is known or unknown not as to his actual knowledge.




