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| NTERACTI VE LEARNI NG SYSTEM W TH PRETEST Fi el d of the |nvent
i nvention pertains to interactive tearning systens. Mre particul d
_invention pertains to conputer based interactive |earning systenms which
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i ncorporate pre and post testing capabilities to evaluate the status and

progress of a user. Background of the Invention: Conputer based interactive

| earni ng systems are known. One particular exanple is described in U.S.

Pat ent No. 5,395,243 to Lubin et al.
and which is Assignee to the Assignee here

f.
of the Lubin et al. Patent are incorporat eg Therein by

INTERACTIVE LEARNING SYSTEM WITH PRETEST
Field of the Invention: -

The invention pertains to interactive learning systems. More
particularly, the invention pertains to computer based interactive learning systems
which incorporate pre and post testing capabilities to evaluate the status and progress
of a user. |
Background of the Invention:

Computer based interactive leamning systems are known. One
particular example is described in U.S. Patént No. 5,395,243 to Lubin et al. entitled
Interactive Learning System and which is Assignee to the Assignee hereof. The
specification and ﬁgures of the Lubin et al. Patent are incorporated herem by
reference.

Lubin et al. describes a computer based interactive learning system
wherein a user can be assisted in learning how to use a pre-written application
program. Typical application programs include word processing or spread sheet
operation or operating systems. Lubin et al. describes three different learning paths.
One of the learning paths is a preset lesson path in which the user goes through a
sequence of audio visual lessons relating to various predetermined features of the
application program being studied. Upon completion of the lesson sequence, the
user is then given an opportunity to work with the actual application program to re-
enforce the previously provided instruction. .

In a second learning path, the user may independently select a topic
relating to an aspect of the application program which is being studied. The user
will then receive audio/visual lessons and/or eleeuonical}y displayed material
relating to that topic. I.

~In a third learning path, the user is able to execute the application
program without receiving any training of the type provided by Lubin’s system.

During this sequence however, the user may access various help files which can
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entitled Interactive Learning System
The specification and figures



reference. Lubin et al. describes a conputer based interactive |earning
system wherein a user can be assisted in learning howto use a pre-witten
appl i cation program Typical application programs include word processing
or spread sheet operation or operating-systens. Lubin et al. describes
three different | earning paths. One of the learning paths is a preset

| esson path in which the user goes through a sequence of audio visual

| essons relating to various predeterm ned features of the application
program bei ng studi ed. Upon conpl etion of_4he | esson sequence, the user is
then given an opportunity to work with the actual application programto
re- enforce the previously provided instruction. In a second |earning path,
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while the program is running. This process can be carried out without having to
exit the application program.

The above described types of learning paths have been found to be
useful and effective for many users. Lubin’s system, however, did not incorporate
any capability to evaluate a user’s level of skill prior to executing any of the
learning paths. It would be desirable to be able to combine systems of the type
taught by Lubin with a functional capability to take into account a user’s initial Ievel
of skill, if any. .

Thus, there continues to be.a need for interactive learning systems
which take into account a user's initial skill level. It would also be desirable, if a
user were able to combine lesson elements to create an individualized learning
expminmeapmifknnany;m&eﬂﬂdkhmikwnﬁng;mﬂm.

Summary of the Invention: .

In accordance with the invention, an inferactive learning system and
nkﬂmxian:pnnﬁdﬁiandcanbetmedibrkmnﬁngaswkw&ﬂ,puywﬁunnpmugmn.
Inoneaqutof&minwuﬁknya;mpmﬁs&indﬁddwﬂhmd,kmnﬁngsammmmecanbp
developed and presented to the respective user for the purpose of improving a user’s
skill and understanding with respect to given subject matter.

.Anappmauwinamxmmnmevﬁﬂ1ﬂw;n&xmtﬁnmmﬁoninaanHME
a prestored, machine-readable database having a plurality of questions or exercises
which are directed toward assessing the individuals understanding of a selected
learning objective. Pluralities of questions are provided for each member of a
plurality of different learning objectives. ) _

Thcapwuauw¢mnimtnuanammhmﬁcewﬂwﬁknlofﬂnzhmmﬁdwﬂ
by sequentially selecting from the database at least one of the questions or exercises
associated with each member of the plurality of learning objectives. The selected
question or exercise is displayed for the individual who m turn enters a response.



w ||l then receive audio/visual |essons and/or electronically displayed
rraterl al relating to that topic. In a third learning path, the user is able
to ‘execute the application programw thout receiving any training of the
type provided by Lubin's system During this sequence however, the user nmay
access various help files which can -2 3.present electronic textual
reference information relating to that application programwhile the
programis running. This process can be carried out wi thout having to exit

the applicati (ﬁhcﬂr&g{h%r?gsponses that is received is evaluated relative to a predetermined
standard beforei the next question is selected.

The system - accumulates the responses and the results of the
evaluations for subsequent processing.

' The apparatus in turn produces from the results of the evaluations a
sequence of instructional units, based on those responses whicﬁ varied ﬁmterially
from the respective standard which are intended to improve the user’s skills on an
individualized basis. The sequence of instructional units can then be presented on
a display, for example, for the individual. The individual can then progress through
the sequence of units so as to improve selected skills in response to the prior
evaluation. . .

In one aspect of the invention, subsequent to completely execution
of the sequence of instructional units, the user can then go through a post-learning
evaluation or test for comparison purposes.

In yet another aspect of the invention, a user can select from among
a number of object elements to independently create a personalized learning
experience. At a first level, fopic-type object elements can be selected which
contain, for example, a single objective and an assessment capability. At a higher
level, lesson-type object elements can be selected. The lesson-type object elements
incorporate a plurality of related topic-type object elements. In another aspect of
the invention, at yet another level, unit-type object elements can be selected The

unit-type object elements incorporate a plurality of related lesson-type object
elements.

In yet another aspect of the invention, learning-type objects can be
grouped together an& associated because they incorporate related subject matter or
one functions as a prerequisite to another. Sxmllarly, umt—type objects can in turn
be associated with one another because they incorporate relaied subject or because
‘some of them represent prerequisites for others.

"



The above descri bed types of

| ear ni ng pat hs have been found to be useful

and effective for many users. Lubin's system however, did not incorporate

any capability to evaluate a user's level of skill prior to executing any

of the learning paths. It would be desirable to be able to combine systens

of the type taught by Lubin with a functional capability to take into

account a user's initial “level of skill, if any. Thus, there continues to
be a need for

initial

skill

i nteractive |earning systems whi ch take into account a user's

level. It would also be desirable, if a user were able to

conmbi ne | esson el enents to creat%ﬁan I ndi vi dual i zed | earni ng experience

apart fromany pre-esta BNvuBerogs p

F advagtages and feafures.of thegpresentinvantion widh:
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the embodiments thereof, from the claims and from the accompanying drawings in
which the details of the invention are fully and completely disclosed as a part of this
specification.

Brief Description of the Drawings:

Fig. 1 is a block diagram of a system in accordance with the present
invention;

Fig. 2 is an overall flow diagram of the process of creating an
individual learning profile; '

' Fig.3isa niore detailed flow diagram of one aspect of the process
of Fig. 2;

Fig. 4 is a more detailed ﬂowrdkmwmm.ofanoﬂmmzwpaﬁtﬂ?&m
process of Fig. 2; and

Fig. 5 is a flow diagram of a process of selecting learmng objects for
the creation of a personal learning experience.

Detailed Description of the Preferred Embodiments: _

While this invention is susceptible of embodiment in many different
forms, there are shown in the drawing and will be described herein in detail specific
embodiments thereof with the understanding that the present disclosure is to be
considered as an exemplification of the principles of the invention and is not
intended to limit the invention to the specific embodiments illustrated.

' Figure 1 illustrates an interactive learning system 10 which
incorporates a plurality of components. The system 10 includes a control unit 12,
which could implemented as a microprocessor. Associated with the microprocessor
12 are read-only memory 14 and read-write tnerilory 16 which communicate with

the processor 12 via a bidirectional bus structure 18. The memories 14, 16, as is

In



met hod are provided and can be used for learning a selected, pre-witten
program In one aspect of the invention, a paperless, individualized,

| ear ni ng sequence can be devel oped and presented to the respective user for
t he purpose of inproving a user's skill and understanding with respect to
gi ven subject matter. An apparatus in accerdance with the present invention
i ncorporates a prestored, nmachine-readabl g database having a plurality of
guestions or exercises which are directed toward assessing the individuals
understanding of a selected |learning objective. Pluralities of questions

R R M TG LR AR .
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| earni ng obj ectives. Thelseteupledito the bus 18 is a monitor, such as a CRT-type display
20, loud speakers 22, magnetic disk drive 24, CD-Rom Drive 26 and a user input
device 28. The user input device 28 could be a keyboard, it could alternately be a
mouse, .

In addition, a local area network (LAN) interface 30 enables the
system 10 to communicate with the local network. Further, a remote . network
interface 32 provides bidirectional communication with the Worldwide Web or other
remote networks either through telecommunications or through other forms of data
umnmﬁﬂmn1v&&mutﬁnﬁﬁﬁom

In normal operation, programs can be stored on and read from disk
drive 24 or CD-Rom drive 26. Graphics can also be read from the CD-Rom drive.

Both the disk drive 24 and the CD-Rom drive 26 can be used as
sources from which databases can be accessed.

During normal operation of the system 10, visual information in
lessons can be displayed on the display unit 20, under control of the processor 12.
Text and graphics can be read from disk drive 24 or CD-Rom drive 26 for the
purpose of displaying same to the user. As will be discussed subsequently, a control
program for the purpose of carrying out the interactive learning process can be
stored on one or both of disk drive 24 or CD-Rom 26 for access by processor 12.
Processor 12 is thus able to carry out a prestored process which provides for
individual assess;ment of a user’s skills prior to the user going through the
interactive lei:uning process. .

Figure 2 is a flow diagram illustrating various steps of a method in
accordance with the present invention. In a step 100, the operating system for the
system 10 is started. In a step 102 execution of the i_nt_'erac_;.tiv_e learning system
‘application program, of a t);pe, for example described in Lubin but for use with an
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question or exercise is displayed for the individual who in turn enters a
response. -3- Each of the responses that is received is eval uated
refative to a predeterm ned standard before the next question is selected.
The system accunul ates the responses and the results of the eval uations for
subsequent processing. The apparatus in turn produces fromthe results of
the eval uati ons a sequence of instructional units, based on those responses
which varied materially fromthe respecti-vg-standard which are intended to
i mprove the user's skills on an

icon driven Qpefaﬁug system such as available under the Tradémark Windows 95

is started. In é step 104 the learning system carries out an initial sequence of

displaying titles and related text. When the system exits the initiating step 104, the

user can select an introduction in a step 106 or can elect to turn directly. to the

course associated with the system in a step 108.

In a step 110, a user can enter a course overview and pre-assessment
testing sequence. After passing through a course overview in a step 112, the user
enters the beginning of a plurality of pre-assessment sequences indicated generally
at 114A, 114B...114N. The steps of a selected pre-assessment sequence are similar
so a description of the sequence 114a will also describe sequences 114B...114N.

In a step 120, instructions are presented on the display 20 for the user
as to how to carry out the pre-assessment process. Subsequently, in a step 122 a
plurality of questions or exercises are displayed, one at a time, in random order on
the display 20. The user responds to each of the questions or exercises using the
keyboard or mouse 28 and the responses are stored by the processor 12. In a step
124, the responses are compared to a pre-established standard, also stoted in the disk
drive 24 or the CD-Rom drive 26 to assess the performance of the user. For
example and without limitation, if questions are presented to the user, they can be
ranged so as to have right or wrong answers or to have more preferred vs. less

- preferred answers which can be in turn reflected in the pre-stored standard. The
correlation between the answers received from the user during the step 122 and the
appropriate or desirable answers as reflected in the prestored standard, provides a
basis for establishing a quantitative assessment of user perfomiance. Subsequent to
the step 124, if an individualized learning profile is to be produced based on the
sequence 114a, that profile is then produced in a step 126. Subsequent to the step
126, the learning units can be presented to the user in a step 130 discussed

subsequently.
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I ndi vidual i zed basis. The sequence of . instructional units can then be
presented on a display, for exanple, for the individual. The individual can
t hén progress through the sequence of units so as to inprove sel ected
skills in response to the prior evaluation. In one aspect of the invention,
subsequent to conpletely execution of the sequence of instructional units,
the user can then go through a post-|earnigng eval uation or test for

conpari son purposes. In yet another aspect of the invention, a user can

sel ect from anong a nunber of object elenents to |ndependently Create a

personal i zed | earning e l.enc a flrst c-type 0

el enents can be sel ect eépafﬁ LBBH’t peneraion tﬁ'ﬁl‘%d"@e‘@ll‘ lga%‘lﬂée &-% and
an assessnent ixPﬁié%’t’EéJ 126’ addftioRal @E&es&:ﬁéfﬁ'seqdeﬁé&ollntw P2 140icaf be k&R S
can be selected. Th esson- type obj ect el enents

to provide a composite learring profile.

Figure 3 illustrates in more detail the generation of the individualized
learning track as illustrated in the step 126. Test items 1-1...1-N to be presented in
the step 122 are prestored in one of the disk drive 24 or CD-Rom drive 26. In the
step 122, one of the test questions or exercises is selected and presented to the user

on the display 20. The answer or response received via the input device 28 is
compared to a previously stored answer and a step 122a. If the answer is
un&ﬁhﬁmMny,ﬂw<ﬂjﬂﬁheasxmkmuivﬁﬁlﬂw1zaimn1mklﬁwzwﬂxmumiuuﬁc
are retrieved in respective éteps 122b, 122c. At least the associated topic is then
added to the individual learning profile in a step 122d. If the answer is answered
correctly in the step 122a, a determination is made in the step 122e if the testing
sequence is finished. If it is not finished, the next test item selected. If the test
sequence is finished, either the next text sequence 114b is entered or the learning
sequence associated with the individual profile is then executed in the step 130.

7 Examples of test items follow as Examples 1 and 2. Example 1
illustrates two different matching-type test items. Example 2 illustrates two different
process educating test items.

[
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incorporate a plurality of related topic-type object elenents. In another
aspect of the invention, at yet another |evel, unit-type object elenents
can be selected. The unit-type object elenents incorporate a plurality of
rel ated | esson-type object elenents. In yet another aspect of the

I nvention, |earning-type objects can be grouped together and associ ated
because they incorporate related subject mati8r- or one functions as a
prerequisite to another.. Simlarly, unit-type objects can in turn be
associ ated with one anot her because they incorporate rel ated subject or
because sone of then1represent prereqU|S|tes for others.

"Example 1
Objective:
1dentify the Explorer features to v1cw files and folders.
Related ‘I‘Opic(s):
Changing the Display
Expanding and Collapsing Folders
TestItam 1: (question type = matching)
Match the button to the task it performs:
a i.l Displays files as large icons
b: = . - Displays filc namcs in a list
c: L[E.J Displays file information for cach file
d '~ Opens a folder
e " Closes a folder

Test Ytem 2: (question type = matching)
Match the feature to the desired outcome.

a: Amange by Date Orders file namcs by last modification _
: b: Arrange by Size ' Lxs:sﬁlenamsaccordmgmthe:rspacereqmremms
c: Amange by Type ~ Displays all text documents
d: Plus Jign Displays the filcs in a folder
- e: Minus Sign Closes an apen foldcr containing files
v Enm_ple 2 )
' Objectxvcs
Prevww a file using Quick View on the sortcut memu.
Related Topic(s):
Quick View

Test Item 1: (question type = simulation)
Complcte the stcps toscca chk View of REPORTI JOC using the shortcut ment.

Tat Hem 2:. (qnatxon type= simulauon)
' Complctc the action to prevww a Quick View of Agenda.doc us:.ng Lhe sho:tcut menu.



-4 - Nunerous other advant ages and features of the present invention will
becone readily apparent fromthe followi ng detail ed description of the

i nvention and the enbodi nents thereof, fromthe clainms and fromthe
acconpanyi ng drawi ngs in which the details of the invention are fully and
conpletely disclosed as a part of this specification. Brief Description of
the Drawings: Fig. 1 is a block diagramof a systemin accordance with the
present invention; Fig. 2 is an overall Tfow diagramof the process of
creating an individual learning profile; Fig. 3 is a nore detailed flow

di agram of one aspect of the process ] .. ) .

Figure 4 is a flow diagram illustrating in more detail executing the
personal learning éequence, step 130. Where the personal learning sequence, created
in the step 122d includes a plurality of topics T,.. Ty the system 10 presents each of
the selected topics in a series of steps 130-1...130-N to the user via the display 20.
The user can interact with the various presented topics via the keyboard or mouse
28 during the process of going through that particular individualized learning
sequence. Subsequent to exiting the learning sequence, the system 10 can present
a post-assessment test in a step 132 to determine the level of skill that the user has
improved to as a result of the process. A similar set of steps can be carried out to
implement the personal learning sequence for each of the units U2..Uy.

Hence, when completed, the user will have experienced an
individualized learning sequence in connection with one or more of the units 1-N.
The user can then exit to the step 109 and enter the application or other program
being taught for direct execution or can enter additional course units for further
instruction. |

' Fig. 5 illustrates an overall flow diagram for an alternate approach
to creating a personalized learning experience based on collecting together a
plurality of separately accessible learning objects. The learning objects are
contained in an accessible date base which is organized in several different ways,
having both hierarchical and contact-sensitive aspects.

A course object is made up of a plurality of independently accessible
unit objects. Unit objects are learning objects which include a plurality of
independent lesson objects. Lesson objects, in turn, are also learning objects which
are made up of a plurality of dependent topic objects. Topic objects are dependent
objects which contain a single objective and an assessment.

The content of a learning object is 'illusn'atqc_i, m an overall sense, in

block 150 of Fig. 5.
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of Fig. 2, Fig. 4 is a nore detailed flow di agram of another aspect of the
process of Fig. 2; and Fig. 5 is a flow diagram of a process of selecting

| earni ng obj ects for the creation of a personal | earning experience.
Det ai | ed Description of the Preferred Enbodi ments: Wiile this invention is
suscepti bl e of enbodinent in many different forns, there are shown in the
drawing and will be ‘described herein in dppail specific enbodi nents thereof
wi th the understanding that the present disclosure is to be considered as
an exenplification of the principles of the invention and is not intended

tolimt the invention trhe RgsoARfid i€ tRTBALIP Mdptddet? tdsthefbnal bOif *

illustrates an. |nteract|ve ear g system
available to a user. A given lesson object exhibits internal cohesion and is focused

about a plurahty of dependent topic objects.

A lesson object incorporates a plurality of objectives as well as a
second plurality of test or assessment items. It also incorporates predefined
sequencing and interactions between related, dependent, topic objects.

Lesson objects can be linked with other lesson objects or c¢an stand
alone. Topic objects, by way of contrast, are dependent on the associated lesson
object and contain only a single objective and an associated assessment.

As illustrated in block 152 of Fig. 5, learning objects can be
implemented out of a plura]ity of linked pages. The pages can be linked together
both linearally and non-linearally. Pages can contain text, multi-media components
and user interaction logic.

Alternately, learning objects can be grouped together as a result of
content or because one or more serves as a prerequisite for another, as illustrated in
element 154 of Fig. 5.

A plurality of learning objects can be selected via a User through an
object access program 156. The User can select, via the access program 156, one
or more lesson objects to be experienced for the purpose of addressing an education

~ or training objective. Learning objects can be stored on a variety of media such as
magnetic d1sc drives and/or CD Rom drives. The object access program 156 can
be accessed by the User not only directly through a local area network but also
remotely via the Internet and the Worldwide Web, if desired. '

From the foregoing, it will be observed that numerous variations and
modifications may be effected without departing from the spirit and scope of the
invention. It is to be understood that no limitatiori w1th respect to the specific
apparatus illustrated herein is intended or should be mferred. It is, of course,

T



incorporates a plurality of conponents. The system 10 includes a control
unit 12, which could inplenented as a m croprocessor. Associated with the
m croprocessor 12 are read-only nenory 14 and read-wite nenory 16 which
communi cate with the processor 12 via a bidirectional bus structure 18. The
menories 14, 16, as is known in the art; can be used to permanently or
tenporarily store constants, prograns beihg-executed, or related data. Al so
coupled to the bus 18 is the nonitor, such as a CRT-type display 20, |oud
speakers 22, magnetic disk drive 24, CD-Rom Drive 26 and a user 5 i nput
Qevice 28, TEudiiRh tb UBWr B}Pite epaficd Uliths ™l duck BOAREHonk as 3R Within the
scope of the claims.



be a nmouse. In addition, a |local "area network (LAN) interface 30 enables
the system 10 to communi cate with the | ocal network. Further, a renote
network interface 32 provides bidirectional conmuni cat iTai Skdet Hus BEs Replaced
Wor | dwi de Wb or *10 ot her renote networks either thrg I

t el ecomuni cati ons or through other forns ‘of data trans

limtation. In nornal operation, progransjzan be stored rom
disk drive 24 or CD-Romdrive 26. Graphics can also be read from.the CD Rom
drive. Both the disk drive 24 and the CD-Romdrive 26 can be used as 1 5
sources from \Wi Eth ﬁﬂgéges can be accessed. During, normal operation of
the system 10; rimation in | essons can be displayed on the
display unit 20, under qontrQA &mpuier basedesmetiodldf automatically providing a

paperless, individualized, learning sequence comprising:

‘storing in a computer readable database a plurality of
questions directed toward assessing an individual’s understanding of a selected
learning objective for each member of a plurality of different learning objectives;

automatically evaluating the individual by randomly and
sequentially selected from the database at least one question associated with each
member of the plurality of learning objectives and displaying each selected question
to the individual for a response wherein each response is received and evaluated
relative to a predetermine& standard before the next question is selected;

accumulating at least some of the results of the evaluations in
a computer storage unit in computer readable form; '

processing the results to automatically produce a specific
sequence of instructional units in response to those responses which varied
materially from the respective standard; and |

presenting the sequence of instructional units on a display for
the individual wherein the individual can interact with each of the units via the
display.

2. A method as in claim 1 wherein in storing step, at least some
of the questions are linked to a plurality of possible answers and in the displaying
step, at least the selected question and the plurality of possible answers are
displayed.

3. A method as in claim 1 wherein in the storing step, some of
the questions are stored in a form which directs the individual to achieve a specified
result without specifying the actions to be taken.

[
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Text and graphics can be read fromdisk drive 24 or CD-Romdrive 26 for the

pur pose of displaying sane to-the-user. As will be discussed subsequently,
a 20 control program for the purpose of carrying out the interactive

| earni ng process CHifs cedne or both of disk drive 24 or CD-Rom 26
for access by procesy ssor 12 i-s thus able to carry out a
prestored process W i or indijyidual assessnent of a user's

skills prior to the user going through the interactive |earning process. 25
Figure 2 is a flowdiagramillustrating various steps of a nmethod in
accordance with the pregsent }nventi.o n _@.:Stqp h.:00,: .Ng system
for the system10 is st4;rted$.‘ ds[agpinlé:%%xgcﬁ%g lgkﬁ?ﬁ%%%%,f"égt?ye

| earni ng systepyARMce eohludiingte3f 'sabieq@ént 3o pyddentingOthe S¥qudte of ipeuttadl i n

D;

Lubin but for use with an
units.

5. An apparatus for providing an automatic, paperless,
individualized learning sequence to a user comprising: .

a;uogmnunﬂﬂepnuxsmn;

a visual display coupled to the processor;

a unit coupled to the processor, for reading control information
and a database from a medium and providing that information to the processor and
vdmmﬁn,h1nmpons=u>ﬂnuinﬁnnmﬁon,ﬂuzpnxz&mramxs&51he(hmﬂmweand
“mwuﬁnthepmxzsmnrhmhhkstﬁnnﬁuyibrnmuknnb'smmnhu;ﬁnn1ﬂu:dwwbmm
a plurality of assessment questions and circuitry for presenting the plurality of
questions to the user on the display; ' c

auser operaBle input device coupled to the processor, whereby

. the user provides responses to the processor to at least some of the assessment
questions and wherein the processor includes further circuitry for evaluating the
responses and in response thereto for establishing a sequence of selected topics for
presentation to the user. .

6. A system as in claim 5 wherein the processor includes further
circuitry for presenting the sequence of selected topics to the user.

7. A system as in claim 6 wherein the processor includes further
circuitry for reading from the database a post-test and circuitry for presenting the
post test to the user.

é. An individualized, paperless, learning system comprising:

a database of different learning objects;

a control unit with circpitry for enabling a user to select an

individual sequence of learning objects from the database;
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-6 - icon driven operating system such as avail abl e under thc Trademark
Wndows 95 is started. In a step 104 the | earning systemcarries out an
initial sequence of displaying titles and related text. \Wen the system
exits the initiating step 104, the user can select an introduction in a
step 106 or can elect to turn directly to.the 5 course associated with
the systemin a step 108 or in a step 11fy _a user can enter a cour se
overvi ew and pre-assessnent testing sequence. After passing through a
course overview in a step 112, the user enters the beginning of a plurality

of pre- assessnent sequences |.ndi cat.ed nerally a 14 114b.. .. 1 . The
steps of a selected pre- as:sés‘i‘ﬁjﬁf uglgag%ﬁg@oa{hg cgpﬁpfw?%@ergaﬁ@g&w%@on of
the sequenceyl}4@adapted to display the individual sequence of learning objects.

9. A system as in claim 8 wherein the control unit includes

circuitry for linking the objects in the individual sequence.

THIS SHEET HAS BEEN
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10 w Il also describe sequences 114b ...114n. If the user wi shes to
skip the pre-assessment by proceedi ng dlrectly to step 108, the Precision
Learning Track view is displayed in step 108a or a hierarchy view of the
course unit lesson topics is presented i¥ step 108b, which leads to a study
of profile units. 15 In a step 120, instructions are
presented on the display 2Qufmictiif: YESINTRE $vaTRAWR pout the
pre-assessment process. Subsequently, in a step 122 ap urallty of
guestions or exercises are displayed, one at a tine, in random order on the
di splay 20. The user responds to each e questions or exercises using

t he keyboard or nouse 28 and the resp are stored by the processor 12.

In a step 20 Yo% DA Gedd ahl { shed
st andard, %ﬁ: .HI-_ .l S 4 papetiod j@ssess
the pe”or useegsmganmdmdualsundermdmgofaselectedlwnmg
dﬁanheﬁnew&umumxrofaphuﬂnynfdmkumthmumgoﬁanwmshkxn

automatically evaluating the individual by randomly and sequentially selecting from the
database at least one question associated with each member of the plurality of leaming
objectives and displaying each selected question to the individual for & response wherein
each response is received and evaluated relative to a predetermined standard before the
next question is selected. Next, accunmiating at least some of the results of the evaluations
in & computer storage unit in computer readable form and processing the resulis to
automatically produce a specific sequence of instructional units in response to those
responses which varied materially from the respective standard. Finally, presenting the
sumumneofhuuuaknwhmmmonadunhyﬁu1henﬂmm&mnvdumdnﬂhsnﬁnmmudcux
interact with each of the units via the display,
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exanple. and without Iimtation, if questlohs are presented to the user,

they can be ranged so as to have right «or- wong answers or to have nore
preferred vs. |less preferred answers which can be in turn reflected in the
pre-stored standard. The 25 correl ati on between the answers received
fromthe user during the step 122 and the appropriate or desirable answers
as reflected in the prestored standard, provides a basis for establishing a
quantitative assessment of user perfornance (step 124). Subsequent to the
step 124, if an individualized |earning profile is to be produced 7.
based on the sequence 114a,” that profile is then produced in a step 126.
Subsequent

1/5
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to the step 126, the learning units can be presented to the user in a step
130 di scussed subsequently. |f desired, prior to generation of the
i ndi vi dual i zed learning profile 5 in the step 126, additional
pre-assessnment sequences 114B... 114N can be executed to provide a conposite
| earning profile. Figure 3 illustrates in nore detail the generation of the
I ndi vidualized |l earning track as illustrated in the step 122. Test itens
1-1... 1-n to be presented in the step g are prestored in one of the disk
drive 24 or CD-Romdrive 26. In the 10 step 122, one of the test
guestions or | s is selected and presented to the user on the display
mJFﬁZ;Er At ' ;

20. The ans PONSE FeGtrytturs Egmice 28 is conpared to
a previously stored answer !Hﬂixa!ﬂaahﬂ nswer is

unsati sfactory, the objective associ at¥ pe t492 item and the
associ ated topic START SKILL BUILDER COURSE
- K )
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are retrieved in respective steps 122b, 122c. At least the associated topic
is then 15 added to the individual learning profile in a step 122d. If
the answer is answered correctly in the step 122a, a deternination is nade
in the step 122f I'f the testing.sequence is finished. If it is not

finished, the next test itemselected. If the test sequence is finished,
either (step 122g) the next text sequence 114b is entered or the user's

performance is assessed in the step 124. 20 Exanpl es of
test itens follow as Exanples | and 2. Exanple'l illustrates two different
mat chi ng-type test itens. :Exanple 2 illustrates two different process
educating test itens. : :
) 3/5
Fig. 3 .
TEST ITEM TEST ITEM eees| TESTITEM
1-n 2-n n-n
AT LEAST . . .
2 TEST ITEMS i * )
L : :
/ TEST [TEM TESTITEM |,,.| TESTIEM
i-2 ‘2. N=2_.
TEST ITEM _ TESTITEM [35.| TESTITEM
i-1 2-1 n-l
122’“\\ _
_ i 24
|  RANDOMLY SELECT ONE OF-
THE TEST ITEMS
. 122h
ANSWER QUESTIO .
CORRECTLY?
NO
1220~
GET THE OBJECTIVE ASSOCIATED
WITH THE TEST ITEM
i 22
GET THE TOPIC(8) ASSOGIATED
WITH THE OBJECTIVE
l 1229\ ' * This Sheet Has Been Replaced
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PRESISION LEARNING TRACK .
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'-8 Exanple 1 Qojective: ldentify the Explorer features to view files and
fol ders. Rel ated Topic(s): Changing the Display Expandi ng and Col | apsi ng
Fol'ders Test Item 1: (question type = matching) Match the button to the
task it performs: a:[err] Di splays files as |arge
icons b:[err] : Displays file nanes in a list Cerr]

Di splays file information for each file 4/5

Fig. 4

-
1224 !
{ unmiper | | unmePLT | e ee| unTNRLT
130
k‘ 1801 .
TOPIC 1 TOREVIEW| ./
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TOPIC 270 neweuj . .
.
bl 130-n
TOPIC N TO REVIEW
UNIT 1 POST- _/’32
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d:[err] - Opens a folder * c:[err] - Cl oses
a folder Test Item 2: (question type = matching) Match the feature to the

desired outconme. a: Arrange by Date Orders filw nanes by | ast

nodi fication h: Arrange by Size Lists file nanes according to their

space reguirenments c: Arrange by Type Di spl ays all text documents d:
Plus Sign Dlsplaysthefllesm%folder e: Mnus Sign

Cl oses an open folder containing files Exanple 2 Cbjective: Preview a file
using Quick View on the sortcut nenu. Fig- 5

LEARNING OBJECT" CONTENT:

CONTEXT
CONTENT
PRACTICE
OBJEGTIVE
MASTERY TEST ITEM(S) (OPTIONAL) 150
BLOOM LEVEL |
INSTRUCTIONAL STRATEGY rJ
MOTIVATIONAL STRATEGY |

LEARNING OBJECT" IMPLEMENTATION: 152

e TR ]

PAGES ARE LINKED TO EACH OTHER BOTH LINEARLY
AND NON-LINEARLY

PAGES CONTAIN:
TEXT

MULTIMEDIA COMPONENTS
-USER INTERACTION LOGIC

LEARNING OBJECT™S GROUPED TOGETHER:

LEARNING | o+ « o ] LEARNING

QBJEC'I'u 1 IOBJEGT“‘ N
LEARNING |
OBJECT™ 2

LEARNING OBJECT™S ARE GROUPED TOGETHER BECAUSE THEY ARE EITHER RELATED
OR ONE SERVES AS A PREREQUISITE FOR ANOTHER.
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Rel ated Topic(s): Quick View Test Item 1: (question type = simulation)

Conpl éte the steps to see a Quick View of EPORT1. DOC usi ng the shortcut

menu. Test Item 2: (question type = sinulation) Conplete the action to

preview a Quick View of Agenda. doc using %he shortcut nenu. -9- Figure 4

is a flowdiagramillustrating in nore d&Pai | executing the personal

| ear ni ng sequence, step 130. Where the personal | earning sequence,
INTERACTIVE LEARNING SYSTEM WITH PRETEST

Abstract

. A computer method of automatically providing a paperless, individualized, learning
sequence including the steps of storing in 8 computer readable database a plurality of
questions directed toward assessing an individual’s understanding of a selected Jearning
objective for each member of a plurality of different leaming objectives, Next, '
automatically evaluating the individual by randomly and sequentially selecting from the
database at least one question associated with each member of the plurality of learning
objectives and displaying each selected question to the individual for & response wherein
each response is received and evaluated relative to a predetermined standard before the
next question is selected. Next, accumulating at least some of the results of the evaluations
in & computer storage unit in computer readable form and processing the results to
automatically produce a specific sequence of instructional units in response to those
responses which varied materially from the respective standard. Finally, presenting the
sumumneofhwuuoﬁumuumhsunadhphyﬂmﬂMBnﬁhm&uﬂvﬂnmamihehﬂhmhuﬂcma
interact with each of the units via the display.

Figure 1 of the drawing shall accompany the publication of
the abstract '
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‘tredted in the step 122d includes a plurality of topics Iferr] Tlerr] the

system 10 presents each of the selected topics in a REPL@EMENQTS}QEE’%I 0-1

130-n to the user via the 5 di splay 20. The]u: W th
the various presented topics via the keyboard or noysg 28 during th
process of going through that particular individual{zpd §3R8% ﬂ%%e uence.
Subsequent to exiting the |earning sequence, the syste a
post-assessnent test in a step 132 to determ ne thellevel

of skill thiat the
user has inproved to as a.result of the prgcess. A & :

be carried 10 out to inplenent the personal Iearnlng sequence for each
of Lhe unt L \ASA o S PO o BRI S L st o8,
o o bl Ay | Lo, L1 SLep 100 and e L
addi tional course units fAdsofconpledrto the bus 18 is the monitor, such as a CRT-type
display 20, loud speakers 22, magnetic disk drive 24, CD-Rom Drive 26 and a user
5 input device 28. The user input device 28 could be a keyboard; it could alternately
be a mousc. '
In addition, a local area network (LAN) interface 30 enables the
Y, system 10 to communicate with the local network. Further, & remote network
interface 32 provides bidirectional communication with the Worldwide Web or
10 other remote networks either through telecommunications or through other forms
of data transmission without limitation,
~ Innormal opetation, programs can be stored on and read from disk
drive 24 or CD-Rom drive 26. Graphics can also be read from the CD-Rom drive.
Both the disk drive 24 and the CD-Rom drive 26 can be used as
15 sources from which databases can be accessed.
During.normal opcration of the system 10, visual information in
lessons can be displayed on the display-unit 20, under control of the processor 12,
W Text and graphics can be read from disk drive 24 or CD-Rom drive 26 for the
purposc of displaying same to the user. As will be discussed subsequently, a
20 control program for the purpose of carrying out the interactive learning process can
be stored on one or both of disk drive 24 or CD-Rom 26 for access by proccssor 12,
Processor 12 is thus able to carry out a prestored process which provides f{or
individual assessment of a user's skills prior to the user going through the
interactive learning process.
25 Figure 2 is a flow diagram illustrating various steps of a method in
accordance with the present invention. In a step 100, the operating system for the
system 10 is started. In a step 102 execution of the interactive learning system

application program, of a type, for example described in Lubin but for use with an

A Fo3 L~
3 2



=1 5 instruction. Fig. 5 illustrates an overall flow diagramfor_an_

al ternate approach to creating a personalized | earnifghs d on
collecting together a plurality of separately access Q@EW;S {'dqct s
The | earning objects are contained in an accessi bl e Hat abase which ijs

organi zed in several different ways, 20 havi ng bpth p3pEEMEEal| and
contact-sensitive aspects. A course object is nmade up pf a pluralityjo
i ndependent|y accessible unit objects. Unit objects fre ning obj ecks

whi ch include a plurality of independent |egson objeg¢ts. Lesson agbjec

turn, are also |learning objects which are made up of a plurality of

dependent topic

contain a singl i @tﬁ?@gﬁ Qrgc?gl:lu@ %{@ﬁ@c&ﬂﬁgﬂgﬁlﬁg}%@%%éé@ag?lgg,l klegés‘l‘ﬁv‘ﬂéﬁ?

object is illusqgatpdd I f&teBVRI4AHHe BEMRR: syslem carrics out an initial sequence of

5

-
10

—
20
25

displaying titlcs and related text.” When the system exits the initiating step 104, the
uscr can select an introduction in a step 106 or can clect fo turn directly to the
course associated with the system in a step 108 or in a step 110, a user can cnter a
course overview and pre-assessment testing sequence. After passing through a
coursc overview in a step 112, the user enters the beginning of a plurality of pre-
asscssment sequences indicated generally at 114a, 114b...114n. The steps of a
selected pre-assessment sequence are similar so a description of the sequence 114a
will also describe sequences 114b...114n.

If the user wishes to skip the pre-assessment by proceeding directly
to stcp 108, the Precision Learning Track view is displayed in step 108a or a
hierarchy view of the course unit lesson topics is presented in step 108b, which
leads to a study of profile units. |

In astep 120, instructions are presented on the display 20 for the user
as to how to carry out the pre-assessment process. Subscquently, in a step 122, a
plurality of questions or excrcises are displaycd, one at a time, in random order on
the display 20. The user responds to each of the questions or exerciscs using the
keyboard or mouse 28 and the responses ate stored by the processor 12. In a step
124, the responses are compared to a pre-established standard, alse stored in the
disk drive 24 or the CD-Rom drive 26 to asscss the performance of the user. For
example and without limitation, if questions are presented to the user, they can be
ranged so as to have right or wrong answers or to have more preferred vs. less
preferted answers which can be in turn reflected in the pre-stored standard. The

corrclation between the answers received from the user during the step 122 and the

in

appropriate or desirable answers as reflected in the prestored standard, providesa =

basis for establishing a quantitative assessment of uscr performance (step 124),

Subsequent to the step 124, if an individualized Icarning profilc is to be produced



bl ock 150 of Fig. 5. -10- The lesson object is the snallest

i nstructi onal

i nternal cohesion and is focused about a plurality ofik S H—t+-opT
objects. A lesson object incorporates a plurality of {objectives as wel

dent

activity available to a user. A given _ ]mtsmﬂ'p

o

ab second plurality of test or assessnent itens.) It aBsmEGriﬁ?ﬁﬂr tes

predefi ned sequenci ng and interactions between rel atdd,|] dependent
obj ects. Lesson objects can be linked with other | esqdorno0bjects or can

st and

10

15

20

pil c

bascd on the sequence 114a, that profile is then produced in a step 126; Subsequent
to the step 126, the learning units can be presented to the user in a step 130
discussed subscquently.

If desired, prior to gencration of the individualized learning profile
in the step 126, additional pre-assessment sequences 114B...114N can be cxccuted
to provide a composite learning profile.

Figure 3 illustrates in more detail the gcncration ofthe individualized
learning track as illustrated in the step 122. Test items 1-1...1-nto be presented in
the step 122 are prestored in one of the disk drive 24 or CD-Rom drive 26. In the
step 122, one of the test questions or cxercises is selected and bl'esenled to the user
on the display 20. The answer or response received via the input device 28 is
compared o a previously stored answer and a step 122a. If the answer is
unsatisfactory, the objective associated with the test item and the associated topic
are refricved in respective steps 122b, 122¢. At least the associated topic is then
added to the individual learning profile in a step 122d. If the answer is answered
cotrectly in the step 122a, a determination is made in the step 1221 if the testing
sequence is finished. If it is not {inished, the ﬁext test item selected. If the test
sequence is finished, either (step 122g) the next text sequence 114b is entered or the

uscr’s performange is assessed in the step 124.

Examples of test items follow as Examples 1 and 2. Example 1
illustrates two different matching-type test items. Example 2 illustrates two

different process educating test items.

its
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assessnent. 10

--al one. Topic objects, by way of contrast, are dependeW ed
| esson object and contain only a single objective ang MTQHEET '

| earni ng obj ects can be inplenented out of a plurality

As illustrated in bl dck

%g ges] The
pages can be |linked together both linearly and non-Iing¢arly. can

contain text, nulti-nedia conponents and user interag¢tiomtogte:
Alternately, |earning objects can be grouped9togethet_as a result of 1p
content or because one or nobre serves as a prerequisite for anotrmers

illustrated in clement 154Figuréidds aFlovAdpgrarm lillisirathg i@ atore dotadlobeetiSng e
be selected via a User through an object access program 156. The User can

sel ect, via the PRisen lparsigasequeece,otiep d30moWhcre thropersonal clearning aequence,

experienced for
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10
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ér&%c 'in %Ss?cpo{Z 1912: u%lgg a gltgaitgf%%(%iicso'P,..TN the system 10 presents
each of the selected lopics in a series of stepé 130-1...130-n to the user via the
display 20. The uscr can interact with the various presented topics via the keyboard
or mouse 28 during the process of going through that particular individualized
learning sequence. Subsequent to exiting the learning sequence, the system 10 can
present a post-assessmetit test in a step 132 to determine the level of skill that the
uscr has improved to as a result of the process. A similar sct of steps can be carried
out to implement the personal learning sequence for each, of the units UEUN.

Hence, when completed, the user will have experienced an
individualized learning sequence in connection with one o more of the units 1-n.
The uscr can then exit to the step 109 and enter the application or other program
being taught for direct execution or can enter additional course units for further
instruction, |

Fig, § illustrates an overall flow diagram for an alternate approach
to creating a personalized learning experiecnce based on collecling together a
plurality of scparately accessible learning objects. The learning objects are
contained in an accessible database which is organized in scveral different ways,
having both hierarchical and contact-sensitive aspects.

A course object is made up ofa plurélity of independently accessible
unit objects. Unit objects are learning objects which include a plurality of
independent lesson objects. Lesson objects, in turn, are also Icarning objects which
arc madc up of a plurality of dependent topic objects. Topic objects arc dependent
objects which contain a single objective and an assessment.

The content of a learning object is illustrated, in an overall sense, in
block 150 of F'ig. 5. '



.-20 = or training objective. Learning objects can be[sh omr—a—vearef y
of nmedia such as magnetic disc drives and/or CD Romd R]ﬁMCE'MENEbSHEET
access program 156 can be accessed by the User not onfyfdirectly tnr 'gb\éa

| ocal area network bu also renotely via the Internet: anf td] gﬁgd b,

numer

If desired. Fromthe foregoing, it will be observed tpa

variations and 25 modi fications may be effected Wt firom
the spirit and scope of the invention. It is to be ungderstood that no
limtation with respect to the specific appgyatus illustrated nererm s

I ntended or should be inferred. It is, of coursey I ntended to cover by

the appended clains all sygj) 1gRgdhidbfet i4R8 shfunbd'ihddfiche ihffuctional activity

available to a user. A given lesson object exhibits internal cohesion and is focused
about a plurality of dependent topic objects.
A lesson object incorporates a plurality of objectives as well as a
5 second plurality of test or assessmcent items. It also incorporates predefined
sequencing and interactions between related, dependent, topic objects.
Lesson objects can be linked with other lesson objects or can stand
U ~ alone. Topic objects, by way of contrast, are dependent on the associated lesson
object and contain only a single objective and an associated assessment,

10 As illustrated in block 152 of Fig. 5, lc.arning objects can be
implemented out of a plurality of linked pages. The pages can be linked together
both lincarly and non-linearly. Pages can contain text, multi-media components and
uscr interaction logic.

Alternately, learning objects can be grouped together as a result of

15 content or because one or more serves as a prerequisite for another, as illustrated
in clement 154 of Fig. S.

A plurality of learning objects can be selected via a User through an
object access program 156. The User can sclect, via the access program 156, one
or more lesson objectsto be expc1*iénced for the purpose of addressing an education

- 20 or training objective. Learning objects can be stored on a varicty of media such as
magnetic disc drives and/or CD Rom drives. The object access program 156 can
be accesscd by the User not only directly through a local area network bu also
remotely via the Internct and the Worldwide Web, if desired,

From the [oregoing, it will be observed that numerous variations and

25 modilications may be effected without departing from the spirit and scope of the
invention. It is to be understood that no limitation with respect to the specific

apparatus illustrated herein is intended or should be inferred. Tt is, of course,



-scope of the clains. 12- What is Olainmed: 1. A conput er based net hod
of automatically providing a paperless;:i ndi=vi dual i zed, |l ]
conprising: storing in a conputer readabl e dat abase a ¢] A EET

guestions directed toward assessing an individual's under standl ng of a-’
sel ected | earning objective for each nenber of a pluraki ¢

| ear ni ng obj ectives; automatically evaluating the indiyi jual y
and

-12-

What is Claimed:
1. A computer based method of automatically providing a
paperless, individualized, learning sequence comprising:
storing in a computer readable database a plurality of
5 questions dirccted toward assessing an individual's understanding of a selected
learning objective for each member of a plurality of different learning objectives;
automatically evaluating the individual by randomly and
U sequentially selected from the database at least one question associated with cach
member of the plurality of learning objectives and displaying each sclected question
10 to the individual for a response whercin each response is received and evaluated
relative to a predetermined standard before the next question is selected;
accumulating at least some of theresults of the evaluations in
a computer storage unit in computer readable form;
processing the results to automatically préduce a spéciﬁc
15" sequence of instructional units in response to thosc responses which varicd
matcrially from the respective standard; and
presenting the sequence of instructional units on a display for
P the individual wherein the individual can interact with cach of the units via the
display. |
20 2. A method as in claim I wherein in storing step, at least some
of the questions are linked to a plurality of possible answers and in the displaying
step, at least the selected question and thé plurality of possible answers are
displayed. |
3. A mecthod as in claim 1 which includes presenting a
25 performance evaluating test, subsequent 1o presenting the sequence of instructional
units.
4. An apparatus for providing an automatic, paperless,

individualized learning sequence to a user comprising:

* c L " S *



..sequentially selected fromthe database at |east one que.s;.x_.n.u_ass.ouat-ed—l
w th each nenber ofthe plurality of |earning objectives REPLACEMBJ/T Sﬂm h
sel ected question 10 to the individual for a response .
respaonse is received and evaluated relative to a predets
before the next question is selected; accunulating at |4g
results of the evaluations in a conputer storage unit in :
form processing the results to automati caldy produce a fspecific 15
sequence of instructional units in response to those respoefrses—whcirvaried
materially frjomthe respecti vgpi-b? fmidble pfstelopsent i ng the sequence of

I nstructional| units on a display for the | nd| vi dual wherein the individual
can interact with each of the awisuadisplaytdoaphidsplthe processor;

& unit coupled to the processor, for rcading control
information and a database from a medium and providing that information (o the
5 processor and whetein, in response to that information, the processor accesses the
| databasc and wherein the processor includés circuitry for randomly selecting from
the database a plurality of assessment questions and circuitry for presenting the
- plurality of questions to the user on the display;

A a user operable input device coupled to the processor,

10 whercby the user provides responses to the processor to at least some of the
asscssment questions and wherein the processor includes further circuitry for
evaluating the responses and in response thereto for establishing a sequence of

selected topics for presentation to the user.

5. A system as in claim 4 wherein the processor includes further
15 circuitry for presenting the sequence of selected topics to the user.
6. A system as in claim 5 wherein the processor includes further

citeuitry for reading from the database a post-test and circuitry for presenting the

post test to the user.

I
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2. .

“A method “as in claiml mhe(eih in storing step,

at 'Teast soie of the questions are, linked to:.a plurality of possible

answers and in the displaying step, at:|east the selecteq ror—akd-the
plurality of possible answers are displayed 3. A et h¢ QEKCEME%H?BHEEI
whi ch includes presenting a 25 performance eval uating fest, suU
to presenting the sequence of instructiqul units. 4. s fof
providing an automatic, paperless, individualized |earnipg sggggﬁgéwﬁg
user conpri g; B ——
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__-lé - a progranmmabl e processor; a visual display coupled

to the processor;

a unit coupled to the processor, for reading control i nf doFRE |
dat abase from a nmedi um dnd providing that information to REBLA&EMENT gHEET
processor and wherein, in response to that information, t{th¢ processor
accesses the database and wherein the processor incl udes |ci rcoizovcing
randomy selecting fromthe database a }#ural ity of assegspgent questions
and ci er f presenting the pl ura13 y of questions fo € user e
di spl ay; @erg)perabl e input device coupled to the pro¢essor. 10 :
whepeby t he,us provi des respg s to the process {:ﬁ at | east sone of:
thd @ ﬁgﬁﬂi uestions and wher elltdat he processﬁ Bdes furt er 114"
circuitry for _
TEST ITEM TESTITEM |, .| TESTITEM
1-n - 2-n n-n
AT LEAST . ' . .
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TEST ITEM - TESTITEM . oe TEST ITEM
v 1-1 2-1 n-1
122’\ -
122a
y 1 |
RANDOMLY SELECT ONE OF-

g THE TEST ITEMS

GET THE OBJECTIVE ASSOCIATED
WITH THE TEST ITEM

. l 122d 2
GET THE TOPIC(S) ASSOCIATED
WITH THE OBJECTIVE

'

ADD TOPIC(S) TO THE
PRESISION LEARNING TRACK
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evaluatlng the responses and in response thereto for estghlishing a

sequence of selected topics for presentation to the user.
in ¢laim4 wherein the processor ‘i ncludes further 15
presenting the sequence of selected top
in claim5 wherein the processor includes

REPLACEMWF SHEET,
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