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W98/ 13807 PCT/ US97/ 16672 Aut onat ed
Testing and El ectronic Instructional Delivery and Student Managenent System
Background of the Invention It has | ong been an objective in education to
automate the handwitten pen and paper-and-pencil testing process and to
develop a conputer-based diagnostic and prescriptive student assessnent
system5 fOYO9M387 in tutoring and supplenental . educ RGN hi ses,
cor porate educat i on and school - based | earning centers. Educati onal

testing organi zatm&awﬁbuugdaﬁa Bl d ¥ JriIRC st rabtibfal nnam% er
personnel to admimiste CO € a cecur aden asses nt test
battery using cor3id Student Management Jgstem: dents have been assessed,
it would be advantageous to automatically devel op individualized student
wor kbooks suited for each particular student, and then automate the
asSenbly and del iBagkgnound-of; the Invenkion mmterial required by the

I ndi vidual student. Cuif eRALY.10M¥ NbBeR! WHENbLFEELLYS Iih { BUREARLOR' to
suppl ement al educati onal prograns, he or she conpletes a series of

primarily paper- ARFRAE | Wieagkandwritéens Ren t AndjerPapgr-and-pencil
subj ect - speci fi C tedddildg JsRScessONCondt hese Wavelop! € COr ¢GRIAL A hsed
anal yzed agai nst g given curricul um of  subj ect -sgem fic learning
objectives, ate WLicu NS i BEPSEIRE IS SERBPRLNASPLEIVEP g SHAtEM
instruction tgroufdr Wwhihgé tHe studesting | | andst supdienieheadubjefiicatiion s an
obj ect of the present .i.nvention to automate the.testing,progess., It is a
further object of Iﬁ{'echﬂrsgg'ént FREBRET o tc?%b’FSsr"a‘e‘ a %’gﬂputsé‘? "s%tb(?rﬁeldor
adm ni stering a Cegidrding dicegrressi.c Edstabitnal vy, t&fkingicl exgarg, zatsions
appropriate, visi an tests. t / 07 .

o Uo7 16672 ; v | PERLIER, 18 Sitolr, seaclRel S tearning, conter
assisting in Rersonngilageogdminispessar fpmplete anghdaccurate student

10 assessment test battery using computers. In addition,

once students have been assessed, it would be
advantageous to automatically develop individualized
student workbooks suited for each particular student,
and then automate the assembly and delivery of

15 instructional material required by the individual
student.

Currently, when a student enrolls in tutorial or

'supplemental educational programs, he or she completes
a series of primarily paper-and-pencil diagnostic tests
20 to identify subject-specific skill gaps. Once these
tests are corrected and analyzed against a given
curriculum of subject-specific learning objectives, a
teacher or supervisor outlines a personalized program
of instruction through which the student will master

25 the subject.

It is an object of the present invention to
automate the testing process. It is a further object of
the present invention to provide a computer system for
administering a complete diagnostic test battery,

30 including, as appropriate, vision and other tests. It



instruction of students, and to maintain appropriate records of the

process. 5 Once a student has conpleted a test battery, it is an
obj ect of the present invention to diagnose and analyze the test results to
identify the student's skill gaps and produce a useful student profile. It

Is a further object of the present invention to generate a 10 ersonal i zed
study pl anw@ea1escri pti on which can then be foll owed an8CT RE€72usi ng an
autonat ed delivery systemfor instructional materials. In short, it is also

an obj ect of thfspéeiﬁ%héfwéﬂﬁééﬂ £6 GREREA! EnFBERAUSS Ubu i ANWSELL,
prescriptive, instructional, and mar kKeti ng i nformati on than the current

battery of rmst??sb%\'ﬁgfg and"bencﬁl}e teﬁ"é‘gﬁ‘P d8nt | yPPREGFHRE1OR, | 5 8R4
anot her obj ect fhsthSci®SeBE igviRRNte) tandlevel amthiiaM AprGbLlhte
assessnent systemto rggé qe the. nostly paper-and-pencil test battery .
presently 20 abffF 9 RTCGE8rial learning centers. Lastly, stil
further objeécts of t¢mc¢waﬁxnudenmvmnbl@bmpnetéd enbest ebassesy,Meit ,is nprove
ef fecti veness, re i ne st, ,ad t| S i ncrease
profitability o tﬁﬁ? gaﬁﬁﬁ%gbg%%%égé ?gpﬁg ?gpgﬁFOfaquE 25

i nventi on, redmelywmhhesttastorrems storu:@enm sthel i studeret’ s

dupl icate data gpify ?&é%!‘e aﬁ%&&é&'é’”&se%’f@é&déﬂ'” ;?%ﬁafé.o'ﬂ -4 oduct
devel opnent, inprove rnstruct ade process [I"Cl ency,

i ncrease student .fengher gpbincly, O%mlmmeqsalti ipvenhieon| to agenaate rgprove
data col | ecfg ONpe SHARRT Yz dthifay PIGA! 22 lpr}eéeeeﬁde&ﬁewm&h éé}? a{we

obj ects, the present .invention provides a aut omat ed - 2-
98/ 13807 be followed and tracked using an F@‘Ff%ﬂll%@wy very
of instructiongystémt @oral instructiol¥ RBtEEIAYHNPLhSEshort] ORE 'is

mbodi t, st .St ' ti dent file dat
Tncluding ski | Iobapean Spiget (Bf Ao oREraTig ANeBFERRr Gl (SSRTRSE

more useful diagnostic, prescriptive, instructional and

. 15 marketing information than the current battery of
mostly paper-and-pencil tests presently provide.

' It is yet another object of the present invention
to develop a new automated assessment system to replace
the. mostly paper-and-pencil test battery presently

20 administered in tutorial 1learning centers. Lastly,
still further objects of the present invention are to
enhance assessment, improve effectiveness, streamline
test administration and use, increase profitability of
tutorial learning centers utilizing the system of the

25 invention, reduce administration and scoring costs,
eliminate duplicate data entry between applications,
support new educational product development, improve
instruction, upgrade process efficiency, increase
student length-of-stay, enhance gquality control, and

30 improve data collection.

Summary of the Invention

In accordance with the above objects, the

present invention provides a method of automated



5 wor kbook containing instructional material correlated to the student

profile data. Step (c) is displaying the el ectronic workbook on a student
wor kstation. Step (d) is collecting student input data input at the student
wor kstation in response to instructional 10 materials.. Finally, step

(e) is updating the student profile data in response to th | nput
g s FSHuHiten

data. Prefe step (b) of generating an electronic s wor kbook
further conprises steps (bl)-(b3). Step (bl) is generating an el ectronic
t eacher wor kbookdébiveowt abfii ngdnatractbbnahst materbahl nat &hel smevho’! at ed

to the student pr.Qf] p b | s. di spl ayi t he teacher wor kbopok on
a teacher workst gg{ng%'ﬁ:es, E%rgt??/é é%‘%%&('géﬁ%o’i ?[ég ner{.he)i n%%t’he %??Rjeg?f) .
wor kbook from a gebsgenexdtingni gtudestr uprobHinke dedieer itnkdudingecskill by 20
input into the tgggher Wegdst abhong | 091 bEkg PLef edY & Lyiedi tep
(e) further corrprei ges t he %?egs_)gf :s c.gfﬁectlbr]ggs?udent&?_cnput Q:ga%rga ?%?nthe
st udent wor ks? at W8RkPaok heonEadping IRSEFEGELI0RAY W Yaxdalngecernehated nput

data input into gBe tde dAEAR’ prydidleatdsh. TRRept UGNt PrafipLafld i s
then preferably ggdat d in response to student input data and teacher™ i nput

data. In anot hERe ecRpbErmWorkbook onpg stydent perkstabigni sciteme
step of collecting)inssrulilessingnt£iidint30ingata did eSRPAY NGt Othe

‘instructional materi,als sent.t . St udent, and calculatin char ges
based on theSFREEPECt F’8ﬁ§?€aﬁb‘?’éri P £ESRORse k% t’:ﬂﬁgﬁ'égtl%'é% be

ei ther studel® chatgesalsy cRangdiyi ostbp deit drss umiating3-the nd@&it13807

nstructi onal -mePEPiars dagd r 8apfisl cGOPNe MU BLEPRRERTY

conprises admi ni st eri Rgefexabdy .t o step sthidepf gonematingrrman fglectronticcret e

set of skill gapgrudbft iubrkbRoR OkLLEREP MRS defa® diapset Goffl (94) Skill

gaps' | Step (bl) is generating an electronic teacher workbook -

_15 containing a set of instructional materials correlated

| to the student profile, Step (b2) is displaying the
teacher workbook on a teacher workstation. Lastly,
step (b3) is generating the student workbook from a
subset of said instructional materials selected by

20 input into the teacher workstation.

In another preferred embodiment, step (e) further
comprises the steps of: collecting student input data
from the student workstation to the teachers workbook,
and collecting teacher input data input into the

25 teacher workstation. The student profile data is then
preferably updated in response to student input data
and teacher input data.

In another embodiment, the method further
comprises the step of collecting instructional material

30 data corresponding to instructional materials sent to a
- student, and calculating charges based on the
instructional material data. Such charges can be

either student charges, or charges to the centers using



/"‘,
Step (e) of updating the student profile data, preferably conprises adding
and subtracting skill gaps. The nethod of the invention is preferably
carried 10 out so that the step (e) of updating the student
profile data is followed by steps (b), (c), (d) and (e) to forma feedback
l oop containing steps (b), (c), (d) and (e). The teacher workbook
pr ef er abl YW1 application 15 for taking notes, and aRCHPFI182i on for
generating statistics in response to the student input data. In a still
further enbodi tbat syssemp fofrblhe othsgerEr atopyy izfhtelde s Opképt

wor kbook furtheg, 5?%‘[1#%_ the %q: 5.' onal steps of (bll), (bl2), and
al t

20 (bl'3). Step 'S genera I'ng-an el ectronic director workbook
contai ning a set of $¥eRrutal onef neereratingorstidaerdd tproficlest udiet

profile.  Stepeofhides 'a%nﬁ'nﬁ.%lt?\yg'ﬁlﬂgs éhete&l[ L qef Ofthe""oéléﬁ nr25°£‘%f‘kbook'

di rector workstatlon and st generating the teacC
froma subsé oidentifying r%c@%éﬁﬁ?tﬁmﬁetl aifs skdldctaapshy whenein nthe't he

di rect or WOrkStﬁi:bﬁ:['le cdxﬁbxtﬂye% eRROdi BB te SEEP éﬁ)smqf gel y further
i ncl udes ‘the steps of ol lecting student input data fro he student

wor kbook to the teachefR \Xﬁl’klﬂﬁ)kupﬁ'éﬂl%t M’? 3ptudenehdrofidet drikary i nput

into the teacheprmi@imIdlﬁ\pxalsésCahaﬁﬁglé‘ﬂddéxi}ﬁﬁtaﬂi’tﬂn@p%kldit gap8t o the
director workstatio The%h%‘f rofLIe daja is then_updated in response

to student input date® B € GiREEntiRP (15 cRESFeT AN GR¥mied 4.
WO 98/ 138070 out so that the step {e) of updatiligl/ YH87/d6Edend SO in

accordance wt L pre |nv rese I nyent i pr o es a
systemfor el e&%gﬁ}géi%as TS |Ig’rr}‘51°w§gl F\Yef:" epsTﬁé)syZ?)g ‘g)s % gﬁral
dat a base cont at®@i ﬁgrlstadéﬁedpaelﬁl1@opia¢eniaarmhlrrgstsumd oftal, 5{c)at &d)i al s.

A central procegggr(éy, connected to the central database for generating

el ectronic teacher vvor kbooks from the st udent profile dat a and
The teacher workbook preferably has an application

15 for taking notes, and an application for generatlng'
' statistics in response to the student input data. '
In a still further embodiment, step (bl) of
generating an electronic teacher workbook further’
includes the additional steps of (bll), (bl2), and
20 {bl3). Step (bll) is generating an electronic director:
workbook containing a set of instructional materials
correlated_ to the student profile. Step (bl2) is
.displaying the director workbook on a director
workstation, and step (b13) is generating the teacher
25 workbook from a subset of said instructional materials
selected by input into the director workstation. In:
this embodiment, step (e) preferably further includes
the steps of: collecting student input data from the
student workbook to the teachers workbook, collecting
30 teacher input data input into the teacher workstation,
and collecting director input data into the director
workstation. The student profile data is then updated
in response to student input data, teacher input data,

and director input data.



i nstructional naterials. A teacher workstation is connected to the
central processor. The teacher 10 workstation includes a display for
di spl ayi ng teacher workbooks generated by the central processor, an input
device for inputing teacher input data generated in response to the teacher
wor kbooks, and a processor for generating electronic stu@gﬂhsyﬁﬁghbooks
conprising YOS yctional naterials in response to the teacher

i nput and student profile data. A student workstation is connected to the
t eacher workstation. Al3heist adeotdawrestidth drihe pyeseas dinyespian. f the

di spl ayi ng student wor !ébo%fen@.{brt p%tgovq%%ceaf Oé’{%%yt I3 Stydeptohiput 20

data generated il?rﬁ??b'onse 0 I'ns ctional mater I n the student
wor kbook, and nedmstiroctionakr dehiverput Bee asystemchasndr aPnpFdteddt? to

updat e t he stude r : . LS & adegmaad Tl rabeti BRal
system the st udent p(rgoF‘Jﬁ%éqgg?aslﬁ?&%g{r:aglpggégrrpri1s:es 25 ski Irl 2

S gaps
Anot her enmbodbremateripls.sysherRentEdidiRRPIsS e b‘Feé’éﬁ‘PeFﬁ?@nﬁ%nthﬁs a
director workst atdegi £a9NNaat8Hake t B6r Cofénedatiiiif eed@ctronike deaehéeor
wor kstation, includes a_display for disp aigl directg&_mork?ogks 30
generat ed by t he “woxkbegkspr o€EQ®or | th® irﬁ%‘l egﬁvi c @A uPRRE di PBEt or
i nput data gener gt3¢ rueti 8ARONSRatéridls .di r eat oteactidbookarkstatianpr dsessor
for generating el ectfoni g tgachey wor Kbooks GOIBII.nd | NStioelahahesS
material s i n1oesp@ikstatibhe idicladesr & npispleyd for dispéayipgoterchdat a.
[0 ayet further CaRod AR LeRbrbB8aSEY! EALOLehBEaR! B38RESEAY PNEACInpLEE

an WO ely

di rector, teacher studen rkstations are ne Slspfays and i nput
devices and al | pleodeesi figri dnpusénby teasheant aputr daddsogenematad sidm of
rthe present inventjgn.iceles dley diaRidro WkBobRAFNERAA lpToRbbgBrandra

plurality of student workstations at a single |ocation on a U-shaped table..
generating electronic student workbooks comprising

Q

15 instructional materials in response to the teacher
input and student profile:data. A student workstation
is connected to the teacher workstation. The student

'_workstation includes a display for displaying student
workbooks, an input device for inputing student input -

20 data generated in response to instructional materials
in the student workbook, and means for forwarding input
data to the central processor to update the student
profile data. In this preferred embodiment of the
system, the student profile data preferably comprises

25 skill gaps.

Another embodiment of the system according to the
present invention has a director workstation connected
to the central processor. The director workstation,
includes a display for displaying director workbooks

30 generated by the central processor, an input device for
inputing director input data generated in response to
the director workbooks, and a processor for generating
electronic teacher workbooks comprising instructional



10 Further objects, features and advantages of the present

i nvention wll becone apparent from the Description of the Preferred
Enbodi ments which foll ows, when considered together with the attached
Drawi ngs. Description of the Drawings Fig. 1 is a schematic representation
of a system 15 according to the present invention. Fig. 2 is a schematic
r epr esent atW@SBB0%anot her enbodi ment of the system accor diffd

i nvention including a plurality of worktables. Fig. 3 is a log on screen
according to thena2@riiangenin obespblise 4oi stiee canpectent inpat |Afd seaei on of
the el ectronic teacher mor%S ok ,according to the invention. Fig. 5is a.
goal s section ofSTHfERY BEP g d%@%ther wor kbook according to the present

i nvention. 25 In g yé&: fisrtler emisidimentorof stloe | spstém oo the

el ectroni c teacher workbpok accor di tq.th esent. hnyention. Fig.. 7:iS
a screen dismgﬁ?s%ﬁt;ﬁékfn in Fﬁ% ? ggﬁgggﬁoﬁgﬁg%% a&%ﬁ?dﬁﬁﬁdggtthe

i nventi on shéw wprkstd®iopsaapeemegkliyndisptaysnahd Anputi devitesbaendsent
to a student aftygr I 0 | RS Wehic@a1SEEL! z 6-

W08/ 13807 d1Y pYOcResiAg 1808 by %, PBEOCRR9E L 1 £ g. 8
shows a page of the dhecEysiser sfulbat PERFRBo IO RNy iRrgherably has

i nstructional ng edif1ePftalcler /wokkStai SR tHSHIRAN1G tHAGES st@elen®n Of
the 5 electronic teacher workbook accordlg%&to the preferred enbodi nent of

the invention. MQFKSERLARBENBE BaFknD¥e thpcaSion: opatt U-shareditaRlene

el ectronic geacher wiidpelk. dbfbcts,llfestomss ahBe advantiageBetdEeihe
dat abases 10 St udent.dbf, and RP. dbf. hows i nk

Fig. 12 s t he
between  dat abdESR M P and S udRECYly . apparent  from  the
Description of the Preferred Embodiments which follows,

when considered together with the attached Drawings.

Description of the Drawings

- Fig. 1 is a schematic representation of a system

15 according to the present invention. e

Fig. 2 is a schematic representation of another
embodiment of the system according to the invention
including a2 plurality of worktables.

Fig. 3 is a log on screen according to the

20 invention.

Fig. 4 is a communications 1log section of the
electronic teacher workbook according to the invention.

Fig. 5 1is a goals section of the electronic
teacher workbook according to the present invention.

25 Fig. 6 is an instruction section from the
electronic teacher workbook according to the present
invention.

Fig. 7 is a screen display or page from the
teacher workbaook according to the invention showing an

30 example of instructional material to be sent to a

student after selection from the instruction section.



Fig. 13 shows t he i nk between dat abases T2KMRSn. dbf and RP. dbf.
15 Fig. 14 shows t he link between dat abases Mal Presc. dbf
and Student.dbf. Fig. 15 shows t he link between dat abases
T2KLt Dt | . dbf and Prescrip.dbf. Description of the Preferred Enbodi nents 20
The invention is directed to a conputer based systen}&ﬁ,ﬁ,sg,m
assessnent Wﬁ’e?ﬂ%%nt and instruction of students and for e del f.,\?ery of
wor k pages and other instructional naterials in the formof electronic

st udent wor kbooks. IrFJeg.pr 8f eshas enb@hgﬂenpf athe h@igcigonighettetde®™l [y in

Fig.1, th t K | t h
'9 N syzfe nts &i‘s‘%%ﬁhé}l %}Kh&d@é&o@xa@ dlerigat £ gRACher

and a nunber as a teacher workstation 1, and
the four students. have st udent vvorkstatlons 2-5. In this enbodi nent, the

t eacher workstation 1Fia¢{1d tghesggwsstgﬂ@ntgmd(st@utgnssacﬁlme St vsreked
CPUs with a pen- based tabl et |nput % di spl ay. The tea(L:}_g_gr can. send
sel ected indtreleshEpniqgieaghyrs “"Ird‘ ok RCqRrding, tG LSt S I

tg% Sge? 66t gb|&i\kl)(odixﬁ§rﬁf fofc@he 9hvertion. W98/ 13807 )
P US97/ 16672 workstation 1 and. can see at . ea | t hat
student's pen tabl et THerfh@NHss PagE; \é? %Pet ﬁgsf’%ragggés ?%é{%'d&gpcf%;y
t eacher workst attpe éled’tlﬁdiﬁmglteEbgerlwshbhsoh. wor kt abl e 6 in which the
t eacher and 5 student .are ?L:hggpe It%%atlggnkbe L‘l:%e'hhe &g‘?g@gges

[ t hr ou WAN, D a

conpri ses networ ked such methods as LAN, -up, or
ot her net hoddy iStﬁéerpbs@:ﬂ)Ia@Gt (B-Phdbﬁ addi ti.onal students, or even all

students at renote | Oﬁft%i on§2 10shows Ahe W Linkbe betiidedi Negatdmaseket ai |
below, wth reference To the Fi gures and to the Exanples, the delivery of

student wor kbookB2KMEake o iasskdtrdentcdPlance with a previously,
preferably automaticafly, a3sesssgowsd Udehe Profihke Metwaeh stdseabases The

system
T2KMRSn.dbf and RP.dbf.
15 Fig. 14 shows the link between databases
MalPresc.dbf and Student.dbf. _
E’ig. 15 shows the 1link between databases
T2KLtDt1l.dbf and Prescrip.dbf.

Description of the Preferred Embodiments
20 . The invention is directed to a computer based

system for the assessment, management and instruction
of students and for the delivery of work pages and
other instructional materials in the form of electronic
student workbooks. In a preferred embodiment, as shown
25 schematically in Fig.l, the system is designed for use
with a table 6 that seats a teacher and a number of
students. The teacher has a teacher workstation 1,
and the four students have student workstations 2-5.
In this embodiment, the teacher workstation 1 and the
30 student workstations 2-5 are networked CPUs with a pen-
based tablet input and display. The teacher can send
selected instructional materials to each of the

students through the pen tablet intérface of



15 of this enbodi ment may al so acconplish the assessnment and diagnosis to
generate a student profile. The profile is then used by the systemto
generate el ectroni c student workbooks personalized for each student. 20

In the automated assessnent and di agnostic testing, a student

receives instructions directly froma conputer through a gg%&%ﬂﬁ&%ﬁ

i nterface, WOP8aM02 enbodi ment, the pen based workstation 2% audi o
headset (not shown) connected to each workstation for 25 delivering oral

i nstructions towbbkssatilemtl ait irudeR whatalash sthdentaisedeimgton test

d i.cal
Shsver s are scoFBAERERaRNtYs e SadiBd AR eBHUCLbAOKRORYL e e
is free of scoriimggandn3theddispkiy aifi dreagyhegr sorkissattioedt Adphaugb
receive a batte%¥80I0t|%ﬁ§T£VgrW%Qitggﬁgt ?g{kah?&ho 2 égaéﬁgit§§&s are ..

general |y desi gné hé a orm different tasks or
the nmastery %f ssndanhSIeaﬁnﬁmgthgeﬁﬂme/ Qﬁt#ﬂndIhﬁcauﬂmetth§¥§ﬁﬁnt

tests -8- WORBmb 2804 networked CBUs, through such methods as LAN,
PCT/ US97/ 16672 are scored and ana nputer to generate a st udent

profile which |§ANheﬁlaﬂrPPzeﬂrb9tgﬂé @?g?%ﬁﬁoflﬁh%spP%§%h?l?nV%nPP8ﬁ to

generate a | ear gdadtR6ASL aBtudentd, t G haveat Udant sendefles i W ekmsteoni c
student 5 workbgoks to the workstations 2-5 of the system of the present

i nvention. The 4PGaEAP™Brofile contains, anong other data, skill gaps which
need to be {o!led byasur&bel ibetregploinmed Quyoi dgtasresbakoirs duwithg the

use of the system.are used totﬁfpagd andlu%kgetgh & roflle Fgesystem

architecture in58F55Fﬁfgs il r9er<%0 networkedFtoxam %?gﬁab e of

receiving i nput deldrenyl t ofl e s¢udenht wcrkboaksonssandcngmplpbbedeacher
wor kstations. 13cecordancE @ith2ZaSPLYFiSEENer fﬂ?&%ﬂbﬁ@n%utghaE@@aﬂi9sent

assessed student profile of each student. The system

15 of this embodiment may also accomplish the assessment
:and diagnosis to generate a student profile. “The
profile is then wused by the system to genetaté
electronic student workbooks personalized for each
student. )

20 - In the automated assessment and diagnostic
testing, a student receives instructions directly from

a computer through a multimedia interface, in this
.embodiment, the pen based workstation 2-5 and an audio
headset (not shown) connected to each workstation for

25 delivering oral instructions to the student. The
student takes the assessment test and answers
electronically using the pen or other input device.

The answers are scored electronically so that the
student's initial assessment is free of scoring and

30 administration errors. The student may also receive a
battery of tests over one of the workstations 2~5. The
tests are generally designed to identify the ability to
perform different tasks or the mastery of certain
learning objectives or skills. The assessment tests



4ent lon conprising a server 10 and nultiple worktables 25.
Each worktable 25 has a teacher workstation 20 where a teacher 21 can
be seated and a plurality of student workstations 22 where students 24 20
are seated. Figure 2 shows three student workstations 22, but any nunber of

student work I s possi bl e depending on the desired si,e@ggg, f@gzcher
ratio. Eac E’S&é@ﬂir wor kst ati on 20 and student workstation ils1 provi ded
W th a net wor kabl e m cr opr ocessor. An 25 individual teacher 21

may conmuni cat e axéir ARfred: handetanalivzed ahy ofomputen udent gemexateat izons
22. Likew se, ot hﬁEu SAC S oF iR wBAGRIEsacRbNT AEi 1Yz BY T st/ daNt S

at another worktable 25 in a simlar or different arrangenent. ~ I n Figure
2, the worktabl est3® PFssgpk JRFRATLANt B SIRARTINE 2" l}ea\m‘tlﬁgt HX QEAher

21.and teacher wogksted i 06 2latn sthideAtddna UEYivetdash ditrionidendtudehtand
student wor kstati ons 22 The inventi S .ust _a l.icabl e .to

|
round-tabl es or OYPRFOWNS AR & 69W°rq‘%t§§f‘f3§6; Ot’the” system of the
PCT/ US97/ 16672 copfegertatimrentionl.n dheestedéndi pwfmetdsmttaemﬁ}eran&md;

tudent may be at_conpl I fferent |ocatign The ser ted
foutrack %/he var?@ﬁgpaga?ﬁtl%l%ll;hdgfﬁﬁut ! 2385 st?sj et a%gl*%%o?’

student input datfyrtlert hénstutcuibn cal IQngdﬂmJgassémsmnEEnuuMngstme on
22, or mnually agsd esthle OlydGafNgte| BOULS df ARdSRFNGhq apaEE! ol 20,

The systemis designed to preserve studen Cher Jnter ac ecause the
pen tablet irklerfeeefikeon the 10 surface of table 25 and is not a

vertical display intefferdyidten tahchg.lf@ctﬁ‘?@tﬁﬁéov% d&ls £M0d Ry are
cont enpl at ed whi ch_further provide mechani sis h, the angle of the

screen may be adjH3t &§tverk Si’hé" it caeables %cﬁe%l%%oépﬁ‘éttémm

suppl enent the pemitiplle Ilftudent Workb€a€lhs 2land t smaltipld e eached each
student 23 sits at _the ta,bl e 25 at a location opposite or adjacent the

teacher 21. Each Y2EEHAT4®BVist ati on 20

15 . Fig. 2 shows another embodiment of the present
_invention comprising a server 10 and multiple

. worktables 25. Each worktable 25 has a teacher
workstation 20 where a teacher 21 can be seated and ‘a
plurality of student workstations 22 where students 24

20 . are seated. Figure 2 shows three student workstatioris
22, but any number of student workstations is possible
depending on the desired student/teacher ratio. Each

. teacher workstation 20 and student workstation 22 is
provided with a networkable microprocessor. An

25 individual teacher 21 may communicate through the
network to any of the student workstations 22.
Likewise, other teachers may engage a plurality of
different students at another worktable 25 in a similar

or different arrangement. In Figure 2, the worktables

30 25 are shown in the shape of a “U” with the teacher 21
and teacher workstation 20 in the middle surrounded by
students 23 and student workstations 22. The invention

is just as applicable to round-tables or other suitable



and each student workstation 23 conprises a fully functional m croconputer
or conputer controlled display 20 device. In the preferred enbodi nent, for
exanpl e, each workstation 20,23 is a personal conputer capable of running
any one of a plurality of prograns, either supplied by the network provider
or over central server 10, or run froma hard disk, RAM or }&'Fg orage 25
devi ce on M@IBUBRORSt ation 20, 22 itself. In other words, FCFFN8R npie,

t he system software and applications software are preferably fully
conpatible wit hccﬁﬁi:@nﬁéﬁidr;s .avaixh a&mrommmay&ﬁMe stlemcbsr dmd

exanpl e Pentiu o I e IIowthlrd
party con’merm\zg/I[SE %% IFo‘ﬂa %%m igggf%eélégisll%y 2 egra ‘over the
network. O course,Thée semrsmubm iis nadaptedt o t braely dihe kivadiows

P”ige_ssor %83} igggs;%l‘&é S L e e PLLPr Q¢RA2AES TRY Pee&PP§OYed.
PCT/ US97/ 166¥2 Bhudent hdnpathcdationt eithert aagiomatigaldyuddmougdr kEkeat i ons

20, 22 are nereby,dbae! %k%'%ﬁthaﬁu@z agg %émf@il%}” aki of taleaeplgge in
the central processor 10. The ~ over al stem according to the

i nvention cont efpREPEE h“%‘é"a”mfé'é’é“ &FP&HQEn’éﬂfkmg ZPstudent enters the

teachi ng envi rOﬂrTEﬂtTﬁ@pé%’@éﬂieﬂs Idbf.\lgﬂﬂd% td tpa:ew:hbahltedaataadaénefl ves a
battery of asse spent

stem wou
an 10 aut omate tﬁﬁ??é’r?/n tchaus[eeahf pel“ort%%z?ge gﬁﬁtﬁ'gceaﬁﬁ ﬂPatﬁﬁstlcs
in order to:,@roduuabée off udabneprzﬁl bad Aist wdent ai ménta]dagl rdiepyag a

test to determ ne her vel of nma f er sk r Iea ning .
objective to i d&ft {‘efg kn?l wn.t% dal’e co aeCtsklﬁf;hgép g%t hefi*Becones

part of the studenteppbated. wmd:tmcauothe:asprcmémschamv.gna/elnytwhpchpoi nt
the nost app“’pﬁ: at Qn%fétbf‘gtll@v?éréé?{ ddlf v WiBUstedNdod! beWeIPifipREcurate

assessnent and t e generation
devices such as keyboards to supplement the pen input.

15 The teacher 21 sits at table 25 and each student

. 23 sits at the table 25 at a location opposite or

adjacent the teacher 21. Each teacher workstation 20

and each student workstation 23 comprises a fully

functional microcomputer or computer controlled display

20 - device. In the preferred embodiment, for example, each

workstation 20,23 is a personal computer capable of

running any one of a plurality of programs, either

supplied by the network provider or over central server

10, or run from a hard disk, RAM or other storage

25 device on the workstation 20, 22 itself. In other

woxds, for example, the system software and

applications software are preferably fully compatible

with commercially available computer systems, such as,

for example Pentium™ based personal computer systems,

30 to allow third party commercial educational software to

be easily integrated over the network. _Of course, the

invention is not limited to any one kind of processor

type, and other computer systems and processors may be
employed. )

- 10 -



nore accurate student profile. The locator test is 20 preferably
reading and nmath oriented and i s designed to all ow subsequent testing to be
done at the | evel appropriate for the student's skill. Wth very young
children, for exanple, who nay not be able to read, non-verbal testing

may be required. Wth ol der 25 chil dren, mat herratical'r&[ét | for
exanpl e, mayVP 87 he done at a lower reading level in o W;ﬂoperl y
assess the child' s ability without a bias associated with a | ower reading
level, and to thus geler aamodrercembatitment], usdfeul teachent Hrdf sitadedd

The assessnent an | Cohestin |r . r . ud
profile is pref erg)gl fggg %ﬁ%t %él’ |£né o%r er oelg(ﬁl%p%%&ga?h?eépﬁﬁggérrggzris
that can have si @dilf i cadgulaitiiont takeshepdasesdmerthef central upaocessor
progress. Such ayfponated testing can be executed at the W98/ 13807

PCT/ US97/ 16672 student workstation 23 using the pen tablet interface of t he
preferred enbddi nent, THE aR¥e¥RYl afYssSM aPECPRIIRY ade® thet ipyepkdgn

possi ble for as%‘iﬁ&'&?&atégdad'%ﬁ%@sc at@fideMint! Whdr@dEy P! a¢@dent
remotely from5 worktable 25, Once the battery of tests is conpl eted

the system corr e@n¢erfe thesteaghing  euyrnmeny €esgpoef| dnoFighge 2

student's ability wesedable ﬂ&eanar&febbevesSa tlﬁﬁt@’ﬁfefabb\ﬁee‘éﬁ\bﬂ&t ed
by a director of _edyc atlo?’é%PE) . Sone .ot her, mana t eacher .

Not es and conment:€S fﬁ b& %8 |ﬁ t RESEERERS, R¥F %ook 9% ﬂ%ra €d 88ing
t he student10pr clutiomatgdt a.batte8ych ofdditests for tessesmmest woarkBook

w Il assist when &ll; Qgrlyl\oejk_gggktbs g?)ag LotggngFg&gn@ ?wgﬂ\g

wor kbook or deli ver I@gi&gnstruct onal M s at a
t edachi ng process.studené indidpdly secepresmgy tesitarto odetenmine neis uerl onal

material's whi ch hgGomgepait of txﬁa%t%tzlyde%w ‘A@GKP;PO"sl&aﬁ‘Edo‘}“ §%E’%ﬁ§.hg“5 -

created by the server in accordance with the student profi

course,  the st ®PIRCtiysr IHS’ooléjefE&r#Ym%lﬁlt}e 93 nerk ed The Cskin gap

15 data then becomes part of the student profile.

A locator test can first be given to pinpoint the
most appropriate testing level for the student, and
.allow more accurate assessment and the generation of a

\ more accurate student profile. The Jlocator  test is

.-_20 preferably reading and math oriented and is designed to
allow subsequent testing to be done at the level
appropriate for the student's skill. With very young
.children, for example, who may not be able to read,
non-verbal testing may be required. With older

25 children, mathematical testing, for example, may have
to be done at a lower reading level in order to
properly assess the child's ability without a bias
associated with a 1lower reading level, and to thus
generate an accurate and useful student profile.

30 The assessment and diagnostic testing required to
generate the student profile is preferably automated in
order tc avoid manual testing errors that can have
significant effect on the assessment of the student’s
‘progress. Such automated testing can be executed at the

- 11 -~



automatically without teacher assistance using the data of the student

profile. The student workbook including these selected materials is then

stored in the nenory of the server. 25 Server 10 or the teacher
wor kstation 20 can track the instructional materials delivered to the
student workstation for charge cal cul ati on purposes. #ﬁﬁg”ﬂ
terminst WOOMSMET material refers to data or software us®
instruction, and includes, for 30 exanple, textbook pages, work
sheets, instr U§’Eﬁ@élﬁiﬂ: Rotk¥bdtioni PRl akiags thed gast sakfety ainvesf&ceds.
When I nstructi st ude

ts th . eacher 21| tru nor e
students 24 at kft!heol gr fg rﬁﬁgh d"éﬁt 4as 3rstu e%% Sééf%{?ﬂﬂ
conprising a pebnte#face. REPLAGEVEASOSHESBID1R MR 2@E3GeE3mealbl| cand

nrerface in {hg: peeleried euBodhgET, Theapen GABLE Mnorshyle

n .
wor kst ati on aced e surface of , S t%e t eacher
wor kst ati on 21. W¢nktabb¢1525uct i on, as nentioned above, faC| I i tates

st udent / t eacher int epacd i Qe PRI i eamhadicBipletbd, | BRe | SpbeeiRt | Onal -
delivery and ‘student mana enment process wll be explained in the Exanple .

with reference e8rreghs Lheo testerand spIovidessar a?tté‘ds?&ﬁpl%r‘tfd#@ of

screens of the tgRachfuddterpokpidndy St Lskadt. V\D”Rb@miﬁrdﬁg(ér diBg tRKed he
present invention and |IIustrgte how t he t are |(r;q€rc nnect ed and, used

with teacher woPEefgFabhy evalpated ub¥na OISR 1cation o (D b
screens of ide Ebge. olthb!ﬂShi’aﬁhge!‘ar beUs feaidheas of Nétes im&nbbﬁlﬁehﬂ'@l udi ng

Studente. In tnEBr BPePPEa-BHnda iR LoRRoR: naEkpSaRasFELERER tabEaboks
Create a wor kbouhenesaqwnmt ugerofdilel r datert . \VBrath t Rsldigdongseetoi sthe
repreSentatiqn ancher workbook will assist when the teacher workbook

is used to generate a student workbook or deliver

15 instructional materials at a later time in the teaching
process. The teacher or DE may plan or pick
instructional materials which become part of the
students workbook based on selections created by the
server in accordance with the student profile. Of

20 course, the student workbook can also be generated
automatically without teacher assistance using the data
of the student profile. The student workbook including
these selected materials is then stored in the memory
of the server.

25 Server 10 or the teacher workstation 20 can track
the instructional materials delivered to the student
workstation for charge calculation purposes. As used
herein, the term instructional material refers to data
or software useful in instruction, and includes, for

30 example, textbook pages, work sheets, instructional
software, simulations and tests of various kinds.

When instructing students, the teacher 21
instructs one or more students 24 at worktable 25. Each
student has a student workstation 23, comprising a pen

- 12 -



JKngbi nder . Touchi ng tabs on either side of t khook al | ows the

user to switch between sections, and touching th TH|Q\3$[EET é
oo ’

i ndi vidual pages allows the user to turn pages wijjhin

However, the terns teacher student and director=#et .\'.,

limted to a not ebook netaphor user environment, but inclu

graphi cal | We381302 yser environments as well. It may be approprl ate to
have a classroom user environment or school house user environnent.
It may even be aammiﬁﬁﬁeifa&ai inr théepureiereedi remboedimend . t IThegrate

| evel or subject t h d rei r k r,ef Hoadly
to the combinatib®P a# sc?frt mﬁ?ggﬁ?gpmo&‘ aﬁtlgpf a%% \z,i%d g&tggegon al nedé)

di spl ayed therebgurfacéMbﬂStdEEEﬁQS, as is the teacher workstation 21.

PCT/ US97/ 16672 e, t tu

handwri ti ng mpu? :E)y t%e pen ta Iét gfs th‘eﬁgéghgﬁt ag?ﬁg at ?gtr:\?izlétaoﬁjersl’ ng
manual exer cisesstudenty taaghen ipsekBebkONThe teacher workbook itself is
illustrated in 5 Fi gsphe- % re%é’yyj,dloemﬁoggﬂgn@f bpst tHEt | PRsELGEL DondT t he
t eacher wor kbook show ng sk| |1 activities assenbled in accordance wth a
given student - pebivery jand|| gspdgpkd mARREEMeRt ARTRFPESpe Whidi aitfd in

detail in the: eXéﬂpi&:bé&% esﬁs E&ahfi@ep@ﬂth r&weasewe Q;’th‘liglsQ peRot | ng
devi ce, various boxes ‘3/ C\lf,é& ﬁi ormat# on_assenbl e

i nstructional materiaf9%%f% h4e"]|°o "I'?&Ir?tSf SPHR-€ cFREBAUTRT aPFRERD
particul ar sig | Itgaptem:t fudakboo k. lamds istdedsht pwotkbeok$ acpardirgllts
student. 15 The Fi 9_and,10 i Ll strat raedud v e | ng,. nd
record keeping: thesBres ?88 RVERCISR e>%e uesé%tl}%() ‘%&edgrel%e%?&se éa_
designed to _teachnbasnzmmﬂed ashg. uBed u.sze:h)f tehehﬂnt atoxlistpsddens 20
associated W th LhioeEXSLAl Sfolib@tRlosnsd | nrfl! Bhhobe! Qubddnd Ner Byl e
20 In gen i teacher my se éct "an exe clse Tromanong the
i nstructional nafégsal slbls-sﬁeqﬂﬁlt@d waraeedr digrtaingia h ofhe theyddnyepkien | e

and do exerci§eflﬂélud1ng the interactive technique for delivering -

;instructional materials to the students. _

In the preferred embodiment, the student and
- teacher workbooks create a workbook metaphor user
;environment. What the user sees is a representation of '

20 :a ring binder. Touching tabs on either side of the
;workbook allows the user to switch between sections,
.and touching the lower corners of individual pages
eallows the user to turn pages within the workbook.

However, the terms teacher student and director
25 workbooks are not limited to a notebook metaphor user
environment, but include other graphical interface user
environments as well. It may be appropriate to have a
‘classroom user environment or school house user
environment. It may even be appropriate to tailor the

30 . user environment to the grade level or subject taught.

In short, as used herein, workbook refers broadly to
the combination of software graphical interface and
.data contained displayed thereby.

S

o il



review the materials along with the student, referred to as gui ded practice
(GP). After the guided practice, 25 the teacher may assign other materials
for independent practice (IP) by calling up an exercise in the teacher

wor kbook and then forwarding the exercise or material to the student

wor kbook where it appears on the student's screen for thwgﬂ{sﬁo do
unassi st e VO 913807 Dependi ng upon the results of the | eacher

t hen assign a problem solving (PS) session to the student workbook. Probl em
solving is a hi gher ﬁi@vel 8 pf fexeretamplien Willistrdatest uthent papburexaxfpl e,

practices a mat ce Sin r ft 14 -
WO 98/ 13807 S ¥ng  ODSER BY "endOlph Q%E%C?}BS@? PP 1 ed
di stributed pr amlrksa:dﬂa)x @2 ndst iy masyal seadntihses eindthe ditustantne

whet h h d | ;s h .
ether the Stu SURT dur%%htege B?kﬁ&bﬁ 1Phe e PAL U] df graséad in The DP

Is preferably a2k session I n or t est
whet her the 5rrat%tgsa-l ‘ha'é. b%eﬁndetlal-né\d pageThd rigmlinusticamsessipr @f

mastery test arg, é?] & Gebrbddie shRLARG @E@ll‘sﬁét.{@i%tzﬁsﬁnﬂf&ﬁd the
st udent proflle At each stage of 1 nstrucfion and gractlce gcords 10

pertaining to the s?&&@ﬁ?‘aﬁﬁ? b¥itht erfed 9HVehe BERERRY' sPEPELLRONLS

wor kbook. The siptleiiradeKbapkrigs 6isaussadlabeyvaxpladnad n lddwaidet ter
under st ood | ater, is the conbination of a software nodul e and_dat base

for displayi ngt? 5R8 eXaEPdesihfdov i RYiMectHihaPSis TREPSt| &% 9
accor dance W t hpé e fxigidaevies of vaeicusl lbm.hemapobaramﬂscaad tioorgailgl -

response and ot ut data fromt h de 1S acher.
wor kbook is a c'b?rbﬂ‘ﬂggf%ﬂtb‘fn sBtt A&7 3 Rgt cfl#lti%%balsgﬂac%e%eiﬁl% ng’ and
di spl ayi ng an assenbbyeof hahst lonfcmtxeneacmn mﬁlertllalgs togenepaxeicular
accordance W thy; %eac?‘n% uq_%tnlsg_ %H' €in | thd NS ideher r pdoeibodigenty the-

t eacher uses the instruct the " student and
assenbl e the stparbicworkbgaident. However t he st udent

.15 : The Figs. 9 and 10 illustrate interactive teaching °
and record keeping :'associated with an exemplary
~ automated exercise designed to teach basic math facts.
The use of the notebook pages associated with this
_ exercise is explained in detail below in the Example.
|”20 . In general, the ‘teacher may select an exercise -
from among the' instructional materials assembled in
.accordance with the student profile and do exercises or
review the materials along with the student, referred
to as guided practice (GP). After the guided practice,

25 the teacher may assign other materials for independent
practice (IP) by calling up an exercise in the teacher
workbook and then forwarding the exercise or material
to the student workbook where it appears on the
student's screen for the student to do unassisted.

30 Depending upon the results of the IP, the teacher
may - then assign a problem solving (PS) session to the
student workbook. Problem solving is a higher level of
exercise in which the student, for example, practices a

mathematical concept using word problems. Thereafter, a

- 14 -



Ll
wor kbook can also be generated by a director of 25 education
(DE). or automatically by the <central processor in accordance wth the
student profile. The student workbook is used to deliver instructional
materials to the student and retrieve input data and forwards the data to

t he teacher_workbook or. central 30 processor. In accordanﬁgrmf%gﬁe
i nvention, WRMMM%book format or net aphor allows the teac 0 100k at

the materials assigned to the student and the progress the student has
made. The mat er i sdscaklad)ntictiributedspraettice KPP} or WadReiyBdést is
PCT/ US97/ 16672 Emgo deli ver | B_acc 1.t h the student

profile, as di s\(,:\%)sse A;tb%\r/eg, giot hg’re%%ﬂ“”ég a‘g'{s'g%%g \t,)\%/ﬁ? he® ,e L{2) r]"aass
assi gned by t he mastdred hemmterialt ve teegehdriodekbedildr TBe P is

automatical |y asseohlathiy a%mihﬁgtg@agrabrgﬁgcssmeins QfaNe e Md.h the

student profile. the various stages of practice have been conpleted,
t he wor kbook dmayt®etREEkdheshar afhei Makeriadt dma i kesn yretaived. G &hes,

error analysis, paéuitderddn e sl NS yRedte A UREN Gildred agped

for later analysis and used in the updating or anmendnent_ of_ the student
profile. Some retRf dSSEIPr ANd nugednFongupdrter GdeAMSRD! the mEpdanty pe
entered nmanual | yoryfidee, t eacher fromthe teacher workbook. The teacher uses

the 15 notebook netaphor Ie%troni t_eagher g/orkbogk to tab through the
t eacher wor kbook to i GRS SEABPORE, 1RPEFUERARPI 879 REIT S orFe 5,
etc., whereil® agrextdircingratobe theggstudent nonay thdkerentredi scdmssathed n

detail in the E_xlggane ' i cki a. _mouse por rouchi ng the: 2 to the
screen at the tab; aheprarb%liecﬁlﬁcgrgoggaew%ﬂé%% To%h%fs‘f‘ﬁ‘gerftea% gﬁgoﬁg‘('eﬁ@ok
opens. | n order disastssdri abowket hanmd t hees syeilldm bé t betpersamdenstawid on i S

wor ki ng. proper | vy, BGE T &1lePeRhEEndEEoRSE T Y e e lid Ml add BapySt o

allows for

- base for displaying and accessing instructional
15 materials in accordance with the student profile and
. teacher commands and storing response and other input
data from the student. Likewise, the teacher workbook
is a combination of software module and database
- containing and displaying an assembly of instructional
20 materials generated in accordance with the student
profile. In the preferred embodiment, the teacher uses
- the teacher workbook to instruct the student and
- assemble the student workbook. However, the student
workbook can also be generated by a director of
25 education {DE) or automatically by the central
processor in accordance with the student profile. The
student workbook is used to ‘deliver instructional
materials to the student and retrieve input data and
forwards the data to the teacher workbook or central

30 processor.

In accordance with the invention, the workbook
format or metaphor allows the teacher to look at the
materials assigned to the student and the progress the
student has made. The materials assigned in the student

- 15 -



-
25 automated record keeping, storage and analysis. The records are
kept for the benefit of the student, and for allowng the teacher to
conduct rmeani ngful conprehensive parent teacher conferences.
Parent teacher conference can be conducted with the sanme 30 interactive
arrangenment of the worktable 25 and workstations 20, 23 shown in Fig.
2. Recor dsweesnaseyo be kept on a global basis in order toPEFASHUI6E; e
system ef fectiveness for a | arge nunber of students. Stati-stical

information  apdrxpdBk- are \WR13%el3804n accordance with the student
PCT/ US97/ 16672 anal ysis na which is useful_in evaluati gg gﬁem fic
n

/ y be kept, .
i nstructional nRESEAAPs 28sEABFBASEH RRVSwr RbLRRE Ghb BRe3PEEGR ip of
the instructionghempesri@)s agsedstigntebgktht tesehedfbyhmeshsidest thét is 5
i nportant to identify which instructjgnal materials or, nethod k, for
teachi ng a part FCECRRTc HIRFERPOKo 9%t ubnt 3 ofugmﬂﬁ{’f?%m%\ra§?<?"fs‘l?¥\$évgy, in a
particul ar age gheupcermtrall t précessom ilemagcagdaocer wittiher tivdasaatentsti cs.
The feedback nechagk m of the system 10 of t he pr esent i nvention
al | ows for EFTetant I mpr ovenent of the entire system
| nstructional materi #hencavhde vardopsedstagesf fodct Pranbice athavee bemp ti ne
that students pr, yS e dy b o ARy ggo;{lggdcqﬁﬁin | ¥ pigdat ed -
and anended. ee g%%fhfsq%% grso Used Of a one-to-one as?§§beFReen the
t eacher and the anxtgmatdcalhy stoped. bGsades, ebRPut8palysigp| apd time

interface ajpangpesiOf rdC6ked ahiPnse 2QuldmatiQELy Olodgee 8b¥! Qaveirting
on the tablet. During an instructional session, 20 the teacher can call the

t eacher wor kbooleMad¥sdgcRng Risd by the WPatiRg {oF napepdreRhaPinkheri al s
for various pragtueRn®Xgirdfiae .0\ne hecitids efgmngse f i®MamEndOndPrhbor

exanmpl e, as shown in Figs. 7 .and 8 the teacher nmay.call up.a page_of
subtraction pr ol o, Poefils aﬂgyer"qsf’h $r SBFSE%‘} f'!?nélfgagnlt%gvﬁﬁﬁbook |
which is . teacher from the teacher workbook. The teacher uses the =

15 notebook metaphor electronic teacher workbook to tab -
through the teacher workbook to various sections, "for
example, ‘instruction, goals, etc., wherein activities
may be logged and notes taken. As discussed in detail

o in the Example, by clicking .a mouse or touching the pen -

20 to the screen at the tab, a particular page or section ~
of the teacher notebook opens.

In order to determine whether the system of the
preéent invention is working properly, accurate records
are necessary. To this end, the system allows for

25 automated record keeping, storage and analysis. The
records are kept for the benefit of the student, and
for allowing the teacher to conduct meaningful
comprehensive parent teacher conferences. Parent
teacher conference can be conducted with the same

30 interactive arrangement of the worktable 25 and
workstations 20, 23 shown in Fig. 2.

Records may also be kept on a global basis in
order to evaluate the system effectiveness for a large
number of students. Statistical information and

- 16 -



viewed at the student workstation 22. The student may then answer the

probl ens by physically entering the answer on the problem solving screen of
t he appropriate workbook page. For exanple, the student may sinply 30 wite
in by hand the sum of a columm of nunbers bel ow the col um as in a

traditional witten mathematics exercise. In the neantinge, %ﬁ 21
may be wor ki 8% ¥ anot her st udent by turning to the sectlon 0
t eacher wor kbook devoted to that student and - 17 - WD 98/ 1387

PCT/ US97/ 16672 samallysng difyf ebentkepist ititdhonads msediulal En oeveileting
activities and gr ni S tes}0

second student as %ctlgrl% ngggtrgéﬁl%ggjf’ dlq &sf%%n?g%m & {ls ng to
review an 5 exemgsirkbookge QI&ICI’F@P ceelatianahi® wefk %h%etlﬁ%mcﬂlﬁéngﬂ-udent

wor kbook to the hﬁ%@fi@mwhgéaaﬁa%gosmef A dvelM¥ RpeC\sthdghed. 1BOLY
student and teacher nay | ook the results. In this, conpection, the

t eacher sees exadfMPPTHARARE ks %éﬁﬂe&hﬁsht H@%FHHEﬁPnéﬁdeﬁ@riBlsaEFuaI

witten responsemethodse wbiEentor Tft@a&:ﬁ&ﬁberanayaﬁﬁdum t kdnkepitecto
answer for conparison with the student's a S\/ﬁhefmd i f fhe answer

i ncorrect, di scuSEUARRtEcRf P RATLARMIAT, Gki lohet™ nly W&ﬁcﬂiért he
knO\IQA edge gai ned a‘geomgﬂr?@,l nio&t fi@hlt‘he e:reﬁ:-eaiihﬁ dan?b;taplsxctoorexpltaen t he
work, to assign,_another exerci ch,as,thos LOm anon

osombl 4 | o acoabaitekerieRighe 2ha 2Bty HELhapRY YR EnE WWhrem.
profile. A nafiberofof &heer nptesent andaventionf askbewsentfc2) swdstant

di agnostic tests Wr&%f&%ﬁﬂt' g a ‘s_kgdergnt[lrr%fl I g%ﬁ{&“ CO%%@}H:@:E?LQnalA

first arrangenent a scannabl e score for machine
scoring. The smblaéss%?‘ebs haealyzed amaf fortdvensageasc shRepamehe

scannabl e score shig!l ithakyPsEahbits "PrifléasSNaql " ndted Olan@nt S¥udbnt
answers. This technique uses an answer sheet which is keyed_to an
associ at ed i nst r REefddes continually updated and amended. Feedback is

1§ also used on a one-to~one basis between the teacher and
| the student. _ '

The pen-based = computer tablet interface
arrangement of workstations 20,23 allows for free style

. writing on the tablet. During an instructional session,
26 the teacher can call the teacher workbook for each

| student 23, and with it instructional materials for

various practice exercises over the entire range from

GP to DP. For example, as shown in Figs. 7 and 8, the

teacher may call up a page of subtraction problems and

25 transfer the problems to student workbook which is

viewed at the student workstation 22. The student may

then answer the problems by physically entering the

answer on the problem solving screen of the appropriate

workbook page. For example, the student may simply

30 write in by hand the sum of a column of numbers below

the column as in a traditional written mathematics

exercise. In the meantime, the teacher 21 may be

working with another student by turning to the section

of the teacher workbook devoted to that student and

- 17 -



bookl et. An alternative arrangenent of the assessnent and di agnostic test
Is a conputer test arrangenent in which 30 the conputer screen is used to
di spl ay test questions and the answers may be entered on the screen using
the el ectronic pen or other input device. Either in the enbodi nent using
scannabl e sheet or the conputer test, scores are conputed auto l.cal

upon ent r yWOQS/t380he - 18 ™ W098/ 13807 Ut S dtiiee Y
PCT/ US97/ 16672 conputer, and a student profile generated fromthe results.
Wth very yosuppliingdreiffedent exnssphetismspomaterialguest i atheror

whet her questions \were answered correctl L. incorre | d nual |y
5 input by at é’l"td‘lespro%’f‘gr. a‘?’he %orréﬁ?gtra tes a(ri%é%xégg nt lll%Sre'T%

especi al | y usefagpropriiatehitbdtba, seasnd sstuldgnly asrderermined byhdhat ke
experienced with s napbl t re;re ed: Al's t uter test
may be used w t%uad:e%r}l % rrg)a?’g?%' g?é%ﬁgeﬁ%n?i%og?enﬁépl ;l%oedrl‘l:e;)&t e ita‘r;\‘vention
i n which ths stexterttisesedhehgesichgencanociadiatthen waTkastreglxifiiony \the

headphones 1o NAAlqdHedxiBBoR! H6OLna PURERe APRSAIYEL Qb 0P i@l The

advant age of bo ypes of tests, at automat ed scoring and reporting
may be achi evednahs beyi evakpated -t iBaths Sfudgat AN, tepebsru®@Y L% @} nati on

with recorded ighd r yduARs. JfRAlLICONSicHnREE oA, eEhe adfdAtisd S aldedis i S
achieved. It is contenplated that instruyctions for either the, scannable
sheet or conputefaqtdst s Whahl "aR PEEseaLadpr b? ei®onFPGeRF ¢ ha%‘f)pr%’r?ri ate

20 scriptifng thaloi weitté | eebpéfises Oofstiitall stadent ! eThet afericier

I nterest and ent husi as Al so, a recorded script properl.y deliver to
every appl i cant‘“?%s‘ﬁﬂa*gl R Bt ec%ﬁfs‘?tstaé?ﬁwerresﬁoﬂ’i s‘f°"§°rﬁflé§§§i é"r"tg\/gﬁqlfat i on
of the test itsnldent's Lasiswer ®hd ifistthetisnsweroulsl ixmc®Sedalslivered
O L oL S B PR R D G 5 P 20

. use the knowledge gained from this interactive error -

. 15 analysis to explain the work, to assign another
exercise, such as those from among a set assembled in
accordance with the student profile, or to amend:the '

" student profile.
A number of alternate arrangements of assessment

. 20 -énd diagnostic tests for generating a student profile
are contemplated. A first arrangement employs a
scannable score sheet for machine scoring. The
.scannable score sheet is scanned by an image scanner.

The scannable score sheet is typically a “bubble sheet” -
25 for entry of answers. This technique uses an answer
sheet which is keyed to an associated instruction
booklet.
An alternative arrangement of the assessment and
diagnostic test is a computer test arrangement in which
30 the computer screen is used to display test guestions
and the answers may be entered on the screen using the
electronic pen or other input device. Either in the
embodiment using scannable sheet or the computer test,

scores are computed automatically upon entry into the

- 18 -



to the present invention include reducing paperwork and greatly increasing
efficiency. For exanple, currently, 30 individual student results are
forwarded to a central location for statistical tracking and the |ike. The
method and system of the invention allows for electronic bundling

and transm sgj data for batch processing of results th ofrfsdnCi Ng
paper wor k ani‘k?&fg&'-’ WO 98/ 13807 Fotie

PCT/ US97/ 16672 data entry probl ens, savi ng time and inproving
ef ficiency resul t SORPBREHY h@ndaup orftiestenttas REOLAS tgenanatedy afragesteg t he

system al | ow for (88uiBs0r POr@idPN WiryTBR6unY I @RihWranai | ghke Qldéxhbi@d' a S
progranms in the set of instructionall materials assenbl ed

accordance W th ar§FReRses udeht PrsYiiaRs. Thieg nﬁ‘PﬁSHanpﬁB?%El?%%ou‘f’%%e

availability and 5u§¢:efreaer@atrlebtny &¥ SAncordepengenéodRBt beMbiakgally
mcorporated [ to 10 tg and éstem according to the present
i nventi on. mbPRBE BY 3 &nf’rt BEPE*AFe vision screening and

receptive vocabul ary -t Bhéscomputdr amstharvapgemedtbyisoespedbalbpdassfus of f

the shelf softwar he of _t he .My not he us in 15
t he generation, sjdt%[l n§5’§§ %ﬁ'endrr% %‘PE?EéSSt 18 s éﬁgl e. r_l}; ggk
students tend to eppeaiena&damxﬂupuseannnbketashmfcnesh:ongee peedm:lsdand

Wi th nore enthusi th t t e se _usj entional . .
materials, ther ebﬂfgal)ﬁcr@ggsr&%)ﬁpmfgp t%EJE' En % %ey,%sr%r Q&[Q-_:f,rr";g ’gﬁg{’l‘%&"a
students .areél&nr @xrex!gmeméacrcmtﬂg\ni@medr dy ienginuentions tiomwifichethe

i nvention. Exanpl g¢J8ése eiSQHE” enk! |dteldedt evdrie tat b 234 P QJBJ??P 3?
o I m

t he present |nvent|on but the |nvent|on i s not 25 i nt ended t
thereto. The  headpheRes &g hear quesideusnmafd/or answexrsqappearing

di agnostic/ prescrpt thg beséer O PHECHdVantakel bfJBBEhabPPEENES atEstd heis
student profile, . and_thereafter the
that automated scoring and reporting may be achieved
15 with great time savings. Also, when used in combination
| with recorded instructions, great consistency in test
. administration is  achieved. It is contemplated: that -
. instructions for either the scannable sheet or computer
. tests would be recorded professionally with appropriate
.20 .. scripting and voice inflection to stimulate a test .
taker's interest and enthusiasm. Also, a recorded
script properly delivered to every applicant results in
.more consistent results, and easier evaluation of the
- test itself. Lastly, the instructions could be
25 delivered in any of several languages, depending on the
test give.

Other advantages of the automated system according
to the present invention include reducing paperwork and
greatly increasing efficiency. For example, currently,

30 individual student results are forwarded to a central
location for statistical tracking and the 1like. The
method and system of the invention allows for
electronic bundling and transmission of data for batch
processing of results thereby reducing paperwork and

- 19 -



automated instructional delivery is, for exanple, 30 carried out with
the followi ng conputer hardware. Hardware: - a plurality of |IBMconpatible
or Mac conmputers - 20 - WO 98/ 13807

PCT/ US97/ 16672 - networked operating systemfor file access/sharing - col or
.VGA display (CRT-nonitor or LCD-flat panel col or display) QF)(BI n g/ i nput

devi ce: 5WO98/13807 can be |ight pen hooked up to bus or se"rqr SW nouse
(e.g., PS/2), or - pen-based stylus (e.g., electro nagnetic or

el ectrostatic) datlhOuGdntasy eeproblemsij Splsaying t(ifneg. ,and riempirsiving 10

technol ogy) - k oard |nfr r ca har dwar e

i ncluding CD Cl§8u dr%%}? et f‘%@%a?&&ﬁf"@gggggag%‘% assenbled into a
net work of 15 mrkﬁdﬂh&soﬁ&laadsmwgem &f gthe. sgstemaadlows fprotheed to
adm ni ster and, er t i Rt .
assessnents. ﬂ%%”ggi‘ggg% g&reap aR so‘ﬁiﬁ war e arégérﬂdaﬁ%éedw&\rﬁ&e&&gnt
pronpting ahd @rogeemse| eigti ohhe samd sof t wdnstzoctionpl ovimpde rii@d st est
admi ni stration ,ddankhh gt Iﬁnsaﬁér}%&a%%b%kth a 551vead@thu@9t peEiAk.

eval uation and test scorin result analysis software is also provided.
In this Exanpl @h%@wﬁﬂnwpm% Ee2Puree have bigbblitl agRds SYStERAd

prescri pt ive tqadrsalt@latgs Student. The conputer then scores the
student's answers g&d cortput es scale scores, ercentil est and grade
equi val ent scores. SPy e HRSIFREPERTE; §e§é"tsf Ik dPE o INGRAPPFRteR| 1P tRaps

which are uged the gamsmice aard UdSysteni of abCordirfpf t var ethe ppresdat to

track and 30 nmana studenf, results The t est r n scored and t est
norm conpari sony e%(;r'"gn'nad xamp qF_%lsf:'lf'y, Cﬁpﬁ éirs?f’% eteshts are vision

screening and receptive vocabulary tests, which can be
supplied by outside vendors as off the shelf software.

The results of these tests may or may not be used in

15 the generation, updating and amendment of the student
- profile. - Also, students tend to operate at a computer’

: . workstation for longer periods and with more enthusiasm
than they might otherwise ‘using conventional materials,
thereby increasing length of stay, or time that

20 . students are enrolled in learning centers using the

system of the invention.

Example

This example illustrates the preferred embodiments

of the present invention, but the invention is not
25 intended to be limited thereto.

The automated assessment and
diagnostic/prescriptive test to identify skill gaps and
generate the student profile, and thereafter the
automated instructional delivery is, for example,

30 carried out with the following computer hardware.

Haxdware:

—~ a plurality of IBM-compatible or Mac computers

- 20 -



profiles are created fromthe test results. Prescriptions, that is,

assenblies or lists of instructional or other materials are made in
accordance - 21 - WO 98/ 13807
PCT/ US97/ 16672 with the student profile. Software 1is provided to

updat e and anend student profiles, using, for exanple pre- ﬁo‘g“%) est
conparisonsywiﬁ”Pﬂg stage of automatic instruction, software ?gc S

student progress in the mastery of certain skills and material . I n ot her
words, the software detwprkedsopdmsthiawy tslystegkifbkr §iape"aceessliahhnimg he

student profile hav oéBFe@Gﬂ'&#§§E§y ;1RT'HHEL€% XPTEcBr?Y$9 Egﬁgi th?

storage, retrieval an ivery o Structi'onal materi I nput
in response to the inGPlgctdbﬁBlamhterlal I n accordance with the input

with respect to terial, t he software updates or:
amends the student prgfn'}'lEEltl gfﬁ%usadavllg\%s the assenbl y of new sets of

instructional 515 nmmaterican é:edlﬁahthpenahn@wkmdslp ittes thusc piroserihd porvonat ed
delivery of |nstruct|onq&) q b§ Foqucted as follows. The
teacher refers to a teac rkb ﬁ Generated in accordance with

t he student profile and paimixalSEIdessayMsl | (& og coveslectiie Z@gnesacheer

wor kbook di spl ayed on thg J&3chen Wg?kstatlon shows instructional

material s correlated for t he |5 ified skill area in accordance with
the student profile. themeﬁnsel edlisspd@y nstr{eiPonal iresAstive, at
t he teacher' ggcomand, té%ﬂﬁo@.\%;&? sent to the 25 student  workbook and
di spl ayed on t he ent kstation. The student uses stylus, light
pen, nouse, touch-screerkexhoardyddatyared sor ealpkashl ens, and input answers’

in a fashion appropriat %Jl%.ﬁ:lé‘alsonfﬂa‘&%ﬁkbon 19E1h3§n§yshﬁﬁkon' N 5Bénd
enbodi nent of this exanple, the 30 pen is used to wite or sel ect

answers. -Thus Fhe tead’riﬁﬁ‘i @5ﬁ ‘noni tor as students worKk. The student
management / tracki ng syakemaetiwvhbe hBa¢beisWaske@Pkéd into a network of

.15 worktables 25 as shown in Fig. 2.

o Software is provided to administer and score a
battery of diagnostic/prescriptive assessments.
Multimedia and graphics software are provided for
student prompting and answer selection. Sound software

T 20 is 'brovided for test administration instructions and

" feedback. In addition, answer evaluation and test
scoring and result analysis software is also provided.

In this Example, the computer administers a

battery of diagnostic and prescriptive tests to a

25 student. The computer then scores the student’s

answers and computes scale scores, percentiles, and

grade equivalent scores. An item analysis is performed

to identify skill gaps which are used to generate a

student profile. Software is provided to track ‘and.

30 manage student results. The tests are then scored and

test norm comparisons are made. Lastly, student

profiles are created from the test results.
Prescriptions, that is, assemblies or 1lists of

instructional or other materials are made in accordance

- 21 -



%ords the student's perfornance. In this way, the system can track

st udent pr ogress based on - 22 - W08/ 13807
‘E'Cﬁz US97/ 16672 instructional materials, skill gaps, teacher, time spent on
erent skills, etc. By periodically updating the student profile,

a new.prescription for the student is produced and the au livery 5
process reﬁ’&*ﬁ@WSoftware Modul e Nanes and Definitions T%gﬁl

according to the present invention preferably conprises the follow ng
sof t war e nodul egitiocheenstiderageprdbillée 10SoftwardhdasDopuoebdedhrager i s

used to i'nsert te h|n r_in I e | in t he. dat abas
Docunent s added’%§ egqﬁglgﬁ{i %ﬁgﬁﬁ grrgg%iggy élﬁtg'gg'T%e Do’fﬂ%ﬁt _
Manager pr ef er e kaml pestf sesbweogpdettonses: 15 (1) Scans in inmages’

from a TWAIN corrpaphjhbkﬁe a(&tehe‘gfd%\@t ﬁat%ase tE%%St %&%iﬁfthe

exi sting sources in'the student profi ata St ores
data in a cSnpdexagks n@tugent pragresyppidy t $hei tﬁ‘aﬁteEhvd?f Asarta '

Rich Text Formedy; pis osnar AR T MRkRer DRIS¥HE N sheatsdeddhad e The
DE/ Adm ni strator nodul e all ows the DE of the center to adm ni ster the

system pref er dgferminasmcwhether | dhieng" $ebtlir §3Ps( 1)ragasded odp dhe User

| D setup. All p@@@dm@s ﬁfwlfﬁ%curuamé cl]&%rnamﬁqmde def imrd tdgOueHyd hi-s
nodul e. All access ¢ ystemis via a User ssvvorg that controls

feat ures accessR¥PE %3 3 oz’ the StPﬁﬁ?eUséﬁetré&Yﬁ e%é'g?ﬁ)ﬁed’fto a
group. Eacho gi:osnprucm&malassatgmms caitii nppwisin @kspongesitll ehe

features. GOUpfns?truc(Lejfona r1:er:.1.al. "In accordance with the input
with respect to the instructional material, _the
software updates or amends the student profile and thus
allows the assembly of new sets of instructional

15 material and further automated instruction.
. The automated delivery of instructional materials
ls conducted as follows. The teacher refers to a
_teache_r workbook generated in accordance with the
spudent profile and identifies a skill to cover. The
20“ teacher workbook displayed on the teacher workstation
shows instructional materials correlated for the
identified skill area in accordance with the student
profile. The teacher selects an instructional item,
and, at the teacher’s command, the item is sent to the
25 student workbook and displayed on the student
workstation. The student uses stylus, light pen, mouse,
touch-screen, or keyboard to solve problems, and input
answers in a fashion appropriate to the configuration
of the system. In the embodiment of this example, the
30 pen is used to write or select answers. Thus the
teacher can monitor as students work. The student
management/tracking system of the teacher workbooks
records the student’s performance. In this way, the

system can track student progress based on

- 22 -



WO 98/ 13807 PCT/ US97/ 16672 cent er
by center basis allowing ultimte control of data by the directors. (2)
Revi ew of Communi cation Logo. The DE can list and review all communi cation
| ogs entered by the 5 teachers. (3) Assign teaching steps for
the teachers. |f desired, the DE can review all mforrrati,g_gmgm
st udent andWRH13M7¢ he instructional materials for GP, s to
be used with the 10 student. Yet it wmy be preferable in
sone instances tindtaustiionaler saaesighsyor&kibt tg;aﬁssa,ve mdhea:ssi gniged
automati cal ly by, SY.Si em.i or the g fiy es.
Therefore, this 1 ‘;J}?ﬁure&’l S'H(%g?egagﬁ gfffs' (4%@cEnt er ecl a? ng'[(‘y for
the teacher. IH@?&MR&(%&QMBkuéenﬁlvgbéyéanrﬁth@“t@ﬁ@ﬁ@ﬁlptwenkﬂbuk when
the student is ttﬁ}kwhtst%%hﬂ ot eroafBele &R4eE Wdﬁh%x\{aé@da deAaGhsly Must
acknow edge to t systemthat a special note was read before
conti nui ng widt h R¥RCE S thepeatsd. (5) Perforn1quallty revi ew of data stored
by the Teacher nodule. Al data should be presented to the DE in a
chronol ogi cal and | ogi cal format. This includes com‘rum cation log's, test

results, 25 Softwaze oNames and Definitions | e The Teacher Modul e
is used by the teachephd Osggﬁ’éﬂl sa&fomd, eldoveknbhep st | Gitdler Biddy i al s.
Thi s nodul e gener at es teach r morkbo screens, ,as 30 |II§§trated in
Fi gs. 3-10. Theﬁ"e%%fé’&’ garer ?%‘Fe?‘é‘bl iM% SPEEMBRF EerRLedr es - 24
- Document Manager Module f

10 3 The Document Manager is used to insert teaching or

instructional material into the database. Documents
added can have question input areas assigned. '
The Document Manager preferably has the following
features: _ :
15 (1) Scans in images from a TWAIN compatible or
other device. _
. {2) Reads text data from the existing sources in
the student profile database (MalPages.TXT).
_ - (3) Stores data in a compact format
20 (4) . Supports Bitmap, Envoy, ASCII Text, Rich Text
Format, or other convenient formats.

DE/Administrator Module
The DE/Administrator module allows the DE of the

center to administer the system, preferably has the
25 following features:

(1) User Group and Usex ID setup. All passwords and
security clearances are defined through this
module. All access to the system is via a User
ID/Password that controls features accessible to

30 that user. Each user is assigned to a group.
Each group is assigned combinations of

accessible features. Groups are defined on a

- 23 -



REPLACEMENT SHEET 25 22 MAR 2000 The teacher would log int
the systemat the start of- the session. This establishes the rights and-
privileges of the teacher. A typical login screen for use with the

present invention is shown in Fig. 3. The login screen allows the teacher
.to select and seat certain students around the worktabl e, |n the resent
exanpl e, XOMBIst ydent arrangenent is shown as seen i n P& %n

teacher enters the student's nanme at the |login screen shomm in Flg 3. In
Fihgure 3, ht ge th eaf:her ckageroughedntée mf fGaJhllow@mghmeumaué;boﬂsrefopﬁn and
t hen touched the |arge arr t 1 eft of the screen to indicate that.
student Carl is sittidg 3¢ ?hg sFﬂﬁe‘%ﬁ e ¥Sration 22 to her left. From
that point in ting) tmmtrmchef coymanicaticd hBogs! uThat DE e t1bst t he
remai ni ng two wor kst at_| Crfck g or t()q%y N ghe "To_lnstructjon”

button on the right of hEegé?geﬁ f?%ﬂm?ﬂﬁ 8% RaSoPhBFRIt RE Y%udent ' s
nanmes and 1% brings umehbheebectronlc t eacher wor kbook for the students

whi ch contains th 7cres | ptaon i nstypcti onal
material s, and otﬁg Bt — Ottt £g"'£h° s o #%atlon

| og screen, as showndealEeg, the DETEﬁntrgwnaw%ahan1nEorhat$oneehput
apprOX|nater top 5@6 I s,a . status Sg¢ i on. 3854430 d|s t he
current student rltegug ngﬁg) g}%ﬁi Eﬁsﬁﬁg' 8"811Ta %%+%. ,
(MAI), hour of instru@MorﬁP,daEE,arRﬁ tamdk PBEpt e:wbebe 1m§e¢9911tat tide 00am) .
The " Studepy s” buttonsghggﬁq on %ge 1@ftm5§(k% Eggegggigs sgcti in Fig.
4 drops down a nenu with the follow ng options: (1) Cancel - Cancel the
menu. AVENDED SHEET insREpEREEMENThayffeEteachers assign work, or to |

have work assigned automatically by the system

in accordance with the student ©profiles.
Therefore, this feature is optional.
15 {4) Enter spacial notes for the teacher. These

notes will be displayed in the teacher’s

workbook when the student is taught again. Notes

can be made mandatory so a teacher must

acknowledge to the system that a special note

20 " was read before continuing with the instruction.
(5) Perform quality review of data storaed by the

Teacher module. All data should be presented to

the DE in a chronological and logical format.
This includes communication log’s, test results,
25 special notes, etc.

Taacher Module

The Teacher Module is used by the teacher to
administer and deliver the educational materials. This
module generates the teacher workbook screens, as

30 illustrated in Figs. 3-10.
The Teacher Module preferably has the following

features:
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26 22 MAR 2000 (2) "Student Names' - __Switch —te-—the
specified - student's workbook. (3) Return to Stu e(nﬁtssﬂt@?%rBEEN ‘o
E : . ‘ ;

Return to the seating screen (See Fig. 8). The rgnal NiggEp ABED i On

the screen of Fig. 4 follows the workbook netapher—apd—tspears—7a
section of the electronic teacher workbook. Tabs are usec}(ﬂﬁlggliyf“ ft and
right side Yo en section to switch between various teacher workbook
sections. Fig. 4 shows tabs for Conmunication Log, Goals, Instruction, and
Basi c Facts sections. TheGtgsivhes omoulik dogesm ake ddwd spstepr educthe

not ebook et aphogtsgtp g the"33ssialS, $RLO" 8stdpENbRéSStRE thgnts obhahand

page of the notebook reflect the current session. Previous sesSion
information is gP¥éNidpgepcofectbentnichRie. HhEYPEGRhetoBhR SGFERM He¥ween

pages by touchi ngser wgkhCkh80ptdfenOViifvdntfionand helh BANEigOrBersTtré the
not ebook respectivel,{\_/‘. The co ni cat |t%n Iog sectiaon shgivn in I:,lé%g 4 is .
used by the teach@Fibo $iRRThi BALEWS (e hESeRhennFor 8o SRS & £2%i ed
nmethod for commugeg@hifg studenes aRsuhdcithenaloritadle)' S eche t predénthow
in Fig. 4, theteacheé not ehqok al l.0 hefollovvinﬁ data.fields: %1%

V‘%‘ i 1) 4

Motivation: EvaPifaPRy® af 5% SEUgERS)PTRRICESRR; ) SR (3%

sel ects a val ue dhaFagdr®p- down list. (2) Speed: Evaluated at from1

(low to 5 (high). The_t S v k3 a -do | 3)
Concentration: Eval ua g gg?&%‘?ﬂ%ﬁ%ﬁ)@%%“?ﬁ?%hf. n%gp?gac %riééf‘%f:t)s_ a
val ue via a HWopscdean ishown ANWERDED SHEETn Fixure 3, the teachemrpha®00
(4) Finished WOrKZ-nd8StRE Ndme TBSri©€860GANSE SFith her pen, and then

touched the large arrow at the left of the screen to

indicate that student Carl is sitting at the student
workstation 22 to her left. From that point in time,

15 the teacher may select other students to sit at the
remaining two workstations. ' _

. Clicking or touching the “To Instruction” button
on the right of the screen after entrg of one or more
~ the student's names and ID brings up the electronic

20 teacher workbook for thé studénts which contains ‘the
student records, prescription of instructional
materials, and other data. '

After log :in, ‘the teacher sees a communication log
screen, as shown in Fig. 4. The top portion of the

25 slcreen, approximately top 5%, is a status section.
This section displays the current student {Carl
Goughnour), grade level (Grade 6.l1), program (MAl),
hour of instrhction, date and time (September 11, 1997
at 11:00am).

30 The “Students” button placed on the left side of
the status section in Fig. 3 drops down a menu with the
following options:

(1) Cancel - Cancel the menu.
-

This Sheet Has Been Replaced
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a response via a checkbox. (5) Wrk Load: The selections are "Need's

More", "Need's Less" or "No Change". The teac &Hﬁ%ﬁ%ﬁ%xﬁgé“k
EP '

" drop-down list. (6) Needs Attention: True or False}
selects input via a checkbox. A check in this box is =y :
(7) Subject Wrked On: The teacher selects either a main subject %i nthis
case MAI) WO98UMFor k support. This selection is used to BEYUSH/SH
i ncrement the hours conpleted. It is preferable that honework support hours
do not count towardsg thesiEplket NaRes? an oghgter! sobjexd . Jpdsifial d
defaults to the original subject so the majority of the time no change will
be needed. (8) Notes: SFRASNER WKRA%ows Free-formtext entry and is used
for Teacher / DE q@murRetairdnonto Btudeneki Pladdndnte ~Caadtiird abooftHdre
t eacher wor kbook shown in Fi%. 4, the Goalgs ang Speci al Notes section of
the teacher workbook sRSRF*PR EF%PeE W55e479- The pages shown in Fig. 5 are
used to di s ay the The omgmiénimg grdtiomhoof - thhem scgeen s of gengr ated

automatically f h rof il ntened: w esp, {9 special .
notes fromthe %ﬁ‘{r%%w h%ﬁ%gg%kgr%.o%hgﬁfgb P gaﬁgér‘?’g#i%a%aé n%%%%’b% ??)%ges of
Fig. 5 shows ththgoalecteenic frrAciiemataakbookspedabselare lusedhion the E
enbodi nent, th a ackigw e_.Speay beforg.s.:
proceeding to f?%g ql}ﬁi;t %??Fon page?&gAabﬁ%%%{i r#tgﬁgaflomgzr’ rﬁ;’h ChSI de of
t he speci al notketyege Yawioushdwfrhgir| wopkbpekchedt ipns. tFig std| showd

acknow edge g her g9 eSfoAVEDREFhiciEon  Lo¥P 966413307 1nstruction, and
PCT/ US97/ 16672 The_ instruction of a student using the nethod and system of

the present invBABIONFAFFS BREHRNS hRFARRIFLT Aerdifc SRR RS H3%F The
i nstruction sectborrepkoliiCet aaaitRebSoROmMet@Phor (Binder rings, tabs, '

colors..} Entries on the right hand page of the

notebook reflect the current session. Previous session
15 information is given on the left hand page. The teacher
can switch between pages by touching or clicking the
lower left and right hand - corners of the notebook
‘respectively. '
| The communication log section shown in Fig. 4 is
20 used by the teacher to communicate with the DE, and
: provides a simplified method for communicatind a given
instructional session’s results. :
As show in Fig. 3, the teacher notebook allows the
following data fields: '
25 - {1) Motivation: Evaluated at from 1 ({low) to 5
(high) . The teacher selects a value via a drop-
down list.
(2) Speed: Evaluated at from 1 {low) to 5 (high).
_ ' The teacher selects a value via a drop-down
3¢ list.
{3) Concentration: Evaluated at from 1 (low) to b5
(high). The teacher selects a value via a drop-
down list.

_—
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{hown in Fig. 6 is used to list the skills fop_the student's
prescription, as determned by the student profilles RHEedHad Bidfe t

configuration, the skill code, skill description]and theEpicrrs for (t eaching
process (GP, IP, PS, DP, Review) are listed int h t hey
shoul d be taught A second grid below the main skills gri dr‘gt'f’g’l&?‘%t he

i nstructi onWIO%#3Y | al s assenbl ed by the systemfor the se

skill/step. Fig. 6 shows that a skill designated 20S2 has been sel ected
for general practige)(G®inished WorkTheveVi ew Nout (Thie Heacherbetelentsf the
screen in Fig. 6 allows the t each selected material before
sending it to the st uBeh T3ROSk %.1&%“(\4(})1%}9’1&@ ‘not ebook. After pressing
"View', a screen suybh asWdrtkatLtsa‘(d)'.vaha I%eg;],ectl&ppeaﬁlse “Needhe Maxeih of
Fig. 7, the 20 teachery qlde bOon Icddinigle  mat I

student wor kbook by presglgl%g Se(r%%% %?udent " yal ng agglj\l/\éelr ss,téfa?:c#ﬁl‘tehe
student by piSessing " Ceselectmrata acellrlopctipwg lh?ﬁat from answered questions

by pressing "Col | eqg) SChidads_aRE&ELLEAY NGrhe (62 iFAYseUCITRE ARacHareen by
pressing "Return to Presc.” The "Description" button at tgﬂ:)t‘)ogtom of the

page of Fig. 6 retrieve§ehedescitPet oXisf aa FhathRaf-ar® sk P s
teacher. The "Score" bpbkofls aiedt Stoaniﬁ:ﬁﬁg gnd BEror analysis for the
particular  instructional .30 rrat rial _ghthe ) ster d" butt . Fromthe
screen of the teacHd? witHBISSE BRS dlﬂnFl ° eI Y S S8 8
questions tqgthe. studenmamndsmdjeeeaftﬁt thdisr | exge aMAYr Sof orhaheswrdsi on
with the student. - 28 -

PCT/ US97/ 16672 Figs.  S“PBRR:: 1@&1% Seiersien dfe Uik ke pssign and
application for  mastscrement athé thauks coubietest.i dit, irulp¥eferahlion and
division tables. The 2P| hGidwd¥k %?Sg'i:%”ﬂ%})! d9HEE A Sun SeoHls '

basic math facts 5 questlons as a ent can answer in one m nute.
For - the completion of an original subject. This

15 field defaults to the original subject so the

‘ -majority of the time no change will be needed.
~{B) = Notes: This section allows Free-form text entry

and is used for Teacher / DE communications.
_ By clicking on the “Goals” tab of the teacher
:20 workbook. shown in Fig. 4, the Goals and Special Notes
section of the teacher workbook shown in. Fig.' 5
appears. The pages shown in Fig. 5 are used to display
the long-term and short-term goals generated
automatically from the student profile or entered with
25 respect to special notes from the DE to the teacher.
The left and right hand notebook pages of Fig. 4 shows
the goals, and special notes, respectively.

In this embodiment, the Teacher must acknowledge
special notes before proceeding to the instruction
.30 pages. A button in the lower right side of the special
notes page (not shown) will be touched with the stylus

to acknowledge the notes.

This Sheet Has Been Repl
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J%pl ein Fig. 9, the teacher will select addition, subtraction,
mul tiplication or division problens, by touching the appropriate synbol on

the left hand page of the note book. In Fig. 9, addition has been
10 selected. The teacher may also assign particular addition

probl ens, by touching the appropriate square on the right hand in Fig.
9. For eNwop¥/3801 f the square at the intersection of 0O aﬁﬁ?"is’l"}é) | ect ed,
the student is given the problem"0 + 1 = ?". Any nunber 15 of problens
caane assi ggecr:i butrh;bfl;] iﬂ%geuafgo@sgfgaegtuaaﬁa hbengrgﬁéafﬂe\a?b?l asdl gR
probl ens random y. e "Cr si gned” button at .the botto t t he

ri ght hand pagsystem §f &hg apes silé‘l’f(?&tbPBbf"éﬁn%. %%ﬁgscﬁ%fa " .Wi%'htton at

t he | ower rightredereheer tghFigandsqpme 20 sends the randonmly generated or
assi gned probl ens t he student workbogk. The,darKkl| ade res in
Fig. 9 indicate the&??ﬁn‘olé’l&&’cgﬁ%ssﬁc f‘uﬂeﬁ? ﬁ-‘gf atlr(lesa)v\éélr‘s%dg'aq'golsr\%é%%&
guestion i Bcorsheetn yin Fifor 6 ekanpsed tdelist gth8hosisitlsat fohi £het udent
has answered t tion. + 0 =2".4 ; I [ ti The

li ght |y shadedg;%cﬁﬁiaé?%s S %_‘f‘l'c‘l'a rirftion; s deBSRhifigh by Mo 'SEimgnt NP L
student has anpmefdde.o In @ grid-ddikeesrdnfignrasioB) athes gkidd iaegiecat e
questions not ygl: sk AP § Al ne N LY | POr ORhBRihET toiiladgpage of
30 Fig. 9 shoﬁgafﬂé &g?%%aﬁgggpo?ﬁﬁyestionéﬂ?%e s?qunt ﬁag é%npleted in
the "Mad M nut efGBaxeERi 85, afP t REGAW| e2Fonligted g nththePr8Erqddsti ons

conpl eted h@ t KB WKey F SROEEE | ¥&! ¥aughR) A sedBhdPBG2B80below the :
PCT/ US97/ 16672 Touchin he "Master" _button at, the bottom,of the | eft hand
oS Rkl Ay, mAFers

page in Fig. 9mWesSkhblswekbBoRisBlake Fa§e LHomPGHIoR
so-cal | ed "Mastfysentieef "bphens @ystha | £df bRed szgetet RigillGstipipl v

et e o E4aint o T P HELRy oCRIhaPRR e | 36 S
' ' selected for general practice (GP).

15 The ‘View’ button at the bottom of the screen in
Fig. 6 allows the teacher to view the selected material
before sending it to the student’s workstation and
notebook. After pressing “View”, a screen such as that
shown in Fig. 7 appears. 1In the screen of Fig. 7, the

-20 teacher has the option of sending the materials to the’
student workbook by pressing “Send to Student”, getting
answers from the student by pressing “Get Answers”,
collecting input £rom answered questions by pressing
“Collect Score”, and returning to the instruction

25 screen by pressing “Return to Presc.”

The “Description” button at the bottom of the page
of Fig. 6 retrieves a description of a particular skill
for the teacher. The “Score” button enters a score and
error analysis for the particular instructional

30 material and the “Mastered” button.

From the screen of the teacher workbook shown in
Fig. 6, the teacher can send questions to the student,
and thereafter, retrieve answers for discussion with

'the student.
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The Student Modul e generates the student workbook and all ows the student to
receive the educational 10 material sent by the teacher and enter answers
via the student workstation. In the preferred enbodi ment, the workstation
i s a pen-based conmputer. The student nodule is the interface to the

student. It _takes nost of its direction fromthe 15 teachgﬂ;@gﬂ)‘&ga
wor kbook. Tl’f@mased technol ogy of the student workstati t he
student nodul e software to be run without a keyboard or nouse. The
software therefore Fhigsls Suppndt 10or ilduspeatbasathe niBdiace Fdxﬂts/

The student of se, . dlspl

I nformati on mc?g 'F'h‘g:gé@ e stuée mggti%qgi asadr%'%‘éiopéd by %ﬁ’é ?%’a%rﬁer
nodul e. The st ud@hltmmaatthdeda.thmnhMHsi ng Tthe b&pph.pd:alrmhf rom
t he student as t st Emy\?it en t W ip 1 her ut to
t he teacher rmdng 25¥g§§r ev én@PQtéThgg ?‘aggnt btasgg:u %ou’?%]&o ave
t he capability ofueshiPmy @Xter Ahkdent t gAR canppercani one, mmmedl r edaed by
the teacher modubgamdle LRAGAY. @dutﬁesheubﬂebamﬂhesab dtl tYad P f0P any

external program As shown in g up. and down arrow buttons 30 scroll
the page in thir@ePt¥actiny eﬂﬁb ?‘Pr%h?atlictnt&k’esdg‘”ﬁﬁ’é%&eErSP]-FﬁEv ddh

arrow button to ﬁmémlﬁ@etm@xappmlﬁsé Osymiveh t 68 BAEE leFt! Hands ;ﬂdOQ@S the

program a good prgbahilit cl ng an entlre questlon on the -
W98/ 13807 68°%he ' bl Bodk: Eig. 9, addpéippsohasedmen

conputer's siU eeselectidr, st udthet teackel eaiayw Iaﬂ%oOFaEBilgﬁ npaesi dhrad he -
styl us by touchi ngdzt.tgl pBro éate gut on gn th; eft hand oft the screen.
Dat abase Structufes em? ol PHwitRYCRAPI b ALEs IRRFREIFTEs AT t he
system and met hodn othe heighteshand ipagstirorfiglalfi.e IFor Ténpdma,DA £ thar adox
Tabl e. Name JYfPEre at the DESEAdUdARnCYe ¢ angd DA lé)électeg),detlieor

[tem
student is given the problem “0 + 1 = ?”. Any number

15 of problems can be assigned, but if none are assigned,
then the program will assign problems randomly. The
“Clr Assigned” button at the bottom left of the right
‘hand page of Fig. 9 clears assigned problems. The ™“Do
it” button at the lower right of the right hand page

.20 sends the randomly generated or assigned problems to
the student workbook. The darkly shaded squares in Fig.
8 indicate the number of times a student has answered a
given gquestion incorrectly. For example, the Fig.
Shows that this student has answered the question “11 +

25 0 = ?” incorrectly five times. The lightly shaded
squares indicate the number of correct answers. Thus,
this student has answered “0 + 0 = ?” correctly twice.
Blank square indicate questions not yet asked.

The graphical information on the left hand page of

30 Fig. 9 shows the percentage of questions the student
has completed in the “Mad Minute” exercise, and the
completion rate, or number of gquestions completed in

the minute, respectively.
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Type
Price per

Timed UnitTime Numeric(4)

Desc

uni ts. | ndWQ2s/18807Te Fields/Filter

Nuneric(3) Item Type: O = Page, 1 = Program Price
Unit ,4) UnitType Nuneric(3) Type of Unit's: 0 = Per

Nuneric(10
ltem 1 =

If UnitType = 1, the Nunmber of mnutes per unit

Char (100) Description of Item Table 1 holds the |ist of
available itens used to teach skills, the price per unit and the

pe of 10

Descri pti oMCEEFENE6T20, o

Table 2: Skills.DBF - FoxPro table. Nanme Typ Description

ISUbJ' ECtl 881?{(3)[) Totﬁklm'rfglttl\rlﬁ)d&qad(%h” %%tohPat dthe Bdteddné)of the o
nt er na i equence  Nuner.i c tur or 0 resentation e
Char (10) " sy1 bEke BERE Heam 1A Fasc &) mojgsthe, RoFRRaRk PRCERT iPoShar ()

Strand # in firshowhain Figl 10.

Phe8s0388¥1ed “Mastery Sheet” shown

PCTIUSO7/ 16672 BRSGHPI ¥ TROME Babd! 13 %rdd S118" sAmp1y"Gcidess L 2!l

t he subj ects.

| D CODE
Type

I Oes

ption ID

Codei@uBIEGNd Supfeng Sanfwete 3Lrorp. diinualdaxPrseledted Name'

Descgh bt £8nd N N random®P2h54d gned ! BY i RionfRicdRgse

Student Module

The Student Module generates the student workbook

and allows the student to receive the educational

10 material sent by the teacher and enter answers via the

student workstation. In the preferred embodiment, the

workstation is a pen-based computer. '
The student module is the interface to the

student. It takes most of its direction £from the

15 teacher module and workbook. The pen-~based technology”

20

25

30

‘of the student workstation allows the student module

‘software to be run without a‘ keyboard or mouse. The

software therefore needs support for a pen-based
"interface  only. " The student module requires, of’
course, the display of information including the’
student workbook as required by the teacher module.*

The student module software allows handwriting to be

captured from the student as the student writes and
sends this writing or other input to the teacher module-

for review. The student module should have the

capability of running external software applications,’

when directed by the teacher module. The teacher module
should have the ability to stop any external program.
As shown in Fig. 8, up and down arrow buttons
scroll the page in thirds. In this embodiment, it takes
3 presses of the down arrow button to go to the next
page. Scrolling the page in thirds gives the program a
good probability of placing an entire question on the
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(Responsi bl e party). Salutation Char(10) Honorific used to make letter
salutations. First Char(15) First nane. M Char (1) M ddl e
initial. Last Char (25) Last name. Description Table 3 holds the
Responsi bl e Party for the students. |ndices Nane Fields/Filter
Description | UM | ngNum FULL1 UPPER( Fi r st +M +Last) FUL

UPPER( Last +MQ ) 10 Table 4: Users. dbf - FoxPro tabl é’aﬁ’gﬁf’é“‘" Type
Description UserNum Nuneric(5) Unique nunber for user. Name

Char ( 20) User ‘compaterf sr aggeenn pr fheamtudendiocan Gledeftts)writePassword

for user. LTI ME eEasghﬂkbégéﬁor %&%tsk9ghg E&”@ouERAEE the Q%E%°Pfﬁfte

Last | ogin date. narne.

Mddle initial. lbatton on th%r%ﬁﬁﬁ hand pééthﬁaﬁﬁreensz - W98/ 13807

PCT/ US97/ 16672 | ndi ces Nane Fields/Filter Descri pti on NAVE
Nanme USERNUM User Num I NI T Init Table 5: Student.dbf - FoxPro table.
Name Type Databape.Strustupess: yNum Char(4) Unique ID for :

student. | ngNgm Chahk4)fo11bwikgt AaRBbAaLaLATR (FsP0RS| Dot tPasf Yine

system and method of the present invention.

Table 1: T2KItem.DB - Paradox Table.

Nanme Type Description
Code “Char (10) Code for ltem
Type Numeric(3) | Item Type: 0 = Page, 1 =
Program
Price Numeric(10 { Price per Unit
r4)

UnitType | Numeric(3) | Type of Unit’s: 0 = Per
Ttem, 1 = Timed

UnitTime | Numeric(4) |If UnitType = 1, the Number
of minutes per unit

Desc Char (100) Description of Item

Table 1 holds the list of available items used to
teach skills, the price per unit and the type of

10 : units.

' Indices

' Name Fields/Filtex Description
Code Code

Table 2: Skills.DBF ~ FoxPro table.
Name Type Description
Subject Char{3) Subject Code, MAl, RE4, ..
1D Char (4) Internal Skill 1ID.
Sequence | Numeric(3) | Natural order of
presentation

Code Char(10) Sylvan code.
Name Char (200} Skill Name
Location | Char{4) Strand # in first char.




Fi rst Char(15) First nane. M Char (1) Mddle initial. Last
Char (25) Last nane. GradeDate Date BirthDate Date Date of birth Sex
Char (i) M F 1 ndi ces Nane Fields/Filter Descri pti on STUNUM

St uNum FULL1 UPPER(Fi r st +M +Last) FULL2 UPPER(Last+First+M) Fig. 11
.shows the |ink between databases Student.dbf 5 and RP.dbf gﬂ{ﬁ% 6:

Goal s. dbf WO43M™To Tabl e. Nane Type Descri pti on PST(HH B char (4)
I nternal STS student id nunber. Subject Char (3) Subject Code. Code
Char(2) O: Lon% 1 S Qrt Coal Meno Goal text. Indices Nane.
Fields/Filter on SSC St udent | D+Subj ec t +Code Table 7:

Xl ao- ecroaﬁagugaéb 2 g8 AR s

New skill id. - 33 - 8/ 13807
PCT/ US97/ 16672 Tafiimed CNTS. dbf - FoxPro Table. Nane Type
Description StudentlD Char(A\ ILnterpal STS student id pnunber, TestHour

Num( 4) Hour / Sessi of Newent vhFiefds/RiltergDate  Rescriptiomat e t he
record was added to ID ID

1 CODE Code
SUBJECT | Subject
5 Table 3: RP.dbf -~ FoxPro table.
| Name Type Description
IngNum Char(4) Link to RP database

(Responsible party).
} Salutation { Char(10) | Honorific used to make
letter salutations.

First . Char({15) | First name.

MI Char{l) Middle initial.

Last Char(25) | Last name.
Description '

Table 3 holds the Responsible Party for the
students.

Indices

| Name Fields/Filtex Description
[ INONUM | IngNum f
FULL1 UPPER (First+MI+Last)
FULL2 UPPER (Last+First+MI)

10 Table 4: Users.dbf -~ FoxPro table.

Name Type Description
UserNum Numeric(5) {Unique number for user.
Name Char(20) User’s name for use in
program.
Password | Char{l5) Password for user.
LTIME Char(10) Last login time.
LDATE Date Last login date.
| First Char(15) First name.
MI Char (1) Middle initial.
Last Char (30 Last name.
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dat abase. Type Nun 4) Ding Type. Relates to TDi ngType object.
Signature Char(10) Security signature based on Center |ID, StudentlID and
D ng Type. BM Nun( 10) Bitmap used to stored tested conpl et ed.
Only valid when Type = di General. BM2 Nun( 10) Date the record was

added to da Description -Table 8 holds information counts
or instruct%@gai its usgd for a student. For each 5 QQﬂg%ﬁhE , there
can be a record for each count(ding) type. For each count type, there can
be multiple basedpgiydgesthour. If a student has a record that matches the
St udent | D+Test Hour +Typ then the a Tvpe count is not renmoved fromthe 10
center's count bucket. |ameSi gndiRiedds/Fidtes a cal cul [Desmriystsioth on Cenf er
| D, Studentl| D and Type [{NMME shollNhrgenerate a unique nunber. It 1s used fo
det er soneone from addijMBERNONr dJseNugt udent s and, tHerefore, not :
TNIT i

decrenenting the count Pingltet s. | ndi ces Nane Fields/FiTter
Description STT St udent | D+STR( Te st Hour, 4,0) +STR( Type, 4, 0) Table
9: OntsAcom dbf -ZablepS; THpadenkpdbf - FoxPriytmble.Description TestlD
Num(4) Internal Test I[iNag@Sed O Tgd Nt N{Désctdpeion Nom(e)— ot
counts used. SLUpLoad [|Stiitiio) 2% (490U Un1 SEUIDT FOE sEhdentooaeot
transfer. Last Upl oad _t&[n‘imum DatfCRd s (455t whkag—orrgggg%—ﬁ*—o P p —34-
(Responsible party).
First Char(15) | First name.
MI Char (1) Middle initial.
Last Char{25) | Last name.
GradeDate | Date
BirthDate | Date Date of birth
_ | Sex Char(1l) M/F
Indiceas '
: Name Fields/Filter Description
STUNUM | StuNum | —
FULL1 UPPER(First+MI+Last)
FULL2 .UPPER (Last+First+MI)

Fig. 11 shows the link between databases Student.dbf -
5 and RP.dbf. : - :
Table 6: Goals.dbf - FoxPro Table.

‘| Name Type Description
StudentlID | Char (4) | Internal STS student id
number.
Subject Char (3) | Subject Code.
Code Char{2) |0: Long, l: Short
1 Goal Memo Goal text.
Indicas
Name Fields/Filter Description
SsC StudentID+Subjec -
t+Code

Table 7: SkillMap.dbf - FoxPro Table.

Name Type Description

Subject Char(3) SubjéEE Code
0ldiD Char(4) |0ld skill id.
NewID Char(4) | New skill id.
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WO 98/ 13807 PCT/ US97/ 16672
Description Table 9 keeps track of third party tests adm nistered for
accounting purposes so that royalties and so forth nay be paid. -5 Indices

Nane Fields/Filter Description TestID Test | D Tabl e 10:

PTT. dbf - FoxPro Tabl e. Name TYpe Description Stud ar(4)

I nternal SOWM¥nt id nunber. AssessID Char(4) Link tﬁ"%&sa&

Dat eSent Dat e date the record was noved to floppy. Initially set to
00/ 00/ 00. Descripiblw 8:ablonrs0dbel dsroxpagcrabXe use when upl oadi ng post
test information. Whe'lEMﬁPbl re glVElDeégg txon 5} lELUlu‘Tb auueu to
this table. At end Of 'Haéit;_ g‘r @) TP ¥ Lg:dhdé taiax:lnu ec—gnd
anal yzed. In this way, f%e eFFectlveness ofpﬁ %lng naterla s and ot her

USE}c ul information car .I'%t-st%fuifu ﬁLNumLc{L _laJhsuirf.ieggirg 011; Was (al?l Lga. .
Tabl e. Name N 'DHES LR | reddrd agﬂa ded |

| D nunber to this recdr Jhage | N ernal

Links to Student. dbf.| “ = '

MMl tiplication S:SUt
flrags to define the st

ent

L

& .
§écE§ft§“§ibﬂ§tﬁf€1ﬂﬁééd on
Center ID, StudentID and Ding
Type.

BM1 Num (10) Bitmap used to stored tested

completed. Only valid when

Type = diGeneral.

BM2 Num{10) Date the record was added to
: database.

Description

~Table 8 holds information-about the counts or
. instruction credits used for a student. For each
5 student, there can be a record for each
o " ‘count (ding) type. For each count type, there can
' be multiple based on testhour. If a student has a
record that matches the StudentID+TestHour+Type,
_ ; _then the a Type count is not removed from the
10 center’s count bucket. The Signature field is a
' calculation based on Center ID, StudentID and Type
that should generate a unigue number. It is used
to deter someone from adding records for students
and, therefore, not decrementing the count

..... = .15 i buckets.
Indig.s
Name Fields/Filter  |Description
STT StudentID+STR (Te
stHour, 4, 0) +STR({
Type,4,0)
Table 9: CntsAccm.dbf - FoxPro Table.
Name Type Description
TestID Num({4) | Internal Test ID based on
TCountIndex.
Total Num(6) | Total counts used.

SLUpLoad Num({6) | Total counts used since last
upload or transfer.
LastUpload { Date Date of last upload or
transfer.
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processi ng. MMV ongCnt Char (200) Arrow of wong answer counts for Mad
M nute. Each elenent will have a value from$20 to S7f where $20 is zero
wrong answers. - 35 - WO 98/ 13807

PCT/ US97/ 16672 MasterySheet Char(200) Array of flags to define the status
of a Math Fact for use with Mastery Sheet processing. MW 66T

Char (200) YWOB{M? wong answer counts for Mastery Sheets. Eac & enent
will have a value from $20 to $7f where $20 is zero wong | answers.
Description Tabl @ebkripitdent he results for the Math Facts exercise
illustrated in Figs. 9 and 10. Math Facts is made of two sections, Mud

M nute and Mastery 5 Table SSkeeps.tragk Mfd tilimdt partietests em keeps track
of up to three consecadmipistghed sfpnarerquntinge puspapegosmtthat wong
answers. For naster Shkeyadtiehearysiemortdpdayr kekPaidt he sanme information.
Mad M nute al so keeps track of an Assigned status 10 for each entry
so the teacheP oﬂqd;qean pre-assign facts (e.g. the 7 X portion of the

mul tiplication table) ara paabyiy
The bitmap for each el §EIETPS ¢
count 0 to 3. Bit 3: Assrgmrent—b

el ement equal t0,3,309G5%, Appkl el =20dRfs Table.

Name Type Desc:igtion

StudentID [ Char(4) | Internal STS student id
number.

AssesslD Char(4) | Link to Assess.DBF

DateSent Date date the record was moved to

: floppy. Initially set to
00/00/00. :
Description

Table 10 holds triggers for use when uploading
: post test information. When a post test is given,
10 ° = a record is added to this table. At end ofa
' month, the data from all tests can be assembled
and analyzed. In this way, the effectiveness of
teaching materials and other useful information
can be gathered.

15 'able 11: T2KMFcts.db - Paradox Table.

Name Type Description

MathFactsCtr | Integer Unique ID number to this
record.

StudentlD Char(4) Internal Student ID. Links
to Student.dbf.ID field.

Type Char(1l) Type: A=Addition

M=Multiplication
S=Subtraction
D=Division
MadMinute Char (200) | Array of f£lags to define
the status of a Math Fact
for use with Mad Minute
processing.

MMWrongCnt Char (200) | Arrow of wrong answer
counts for Mad Minute.
Bach element will have a
value from $20 to $7f
where $20 is zero wrong
answers.
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H

| ndexes 20

Par adox Tabl e. Type
to this record. MathFactsCr
Sessi onNum | nt eger

St udent | DType = Student| D + Type.
bet ween dat abases T2KM cts. dbf and St udent. dbf.
Descripti on MFSessnCtr
| nt eger
Session # test was given Type

Li nk

Fig. 12 shows the link
Tabl e 11: T2KMFSn. db -

| nt eger Uni que | D nunber
to the Math Facts table

1)
07

Type: A=AJPOREOIME=MUI tiplication S=Subtraction - 36 - PQWB”?@W
PCT/ US97/ 16672 D=Di vi si on Ri ght Count | nteger #of right answers
W ongCount | nt eger[ Mdst¥ry8heet PORIE(Z00ETAEERY! OF A0S toh t he
results of a Math Fadts session. This data i $tHgesdtdbukasp 4 MEdh FHact
student's progress, gnd can be usefl for depi ¢EbBJube with MddUeryP IHHRS
graphically or reproducing the resplts in a ppteséesgbmdgbook. Fig. 13 shows
the I'ink between dat §MMERONEDAYSN| Ol r (200 )RPASDOw JBDrforig . answedsCr 1 p. |DBF
- FoxPro Tabl e Name Type Descri pf counts utlentMdsterhaHeb)ts .
| nternal Student Nunijer. Subj ect Char ( 3] Each eFergretctwidddehaie |d |
Char (4) Internalf Skill ID. Lipks to Ski weleFft@hunnkun>dﬂnabase.
Type Char (1) ???? Tesfed hefe)$20 is 220 Stmnm
Char (1) P - Predcribed by CAT answers.

Description

Table 11 holds the results for the Math Facts
exercise illustrated in Figs. 9 and 10. Math Facts
is made of two sections, Mad Minute and Mastery

For Mad Minute,

the system keeps

track of

up to three consecutive right answers and the

total count of wrong answers.

For master Sheets,

the system keeps track of the same information.
Mad Minute also keeps track of an Assigned status

for each entry so the teacher or DE can pre-assign

facts (e.g. the 7 X portion of the multiplication
table) to do before continuing randomly through

~ The bitmap for each element is as follows:
- Bits 1,2: Right answer count 0 to 3.

Assignment bit.
Always true (Makes an empty element equal

to a space, ASCII 32=20 HEX).

S Sheets.
10
" the llSt
15
- Bit 3:
Bit 6:
Indexes
20 StudentID_Type

= StudentID + Type.

Fig. 12 shows the link between databases T2KMfcts.dbf

and Student.dbf.

Table 11:

T2KEMFSn.db ~ Paradox Table.
Name _Type Description
MFSessnCtr Integer | Unique ID number to.this
record.
MathFactsCtr | Integer | Link to the Math Facts
table
SessionNum Integer | Session # test was given
Type Char (1) | Type: A=Addition
=Multiplication
S=Subtraction
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A = Assigned skill manually C = Conpleted M = Mastered D Dx mastered Mdour
Numeric(3) Session # (hour) skill mastered. MDate Dat e Dat e
skill mastered. Segno | nt eger 1 to X - order for instruction to
be given. GPStart | nt eger Starting session # of GP GPEnd

| nt eger Endi ng session # of GP IPStart | nt eger
session # o9 nd I nt eger Endi ng session # 5?n§%ﬁk5§?art

| nt eger Starting session # of PS PSEnd | nt eger Endi ng
session # of PS DPI St art | nt eger Sthrting bpdsishod of DP1
DP2St ar t | nt eger | Right@puntg Jdatieger#| Hf oDPPidMSSimawers | nt eger
Starting session # of PWiong¢buatt | Intlegleegb# of wrdidirdnswgraessi on # of
DP4 DP5St art éntergp Starting session # ol DP5> DPsDone

Tru R h

Logi cal as -mastered DP's - 37 - WO 98/13807
PCT/ US97/ 16672 Descri e d_ne d t he
Dl JSori 15072 Des ude%tjb% é LSg&gﬁé H%q%;%ﬁ% oey fat@kg 01
shows the |ink bet Wee@eﬁa@. a§eﬁr 385G e hgﬁankoﬁ fiop 1épiﬁg
T2KLtDt1 . db - sPaadox tafilse prblg raphlcallEVB& reprodﬁ@§ﬁ&'@§é
ListDtl Cir I nt eg@:resultgniﬁué g}miwrmotm' SPFEgoraIstitentiD
Char (4) I nternal Student |1D. Skl I D Char (4) I nternal Skill
'D. Fig. 13 shows the link between databases T2KMFSn.dbf

and RP. dbf

Table 12: Prescrip.DBF - FoxPro Table

Name : @!?e Desc:;gtion

StudentID Char(4) Internal Student Number.

Subject Char (3) Subject Code

SkillID Char(4) Internal Skill ID. Links
to Skills.DBF. ID Lookup

: database.

Type ’ Char (1) 2222

Tested Char(l) 272722

Status : Char{l) P = Prescribed by CAT

- A = Assigned skill

manually

C = Completed
M = Mastered
D Dx mastered

MHour Numeric{3) | Session # (hour) skill

: mastered.
MDate Date Date skill mastered.
Seqgno Integer 1l to X - order for

instruction to be given.

GPStart Integer Starting session # of GP
GPEnd Integer Ending session # of GP
IPStart Integer Starting session # of IP
IPEnd Integer . Ending session # of IP
pPSstart Integer Starting session # of PS
PSEnd Integer Ending session # of PS
DPlStart Integer Starting session # of DPl
Dp2Start Integer Starting session # of DP2
DP3Start Integer Starting session # of DP3
DP4Start Integer Starting session # of DP4
DP5Start Integer Starting session # of DP5
DPsDone Logical True if student has

mastered DP’s
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PageCtr I nt eger Link to the T2KPgBm DB pages. PType

Char (4) Sanme as T2KPgBm Ptype field. Used to specify sub-type to

SkilllD Eg. 2)S2 IP sets Ptype = "IP'. Null for RE4 skill's. PageDesc

Char (100) Description of page when not |inked, via PageCr, to the T2KPgBm
table. Score Nuneri c Score for details that require scoring
(REAL) . - 3V®881380% em not conpl eted. Set when the sequence"‘i"&'%“% DE but

item has not been conpleted. ErrorAnalysis Char(1) Anal ysis for the test
entered by the pesesriptiod’ = No Error 'A = Conputational 'B = Conceptual
'"C = Mssing Step 'D = Random Error Sessi onCnt | nt eger Session #
the test was given. BejerideNsnused tat addrnew Thieelsdsuenadenhi ch itens for
a specific PageCtr sMalRPresgptDBF, orhstBREenbdptrefile duf iswppolrd or der of
material for a studesdditig®l datawD 98/ 13807

PCT/ US97/ 16672 Avail abl e Logi cal | f available for use. The DE can

set this -
5 Fig. 14 shows the link between databases MalPresc.dbf

and Student.dbf.

Table 13: T2KLtDtl.db - Paradox Table.

Name Type Description

ListDtlCtr Integer Unique ID number to this
record.

StudentID Char(4) Internal Student ID.

Skilllb Char(4) Internal Skill ID.

PageCtr Integerx ' Link to the T2KPgBm.DB
pages.

PType Char(4) Same as T2KPgBm.Ptype

field. Used to specify

: .sub-type to SkillID. Eg.

" |2)s2 IP sets Ptype =

‘IP'. Null for RE4

- : skill’s. '

PageDesc .. | Char{100) | Description of page when
' : not linked, via PageCtr,

e to the T2KPgBm table.

Score Numeric Score for details that
' require scoring (REAL).

-9999 = Item not

completed. Set when the

sequence is set by DE

but item has not been

completed.

ErrorAnalysis |Char(l) Analysis for the test

entered by the teacher.

V¥ = No Error

‘A' = Computational

‘B’ = Conceptual

‘C’ = Missing Step

‘D’ = Random Error

SessionCnt Integer Session # the test was
given.
SequenceNum Integer The sequence which items

for a specific PageCtr
skill. Set by the DE
module to define the
order of material for a
student.
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/_f
material as 'Not to be used' by setting this to FALSE. Description Table 13
Is used to link scores to work done by a student. The results of the work
can be for pages stored in the T2KPgBm tabl e, |inked by the PageCr 5
field or work done off the conputer. The teacher enters a description for
the work in Internally, the work is linked to th la the
SkilllD andvg$§g§§¢felds If the Score field is -9999, the%%%%%b géﬂ%ot
been done but the 10 record was created by the DE Modul e to provide
directions for the teadfailphdet eachqlauichalle W If aWasidlable [fod eses | n
the order of SequenceNym for all iteng where Seq dirgan GetAlthiser o
items will be displayed |ast in no parfticul ar 15| materialprager*Notndiocks Ngme
Fields/Filter Descrifption Student| pSki| St udepnesed’+ kskidetiting BPhR€ to
+ PageCtr Fig. 15 showd-the link betwden database¥AUSHY DX |, dbf and
Prescrip. dbf. TabbesdsiptibtPgBm db - Paradox Tabl e. Name Type
Descri ption PagesCir | nt eger Uni que | D nunber to this record.

Subj ect Char (4) Tariejiactis(Vhed. to )15kt |ddd2es to woRRM Gdhe b Niernal
Skill 1D for page PTypetudent. Thé€haeédlts I thdfwdixdeahDbe EBr Efj' e&S,
DP). DC = Description siiorgld lih €hedT2kPgmerdéblie, liRkedeBy thdrpg @tha|se
i f page is an$wer key.fiRdlt prptwopk doﬁha&ffﬂbhe'BﬁﬁpudeicrwﬁéleQa@geEage
PNot es Meno enthigtses testhipt bachivr alhitworkgen PagebDesa. Bl ob
Bl ob data hol ding al | itternafdyratherwaddouts thimked to the subject via
the SkillID and PType fields. If the Score field
is -9999, the work has not been done but the
10 record was created by the DE Module to provide
directions for the teacher. The teacher module
will display the items in the order of SequenceNum
for all items where SequenceNum > 0. All zero
items will be displayed last in no particular

15 order.
:Indices _ .
Name Fields/Filter Description
‘StudentID_Skil [ StudentID + SkillID T
1iD PC : + PageCtr

Fig. 15 shows the link between databases T2KLtDtl.dbf -
and Prescrip.dbf.

Table 14: T2RKPgBm.db - Paradox Table.

Name @ : Description
PagesCtr Integer Unigue ID number to this
' record.
Subject Char (4) Subject (MAl,..)
SkilllD Char(4) Internal Skill ID for page
PType Char(4) Type of Page (DC, 1P, GP,

PS, DP). DC = Description
on Skill Card.

AnswerKey Boolean True or False if page is

answer key.

Description |Char(40) |Text description of page.

PNotes Memo Notes to the teacher about
page.

PageData Blob Blob data holding all the
information about the
page(s).

AnswerToPage | Integer Question page where this
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,f‘J'V
page(s). Answer ToPage | nteger Question page where this - 39 -
W98/ 13807 PCT/ US97/ 16672 page
hol ds the answers. EEscrlpt|on Tabl e 14 hol ds the pages infornmation. Page
I nformation can be bitmap images, ASCII text or Rich Text. The file is
I ndexed on 5 Subj ect +Ski | | | D+Type. 1ndi ces Nane
Fi el ds/ Fi WO pti on Subj ect Skill Type Subject + Skil |l1q3‘lll§9'ﬂﬁ§5?e
' PageData' field description The 'PageData' field holds all the information

about the page(s). T |s |s a strei@ or_ DI na[%a@@t Bolds the answe¥sJ) S pir sed
by the application in map 1 nages, [ ex ata and questl a s. lhe
streamis nade W‘Eﬁ"ﬂtfﬁ?“f ol | owi ng parts 1’? TPageHeader - Contains the

version of the stre Curre t ver ' é% gelnageArray -1
to X TPagel mage's. M%‘g 3ybag%st30n e‘i@}%& e Tabl e 15:

T2KCnig. db - Parado ah 3 it ngﬁ"’bg . t Pon
ComrLogCtr 5 I nt ? kl %D ﬁuﬁ%e* o 1hi%® record. Student!|D
Char (4) I"nt er nal dﬁ%ﬁi S5ionCir ShortInt Session for
the communi catifogd fge entry. Date Ti me TimeStanp Date / Tinme of the
session Mtivation Shortint Nunber value 1 to 5. Speed
Shortlnt Nunber val Jalaime& 0 5. Concent [ Biedbds/FEhpbesariptioder value L to
5. ' : ltex .
SubjectSkillType | Subject +
SkilliD +
PType

‘PageData’ field description
The ‘PageData’ field holds all the information
about the page(s). This is a stream of binary data
10 that is parsed by the application into bitmap
images, text data and question area'’s.
The stream is made up of the following parts:

1? TPageHeader - Contains the version of the
stream. Current ver51on is 1.

"_15 | _ 2? TPagelImageArray - 1 to X TPageImage s.

3? TQuestMarkerArray - 0 to X TQuestMarker’s

Table 15: T2KCmLg.db - Paradox Table.

Name Type Description

CommLogCtr Integer Unique ID number to this
record.

StudentID Char(4) Internal Student number.

SessionCtr ShortInt | Session for the
communication log entry.

Date_Time TimeStamp | Date / Time of the
session

Motivation ShortInt | Number value 1 to 5.

Speed ShortInt | Number value 1 to 5.

Concentration | ShortInt | Number value 1 to 5.

Subject Char{4) Subject used for this

: session (MAl, Homework..)

Workload ShortInt |Number value 1 to 3. 1 =
Needs more work, 2 =
Adequate work, 3 = Needs
less work.
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Subj ect Char (4) Subj ect used for this session (MAI, Honmework...L

Wor kl oad Shortlnt Nunmber value 1 to 3. 1 = Needs npbre work, 2 =
Adequate work, 3 = Needs |less work. - 40 - W98/ 13807

PCT/ US97/ 16672 Fi ni shedWbr k Bool ean True or Fal se NeedsAttention

Bool ean True or Fal se Notes Meno Meno f| ‘grﬁ e form
text. DescriVBPP¥R8apl e 15 illustrates how each session is ghes s

comuni cation log entry. The DE or Teacher can _enter notes about how the

student performed duri riFinishedWoakpar|iBoxllemn SeFEroe. off IKHIEes Nane
Fields/Filter DisnisAtttieat i ShdsdlldanDat ETHheldentRaddant eTi ne Ti ng
St udent | DSess St udent | Mgt onCi r | orf®emol abl e [[Memd 288 iaNif 30 freleafodmX
Tabl e. Name TyQe. Descrigti on SpecN séxt. |nteger Uni que |I D
nunber to this re&ord %\,.;écdentlD Char (4) I nternal student nunber.
Not es Meno ip field for free formtext. SessionCir |Integer
Last session note was 4§ WRd ;3 EB: s ho@ogé rhess:. gegg L_ ngje one
tine. or for each sessipnRevi;eued. . l 5,@@{5’ :}éj % 6@ feacher
review this entry. Misifed 6i¥te30bSAE how ' tife tuddme: ‘é during
5 a particular session.
Indices

Name Fields/Filter Description

StudentID Date | StudentID+DateTime -

Time

StudentID Sess | StudentID+SessionCtr

ionCtr

Table 16: T2 cNt.db - Paradox Table.

Name | Type Das cr:.pt:.on
SpecNtsCtr | Integex Unlque ID number to thls
. RE ' ' record.
StudentiD Char (4) Internal student number.
Notes Memo Memo field for free form
' text.
SessionCtr |Integer Last session note was
- ' reviewed.

OneTime Boolean Is special note one time
or for each session.

Reviewed Boolean True or False. Did teacher

: review this entry.

MustReview | Boolean True or False. Teacher
must review before
continuing with session.

AddedBy Integer User # in Symplicty
Users.DBF file of
user/employee who added
the note.

DateAddeaq TimeStamp | Date/Time the special note
was added.

Description

Table 16 holds notes from the DE for the teacher

10 to review each session. The note can be setup to
be reviewed each session or as a one time note
that is seen and never seen again.
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ﬁ revi ew before continuing with session. AddedBy | nt eger User #
in Synplicty Users.DBF file of user/enployee who added the note. DateAdded
TimeStanp Date/ Ti ne the special note was added. Description Table 16 hol ds

notes fromthe DE for the teacher 10 to review each session. The note
can be setup to be reviewed each session or as a one tine IS seen
and never sWOPsAdn - 41 - W98/ 13807 Dekfosbiidin

PCT/ US97/ 16672 | ndi ces Nane Fields/Filter Description
Student|I D Date S nt | D+Dat eAdded Added Table 17: T2XStns.db - Paradox
Tabl e Field Name ™ Scription StnsCtr Uni que | D nunber to this
record. Type Rape of record|BielddériltdxTeachel DAddrdption |

TCP/ 1 P address of statii@tuBendEDtDate Stuﬂhnnrn+nammnmdedrtion Teacher NUm
If Type = 'S, this is|Radeédr of teacher student bel ongs. | Student Num | f
Type = 'S, this is student nunber around the table, 1 to 3. Description

Tabl e 17 i s used Tabliehd7icaTREStaa ddlvt +i(Baxadex Tablepr ograns in one .

embodi ment to:link to 3 'iggg;E;;{g;ThE‘pTETETTEU'EnbUUTﬂRnt,
t he Teacher | 0oks up hegrgy ' ' coral g 18:
T2KMaPg9. db - Par adox Type of record S=Student,
T=Teacherx
Address TCP/IP address of station
Comment Comment about station
TeacherNum If Type = ‘S8’, this is RecCtr of
teacher student belongs.
StudentNum If Type = 'S’, this is student
- I number around the table, 1 to 3.

= Dasoription

Ny . Table 17 is used by the Teacher and Student:

'5 = programs in one embodiment to link to each other

- '~ ¥ia TCP/IP. In the preferred embodiment, the
Teacher looks up her students and contacts them
via WinSock. S .

Table 18: T2KMaPgs.db - Paradox Table

| Field Name Description
SkillcCtr Unigue ID number to this record.
SkilliD Internal Skill ID
PageType Type of page described here.

0: Introduce Skill

1: Demo through GP

2: GP Tests

3: IP Tests

4: PS Tests

5: Drill & Practice Tests

6: DP Tests

PageSubType Sub~type of page.

1l to X: Index to tests

-1 to ~X: Index to answers
DisplayType Type of display for this record:
0: Bitmap File

1l: Offset inside compressed
bitmap file. '

2: Text File

3: Offset inside compressed text
file

FileName Name of bitmap or text file,
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Field Nama Description SkillCtr
SkilllD | nternal Skil
here. 0: Introduce Skil

Uni que | D nunber to this record.
Type of page descri bed
| P Tests 4: PS

| D PageType
1. Denmo through GP 2: GP Tests 3:

Tests 5: Drill & Practice Tests 6: DP Tests PageSubType Sub-type of page.
lto X Indq? P@‘ ts -1 to -X Index to answers EisplayTﬁﬁng%%M of

di splay for b cord: O: Bitmap File 1. Ofset inside c e It map
file. 2. Text File 3. OOfset inside conpressed text file FileNane

Name of bitnmap or text f3tartOffiet SYr©g I ¥set inside

PCT/ US97/ 16672 Start O f
EndCOf f set
Description of this rec

Endi ng of End@ffisedi de c

St art i ngj obfsessersifiideconpressed fil e.

Pl sy axf fiadte inBiidpl appséessed

Table 18 is used in the
fromthe student's pres

rd for ption |file. di spl ay purposes Descri ption
PiepXawidseriscbeserigtdiomn dfeablier reebedt foan | em
480 on.Basedisplde pwipeseison, t he t eacher

can view the natebgaérf?ghgptionalty send it to the student's workstation
The nessage formatting to the student workstation allows the student

- Table 18 is used in the Instruction screen when a
teacher selects an item from the student’s
prescription. Based on the selection, the teacher
can view the material and optionally send it to
the student’s workstation. The message formatting
to the student workstation allows the student
program to load the desired page without access to
the database tables. The teacher program will pass
the information, such as file names and offsets to
the student program. '

10

If SkillID = ‘VERS’, then PageType is the version
of the database. This database is modified along
with the corresponding bitmap and text as needed.
"It is preferred that there be a feature in the
DE’s program to display the version of this file
-as it is the heart of the '
prescription/teacher/student teaching.

15

_ An index on SkillID+PageType+PageSubType allows
20 ‘quick access to the desired page. ‘

Table 19: T2KITAct.DB - Paradox Table.

Type
Char{10)
Char(4)
Numeric ({8, 2)
TimeStamp

Name
Code
StudentID
UnitCount
When

Description

Code for Item

Internal Student Number.
# of units used
Date/Time the item was
used for the student.

Table 19 holds contains a accounting of all items
used by the Center. There is a link to which
‘student used the item and how many units should be
billed.

25
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programto | oad the desired page without access to the database tables. The
teacher programw || pass 10 the information, such as file nanes and
offsets to the student program If SkilllD = "'VERS , then PageType is the
version of the database. This database is nodified along with the
correspondi ng bitmap and text as needed. 15 It is preferred that
there be aWPIBAMPE in the DE's programto display the verB¢HHSBAKTRi s fi|e
as it is the heart of the prescription/teacher/student teaching. An index

on Skil |l | D+Page e+PageSubType al | ows 20 qui ck access to the desired
page. Table 19:E¥%ﬂf?ﬂct.DB - Paradox Table. Name Type

Descr.i pti on Code Naia! ( IPrields/EiddRed OF T1em JpekerigLicn (2)

I nternal Student Nunb@CodbNi { [(Ob& NUNETIC(8,2) # }

Ti meSt anp Dat e/ Ti fflect NE 1 [ SPudewt 1 el dode L NE stjudent. Tapte 19 tot|ds
contains a accounting Of all ITens Used Dy the Center. r1here 1s a Tk to
whi ch 25 student used the itemand how many units should be billed. -
43 - Woog/ 133eacher/Student Messages PCT/ US97/ 16672

Name Fields/Filter a1l messages DRSETpR4d&N (Ofrom TedheTCstationt ¢gent! D
+ Code Teacher/ St udent Nbssag%s All &%ssages arec%%ssegﬁfolfrg§%?eagher

Station to Studé&Hadgnk: PEALLCR WS¥ng diiles. \essages are ASCII using the

fol | owi ng geper MeslsageBt arkleasiers JdiNgidheVEcPPolVRi§ 2gene SAE SEREad Oken
here> Dat a: <Dat a Ty%¢> <N@s%%g§ Dat a Her e>
- eader: TEACHZK V1.00

Message: <Message token here>
Data: <Data Type>
<Message Data Here>

10 END

A single key word is passed on the Message Line.
The receiving program processes the Data section based
on thé_méssage{ The Veréién_is placed in the header to
" 15. provide a mechanism for two sofﬁware pieces “to know
they a:e'spéaking the same language. If the receiving
station doesn’t understand the header, it ignores the
message. ' j B

<Data Type> specifies the type of data being
20 received. ASCII is raw ascii data. BITMAP is a
formatted bitmap file. If type is ‘BINARY’ the size of

the binary data is placed after the word ‘BINARY’.

Display Text Page

Header: TEACH2K V1.00
25 Message: ShowTextPage
bata: ASCII

<FileName.EXT><Start Byte Offset><End Byte Offset>
END

Display Bitmap File

30 Header: TEACH2K V1.00
Message: ShowBitmapFile
Data: ASCII
<FileName .EXT>
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g
10 END A single key word is passed on the Message Line. The receiving
program processes the Data section based on the nessage. The version is
pl aced in the header to 15 provide a nechanismfor two software pieces to
know t hey are speaking the same | anguage. If the receiving station doesn't
understand the header, it ignores the nmessage. <Data Type Ifd,eSs the
type of dﬁFﬁmnggVng 20 received. ASCI is raw asciiicggﬁgﬁhi | TMAP
is a formatted bitmap file. If type is 'BINARY' the size of the binary
data is placed after EN® word ' BI NARY' . Display Text Page Header: TEACH2K
V1.0 25 Message: ShowText Page Data: ASCI| <Fil eNanme. EXT><Start Byte
O f set ><End Byte > i splay Bitmap File 30 Header: TEACH2K
V1. 00 Message: Skllz'((")?s ??k&EE%FLE¥E§a: ASCI | <Fil eNane. EXT> - 44 - WO
98/ 13807 Header: TEACH2K V1.00 PCT/ US97/ 16672 END
Di splay Text File HeaM@psaFeaCBbriextRilfessage: ShowTextFile 5 Dat a:
ASCl | <Fi | eNarte. EXT>DEP§§>=RﬁﬁC%L€?r nal Program Header: TEACH2K V1.00 10
Message: RunProgran1D§£%.e§Eﬁft f ogr am Execut abl e t o Run. EXE>

Run External Program

Header: TEACH2K V1.00
10 Message: RunProgram
DATA: ASCII
<Program Executable to Run.EXE>
<Directory to Run In>
END

.15 Close All External Programs.

Header: TEACH2K V1.00

Message: CloseExternalPrograms
Data: NONE '
END -

. 20 Show Page on student’s workstation

Header: TEACH2K V1.00
Message: ShowPage
Data: ASCII
_ <PageCtr from T2KPgBM.DB database>
25 .  END

Get written answers from the student’s workstation

Header: TEACH2K V1.00
Message: GetAnswerBlock
Data: ASCII
30 ' <Question number 0 - X>
" END

Returned answer from student’s workstation to teacher

Header: TEACH2K V1.00
Message: ReturnAnswer
35 Data: BINARY <RecordSize>
RECORD STRUCT
QuestionNumber:Integer;
BitmapDataSize:LongInt;
BitmapData: BLOB;
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T
<Directory to Run In> END 15 Close Al External Prograns. Header: TEACH2K
V1. 00 Message: (O oseExternal Prograns Data: NONE END 20 Show Page on
student's workstation Header: TEACH2K V1.00 Message: ShowPage Dat a: ASCI
<PageCtr from T2KPgBM DB dat abase> 25 END Get witten answers from

the student's workstation Header: TEACH2K V1. 00 Message: GE%@@%%E# | ock
Dat a: ASCl| ws/13807 <Question nunber 0 - X> END Ret ur ned? om
student's workstation to teacher Header: TEACH2K V1.00 Message:

Ret ur nAnswer 35 ENDREGORMI NARY <Recor dSi ze> RECORD STRUCT

Questi onNunber : | nt egeRp Bi t mapDat aSi ze: Longl nt; Bit napDat a:

BLOB; - 45 - W98/ 13807

PCT/ US97/ 16672 EN i hgl e Fl ash Cards Header: TEACH2K V1.00 5
Message: FIashC§%§§E?E§$%§$£§§%J%EK]I <Nunber| > <Nunber 2>

Header: TEACH2K V1.00
5 Message: FlashCardsSingle
Data: ASCII
<Numberl>
<Number2>
<Operand> ; A, S, M, D
10 END

Student Reset - Put student module back on signon panel

Header: TEACH2K V1.00
Message: ResetStudent
- Data: ASCII
15 END

STS.INI file

'The STS.INI file located in the \WINDOWS directory
of .éll STS/T2K systems is used to specify setup
20 information unique to the Student or - Teacher
workstation. An example STS.INI file is as follows:

[Database]
; Path=C:\PROGRA~1\SUCCES~1\DATAZ00
Path=C:\SylvnDev\Teach2~1\DataT2K

25 T2Kpath100=C:\SylvnDev\Teach 2000\DataT2K
T2KmsgPath=C:\SylvnDev\Teach 2000\Msgs

[T2K]
Table=1
Student=1
30 1If the station is not a Student computer, the [T2K]}

Student entry is not required.

Information passed to/from Student 1 and Table 1
would be ©placed in a directory, for example,
“C:\SylvnDev\Teach 2000\Msgs\Tablel\Studentl”. 1In this

35 directory are two .INI files, T.INI for the teacher and
S.INT for the student. An .INI file example:
[Msgs]
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<Cperand> ; AL S, M D 10 END Student Reset - Put student nodul e back
on signon panel Header: TEACH2K V1.00 Message: Reset Student Data: ASCII 15
END STS.INI file The STS.INl file located in the WNDOA5 directory of all
STS/ T2K systens is used to specify setup 20 information uni que to

t he St uden [ Teacher workstation. An exanple STS. | 1dePr AS
fol | ows: DX{%’RQ@ . Pat h=C: \ PROGRA~1\ SUCCES~1\ DATA200 Yerlusyl

Pat h=C: \ SyI vnDev\ Teach2 1\ Dat aT2K 25 T2Kpat hl 00=C: \ Syl vnDev\ Teach
2000\ Dat aT2K T2KnsgPaNex€sSesgMsgElev\ Teach 2000\ Msgs [ T2K] Tabl e=l Student 1
30 If the station isNestRac®dsgreht conputer, the [T2K] Student entry is
not required. Information passed to/from Student 1 and Table 1 would be
placed in a direct8hg MsgBosectianphas 'teo\ Jpluebe\Wex4EndMsg’ and

2000\ Msgs\ Tabl el \\ReudRRlchMsgt N WHES Bte MLt )Gva@ftps T0eP sehll f'rr‘e%%ag-'e_ I NI
for the teacher and S.INl for the studenlt1 An . I NI Il e exanp [F/efge
72

46 - W96/ $38GP the Student, the Teacher progggpusg
Next SendMsg=l NextiRamaY{gshsThexddgamas it ngédnsthaonufber Sof NeleSaeastsg'

Sudent . the  TRSRAAE, O PERiantt FEIAE £ | R MEAR O Hg %P0 get
t he nunmber of. t hantext inesengets 0 hed. [T .INI] ¥sgs Fiidet SemuMbg .SOODRe. $3$
Student program has a thread running looking for the
10 [S.INI] [Msgs]NextRecvMsg number. Likewise, the Teacher
| program has three threads running, one for each
student. It watches for the file numbered
[T.INI] [Msgs]NextRecvMsg to appear. '

Overview of Method and System

15 The automated computer-based student management
' and instructional materials delivery method and system
according to the present invention assists in tutoring’
activities including instructional materials delivery,
student = progress tracking, = student testing, and"

20 management. '

'Specifically, the system automates the
instructional materials delivery, student records, and
progress tracking functions in a computer-based system.
The primary unit comprises a teacher workstation 20 and

25 student workstations 22 disposed in a single U-shaped
table 25, as shown in Fig. 2. A number of students 23
and one teacher 21 will work at each table 25. The
teacher as well as each of the students at the table 25
will have a workstation 20,22, a pen-based display

30 tablet connected to the server and central processing
unit 10. The student workstations 22 and teacher
workstations 20 are networked and can be housed in a’
single system unit, or multiple, small stacked
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and I ncrenments t he [ T.1 NI'][ Msgs] Next SendMsg. The Student program
has a thread running | ooking for the 10 [S.IN] [Msgs] Next RecvMsg nunber.
Li kewi se, the Teacher program has three threads running, one for each

st udent . It wat ches for the file nunber ed

[ T.INI'][ Msgs] Next RecvMsg to appear. Overview of Method angﬁ

The aut onWMOSINIWBnput er - based student nanagenent and i C |onal
materials delivery method and system according to the present invention
assi sts in tutoehBYosstéy| (TIHS tewdhedi MGs 1 tamadlli (klearbonder(hatsslieimver Y,

St PO C5, pb 758, 1, pocttilinke o S M, iller TRESHE

Speci fically, I nstr |ona rlals
delivery, studeandrénpuds and progress tracking functions in a

conput er - based S'ySteﬁ’ath ggggg%y Wik COHPLIRES aﬁ%gedv\org%]a%{:on 20

and 25 student work edlnasmIeU- haped t e 25, as
shown in Fi o ZWOAkﬁbﬂbéﬁnoﬂostﬁme‘hl@ Zglﬁnﬁeéﬁbe{febl@ﬁ&POQ #ePerabeR at

each table 25. ge é@cmda& Wokds ffe €86P Qhchhettidesientst akné heababl e 25
wi |l have a work3tation 20,22, a _pen-based display 30 fablet connected to

the server and @8nt Mithyrackar; ﬁ§ &her oRPPuhfE REHeRtY Wi ks? atPBRB®32 and

teacher workstahpngidd &he aew@lg&%ﬁé&rm&ﬁ Rausedenbladssagl of
system wunit, qr nulti sna] | acked 47 W098/.1380

le |
PCT/ USO7/ 16672 SRELBUGELENaYBateriaks AR5, SEER - ( QBFSs %Bﬁn in

Fig. 2) in ﬁddltb@&héﬁ a &eﬂebased eonpm&e%cduppﬁay aneri nppartikalar
t eacher uses

en- sed t abl et ks n to ew t he
t eacher morkbooﬂnﬁéﬁgfgfgﬂa FRESE Gl ent proP|?%M?£ ég% stﬁpentté% t he
table 25. Wth aexapook,t h@ox:lgstpnﬁter openpstlylem, sett eAshesenrtan b ewbhehe

detal | ed prescriati@e O'waPRSSBL °aRl Ofiddiyeirt BAe! B o bhentor any

workstation 22 or pen-based tablet. The student can

15 write on their own workstation 22, work through
problems, make notes, and do the tasks assigned by’ the
teacher. The teacher can read what the students have
written at any time, and can archive ‘or print the -
student’s work as needed. Finally, the teacher can

20 update the student’s profile showing work completed,
scores on mastery tests (DPs), and other notes.

The system also enables students to use
interactive multimedia instructional software to
reinforce, practice, and assess skills or learning

25 objectives. Each student workstation comprises ~a
standard PC capable of running off-the shelf software.

' The present invention meets the goal of
developing a new automated instructional material
delivery and student management system to replace the

30 book-and-paper materials and manual records.

The system and method of the invention facilitates
instructional delivery, manages and tracks student
progress, delivers assessment and diagnostic test
batteries through an automated system and provides
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10 teacher sel ects a prescription or particul ar instructional

mat eri al , a graphic I mge of the textbook, worksheet or problem set
is sent to the student wor kbook and displayed on the  student

wor kstation 22 or pen-based tablet. The student can 15 wite on their
own workstation 22, work through problens, nake notes, dﬁ'p‘% népe tasks
assi gned by Wﬂé’”i@%her The teacher can read what the students have
witten at any tine, and can archive or print the student's work as needed.
Finally, the teaC&MimnaZD pradatieet handt udleathingr oppperttrovities whak

I d, h 3 [
250 onabi oo SO (" B ER r Aol " IngRhERIGIE supUAT

eractive _
i nstructional sbimevaaed cesﬁ:seiiﬂaxwespraacﬁﬁfé‘ere{ﬁd aapacddys|bq |wordy
| earning 25 obj e d88dnt yorst q:tﬁeonsaﬁgrrpu,ﬁ@s a f{jandard
PC capabl e of ruﬁ‘gﬁunﬂ S#c%dll‘:tﬁ % a%rtlware resent . invention

meets the Sgoaeffl@tewamm% maﬂ‘fﬁm&ee’uf: tFAE NG CTRE al

delivery and studgitoFReRaamR !l tise/Sk9BtEM, I ebleebyt Nithdteashinak -pursiE taner
mat eri al s and manual records. The system and e.inventio

t
facilitates instrB¥t FEREKiIRG Ftadant r?&r?§§§§saggrﬂ’%kgagﬁguﬁ’éﬁr‘b?'ifg?'&]s

delivers assessngdir, arw;e dé:ﬁé}ﬂﬁﬁthﬁppéﬁﬁ hatueates privgragh areacherat ed
system and provi des. -

PCT/ US97/ 16672 ad'&???ﬁ%’rs'pr aﬁ%{gge ﬁﬁcgég?ﬂ?ﬂg oSE8RAEER 11 E8% orS ¥t et s.
The syst em rgxlucesreambineasct i administipgian,t i needndes ospapeirworkasend

teacher's capacity,{ ﬁlxgié%ewzte%unﬁggjtt i 99@#rd st,&e{%ﬁ% . abhe! NSy S&NE 14 1 M.

This 5 efficiency generates new revenues centers
i ncorporating t heesgsgmg therstndeantsy, eathug QP@FP%W‘By enradimagtstanfbnt

progress through gg&h leHCt b@naltl;hgur,a t e SYSHE M SePd S AT B,
program teacher, mate ef fectiveness studi es. The, system

10 streamines fadnlht%t#’%ﬁ | bﬂw PrPéHGEesﬂe";?&;?@F\ﬁBFk in gfgstructiondl
15 materials, enhancing gquality control, and improving

data collection. ,

The system of the invention enables teachers to
deliver instructions with greater quality. Teachers -
can be given  automatic, expert guidance and

20 recommendations resulting in increased educational
standaxds. '

The system provides all instructional materials on
hand whenever they are needed, the right materials can
be given to students when they need it. Those materials

25 which prove to be most successful with various students
can be automatically favored by the system.

The system also delivers all instructional
materials in a timely manner. Record keeping and
student tracking is automatic, and student workbooks

30 will be complete, up-to-date, and appropriately
tracked. The system automatically links comments and
notes between the teacher and Director of Education,
and any documentation required for parent conferences,

for example, are automatically maintained.
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el i m nates redundant record keeping. The systemis engaging to students,
thus increasing enrollnment and the period of tine a student renains
enrolled, facilitating new product devel opnment in instructional 15
materials, enhancing quality control, and inproving data collection.
.The system of the invention enables teachers to deliver IPEi' fe‘k ns with
greater qWO4807 Teachers can be given automatic, h‘@%

gui dance and 20 reconmendations resulting in i ncreased educati onal
standards. The systenepspsteieseméblémsédumdi@man ort deazhingnchandrahenever

t hey are neede t 'ggt ri s ve S ts hey
need it. Thoseqﬁat §§| a’% S Ty I C prsgt\a/la} g rrg%(%aolsué‘clé%?%f’ul g@mg?ﬁgvarl ous
students can bwaserdaht DCaBbﬁtﬁavereddbymm anydtemngery aysvehl aal so

delivers all o EkBﬁEE“SL&OMtéPt:@d#glémlegtg timely manner. Record keeping

and student tra I's aut onmat student wor kbooks 30 wll be
conpl ete, Sup-to- dﬁb@ syssam isppilsnibieec|and radariive, The deliwers

automatical ly LpRkspeQaREN! RafBLiA0d €SeHCt YREP  BEadREENCr s@RPoDi rget Or Of
Educati on, and an*ﬁdocumant ation required for parent conf erences, for

exanpl e, are aGeBVEEYcANY, HEHIARL nBgeds- 41Fhe sYsfgg delivers book,

PCT/ US97/ | 6672w'5ms§¢§tem eaabl es ;ﬁiumbkonalpagésl ear isng ogeters he be
responsive to state a cour se terial or softvv%re addi ti ons

and changes, as™R&FMC gg°9ﬁ to?@?ug%?f‘%ntpé:ra &ﬁl’rgﬁeﬁf:ge%s twareno
systemis ifbexiNewe aoukstdapnd ematériklls vedrs Bpprepdidye invorpbrated to

suit teacher ; 36Mople YurfSBLThy MY SLUUEMo NRRUS, oytert BoEMAEL VEr S

book, worksheet’, _
i nstructional , wiitimpldt iaan;an@imtomatmonotohretreunimr@arﬂgbﬂew courses and -

materials can be regdbby IJICOI QLA BEukDL O diFReEHALESY! WoHRL cUREILLNT the

system ‘software
or other requirements and materials can be readily

15 accommodated by the system. The system provides:
consistent administration and enables customization ' 'and
enhancement for materials delivery, course contént;

~initial and on-going  assessment, -and new skill "
development. :

20 - The system can be utilized to support corporate,
franchise and contract-services learning centers by
providing a more marketable instructional delivery
model.

The system 1is streamlined, and offers an

25 efficient, automated student tracking, instructional
delivery and administration environment. Records are
easier to maintain and use for center staff, and easier
to understand and appreciate for parents.

New curriculum materials and methods are quickly

30 added or updated in centers on a small or large scale
through software updates. New modes of assessment and
practice are also incorporated into the system with

minimum training and expense.
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ya

W t hout extensive operation or training changes. State or |ocal course

di fferences, conpetencies, or other requirenents and nmaterials can be
readily 15 accommodated by the system The system provides

consi stent adm nistrati on and enabl es custom zati on and enhancenent for

materials delivery, course content, initial and on-going t,
and new sWVOPYH8YL| opment. 20 The system can be ut%éﬁé%g ﬁo

support corporate, franchise and contract-services learning centers by
provi ding a nore mar kethd|systest enabllesab debcherytovwetrk wWikh thgesteom s

streant ined,  and, o offess, . Ak 22 plAd CLENe AMIQURLRGSWdSELeLrARK N0

I nstructi onal deIT%%?y sTraton™envi ronmne are easl er
to maintai n and useaddarderihgeestafbpeancattesi e t Foundbr sstndenhd for

appreciate for pa Ne Ly i u [.al S.s odg, ar l.ckly 30
added or updated %}g&c@iﬁ'er\é&g‘;ida girirgl ﬂ%@‘%ﬁf&?&q?ﬁ%?ougﬁ s‘gjf'E?é\/\'%afr}%;ﬁl
updat es. New rfodeghble ashyeemmttheandstndentiseasee engagedncbn per ak¥eicak o

the systemwi th nj ol pndraidl-RQ anflyEXPenifur - mfirs, f£¥P 98tddSl, a
PCT/ US97/ 16672 TE%Q% st e 'eﬁgtles a Yeagher f% mor%ﬁﬁtrlthreéégg nor e

students at a tinstu@ent mefoMid ni FPtRLEr of EPEBPERSt afidar BORTFRRETHLSAML

ratio. A fourth séggephardor B¥@AP! @ndCoWadn UnvaDiaBEE! SkiVl-buiIditg
practice 5 while three other students are engaged in a typical |ear.ning.

course. Every fouPUPRRF%: for exanple, a student could rotate through
a non-supery sed "sofkearsystelouis apbrageidn imalalaldomsiskieht- hmanmemng
support. 10 stem,. S operat

aut omati on, and t%%%ﬁ%rzgéﬁ°wia Qﬂ'ngqg ?gFaggFggnﬁgPshgggg%%e nﬂ%%g&%%ng
pul | materials, npeesemmehchstimhger havebsokpuldr mdtpriabs ¢ moYRIcaround
records. student notebooks, or duplicate student records. ; -
. The . system reduces costs because instructional
15 materials are loaded as software or electronically
stored data and learning center staff do not have to’
pull or re-file books. Records are maintained
automatically and data does not have to be re-copied or
transferred. -
20 . The - system tracks -instructional materials
delivered to students, and calculates, if necessary,
cost information for billing students or the learning
center for compensating owners of copyrighted
instructional materials or some other source of the
25 materials, such as a main corporate office.

The system automatically captures and reports all
relevant testing information. Pre-test and post-test
data collection and reporting are streamlined.
Demographic information and skill gaps can be tracked

30 by region, or other characteristic, providing useful
statistical data and marketing information.

Because the system is a computer-administered test
battery, it delivers a consistent, thorough, high-
quality test.
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The system reduces costs because instructional 15 materials are | oaded as
software or electronically stored data and | earning center staff do not
have to pull or re-file books. Recor ds are mai nt ai ned
automatically and data does not have to be re-copied or transferred. 20
The system tracks i nstructional materi al s deliver gyi’ggggﬁxlgent S,
and cal cul WOSS/138F¥ necessary, cost information for billi ng or the
| earni ng center for conpensati ng owners = of copyri ghted

instructional nateri ﬁéérﬁinéOﬂﬁlﬁéﬂ‘lﬁrcaiplﬁec@;ﬁéfvehheﬂiraﬁt gltersngsoeh as a
mai n corporate office. The sgstem utomatlgﬁgg%/ tur es,and reports_all

rel evant testi ngXiRPoPHRFEERS BPetPEsFeShd rYe f“d%t‘éhe EPPTER: Phn

and reporti ngthear;ﬁresattr e&mreﬂ'eﬂonDemgramfases néOHr memionsamdtsknl | gaps
can be tracked 30 b regl I he C G in sef yl
statistical dat&€ 3ﬁgnﬁﬁrk éo?n%orérr'h(f 3;&%? E'ég gigﬂé gaH {)g
conput er - adn$ ni sttanddrdesedbamleqleﬁ,metredelmver soasmtmttm thorough
~high- quality test. ¢ 3 b illustrated :
PCT/ US97/ 16672 Lear nlwﬁgicent ers can r%: 8:5l'ryveevnetnltogd ast)m gle?eri ngsofasﬁi ppi ng
steps in the tedy atrenyexnsphigpragessed epoedinrntfesett PhyOXELBAIYA |

phases of adm mss‘gr 1ati QR SGRY | Nt d'vﬁg.'los'x%c@&ﬁﬁées‘ih'al@t' @R1kibhay can’
be 5 standardi zed and delivered in_a consistent vva Wi | e t%pre ent

i nvention has bagditipnsy r Mot firakinpshendofinproy é‘&serﬂ%‘d ®one of

ordinary skibl iwhnitilee ﬁéxhaﬂﬁidgreﬁeﬂmhza;ﬁéwabcdpéetaWSspﬁﬂﬂttmmsthe
nodi fi cations and i nprovegents can be nmade 10 while remaining within the
scope and spiri tap@F“Pﬁg Sg‘ééﬁﬁed clains. - 52 -
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REPLACEMENT SHEET 22 MAR 2000 53 1. A nmethod of autopmi-ee bf
i nstructional material conprising the steps of: aitg&nﬁﬁﬁt ﬁgﬁgﬁ\or
profile data including skill gaps; (b) generating an eREELA@

wor kbook containing instructional materi al corr ellated
profil e dat e skill gaps; (c) displaying the electr Crfvs¥iiesRo0Kk on
st udent morggfgﬁﬂgﬁ (d) collecting student input data |np8t at the student
workstation in response to instruction materials; and (e) updating the
student profile Waak, is redaimasyistie skill gaps, in response to the student

I nput data. 2. A method according to claim1, mherein said step of (b) of
generating an electronic stud wor kbook furt rising the steps of:
(bl') generating an el bt rbMeE ?’t"éiaé’l“reﬁuﬁﬂlf‘%ﬁ%% rpr::ﬂ#g a set of

i nstructional naigstehst benalehatediad bbﬁpﬁisﬁiﬁ_ﬂttl’w @ftiepe, ofk2) displaying
t he teacher wor kbook n a teacQﬁr morkata I on 5§$) eneraé Bg t he student
wor kbook from a subse ahrINGTF HRG: PHUELRR PTORALS | $BFelfel%y i nput
into the teacherskbrksgapson. 3. A nethod according to claim2, wherein
said step (e) further ' 1 he _st I g nt 1 nput data
fromthe student workgg r? estt%%l%% ?egg %‘?"f"sor\lf\%?kéo ﬁ?r& wg&%%ERIEED SHEET
WD 98/ 13807 containing instructional material cd!:ﬁ¢@$9¢/t9622ecolIectlng
t eacher |nput dag@uaggytpfggfléIa;tgeacher wor kst at i on.

(c) displaying the electronic workbook on a

10 student workstation;

{d} collecting student input data input at the
student workstation in response to instructional
materials; and

(e) updating the student profile data in response

15 to the student input data. |

2. A method according to claim 1, wherein said
step of (b) of generating an electronic student |
workbook further comprising the steps of: )

20 (bl) generating an electronic teacher workbook
containing a set of instructional materials correlated
to the student profile, '

{b2) displaying the teacher workbook on a teacher
workstation,

25 (b3) generating the student workbook from a subset
of said instructional materials selected by input into
the teacher workstation.

3. A method according to claim 2, wherein said
30 step (e) further comprises the steps of:
collecting student input data from the student

workstation to the teachers workbook, and

// eet Has Been Replaced
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4. A method according claim3, wherein said step 5 (e) conprises updating
the student profile data in response to student input data and teacher

i nput data. 5. A nmethod according to claim 1, further conprising the step
of collecting instructional 10 nmaterial data corresponding to
instructional materials sent to a student. 6. A nethod aﬁgg&@%gg claim
5, furtherwO8#a80%i ng the step of cal cul ati ng charges ba sai d

i nstructional material data. 7. A nmethod according to claim1l1, wherein said
step of generating @oltibdenhgPEedéndr daiphtC daRal SABuBdihbbStieei ng a test to
the student for identifying a 20 discrete set of skill gaps, wherein the
profile conpri d&aghes HP§EgE?E1%%t of skill gaps. 8. A nethod according to
claim7, wherein said step of (b) of generating an el ectronic student 25
wor kbook further conprisgin he steps..of; | en ' : el oni ¢

t eacher wor kbook coﬁrai%iWgté°§e?c%§§§ﬁﬁﬁr%ﬁ%%kb%élE%%%é??agglgoggé ated to
skill gaps Bn tte <targpeirseprvpdéting HHe ditydenyi pgofhdet dataeinwor kbook on
a teacher 30 wg {0 n | t K m a
subset of said {%o?\ué& :{l'gnép@r%’?grﬁ s}d se ée%%g %%S?%‘Sﬁ?%ﬁ?g ?%feg't eacher
wor kst ation. -54- W08/ 13807

PCT/ US97/ 16672 9. A 4Tt BOfeRR6R" Sbbrdfhd! e Mabinihcr ghleakd step (e)
further conprises the steps of:. collecting student input data fromthe
student wor kbookomRrisi@g: shensEePvef kepbkectily dnstructigpadeting teacher

i nput dat a jignpUpat &t ihlt RRAtheaskeespordsi@tit®instIucbisnbiiofageeats ng clai m
9, wherein said step (e) conprises updating the student profile in response
10 to student FeRbttU& $TAHE Eeacher input data.

6. A method according to claim 5, further
comprising the step of calculating charges based on
18 said instructional material data.

7. A method according to claim 1, wherein said
step of generating a student profile data comprises
- administering a test to the student for identifying a-
20 . discrete set of skill gaps, wherein the profile
comprises the discrete set of skill gaps.

8. A method according to claim 7, wherein said

step of (b) of generating an electronic student
25 workbook further comprising the steps of:

(bl) generating an electronic teacher workbook
containing a set of instructional materials correlated
to skill gaps in the student profile,

{(b2) displaying the teacher workbook on a teacher

30 workstation,

(b3) generating the student workbook from a subset

of said instructional materials selected by input into

the teacher workstation.

-
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11. A method according to claim 10, wherein said step (e) of updating the
student profile data, further conprises adding and subtracting skill gaps.
15 12. A nethod according to claim1l, wherein the step (e) of updating the
student profile data is followed by steps (b), (c), (d) and (e) to forma

f eedback | oop containing steps (b), (c), (d) and (e). 20 1 ,@Bm d
accordi ng t VeP¥IMD  wherein the step (e) of updating the?i's({ru ent sgfr)ofi | e

data is followed by steps (b), (c), (d) and (e) to forma feedback | oop
cont ai ni ng steps (b), 9.c) A fhdihaddad¢e)xrdidly 4. clAimes hodhexeim dBaikf to claim

4, wherein the stg_%p( e%) y”?ﬂé%'g&“%ffsg l{(iilgntstg gf jke data is foll oned by

steps (b), (c), orm edback Io p containing steps (b),
(c), (d) and (e). 30 E@lleAtﬁEQhédu%!&erm’g: dgtal drem7thenekudent he step

(e) of updating t‘}b?. e f W kfbgolkomggdby steps (b), (c), (d)
and (e) to forma ]&é’%g:c&% Ehe {(::%ﬁctﬂgﬁfln;%ste (h), :)L dg and (e). -
55 - WO 98513807 collect:.ng teacher input ata input into the

PCT/ US97/ 16672 1G.esoHE RedkaeseighnNg to claim8, wherein the step (e) of
updating the student profile data is followed by steps (b), (c), (d) and
(e) to forma feedback | oop containing steps (b), (c), (d) and (e). 5 17. A
met hod according to cli@i.m A0mevhedcitcshEimi eflalie) 9of whedatn nspidestspident

Cont i i ng steps. (&) SorBrLoes) Shiacpey O SideRE) pbRehP ) AFRNREC ) 20T

2, vvnerel n the teachaudenttehapiitf datdecand drgachees iaputipgétaati on for

11. A method according to claim 10, wherein said
step (e) of updating the student profile data, further
comprises adding and subtracting skill gaps.

15

12. A method according to claim 1, wherein the
step (e) of updating the student profile data is
followed by steps (b), (c), (d) and (e) to form a

_ feedback ioop containing steps (b), (c), (d) and (e).
20 ’

13. A method according to claim 2, wherein the
step (e) of updating the student profile data is
followed by steps (b), (c), (d) and (e) to form a
feedback loop containing steps (b}, (c), (d) and (e).
25

14. A method according to claim 4, wherein the
step (e) of updating the student profile data is
followed by steps (b), (c), (d}) and (e} to form a
feedback loop containing steps (b), {c}, (d) and (e).

30

15. A method according to claim 7, wherein the
step (e) of updating the student profile data is
followed by steps (b), (c), (d) and (e} to form a
feedback loop containing steps (b), (¢), (d) and (e).
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t aki ng notes, and an application for generating statistics in response to
the student input data. 15 19. A nethod according to claim8, wherein the
t eacher wor kbook further conprises an application for taking notes, and an
application for generating statistics in response to the student input
data. 20 20. A nethod according to claim2, wherein said step of (bl) of
gener at i ng V4P 9138t r oni ¢ t eacher wor kbook further conpri si'?ﬂp"?ﬁ?gl ps of:
(bl'l) generating an electronic director workbook 25 containing a set of

i nstructional mat gri ales CAHgéﬁl@é@ChddbxﬁkiﬁgSEudemhiﬁr 8f i igerditl Dhedi ?‘Fﬂ ayi ng
t he director workboo n | Lector workstation, 1 enerating the

t eacher wor kbool POﬁ]eg gg URAREHIY dihes 5 b&eﬁgt Pﬁégfg%a Attt ials sel ected
by input into tHeldiowedt by sbepst &i)i,onc)zl.(dh\ aatih¢d) acsofshinnga t o cl ai m 20,
wherein said st u r 6¥§¥.' st.eps L - D6 - 98/ 13807
PCT/ US97/ 16672 ?%Iel(i%tc?(ngkgﬁu%lgn |Ar%f?ts s&%?ﬁ f(rggfn ?{:1?9' s{(g)dean'%d \A’oer Kstation
to the teach®rs workbook, collecting teacher input data input into the

teacher workstation, 18nd R method ?gé&qiic?@%tgi:iggggﬂrlbpme@it@ dgg o the

director workstation. 22. A nethod accordi alm21," whereln said step
(e) conprises ufk&Pi 1§)t AE updaling giher istadgataprafibe iwsfuklwed byt udent
| nput dat a, tea@ﬁgbslqaz; def &, (@l r@st @b EBEH}adﬁééHbéE& Adgt hod

according to claim 8, erein said step of (bl) o enerating an el ectronic

teacher 15 wor EBBSRIPEPENEFERINRY sibed 1t HE)sPBAs (8T : (bil) generating an’
el ectroni c dorector workbook

18. A method according to claim 2, wherein the
teacher notebook further comprises an application for
taking notes, and an application for generating

statistics in response to the student input data.

15
19. A method according to:claim 8, wherein the
teacher workbook further comprises an=application for
taking notes, and an application for generating
- statistics in response to the student input data.
20

20. A method according to claim 2, wherein said
step of (bl) of generating an electronic teacher
workbook further comprising the steps of:

{bll) generating an electronic director workbook

25 containing a set of instructional materials correlated
to the student profile,

{bl12) displaying the director workbook on a
director workstation,

(bl3) generating the teacher workbook from a

30 subset of said instructional materials selected by

input into the director workstation.

21. A method according to claim 20, wherein said
step (e) further comprises the steps of:
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vl
containing a set of instructional materials correlated to the student
profile, (bl2) displaying the director workbook on a 20 director
wor kst ation, (bl3) generating the teacher workbook froma subset of said
instructional materials selected by input into the director workstation. 25
24. A nethod according to claim23, wherein said step (e) g SiesT2
conprises t OMBBY of : collecting student input data fromthe student
wor kbook to the teachers workbook, collecting teacher input data input into
the 30 teacher workstallectingmdtedensctinrpytdiatat from fha stadentnto t he

director workstapLoRstat i RERLSQENENE-SHEEL w8rRBeokA Method according claim
24, wherein said step ?ez conpri ses updating the student profile data in
t

response to student iApliiegking tesscdesr ipRPht daBR 1P MIHX S i nput

data. 26. A syste@hbRbrehSeksO on, NSngucti onal delivery, conprising: a
central data base containingyitUQent profile data apd instrugctiona

materials: a Bentral PP&EBSEHRY HFRSHCEdiPBUERE2E_RNRER SHFEE SO,

generating el ect pReksthedsher workbooks fromthe student profile data,
including skill gaps data, and instructional materials; a teacher

wor kst ati on connected to the central processor, including a display for
di spl ayi ng teacher workbooksmeeisd aicedridingheladnt 2h) whearsigs@aidan i nput

device for inputing_teacher |npput dat e ed. | ' e .t eacher
wor kbooks, and asﬁggczgzofmf‘ ¥ s@%sngg’a |t%g’gef:§%t rgglﬁ?%ﬁgttﬁgen?'%%oo%s
conpri sing i et r veisponake hat studdént iinpuesdetse teacher tinmiteddtgputangnd

student profile datluror input data.

23. A method according to claim 8, wherein said

step of (bl) of generating an electronic teacher
15 workbook further comprising the steps of:

{bll) generating an electronic director workbook:
containing a set of instructional materials correlated -
to the student profile, , _ _

(b12) displaying the director workbook on a

20 director workstation, '

(b13) generating the teacher workbook from a

subset of said instructional materials selected by

input into the director workstation.

25 24. A method according to claim 23, wherein said
step (e) further comprises the steps of:
collecting student input data from the student
workbook to the teachers workbook,
collecting teacher input data input into the
30 teacher workstation, and
collecting director input data into the director

workstation.

-
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a student workstation connected to the teacher worHstgkl QLT TICT HeFFg; a

di splay for displaying student workbooks, an input'dev é%%ﬁ&‘“

student input data generated in response to instrUs_;;;%__gﬂ_;EL___ ith the
student wor kbook, and nmeans for forwarding input data to the cenira

processor to update the student profile data. 27. A syste 1.9 to
claim 26, WOMBEH7sai d student profile data conprises skip%%6§§@gk28. A

system according to claim 26, further conprising a director workstation
]gonngct eld to thg AVENDE DASHEEEod abfog@ihg k1w AASSwherenal sdiag a displ ay
or displaying director workhooks nerated by th entral .prqcessor, an

i nput devi ce fo?t?Puﬂﬁhrﬁfqﬁrﬁééﬁongﬁbb?gdg?%.iﬁﬁﬁ%ﬁ%tgﬁogﬁlgegﬁgﬁs%nto t he

di rect or wor kbop&sporesel o ptamceasoinpor daves ateauwhes doputnidataeashér

wor kbooks conprising instructi | materials in response to the director
I nput and the s?fﬁﬁéﬁoﬁw%W$ﬁbd%g?é. 29. A systemfor electronic

I nstructiond delivery, conprising: a central data base containing student

profile data, includjgg 5;{(iéystgfhp?oga@gg&@:’?&{\f@iﬁ@dﬁ%ﬁ%h""' s, a central

processor connected to the entra at abase tor generating electronic
t eacher wor kboottelivery+ rompanigdng:profile data and instructiona

materials, and for genaumlidid h8Chagli Eoftyieilg WdRRk b o8 RE! SI NG
instructional materials In response_to teacher input and Student profile

data; a teacherdab?kardiivitrasiionaddmaberha@lientral processor, including a
di splay forygli splayi ﬂgcéraﬁféflerpﬂwelsl@eek&oﬁﬁeﬁt@aaﬂb lyhe entealr al |
processor, an input. device for inpyting.,teacher input data _in response to
t he teacher morEgBﬁkgfe %ﬁlﬁﬁﬂﬁF4%&PﬁsgéFF§ﬁ°Ebﬁwﬁ§§° ﬁ<¥°FW§°P§50her
wor kst ati on, i n€erosli tige astidspitaprofiilei dpktayand Histoswitional

materials;

a teacher workstation connected to the central
15 processor, including a display for displaying teacher
workbooks generated by the central processor, an input'
.device for inputing teacher input data generated in
response to the teacher workbooks, and a processor for
generating electronic student workbooks comprising
20 instructional materials in response to the teacher
input and student profile data;

a student workstation connected to the teacher
workstation, including a display for displaying student
workbooks, an input device for inputing student input

25 data generated in response to instructional materials
in the student workbook, and means for forwarding input
data to the central processor to update the student
profile data.

30 27. A system according to claim 26, wherein said

student profile data comprises skill gaps.

28. A system according to claim 26, further

comprising a director workstation connected to the
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wor kbooks, an input device for inputing student input data generated in
response to instructional materials in the student workbook, and neans for

forwarding input data to the c processar—ta.updat e t he student
profile data. 30. A system accdf dH@SHBETHaSBE {wherein the teacher and
st udent workstatlons are at thg|_sanme RERLACED. WO 98/ 138

PCT/ US97/ 16679 913807, system according to cratrfm39- conprising a pfurallty

of student workstations. 32. A systemaccording to claim31l, wherein the 5
single | ocation icenkxidlspapedssab) einzsmdimwyusm'-rwdewoﬁdrngmnl%ﬂrmqn 29

uherein the teachgr, nd SLUJRRLoETEALI QRS 1 @1 cREraRTBro06R840N.

34. A systemaccording to claim conprising a plurality of stud ent
wor kst at i ons. 35anA#ypyﬁeﬁﬁHééérﬁ@?mFQRPQﬂQQlﬁ%ﬁﬁCtﬂﬁeFEPHttﬂ%tES S|ngle

location is a U tled ki@ réBpodsé Visd edn@%ﬁqre@tm W8rkbabRs 26andgher €i n
t he teacher and student workstations are at different Iocatlons 20 37. A

syst em accor dPng RXPESHOH For genpraking %%WH‘% Fearher wepkbooks

workstations. 38.colpPAHife apserdbfdondl GaidPidds Whekespohds €6 theacher
and student workstations are at dlfferentJ at| A system

according to cl aidhESEEToApPPEi AR 0% T aﬁeaf’tﬁorkstatlons' 30 -
60 -

29. A system for electronic instructional
10 delivery, comprising:
a central data base containing student profile
data and instructional materials;
a central processor connected to the central
database for generating electronic teacher workbooks
15 from the student profile data and instructional
materials, and for generating electronic student’
workbooks comprising instructional materials in
response to teacher input and student profile data;
. a teacher workstation connected to the central
20 processor, including a display for displaying teacher
workbooks generated by the central processor, an input
device for inputing teacher input data in response to
the teacher workbooks:;
a student workstation connected to the teacher
25 workstation, including a display for displaying student
workbooks, an input device for inputing student input
data generated in response to instructional materials
in the student workbook, and means for forwarding input -
data to the central processor to update the student
30 profile data.

30. A system according to claim 26, wherein the
teacher and student workstations are at the same

location.
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31. A system according to claim 30, comprising a
plurality of student workstations.

32. A system according to claim 31, wherein the
single location is a U~-shaped table.

33. A system according to claim 29, wherein the
teacher and student workstations are at the same
location.

34. A system according to claim 33, comprising a
plurality of student workstations.

35. A system according to claim 34, wherein the
single location is a U-shaped table.

36. A system according to claim 26, wherein the
teacher and student workstations are at different

locations.

37. A system according to claim 36, comprising a
plurality of student workstations.

38. A system according to claim 29, wherein the
teacher and student workstations are at different

locations.

39. A system according to claim 38, comprising a
plurality of student workstations.

T
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