PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6,

G09B 19/00 Al

(11) International Publication Number:

(43) International Publication Date:

WO 00/02178

13 January 2000 (13.01.00)

(21) International Application Number: PCT/US99/15251

(22) International Filing Date: 6 July 1999 (06.07.99)

(30) Priority Data:

09/110,569 6 July 1998 (06.07.98) UsS

(71)(72) Applicants and Inventors: HO, Chi, Fai [US/US}]; 965
Astoria Drive, Sunnyvale, CA 94087 (US). TONG, Peter, P.
[US/US]; 1807 Limetree Lane, Mountain View, CA 94040
(US).

(74) Agent: TONG, Peter, P.; 1807 Limetree Lane, Mountain View,
CA 94040 (US).

(81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY,
CA, CH, CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, IL,
IS, P, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV,
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU,
SD, SE, SG, SI, SK, TJ, TM, TR, TT, UA, UG, UZ, VN,
ARIPO patent (GH, GM, KE, LS, MW, SD, SL, SZ, UG,
ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European patent (AT, BE, CH, CY, DE, DK, ES, FI,
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent
(BF, BJ, CF, CG, Cl, CM, GA, GN, GW, ML, MR, NE,
SN, TD, TG).

Published
With international search report.

(54) Title: COMPUTER-AIDED LEARNING METHODS AND APPARATUS FOR A JOB

(57) Abstract

Computer—aided learning methods and ap-
paratus that can automatically provide learning
materials for a user based on a job position re-
lated to the user, who is associated with a com-
pany. In one embodiment, a retriever retrieves
the job position (102). Then, a learning deter-
minator identifies the one or more jobs needed
to be done for the job position, and determines
whether the learning materials needed for the
one or more jobs should be presented to the user
(104). The job position can be the position the
user occupies, or can be the position the user is
interested in.
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COMPUTER-AIDED LEARNING METHODS AND APPARATUS
FOR A JOB

BACKGROUND OF THE INVENTION

This invention relates generally to computer-aided learning methods and
apparatus, and more particularly to computer-aided learning methods and
apparatus to help a user regarding a job.

We are living in the midst of tremendous technological changes. In the

10 workplace, technology might be replacing numerous wérkers. Our job skill
might become obsolete within a decade. Though technology is permeating
gradually into every stratum of the society, it is very hard to keep up with so
much changes.

Not only is it hard to keep up, technology has made the world much

15 smaller, and global competition much more intense. It is not uncommon for a
product to have its software written in India, semiconductor chips manufactured
in Malaysia, overall physical design done in Italy, and its promotion extensively
performed in the United States. The product uses expertise from so many
different places because someone in the other side of the world might be able to

20  do the job better than us, but at half of our price.

Not just facing global competition, we are also challenged by the younger
generation. Many of them have access to computers and the Web at a very young
age. Before graduation from high school, they might have already spent years
playing with the Web. Their knowledge in computer might be much more up-to-

25 date and hands-on than ours. They might be much more effective and efficient
than us in performing computer-oriented jobs.

From the employees’ perspective, they are facing the challenge of keeping
their jobs. From the employers’ perspective, they may be trying to keep their
people. Employers have to produce good products at reasonable prices in order

30 for their companies to survive. But, with competition from so many directions, it
is becoming more and more difficult for employers not to consider laying off

some of their employees.
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Our career is at risk. We need to keep on learning to stay competitive.
We also have to keep on learning to help us move up the corporate ladder.

However, many of us are already working full time. It is difficult to find
time to learn. Computer-based learning may be able to alleviate part of the
problem by allowing learning materials to be conveniently accessible, such as
through the Web, or on compact disks. Learning from such materials are
typically cheaper than learning from a live instructor in a classroom. Computer-
based learning approaches give us the freedom to decide the time and the place to
learn. Thus, computer-based learning is an efficient learning medium.

On the other hand, saving time and money to learn may not imply that we
know what to learn. Though we may want to learn materials directly useful to
our jobs, sometimes, it is not clear what those materials are, and where we can get
hold of them. The problem becomes more acute if we are trying to move up in
our career. What needs to be learnt may not be easy to define.

It should be apparent that there is a need to automatically provide

appropriate learning materials in easily accessible manner for a user regarding a

job.
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SUMMARY OF THE INVENTION

The present invention provides computer-aided learning methods and
apparatus for supplying appropriate learning materials to a user based on a job
position that is related to the user. The materials are easily accessible and can
prepare the user to do the job.

Every company, whether big or small, tries to satisfy certain customer
needs. In order to satisfy those needs, companies have a number of jobs that need
to be done. For a small company, the jobs might be setting up an electronic
mailing system, or its accounting system. Big companies have more elaborate job
classification and descriptions.

A company may try to fill its job needs by creating different positions.

For example, to find someone to set up an electronic mailing system, the
company might try to hire an information technologist. For a small company, the
technologist might also be responsible for many other tasks, such as to install a
new intelligent phone system for the company.

If the company has an organization chart, each node in the chart can
denote one position. Every position has its responsibility, which can be
performing one or more jobs by anyone filling that position. Some companies
retain such information in their human resource department. If an employee is at
a certain position, and his job requirement changes, the company can reflect the
change by changing the job description of that position.

To fill a position with a job description, the company hires a person with a
certain background. Such background, with its experience, can be acquired
through learning certain materials.

In one embodiment, a computer stores in its database the one or more
positions of the company, with their job descriptions, and the learning materials
to be acquired to fill each position. Such information can be updated as changes
occur.

Based on, for example, the organization chart and the position of the user,
the computer can identify the jobs she needs to do, and the learning materials she

needs to acquire, or she should have acquired, to do those jobs. From the

3
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organization chart, the computer can also identify the positions of her colleagues
and her superiors, the jobs they need to do, and the corresponding learning
materials to be acquired to do those jobs.

In one embodiment, the computer asks the user if she wants to move into
positions different from her position, such as her supervisor’s position. If the
answer is affirmative, the computer can deliver appropriate learning materials for
her to learn.

In another embodiment, a user has her own business. Her position is a
small business owner. Based on her position, the computer can identify the
numerous tasks or jobs she needs to do, and the learning materials she needs to
acquire to do those jobs. Based on these information, the computer again can ask
her if she wants to acquire certain knowledge to do some of her tasks. If she
wants to, the computer can deliver those learning materials to her.

Learning materials provided to a user can be delivered through her
computer. She can be in control as to when to learn. If the materials are
delivered through a network, she can also have a certain degree of freedom to
choose the learning location.

Thus the present invention can selectively provide appropriate materials
to help a person do a job. The materials can be provided in an easily accessible
manner.

Other aspects and advantages of the present invention will become apparent
from the following detailed description, which, when taken in conjunction with the

accompanying drawings, illustrates by way of example the principles of the

invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a set of steps to implement one embodiment of the present

invention.

" FIG. 2 shows an apparatus to implement one embodiment of the present
invention.
FIG. 3 shows examples of job positions applicable to the present invention.
FIG. 4 shows one embodiment of relationships among the job position with
different jobs to be done and the appropriate learning materials applicable for the

jobs.

FIG. 5 shows a number of rules to determine if learning materials should be

presented in the present invention.

FIG. 6 shows examples of different job positions for a user in the present

invention.

FIG. 7 shows examples of characteristics of the profile of a user in the
present invention.

FIG. 8 shows one embodiment on deciding when to present learning
materials in the present invention.

FIG. 9 shows one embodiment in the present invention of extracting

documents in a database.

FIG. 10 shows one approach to extract documents in a database using the

present invention.

FIG. 11 shows an example of how software development documents are

cataloged in the present invention.

FIG. 12 shows examples of rules to organize extracted documents using the

present invention.

FIG. 13 shows one set of steps to generate a document in the document

database of the present invention.

FIG. 14 shows one embodiment to generate a document in the document

database of the present invention.

FIGS. 15A-B show examples of hardware to implement one embodiment of

the present invention.

PCT/US99/15251
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Same numerals in Figures 1-15 are assigned to similar elements in all the
figures. Embodiments of the invention are discussed below with reference to
Figures 1-15. However, those skilled in the art will readily appreciate that the
detailed description given herein with respect to these figures is for explanatory

5 purposes as the invention extends beyond these limited embodiments.
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DETAILED DESCRIPTION OF THE INVENTION

The present invention can automatically provide learning materials
regarding a job of a company to a user, who is associated with the company. The
decision whether to provide learning materials to the user depends on a job
position that is related to the user. Learning materials are presented to the user for
a number of reasons, such as to help her do the one or more jobs involved in the job
position, or just to help her learn about the job position.

In one embodiment, the user is associated with the company if she can
access the company’s private information, or information that is not available to
the public. The user can be associated with the company under a number of
conditions. For example, she can be the company’s employee, contractor or
consultant.

There are a number of ways to implement the present invention. FIG. 1
shows one set of steps, 100; and FIG. 2 shows an apparatus, 200, to implement one
such embodiment. First, a retriever, 202, retrieves (step 102) the job position,
which, in one embodiment, is the job position occupied by the user. Then, based on
one or more criteria, a learning determinator, 204, determines (step 104) whether
learning materials should be presented to the user. In one embodiment, the
retriever, 202, can identify her job position from her profile, which can also be
stored in the apparatus.

In one embodiment, the learning determinator, 204, identifies the one or
more jobs to be performed by a person occupying the retrieved job position; and the
learning determinator, 204, may also ascertain the learning materials applicable to
perform the one or more jobs. If learning materials should be presented to the user,
a material presenter, 210, presents (step 106) the learning materials to her.
Information such as the learning materials, and the jobs related to a job position,
can be stored in a learning database, 208.

FIG. 3 shows examples of job positions, 250, for the present invention. In
one example, the user may be a small business owner, 252, without any or with

very few employees. In one embodiment, the learning materials depend on the

business the owner is in.
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In another example, the user might hold a position, 254, in a company with
many employees. That job position may be the position the company used to hire
her, or later to evaluate her performance. Typically, the company includes an
organization chart, which can be a chart showing her position relative to others.
The chart is typically a hierarchical structure. It can start with the company’s
management team, including the major department heads, such as the chief
technology officer. Then, under each department head, there is another chart
showing the job positions of employees in her department. The job positions can
include different grade levels, such as senior member of the technical staffs, and
junior member of the technical staffs. In one embodiment, a position in the chart
also includes data describing the one or more jobs a person in that position has to
do. The title of the one or more jobs can be tied to their corresponding job position.
Information in the chart can be stored in the learning database.

In yet another embodiment, the job position is from standard positions, 256,
of an industry. For example, the industry is the banking industry, and the job
position is a bank teller. The user may want to learn about a job position of a
company, or she may want to occupy that position. In this situation, the job
position is related to the user in the sense that she is interested in that job position.

In another embodiment, each job position only has one job to perform. In
this case, the title of the position can be the title of the job.

People in different job positions typically have to perform different jobs.
Based on a job position, the corresponding one or more jobs that are required to be
done can be defined. For example, a small business owner might have to set up an
intelligent mailing system, a Window NT environment on one of her computers,
and an accounting system. She might have to connect a number of her computers
and computer peripheral devices to a router. There can be many jobs she needs to
do. Some of them can be quite complicated, and some of them might be related to
each other. She might have to do some of them a number of times, such as
preparing yearly income tax return for her company. However, some of them she
might only have to do once, such as setting up her intelligent mailing system. All
of the jobs can be linked or partially linked together, into linked job titles. The
linked job titles can indicate through a hierarchical structure which job should be

8
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performed before some of the other jobs. This can be for efficiency reasons. The
linked job titles of a small business can be defined, for example, by those skilled in
the art of that business, and will not be further described in this disclosure.

Similarly, an employee in an organization with a specific job position also
has one or more jobs to perform. For example, if she is a circuit designer, she
might have to know how to use a computer-aided design tool, the methodology of
circuit design, the ways to test a designed circuit to see if it functions properly under
normal and stressed conditions, and techniques to present her results to her
colleagues.

The one or more jobs to be performed for a job position can be classified.
FIG. 4 shows one embodiment of hierarchical relationships among the job position,
250, and the one or more jobs, such as 260, to be performed. A job can be further
classified into sub-jobs, such as 262. In one embodiment, such relationship
information can be stored in the learning database, 208.

To accomplish different tasks one needs certain skills and knowledge.
These skills and knowledge can be learnt. In one embodiment, the learning
database also includes information of learning materials one should have acquired
to accomplish a certain job.

FIG. 4 shows one embodiment of relationships among the appropriate
learning materials for a job. In one embodiment, the learning materials are
modularized, with each learning module, such as 264, being an object. Some of the
learning materials are further classified into sub-learning material modules. These
learning material modules may be stored in the learning database. In another
embodiment, the apparatus can access through a network the learning materials
when they are needed.

The learning material modules may be in different formats and approaches.
For example, the materials can be a multi-media presentation, interactive
presentations with questions and answers, or can have exercises. In one
embodiment, a learning material module includes a scenario on solving a problem

in a job. By following the scenario, the user can learn how the problem should be

resolved.
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Through the user’s job position, the determinator, 204, can access the
learning database to identify the one or more jobs required to be performed by the
user. The determinator, 204, can also identify positions related to the user’s
positions, and the corresponding jobs required to be performed in those positions.
Further, the determinator, 204, can also identify from the learning database the
learning materials that one should have acquired to accomplish one or more of
these jobs.

FIG. 5 shows a number of rules applied by the learning determinator, 204,
to determine (step 104) if learning materials should be presented. In one
embodiment, the determinator, 204, determines based on the user’s response (step
275). The learning determinator, 204, can ask the user a question. For example,
the determinator. 204, can ask the user if she wants to learn a subject matter (step
277), such as how to invest in bonds. In another approach, the determinator, 204,
asks the user if she wants to do a certain job (step 279), such as writing a program
for an embedded controller.

In yet another embodiment, the determinator, 204, asks the user if she wants
to fill a certain job position (step 281). FIG. 6 shows examples of different job
positions for the user to fill. The position can be the user’s supervisor’s or
superior’s position, 302, or the positions of the user’s colleagues, 304. For
example, the user is a marketing manager, the determinator, 204, can ask her if she
wants to be a finance manager. If the user wants to, which can be in the form of
clicking a dialogue box, the material presenter, 210, presents materials to the user.
As an illustration, if the user wants to be a finance manager, the determinator, 204,
may decide to present certain learning materials regarding finance to her.

In another embodiment, the learning determinator decides without asking
the user. In one embodiment, the decision depends on the needs, 287, of the
company. For example, due to changes in the market place, the company requires
their sales personnel to understand the Russian culture so as to sell its products in
Russia. Due to such change in needs, the learning determinator, 204, decides that
learning materials on Russian culture should be presented to the user.

In yet another embodiment, the determination is based on a profile of the

user. 206. FIG. 7 shows examples of characteristics in a user profile, 206. One
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example is the user’s job position, 250. Another example is the user’s resume, 352.
For example, the company wants to hire a technical writer for a biochemistry
product, but can only find a writer good in chemistry. Based on the user’s resume,
which shows that the writer does not have sufficient background in biology, the
determinator, 204, decides to present learning materials on biology to the user.

Information in the user profile, 206, can include the jobs accomplished, 350,
by the user. For example, if the user has written numerous programs in C, the
determinator, 204, might decide that learning materials on the programming
language C++ should be presented to the user.

In yet another embodiment, characteristics in the user profile, 206, include
the user’s performance review, 354, previously entered into the apparatus, 200, by,
for example, the user’s supervisor, 356, or her peers, 358. Her supervisor, 356, may
indicate that she is weak in word processing skills, while her peers, 358, may
indicate that the user is weak in communication. These information can be
collected and stored in the user profile, 206. Based on such information, the
determinator, 204, can decide that certain materials should be presented to the user.

Some of the above determination factors can be mixed and matched. For
example, information in the user profile, 206, and the company needs can be
combined to make the determination. As an illustration, the user has successfully
designed a 50 MHz digital-to-analog converter. Due to changes in the market
place, the company needs to sell a S00 MHz converter. The determinator, 204,
based on such information, decides that the user should learn microwave integrated
circuit technology. In another example, the user’s preference is also taken into
account. For example, the company needs people to sell in Russia and Malaysia.
Such requirements are presented to the user. It will then be up to the user to decide
which sales position she is interested in. From her preference, the determinator
decides the types of learning materials to be presented to the user.

If materials should be presented, in one embodiment, the time to present can
be decided in a number of ways, as shown, for example, in FIG. 8. It can be the
material presenter, 210, or the determinator, 204, deciding (step 404) when to
present the materials to the user. In one embodiment, the decision is based on the

user’s schedule or calendar, which can be in the user profile, 206, or has previously

H



WO 00/02178 PCT/US99/15251

10

15

20

25

30

been entered into the apparatus. For example, the user has meetings from 9 am to 4
pm, today. The determinator, 204, based on such information, asks the user if she
wants materials to be presented to her at 5 pm; or the determinator, 204, just tells
her that materials will be presented to her at 5 pm today.

" In another embodiment, the presenter, 210, first lets the user know that she
might have to spend a certain number of hours on the materials. Then, when the
user accesses her computer system every day, the determinator, 204, can ask the
user if she wants to reserve 45 minutes that day to learn. If she wants to, the
determinator, 204, can ask the user to decide when on that day she wants to learn.
Then, at the specified time, appropriate learning materials will be presented to the
user. This approach depends on the user’s response (step 402) to set the time to
learn.

In one embodiment, learning materials can be from the company’s
documents. A document can include pictures, figures and text, which can be in
digital format. In another embodiment, a document includes information that can
be processed in digital format. A company database can store the documents
previously prepared by the employees of the company. These documents
encapsulate a lot of the company’s knowledge, and can be used as learning
materials for the user. Such learning materials can also provide up-to-date
information to the user because some of the documents might have just been
generated by the employees. Reading other’s documents can be a good way to
learn. This is similar to the idea of learning by observing what others have done.
Sometimes, this learning approach is known as learning through osmosis.

In this embodiment, at least some of the learning materials for the user may
be generated from the company documents, which can be in a company’s database.
At least some of these documents are typically not available to the public. In one
embodiment, the database can also store documents related to the company’s line of
business. Such related documents can be from the company’s customers, or can

also be publicly available documents. In one embodiment, such related documents

are also known as company documents.
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FIG. 9 shows one embodiment, 445, of extracting documents from the
database by the learning determinator, 204, for the user to learn. FIG. 10 shows one
approach, 473, of using the embodiment in FIG. 9 to extract documents.

In one embodiment, the information contained in the extracted documents
has at least one common structure or characteristic, or is not of free form. Those
documents are structured documents. As an example, the formats of the
documents have one or more common characteristics. To illustrate, the
documents are letters written with a word processor by the company’s secretaries.
Such letters usually have the common structure of having the company’s name as
its header, the company’s address and a date at specified locations.

In another embodiment, the extracted documents can fit into specific
templates. In one embodiment, a template can shape an extracted document
when the document was created, or can describe or identify the shape of the
extracted document. Every document with the same template can include
identical text or formatting that is based on the template. Such text or formatting
can be the style of the documents or can include macros, which can be modules,
where each module can denote many operations. For example, in one set of
extracted documents, the template is for the company’s annual report; then the
template includes sections covering the company’s revenue, cash flow, balance
sheet and forecast.

In one embodiment, the learning determinator, 204, inciudes a catalog
builder, 454, a search engine, 458, and an organizer, 460.

The catalog builder, 454, can group the structured documents in the
database under different categories. The documents grouped or categorized can
be known as cataloged documents. In one embodiment, the catalog builder, 454,
builds the catalog based on the organization chart, or the linked job titles of the
company. In another embodiment, categories in the catalog is similar to nodes in
the organization chart, or the linked job titles of the company; for example, each
category in the catalog corresponding to a job position or a job title. In another
embodiment, a job position can be linked to more than one category. In yet
another embodiment, at least a part of the catalog is built based on key words in

the documents, or templates used in the documents.
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The catalog can be reduced in size. In one embodiment, one specific
catalog also depends on at least one characteristic of the profile of the user. It can
be called a personalized catalog. For example, only categories related to the
user’s job position are included in this specific catalog. So, in one example, only
categories for the user’s job position, the user’s direct superiors’ position and the
job positions of the peers of the user are included. This specific catalog can be
much smaller than the catalog describing all of the company’s job positions.

The catalog builder can also be responsible to reference each document
by, or group each document to, its corresponding one or more categories. In one
embodiment, each document, in addition to its content, also includes one or more
attributes describing the document. These attributes are information regarding
the document. But, unlike the content the document, these attributes typically are
information that do not have to be directly conveyed to the user receiving the
document, before the user can learn from the document. For example, attributes
can include the name of the person who creates the document, the job she was
doing when she created the document, its version, and the identification of the
document’s template, if there is one. Note that the document can be received by
the user, so if she wants to, she can decipher the document to get the attributes.

The document categorizing process can depend on at least one of the
document’s attributes. For example, if the user is an architect, and she has
created a design of a building, then the attributes of the document holding the
design can include her job title. Based on the job title, the document can be
grouped to, categorized to or referenced by the category of an architect in a
catalog. In another example, the shape or format of a document can be described
by a template. That template fits into a category of a catalog. Then that
document can be referenced by that category, which can be related to a specific
job.

FIG. 11 shows an example of how software development documents, 500,
can be categorized into cataloged documents. If the company is in software
development, typically, some of the documents in the company can be
categorized as shown in FIG. 11. After cataloging (step 475), the documents are

categorized accordingly, and become cataloged documents, 456. As an
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illustration, all of the marketing requirement documents, 502, are cataloged. and
may be stored under the same category.

In one embodiment, the learning determinator, 204, decides on the
documents the search engine, 458, should search for among the cataloged
documents, 456. As an example, the user is a software test engineer, and the
learning determinator, 204, decides that learning materials on performance test
specification, 506, of an ATM networking software program should be presented
to her. The search engine, 458, in the learning determinator, 204, identifies all of
the documents related to such test specifications under the category of
performance test specification, 506, and extracts them from the database.

As an illustration, the company does not have any performance test
specification, 506, of an ATM networking software program. Then, the searcher
can identify related documents based on one or more rules. One set of such rules
may be relationship rules, which group related terms, such as related jobs,
together. In one approach, if the searcher has to search for any one term, the
searcher automatically searches for all of its related terms. For example, the
term, frame relay, is related to the term, ATM. One relationship rule groups the
two terms together. Although the company does not have any documents on a
performance test specification, 506, of a ATM networking software program, the
company has such documents for frame relay. Based on the relationship rule, the
search engine, 458, also searches for documents on performance test
specifications, 506, of frame relay software. Such documents are identified, and
extracted for the user.

Note that cataloging the documents reduces the amount of searching
required. However, it is not necessary to catalog the documents before they can
be searched. One embodiment does not include the catalog builder and the
cataloged documents. Searching can be performed directly on all of the
documents in the database. In this embodiment, searching can be based on key-
words, including the job titles or the job position. The query can be based on the

job description, which describes, for example, the type of work involved in the

job.
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After the documents are extracted, they can be organized for presentation.
FIG. 12 shows examples of rules, 550, to organize extracted documents in the
company. In one embodiment, organization includes prioritizing the extracted
documents, so that, for example, higher priority documents can be presented before
lower priority documents.

The documents can be organized based on the company information, which
can be information not available to the public. For example, the company
information includes the document chronology, 552, the document version, 554, the
person generating the document, 556, and the profile, 206, of the user.

As mentioned, one rule to organize is based on the chronology, 552, of the
extracted documents. For example, documents that were recently created have
higher priority than those created long time ago.

Another rule is based on the versions, 554, of the documents. It is typical to
have a number of iterations before the final document is produced. Each iteration
can be a version. One organization rule is to rank the older versions with higher
priority, and to present them before the newer versions. Such a rule helps the user
understand the process to get to the final document.

The identity, 556, of the person generating the documents can be used for
an organization rule. For example, if the originator is the user, the document has a
low priority.

Another rule includes information in the user profile, 206, such as the user’s
job position. For example, a document is related to more than one job position.
One rule can be that such a document is of lower priority as compared to a
document that is related only to the user’s job position. One or more of such rules
help organize the extracted documents.

Through learning from the presented materials, the user can produce her
own documents, which can be used as structured documents in the database. FIG.
13 shows one set 600 of steps to generate a document for the document database.
FIG. 14 shows one embodiment, 625, to generate the document. After learning
materials are presented (Step 602) by the presenter, 210, to the user, she does (Step
604) her job with the help of a generator, 627. This can be her word processor,

simulator, or the like. For example, she starts to write the performance test
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specification of the ATM networking software program. As she does her job, at
least one such document is generated (Step 606), such as a version of the
performance test specification. That document is stored (Step 608) in the document
database, 450. Usually she will generate, through the generator, 627, many
versions. In one embodiment, all of these versions are stored.

In one embodiment, the documents created by the user are automatically
cataloged. For example, the profile of the user can be in the apparatus, and the job
the user is performing can also be in the apparatus. Based on such information, the
one or more documents generated can be automatically categorized. For example,
the documents generated by the user in the above example can be classified under
the category of performance test specifications, and can be stored as such cataloged
documents. Next time when another user needs to learn about a performance test
specification, there will be one more set of documents to present to him. As stated
above, the set of documents may have many versions. The search engine, 458, may
limit the number of versions to be extracted, and the organizer, 460, may determine
the priority of those extracted documents to be presented to the other user.

FIGS. 15A-B show examples of hardware to implement one embodiment of
the present invention. FIG. 15A shows one physical embodiment 650
implementing one embodiment of the invention, preferably in software and
hardware. The embodiment 650 includes a server computer 652 and a number of
client computers, such as 654, which can be a personal computer. Each client
computer communicates to the server computer 652 through a dedicated
communication link, or a computer network 656.

FIG. 15B shows one embodiment of a client computer 654. It typically
includes a bus 659 connecting a number of components, such as a processing unit
660, a main memory 662, an /O controller 664, a peripheral controller 666, a
graphics adapter 668, a circuit board 680 and a network interface adapter 670.
The I/O controller 664 is connected to components, such as a harddisk drive 672
or a floppy disk drive 674. The peripheral controller 666 can be connected to one
or more peripheral components, such as a keyboard 676 or a pointing device 682.
The graphics adapter 668 can be connected to a monitor 678. The circuit board

680 can be coupled to audio signals 681; and the network interface adapter 670
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can be connected to the network 620, which can be the Internet, an intranet, the
Web or other forms of networks. The processing unit 660 can be an application
specific chip. In another embodiment, the client computer 654 is a thin-client,
with most of the its physical components in the server computer, 652.

‘Different elements in the present invention may be in different physical
components. For example, the apparatus may be in the client computer. In another
embodiment, the learning determinator, 204, the user profile, 206, the retriever and
material presenter, 210, are in the client computer, while the learning database is in
the server computer. In yet another embodiment, the learning database and the user
profile, 206, are in the server computer, and the retriever, the learning determinator,
204, and the material presenter, 210, are in the client computer. Inone
embodiment, the client computer only includes the materiai presenter, 210.

In one embodiment, the learning database does not have the required
learning materials. However, a learning module includes information, such as the
place and the time the learning materials are available to the user. In another
embodiment, the determinator, 204, can access information, such as through the
Web, regarding when and where to learn. Learning can be through an extension
class from a University in live instructor-led courses. Based on the user profile,
206, the determinator, 204, may be aware of the user’s home and company address,
and the user’s availability, such as her schedule or calendar, which can indicate, for
example, when she is planning to take a vacation. Through such information, the
learning determinator, 204, can provide learning options to the users, which can
depend on the proximity of her work and home relative to the learning location, and
her availability. After the user selects one of the options, the determinator can also
help the user register, through, for example, the Web.

In another embodiment, the materials to be presented to the user also
depends on the capability of the user. For example, if the user is highly ranked in
the company, as shown by the user profile, 206, only essential materials are
presented, with simple materials ignored.

The present invention illustrates a number of embodiments where the job
position related to the user is the job position occupied by the user. Note that the

job position related can be the job position the user is interested in, or some other
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job positions. Then, based on the retrieved job position, the corresponding learning
materials may be identified, and presented to the user.

The present invention describes the learning determinator determining
whether learning materials should be presented to the user. Note that in one
embodiment, this determining step is before identifying the learning materials, but
after identifying the job position, or the one or more jobs to be done. In another
embodiment, this determining step is after identifying the learning materials.

The present invention describes methods to help the user. In one
embodiment, the company, based on its needs and based on the user’s profile,
selects the user to see if materials should be provided to her. In this embodiment,
the company can have a job need. Then, based on information on its employees,
the company may pre-select a user to see if materials should be presented to her.

In one embodiment, the one or more jobs related to a job position, with the
descriptions for the jobs, are stored in the profile of the user occupying that job
position.

Other embodiments of the invention will be apparent to those skilled in the
art from a consideration of this specification or practice of the invention disclosed
herein. It is intended that the specification and examples be considered as

exemplary only, with the true scope and spirit of the invention being indicated by

the following claims.
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CLAIMS

1. A computer-aided learning method for helping a user regarding a job in a

company, the method comprising the steps of:

retrieving, by a computer, a job position, which identifies the one or more
jobs needed to be done for the job position; and

determining, by the computer, whether learning materials should be

presented to the user, with the materials helping the user learn about the one or

more jobs.

2. A computer-aided learning method as recited in Claim 1 wherein:

the step of determining depends on at least one need of the company or at

least one characteristic in the user profile; and

the job position is related to the user.

3. A computer-aided learning method as recited in Claim 1 wherein the user

is selected by the company based on at least one characteristic in the user profile.

4, A computer-aided learning method as recited in Claim 1 wherein at least

some of the learning materials are from documents in the company.

5. A computer-aided learning method as recited in Claim 4 further
comprising the step of searching, depending on the one or more jobs, the
documents to identify one or more of them to be the learning materials, with at
least two of the identified documents having at least one common characteristic,

and with at least one document from a job performed for the company.

6. A computer-aided learning method as recited in Claim 5 further

comprising the step of organizing the identified documents based on one or more

rules to prioritize them.
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1 7. A computer-aided learning method as recited in Claims 4 to 6 further
2 comprising the step of categorizing at least some of the documents, with one

3 category depending on at least one characteristic in the user profile.

1 8. - A computer-aided apparatus for helping a user regarding a job in a

2 company, the apparatus comprising:

3 a retriever configured to retrieve a job position, which identifies the one or
4 more jobs needed to be done for the job position; and

5 * adeterminator configured to determine whether learning materials should

6  be presented to the user, with the materials helping the user learn about the one or

7 more jobs.

1 9. A computer-aided learning apparatus as recited in Claim 8 wherein:
2 the determinator is configured to determine depending on at least one need
3 of the company or at least one characteristic of the user profile; and

4 the job position is related to the user.

1 10. A computer-aided learning apparatus as recited in Claim 8 wherein at least

2 some of the learning materials are from documents in the company.

I 11. A computer-aided learning apparatus as recited in Claim 10 further

2 comprising a searcher configured to search, depending on the one or more jobs,

3 the documents to identify one or more of them to be the learning materials, with at
4 least two of the identified documents having at least one common characteristic,

5  and with at least one document from a job performed for the company.

112, A computer-aided learning apparatus as recited in Claims 11 further

2 comprising an organizer configured to organize the identified documents based on

3 one or more rules to prioritize them.

1 13. A computer-aided learning apparatus as recited in Claims 10 to 12 further

2 comprising a catalog builder configured to categorize at least some of the
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documents, with one category depending on at least one. characteristic in the user

profile.

14. A computer-aided learning method for helping a user regarding a job in a
company with learning materials from one or more documents in the company,
and with at least one document from a job performed for the company, the method
comprising the steps of:

searching, by a computer, depending on the one or more jobs needed to be
done for a job position, the documents, to identify one or more of them to be the
learning materials, with at least two of the identified documents having at least

one common characteristic; and

organizing, by the computer, the identified documents based on one or

more rules to prioritize them.

15. A computer-aided learning method as recited in Claim 14 further
comprising the step of categorizing at least some of the documents, with one

category depending on at least one characteristic in the user profile, and with the

job position related to the user.

16. A computer-aided learning apparatus for helping a user regarding a job in a
company with learning materials from one or more documents in the company,
and with at least one document from a job performed for the company, the
apparatus comprising:

a searcher configured to search, depending on the one or more jobs needed
to be done for a job position, the documents, to identify one or more of them to be
the learning materials, with at least two11 of the identified documents having at

least one common characteristic; and

an organizer configured to organize the identified documents based on one

or more rules to prioritize them.

17. A computer-aided learning apparatus as recited in Claim 16 further

comprising a catalog builder configured to categorize at least some of the
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3 documents, with one category depending on at least one characteristic in the user

4 profile, and with the job position related to the user.
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