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ABSTRACT

A method and system for automatic task time estimation and
scheduling comprising the steps of: (1) storing a plurality of
media items; (2) defining an aggregate task; (3) storing par-
ticipant data and historical time data; (4) determining a plu-

rality

of metadata attributes; and (5) determining a final time

estimate.
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METHOD AND SYSTEM FOR AUTOMATIC
TASK TIME ESTIMATION AND
SCHEDULING

FIELD

[0001] The described embodiments relate to estimating the
length of time to complete tasks and scheduling tasks and,
more particularly, to methods and systems for providing auto-
matic task estimation and scheduling using both participant
data and task data in the electronic learning and education
industry.

BACKGROUND

[0002] Electronic learning (also called e-Learning or
elearning) generally refers to learning where participants
engage in education related activities using computers and
other computer devices. For examples, participants may
enroll or participate in a course or program of study offered by
an educational institution (e.g. a college, university or grade
school) through a web interface that is accessible over the
Internet. Similarly, participants may receive assignments
electronically, participate in group work and projects by col-
laborating online, and be graded based on assignments and
examinations that are submitted using an electronic dropbox
or other similar service.

[0003] Electronic learning is not limited to use by educa-
tional institutions, however, and may also be used in govern-
ments or in corporate environments. For example, employees
at a regional branch office of a particular company may use
electronic learning to participate in a training course offered
by another office without ever physically leaving their office.

SUMMARY OF SOME EMBODIMENTS

[0004] Ina first aspect, some embodiments provide a com-
puter-implemented method for automatic task time estima-
tion and scheduling, using a computing device comprising at
least one processor and at least one storage device, the method
comprising the steps of:

[0005] storing a plurality of media items on a computer-
readable storage device of the computing device, each
media item comprising content information;

[0006] defining an aggregate task comprising a plurality
of component tasks, wherein each task in the plurality of
component tasks is defined in relation to at least one
corresponding item in the plurality of media items;

[0007] storing participant data for at least one participant
on the computer-readable storage device;

[0008] storing historical time data for the at least one
participant on the computer-readable storage device;

[0009] operating a processor of the computing device to
determine a plurality of corresponding metadata
attributes for the aggregate task by, for each component
task in the aggregate task, deriving at least one corre-
sponding metadata attribute from the at least one corre-
sponding item for that component task; and

[0010] operating the processor to determine a final time
estimate for a participant in the at least one participants
to complete the aggregate task based on at least the
plurality of corresponding metadata attributes for that
aggregate task, the participant data for the at least one
participant, and the historical time data for the at least
one participant.
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[0011] Inaccordance with another aspect of some embodi-
ments, there is provided a system for providing automatic
task time estimation and scheduling, the system comprising:
[0012] at least one computer-readable storage device
configured to store i) a plurality of media items, each
media item comprising content information, ii) at least
one aggregate task comprising a plurality of component
tasks, wherein each task in the plurality component tasks
is defined inrelation to at least one corresponding item in
the plurality of media items; iii) participant data for at
least one participant in a participant data module, and iv)
historical time data for the at least one participant in a
historical data module; and
[0013] at least one processor linked for communication
with the at least one computer-readable storage device
and configured to 1) determine a plurality of correspond-
ing metadata attributes for the aggregate task by, for each
component task in the aggregate task, deriving at least
one corresponding metadata attribute from the at least
one corresponding item for that component task, and ii)
provide a time estimation module for determining a final
time estimate for completing the aggregate task based on
at least the plurality of corresponding metadata
attributes for that aggregate task, the participant data of
the atleast one participant, and the historical time data of
the at least one participant.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] For a better understanding of the embodiments
described herein and to show more clearly how they may be
carried into effect, reference will now be made, by way of
example only, to the accompanying drawings which show at
least one exemplary embodiment, and in which:

[0015] FIG.1isablock diagram illustrating an educational
system for providing electronic learning, as well as automatic
task time estimation and scheduling according to one
embodiment;

[0016] FIG. 2 is a block diagram showing an educational
service provider system for automatic task time estimation
and scheduling according to one embodiment;

[0017] FIG. 3 is a flowchart illustrating a method of pro-
viding automatic task time estimation and scheduling accord-
ing to one embodiment;

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0018] The embodiments of the systems and methods
described herein may be implemented in hardware or soft-
ware, or a combination of both. These embodiments may be
implemented in computer programs executing on program-
mable computers, each computer including at least one pro-
cessor, a data storage system (including volatile memory or
non-volatile memory or other data storage elements or a
combination thereof), and at least one communication inter-
face.

[0019] Program code is applied to input data to perform the
functions described herein and to generate output informa-
tion. The output information is applied to one or more output
devices, in known fashion.

[0020] Each program may be implemented in a high level
procedural or object oriented programming or scripting lan-
guage, or both, to communicate with a computer system.
Alternatively the programs may be implemented in assembly
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or machine language, if desired. The language may be a
compiled or interpreted language. Each such computer pro-
gram may be stored on a storage media or a device (e.g.,
ROM, magnetic disk, optical disc), readable by a general or
special purpose programmable computer, for configuring and
operating the computer when the storage media or device is
read by the computer to perform the procedures described
herein. Embodiments ofthe system may also be considered to
be implemented as a non-transitory computer-readable stor-
age medium, configured with a computer program, where the
storage medium so configured causes a computer to operate
in a specific and predefined manner to perform the functions
described herein.

[0021] Furthermore, the systems and methods of the
described embodiments are capable of being distributed in a
computer program product including a physical, non-transi-
tory computer readable medium that bears computer usable
instructions for one or more processors. The medium may be
provided in various forms, including one or more diskettes,
compact disks, tapes, chips, magnetic and electronic storage
media, and the like. Non-transitory computer-readable media
comprise all computer-readable media, with the exception
being a transitory, propagating signal. The term non-transi-
tory is not intended to exclude computer readable media such
as a volatile memory or RAM, where the data stored thereon
is only temporarily stored. The computer useable instructions
may also be in various forms, including compiled and non-
compiled code.

[0022] It will be appreciated that for simplicity and clarity
of illustration, where considered appropriate, reference
numerals may be repeated among the figures to indicate cor-
responding or analogous elements. In addition, numerous
specific details are set forth in order to provide a thorough
understanding of the embodiments described herein. How-
ever, it will be understood by those of ordinary skill in the art
that the embodiments described herein may be practiced
without these specific details. In other instances, well-known
methods, procedures and components have not been
described in detail so as not to obscure the embodiments
described herein. Also, this description and the drawings are
notto be considered as limiting the scope ofthe embodiments
described herein in any way, but rather as merely describing
the implementation of the various embodiments described
herein.

[0023] The described embodiments are methods, systems
and apparatus that generally relate to a computer-imple-
mented system and method for providing automatic task time
estimation and scheduling using individual participant data
and task data.

[0024] In most electronic learning systems, some users are
consumers, “learners” or “participants” and will participate
in courses (e.g. by listening or watching lectures, conducting
assignments, and taking quizzes, etc.) while other users are
providers or “instructors” who may be responsible for pre-
paring the course framework, including the course structure
and/or materials (e.g. determining what topics are to be cov-
ered in a particular course, what assignments will be required,
how performance is to be assessed, etc.). For the purpose of
clarity and consistency, the consumers or “learners” are
referred to as “participants”; and the providers or “instruc-
tors” are referred to as “users” in this application.

[0025] However, planning the framework of courses (e.g.
selecting the course structure, organizing lecture materials,
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etc.) can be a difficult exercise. This is true generally with all
forms oflearning, but is particularly problematic in electronic
learning systems.

[0026] For example, in a traditional course setting, it may
be sufficient to prepare materials as the course is taught (e.g.
a “just-in-time” approach) since the course normally follows
a particular chronological sequence or timeline. However, in
electronic learning systems some participants may be pro-
gressing through the course content at different rates of speed,
or may review educational modules in different orders
depending on particular interests. This may require the course
structures and materials be determined in advance. Accord-
ingly, it may be beneficial if the user, in planning the frame-
work of courses, is able to ascertain how much time each
participant is likely to spend on each individual task, a col-
lection of various tasks, or a collection of course modules
(“modules™). That is, users of an electronic learning system
may desire to view or make use of an estimated value of time
required for a participant to perform selected tasks in order to
plan a course structure and materials. In addition, the user
may also desire to access participants’ class schedules or
calendar information in order to better design a course frame-
work that is fitting and customized for each participant.
[0027] Inone exemplary embodiment of the present inven-
tion, a user is typically understood to be a person who uses the
computer implemented system in order to obtain an estimate
of'the time required for one or more participants to finish one
or more tasks. A user can upload, download, enter and edit
participant data in the system. A user can also upload, down-
load, enter and edit data of an aggregate or component task.
The user may administrate the system and further customize
the system as needed. In comparison, a participant typically
logs into the system to execute an aggregate or component
task, such as completing a series of mathematical problem
sets (an aggregate task) or reading an English passage and
answering related questions (a component task). A partici-
pant may or may not edit his or her own participant data.
[0028] In addition, the user is able to upload to or select
from a database an aggregate task and participant data, then
obtain an estimate of the time required for the participant to
complete the aggregate task based on historical data. The user
may also enter or modify various user-defined data in order to
obtain a more accurate result. The computer implemented
system may also compute an estimate of the time required for
aparticipant to complete a workload (i.e., multiple aggregate
tasks as explained below), such as completing an entire
course. Based on the workload time estimate and the partici-
pant’s calendar information, the system may further generate
a customized calendar schedule suggesting the date and time
to execute each of the aggregate and/or component tasks
within the workload for the participant.

[0029] A workload may include multiple aggregate tasks,
and each aggregate task may include multiple component
tasks. Each component task contains at least one media item,
and each media item has several metadata attributes including
at least a length variable, a media item category or a difficulty
level.

[0030] Turning now to the block diagram of FIG. 1, illus-
trated therein is an educational system 10 for providing/fa-
cilitating electronic learning as well as automatic task time
estimation and scheduling according to some embodiments.
[0031] Using the system 10, one or more individuals 12, 14
may communicate with an educational service provider 30 to
participate in, create, and consume electronic learning ser-
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vices, including courses. In some embodiments, the educa-
tional service provider 30 may be part of or associated with a
traditional “bricks and mortar” educational institution (e.g. a
grade school, university or college), another entity that pro-
vides educational services (e.g. an online university, a com-
pany that specializes in offering training courses, or an orga-
nization that has a training department), or may be an
independent service provider (e.g. for providing individual
electronic learning). It should be understood that a course is
not limited to formal courses offered by formal educational
institutions. The course may include any form of learning
instruction offered by an entity of any type. For example, the
course may be a training seminar at a company for a small
group of employees or a professional certification program
with a larger number of intended participants (e.g. PMP,
CMA, etc.).

[0032] In some embodiments, one or more educational
groups can be defined that includes one or more of the indi-
viduals 12, 14. For example, as shown in FIG. 1, the individu-
als 12, 14 may be grouped together in an educational group 16
representative of a particular course (e.g. History 101, French
254), with a first individual 12 or “instructor” or “user” being
responsible for providing the course (e.g. organizing lectures,
preparing assignments, creating educational content etc),
while the other individuals 14 or “participants” are consumers
of the course content (e.g. individuals 14 are enrolled in the
course).

[0033] In some examples, the individuals 12, 14 may be
associated with more than one educational group (e.g. the
users 14 may be enrolled in more than one course as partici-
pants, the first individual may be enrolled in at least one
course as an participant while being responsible for teaching
at least one other course as a user, or the first individual 12
may be responsible for teaching more than one courses as a
user).

[0034] Insome embodiments, educational sub-groups may
also be formed. For example, two of the individuals 14 are
shown as part of educational sub-group 18. The sub-group 18
may be formed in relation to a particular project or assign-
ment (e.g. sub-group 18 may be a lab group) or based on other
criteria. In some embodiments, due to the nature of the elec-
tronic learning, the individuals 14 in a particular sub-group 18
need not physically meet, but may collaborate together using
various tools provided by the educational service provider 30.

[0035] In some embodiments, other groups 16 and sub-
groups 18 could include individuals 14 that share common
interests (e.g. interests in a particular sport), that participate in
common activities (e.g. members of a choir or a club), and/or
have similar attributes (e.g. individuals that are male, and/or
under twenty-one years of age, etc.).

[0036] Communication between the individuals 12, 14 and
the educational service provider 30 can occur either directly
or indirectly using any suitable computing device. For
example, the individual 12 may use a computing device 20
such as a desktop computer that has at least one input device
(e.g. akeyboard and a mouse) and at least one output device
(e.g. a display screen and speakers).

[0037] The computing device 20 can generally be any suit-
able device for facilitating communication between the indi-
vidual 12, 14 and the educational service provider 30. For
example, the computing device 20 could be a laptop 20a
wirelessly coupled to an access point 22 (e.g. a wireless
router, a cellular communications tower, etc.), a wirelessly
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enabled personal data assistant (PDA) 2056 or smart phone, a
terminal 20c, a tablet computer 20d, or a game console 20e
over a wired connection 23.

[0038] The computing devices 20 may be connected to the
service provider 30 via any suitable communications channel.
For example, the computing devices 20 may communicate to
the educational service provider 30 over a local area network
(LAN) or intranet, or using an external network (e.g. by using
a browser on the computing device 20 to browse to one or
more web pages presented over the Internet 28 over a data
connection 27).

[0039] In some examples, one or more of the individuals
12, 14 may be required to authenticate their identities in order
to communicate with the educational service provider 30. For
example, the individuals 12, 14 may be required to input a
login name and/or a password or otherwise identify them-
selves to gain access to the system 10.

[0040] In some examples, one or more individuals (e.g.
“guest” users or participants) may be able to access the sys-
tem without authentication. Such guests may be provided
with limited access, such as the ability to review one or more
components of the course, for example, to decide whether
they would like to participate in the course.

[0041] Insomeembodiments, the wireless access points 22
may connect to the educational service provider 30 through a
data connection 25 established over the LAN or intranet.
Alternatively, the wireless access points 22 may be in com-
munication with the educational service provider 30 via the
Internet 28 or another external data communications network.
For example, one individual 14 may use a laptop 20a to
browse to a webpage that displays elements of an electronic
learning system (e.g. a course page).

[0042] The educational service provider 30 generally
includes a number of functional components for facilitating
the provision of social electronic learning services. For
example, the educational service provider 30 generally
includes one or more processing devices 32 (e.g. servers),
each having one or more processors. The processing devices
32 are configured to send information (e.g. HTML or other
data) to be displayed on one or more computing devices 20 in
association with the social electronic learning system 10 (e.g.
course information). In some embodiments, a processing
device 32 may be a computing device 20 (e.g. a laptop or
personal computer).

[0043] The educational service provider 30 also generally
includes one or more data storage devices 34 (e.g. memory,
etc.) that are in communication with the processing devices
32, and could include a relational database (such as a Struc-
tured Query Language (SQL) database), or other suitable data
storage devices. The data storage devices 34 are configured to
host data 35 about the courses offered by the service provider
(e.g. the course frameworks, educational materials to be con-
sumed by the individuals 14, records of assessments done by
individuals 14, etc.).

[0044] The data storage devices 34 may also store authori-
zation criteria that define what actions may be taken by the
individuals 12, 14. In some embodiments, the authorization
criteria may include at least one security profile associated
with at least one role. For example, one role could be defined
for individuals who are primarily users responsible for devel-
oping an educational course, teaching it, and assessing work
product from participants for that course. Users with such a
role may have a security profile that allows them to configure
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various components of the course, post assignments, add
assessments, evaluate performance, and so on.

[0045] In some embodiments, some of the authorization
criteria may be defined by specific individuals 40 who may or
may not be part of the educational community 16. For
example, individuals 40 may be permitted to administer and/
or define global configuration profiles for the system 10,
define roles within the system 10, set security profiles asso-
ciated with the roles, and assign the roles to particular indi-
viduals 12, 14 in the system 10. In some embodiments, the
individuals 40 may use another computing device (e.g. a
desktop computer 42) to accomplish these tasks.

[0046] The data storage devices 34 may also be configured
to store other information, such as personal information about
the individuals 12, 14 of the system 10, information about
which courses the individuals 14 are enrolled in, roles to
which the individuals 12, 14 are assigned, particular interests
of the individuals 12, 14 and so on.

[0047] The processing devices 32 and data storage devices
34 may also provide other electronic learning management
tools (e.g. allowing individuals to add and drop courses, com-
municate with other individuals using chat software, etc.),
and/or may be in communication with one or more other
vendors that provide the tools.

[0048] Insome embodiments, the system 10 may also have
one or more backup servers 31 that may duplicate some or all
of the data 35 stored on the data storage devices 34. The
backup servers 31 may be desirable for disaster recovery (e.g.
to prevent undesired data loss in the event of an event such as
a fire, flooding, or theft).

[0049] In some embodiments, the backup servers 31 may
be directly connected to the educational service provider 30
but located within the system 10 at a different physical loca-
tion. For example, the backup servers 31 could be located at
a remote storage location at a distance from the service pro-
vider 30, and the service provider 30 could connect to the
backup server 31 using a secure communications protocol to
ensure that the confidentiality of the data 35 is maintained.
[0050] Reference is now made to FIG. 2, which illustrates a
block diagram of an educational service provider system 200
in one exemplary embodiment of the invention. As described
above, the system can comprise at least one processing device
(e.g. a server) 232 and data storage devices 210, 220 and 230,
as well as communication links for receiving information
from and sending information to users and participants. The
educational service provider system or “system” 200 is oper-
able to receive task data and participant data from users and
then store the data in media item database 230 and participant
database 220, respectively. The system 200 is also operable to
receive real-time task execution information from partici-
pants as they complete tasks via educational service provider
system 200. That is, the system 200 can monitor and record
the actual amount of time spent by each participant on each
task. FEach task (component or aggregate) completed by a
participant via the system 200 can have a corresponding
completion time as incurred in real life by the participant. For
example, if participant John spent 3 hours reading a chapter
on European History, then the system 200 can record 3 hours
as the historical completion time for the media item (i.e., the
chapter) and the corresponding task. If within the 3 hours,
John took a half-hour (0.5 hr) break, then 2.5 hours can be
recorded as the value for the historical completion time, and
0.5 hour can berecorded as a break period value, for the media
item and the corresponding task. All these historical values or
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information can then be analyzed and stored in historical time
database 210. In one exemplary embodiment, seven modules
(240,250,260,270, 280, 285 and 290) in the form of proces-
sor-operable instructions are included in the at least one pro-
cessing device 232. These modules (240, 250, 260, 270, 280,
285 and 290), operable via the processor, can obtain data from
databases 210, 220 and/or 230 as well as from general user
and/or participant input to compute an estimated time
required for one or more participants to finish selected tasks.

[0051] Historical time database 210 can contain the histori-
cal data of participants. Each participant can have an 1D #,
which can be a student number (user-defined data) or a num-
ber assigned by the processor. As illustrated in Table 1 below,
for each participant, there is stored an average rate spent per
media item(s) per difficulty level per media item category (or
“average rate per media item(s) per difficulty level” for short).
Historical time database 210 also stores the actual time spent
per component task and per aggregate task for each partici-
pant (not shown in Table 1), which can be used to calculate the
average rate data for each participant and each class of par-
ticipants, as further described below.

TABLE 1

Sample Participant Record stored in Historical Time Database 210

Average Rate Spent per

Participant ~ Media Item Difficulty Media Item(s) (Component
ID# Category Level Task) per Difficulty Level
000012345  Text Ce. ... (second/word)
Image 1 2.4 (second/image)
5 9.8 (second/image)
Video Ce. ... (second/second)
Audio Ce. ... (second/second)
Question ... (second/question)
Hybrid ... (second/task)
(user-defined)
000012346
[0052] A mediaitem canbe associated with one component

task. That is, to complete the component task containing a
media item, a participant can: 1) observe an image; 2) read a
text passage; 3) watch a video clip; 4) listen to an audio clip;
or 5) answer a question. Each of these activities has, respec-
tively, a participant-dependent “processing rate” as listed: 1)
observing rate at seconds per image; 2) reading rate at sec-
onds per word; 3) watching rate at second per second; 4)
listening rate at second per second, and 5) answering rate at
seconds per question, respectively. These processing rates
can be calculated by historical data module 270 based on the
actual time spent (i.e., historical completion time) per com-
ponent task for each participant recorded and stored in the
historical time database 210 by the educational service pro-
vider system 200. The calculated processing rates can then be
stored in historical time database 210 as average rate spent per
media item (component task) per difficulty level, as illus-
trated in Table 1. For example, a participant with
1D#000012347 may have completed three different compo-
nent tasks associated with the media item category text and
difficulty level 4. That is, the participant has so far, through
educational service provider system 200, finished reading
three different text passages with a difficulty level of 4. For
each of the three component tasks associated with the media
item category text and difficulty level 4, the historical data
module 270 can operate the processor to extract the associ-
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ated text passage, derive the word count of the associated text
passage in a known manner, then calculates the average sec-
onds spent by the participant per word based on the historical
completion time value of the component task. For each com-
ponent task associated with the media item category text and
difficulty level 4, there can be a calculated average rate Xt, in
seconds per word, spent by the participant in completing the
task. The processor can then calculate, for participant with
1D#000012347, the final average rate spent per media item
(component task) per difficulty level as stored in Table 1 for
media item category text and difficulty level 4 by taking the
numerical average of the group of three calculated average
rates, where each calculated average rate Xt corresponds to a
component task of media item category text and difficulty
level 4.

[0053] At the same time, multiple media items can be asso-
ciated with one component task. That is, to complete the
component task containing multiple media items, a partici-
pant can, for example: 1) read a text passage and answer one
or more related questions; 2) watch one or more videos fol-
lowed by listening to one or more audios; and 3) observe one
or more images and answer one or more related questions.
Such component task can have a user-defined, hybrid media
item category (as illustrated in Table 1), along with a user-
defined difficulty level for each or some of the media items
included in the task. The historical data module 270 can then
calculate and store the average rate spent per media items
(i.e., component task) per difficulty level for each participant
in a similar manner as it calculates the average rate for com-
ponent tasks composed of single media item.

[0054] In one exemplary embodiment, a curve fitting algo-
rithm (not shown) is used by the historical data module 270 to
determine a best-fit mathematical model for each value rep-
resenting the average rate per media item(s) per difficulty
level for each participant. The curve fitting methods can
include higher order polynomials, polynomial curve fitting
and error-least squares method.

[0055] Inyet another exemplary embodiment, a correction
algorithm (not shown) can use the historical time data to
apply a correction factor to the calculated average rate per
media item(s) per difficulty level to account for various delays
such as network or machine latency in educational service
provider system 200. For example, the correction algorithm
can be configured to take the historical time data available
regarding completion of similar component tasks (e.g. within
the same or a similar difficulty level and/or media category)
by a participant, and plot the corresponding time spent per
media item(s) per difficulty level against a selected time
period or range (e.g., against a period from 7 AM to 8 PM).
The historical data may be further grouped or otherwise
manipulated based on the length of each component task. A
correction factor may then be generated based on the data or
plot and subsequently applied to adjust the calculated average
rate per media item(s) per difficulty level, taking into consid-
eration of the network or machine latency (represented by the
correction factor) at certain times of the day. In another
example, autoregressive moving average model (ARMA)
may be used by the correction algorithm to achieve a similar
result. It is worth noting that the correction algorithm may be
configured and applied in conjunction with the curve fitting
algorithm, or may be a standalone algorithm deployed to
improve the accuracy of the calculated average rate per media
item(s) per difficulty level.
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[0056] Participant database 220 can store participant-spe-
cific information for each participant on record. The stored
data can include participant ID, name, age, educational level,
current grade, current class, university major, post-graduate
field, contact information and many other kinds of informa-
tion regarding each participant. As mentioned above, the
database 220 can also store participant-specific time factors.
The database can be structured such that the processor may
look up multiple participants at once according to one or more
parameters. For example, the processor may retrieve the par-
ticipant IDs belonging to a certain class or university major.
The participant IDs in participant database 220 can be the
same as (or cross-referenced to) those in historical time data-
base 210 so that the processor is capable of looking up the
appropriate historical time data of each participant.

[0057] Mediaitem database 230 can store all relevant infor-
mation regarding aggregate and component tasks. For each
component task, the database 230 can store a media item
category, a length variable, a difficulty level, a corresponding
component task ID and a corresponding aggregate task ID.
For each aggregate task, the database 230 can store an overall
difficulty level, total number of media items in each media
item category, and many other kinds of information.

[0058] In one exemplary embodiment, education service
provider system 200 can provide a course to participants. The
course can be an aggregate task. The course aggregate task
can further be broken into multiple, smaller aggregate tasks,
such that each smaller aggregate task is in the form of a course
chapter (e.g. “Basic Linear Algebra™). Each chapter aggre-
gate task can include multiple component tasks, where each
component task represents an individual task or activity such
as “Chapter 1 Quiz 1” or “Chapter 1 Flashcards”.

[0059] In another exemplary embodiment, a quiz contain-
ing 15 questions can be a component task. Each of the 15
questions can be a single media item. A participant can start
working on the quiz or component task at one point in time,
stop in the middle of the quiz (e.g. stop after finishing ques-
tion #6), then save any progress he or she has made at this
point in time and finish the component task at a later time.
That is, education service provider system 200 is capable of
resuming an activity or a component task from where the
participant has left off last time.

[0060] Inyetanotherexemplary embodiment,a component
task can contain a single media item, for example, an English
text passage. As a participant finishes reading the text pas-
sage, he may click on a button on the system 200 interface to
indicate that he is done reading, and the system 200 can cause
the interface to display the next component task, which can be
a series of questions based on the English text passage the
participant has just read. Alternatively, a component task can
include multiple media items, the first media item being the
English text passage, and the rest of the media items being
questions. Regardless of how the media items are organized
into one or more component tasks, education service provider
system 200 can always keep track of how many activities or
media items a participant has completed and where the par-
ticipant has left off.

[0061] A media item can belong to one of the following
media item categories: image, text, video, audio, question, or
hybrid. A single media item can be associated with one indi-
vidual component task. As described above, to complete the
individual task containing a single media item, a participant
can: 1) observe an image; 2) read a text passage; 3) watch a
video clip; 4) listen to an audio clip; or 5) answer a question,
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etc. Alternatively, one or more media items can also be asso-
ciated with a single component task via a user-defined media
item category. That is, there can be multiple media items
associated with a component task, where the multiple media
items can include media content such as images, text, videos,
audios, questions, and/or any other type of media content. All
of the media items in a component task with multiple media
items can be assigned hybrid as the media item category,
regardless of the specific media content in each of the mul-
tiple media items. The hybrid category can be assigned by the
user upon creation of the component task. Where a compo-
nent task includes only one media item, the processor can link
the component task with the specific category of the media
item in the media item database 230; likewise, where a com-
ponent task includes multiple media items, the processor can
link the component task with category hybrid in the media
item database 230. Multiple component tasks can form an
aggregate task, which can correspond to a test or an assign-
ment in real life.
[0062] Participant data module 240 can operate the proces-
sor to look up the selected participant(s) from participant
database 220, extract the appropriate participant-specific
information from the database 220, and then send the infor-
mation to time estimation module 260.
[0063] Metadata module 250 can operate the processor to
extract or derive component tasks and metadata attributes
from a given aggregate task, and then store the component
tasks along with the extracted metadata attributes into media
item database 230. It can also send the appropriate informa-
tion about selected aggregate or component task(s) to time
estimation module 260.
[0064] Metadatamodule 250 can extract or derive metadata
attributes from a given aggregate task by:

[0065] parsing the aggregate task into separate, indi-

vidual component tasks such that each component task
is associated with one or more media item(s);

[0066] storing each component task into media item
database;
[0067] for each component task, determining the media

item category (a metadata attribute) of each of the media
item(s) associated with the component task based on
factors such as the file extension(s) of the content of the
media item and/or user input; and
[0068] once a media item category is determined for the
media item, causing the processor to derive the length
variable and, if appropriate, the difficulty level of the
media item in accordance with a set of instructions based
on the media item category.
[0069] The instructions for deriving metadata attributes
from the respective content of the media item may be different
depending on the specific media item category. Two main
metadata attributes are noted specifically for determining a
time estimate: 1) the length variable (or “length” for short)
and 2) the difficulty level. The length of a media item can
generally be determined from the file properties of the media
item. For example, an English text passage has a word or a
character count that can be used to denote the length of the
media item. In a similar fashion, the length ofa video or audio
clip can be the running time. In the case of images, the length
for each image can either be a user-defined field that requires
user input upon creation of the media item in the educational
service provider system 200, or estimated based on the diffi-
culty level of the media item (i.e., the image). In the case of
questions, the length can be estimated based on the word
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and/or character count, or alternatively, a user-defined field
that requires user input upon creation of the media item in the
educational service provider system 200. As well, in the case
of'a component task with multiple media items, the length can
be a user-defined field that requires user input. Once the
processor has extracted the length variable and difficulty level
from the media item based on the media item category and
where appropriate, user input, the processor can link the
metadata attributes with the specific component task associ-
ated with the media item.

[0070] A difficulty level can be one of the metadata
attributes of a media item, a component task or an aggregate
task. The difficulty level can be a user-defined or system-
derived variable. The difficulty level denotes, on a user-de-
fined or system-defined scale, the degree of difficulty of the
task in question. For example, a participant may on average
spend 0.8 second per word in reading a text passage in a media
item with difficulty level 1 on a scale of 1 to 10; the same
participant may on average spend 5 seconds per word in
reading another text passage in a media item with difficulty
level 8 on the same scale. Therefore, the difficulty level of a
media item, and thus of the associated component task, can be
a factor in estimating the time a participant likely would
spend on a particular component task. Moreover, an aggre-
gate task may have an aggregate difficulty level that is applied
across the board to denote the difficulty level for all compo-
nent tasks within the aggregate task. Where a component task
includes only a single media item, the difficulty level of a
component task may also be expressed and understood as the
difficulty level of the media item associated with the compo-
nent task.

[0071] A user can define the difficulty level of a component
or aggregate task by entering a numeric value, as user input,
that designates a difficulty level in a metadata attribute fields
for a particular media item. The allowable range, precision
and/or decimal place of the numeric value representing a
difficulty level for the tasks may be defined ahead of time by
either a system administrator or a user.

[0072] Alternatively, depending on the specific media item
category to which the media item belongs, the processor, in
the absence of user-defined values, may derive a difficulty
level for the media item. The processor can derive the diffi-
culty level at the same time (that is, in the same module) as it
derives the other metadata attributes of the media item. As
previously described, the algorithm/instructions for deriving
metadata attributes from the respective content of the media
item may be different, an English text passage may have a
difficulty level of 2 or 3 on a scale of 1-10 if the vocabulary in
the content is judged to be fairly easy; whereas a passage with
complex vocabulary may be given a difficulty level of 5. The
“judging” of difficulty level can be a pre-determined algo-
rithm or per user input. In another example, if the aggregate
task given is a mathematical problem set, then the length
variable for the aggregate task can be determined based on the
total number of questions; while the difficulty level can be
determined based on the number and frequency of complex
mathematical operators such as multiplication, division,
derivative, et al.

[0073] Videos and audios may or may not have difficulty
level variables, subject to speech recognition algorithms.
That is, speech recognition algorithms can recognize particu-
lar terms or words as proxies for different levels of difficulty
of subject matter, and a difficulty level can then be attributed
to the video or audio based on an algorithm that aggregates
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difficulty levels of all of the terms recognized. Please note, of
course, that the ranges described can include real numbers,
such as, for example, a difficulty of 2.89 in an English text
passage, such that relatively fine-grained judgments regard-
ing the difficulty of the material can be made.

[0074] In one exemplary embodiment, if the processor
determines that the media item category is mathematical text,
then the processor is configured to derive a difficulty level
based on the mathematical operators in the text, and a length
variable based on the word count of the text, wherein both the
mathematical operators and the word count are derived from
the content information of the mathematical text.

[0075] Inanother exemplary embodiment, if the processor
determines that the media item category is English problem
set, then the processor is configured to derive a difficulty level
based on the vocabulary in the English problem set, and a
length variable based on the total number of questions in the
English problem set, wherein both the vocabulary and the
total number of questions are derived from the content infor-
mation of the English problem set.

[0076] In yet another exemplary embodiment, if the pro-
cessor determines that the media item category is mathemati-
cal problem set, then the processor is configured to derive a
difficulty level based on the mathematical operators in the
mathematical problem set, and a length variable based on the
total number of questions in the mathematical problem set,
wherein both the vocabulary and the total number of ques-
tions are derived from the content information of the math-
ematical problem set.

[0077] Historical data module 270 can operate the proces-
sor to look up historical data from historical time database
210, extract the appropriate historical time information from
the database 210, and then send the information to time esti-
mation module 260. The historical time information extracted
may be of one or more participants, depending on the request
from the time estimation module 260, as described next.
[0078] Time estimation module 260 can receive a user
request to calculate an estimated time for one or more par-
ticipants to complete an aggregate or component task based
on input from at least three modules, i.e., participant data
module 240, metadata module 250, and historical data mod-
ule 270. It can execute the user request by running a set of
programmed instructions, configuring the processor to com-
pute the estimated time for a single participant in the manner
described below. If the user request includes multiple partici-
pants, time estimation module 260 can compute the estimated
time for each participant individually.

[0079] Inoneexemplary embodiment, the processor can be
configured to look up an individual participant from historical
time database 210 via the historical data module 270 to see if
there is any relevant, applicable historical data from the par-
ticipant’s historical completion time data. It will be appreci-
ated that the processor can be configured to look up data from
historical time database 210 without any specific module as
well.

[0080] In some embodiments, the processor can be first
instructed to look up the length and media item category of
the media item associated with each component task from
media item database 230 via metadata module 250. Since the
component tasks in an aggregate task are already stored in
media item database 230, the processor can retrieve the length
and media item category values based on the component task
given. Next, the processor can be instructed to search the
historical time database 210 for the specific participant (e.g.,
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student A) at hand. If the processor is able to locate the
participant in the historical time database 210, it can further
seek historical data corresponding to a matching media item
category and a matching difficulty level based on the compo-
nent task at hand. However, if the processor fails to locate
historical data (average rate) for the matching difficulty level
under the matching media item category, the processor can
then look to the closest difficulty level(s) available to deter-
mine the estimated average rate of the component task on
hand. For example, if the processor cannot locate average rate
spent per media item or component task for difficulty level 2,
but can locate the values for difficulty levels 1.8 and 2.1
(assuming 1.8 and 2.2 are the closest available difficulty
levels on each side of 2 respectively), the processor can then
be configured to take the numeric average of the two values
found under difficulty levels 1.8 and 2.1 and to use the calcu-
lated average for difficulty level 2, all within the same media
item category for the same participant. Alternatively, the pro-
cessor can estimate an average rate for desired difficulty level
X based on a number of different difficulty levels, each of
which is weighted in importance according to how close it is
to the desired difficulty level X.

[0081] Ifthe processor fails to locate historical data for the
same media item category under the participant, or fails to
locate any historical data under the participant, then it can
look to a pool of alternative participants who share at least one
characteristic with the participant. This one characteristic
may be age, educational background, class, school, gender, et
al. The characteristic may be determined based on some user
input. The user may also designate more than one character-
istic(s) in order to gather more relevant historical data. For
example, the user may pick a pool of alternative participants
that have the same age and the same educational background.
Once the pool is chosen, the alternative participants may form
a class of participants that can provide historical data against
which the processor can determine the average rate for the
original participant to complete the component task associ-
ated with a media item.

[0082] Once the average rate spent per media item(s) is
determined, the processor can calculate the value of the final
time estimate for completing the aggregate task using a pre-
determined method. In one exemplary embodiment, the value
of the final time estimate required for completing an aggre-
gate task is determined by adding the sum of all the estimated
time values, each of which corresponds to completing a single
component task in the aggregate task, for all the component
tasks in the aggregate task, with an additional average total
time between the component tasks. The estimated time value
for completing a single component task can be determined
by: 1) in the case of a single media item, multiplying the
length of the media item with the average rate spent per media
item(s) at a specific difficulty level and a specific media item
category; or 2) in the case of multiple media items in the
component task, multiplying the user-defined length of the
media items with the average rate spent per component task at
a specific difficulty level and a specific media item category.
The average total time between component tasks can be deter-
mined by retrieving the historical completion time data on all
component tasks, storing the differences then averaging
them. The average total time between component tasks can be
further refined by removing outlier data through statistical
functions and filtering to results within two standard devia-
tions with standard statistic functions. In another embodi-
ment, the time estimation module 260 can be also configured
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to calculate the average total time between component tasks
based ona variety of participant-specific time factors from the
participant database 220.

[0083] Length of media item as well as average rate spent
per media item(s) at a specific difficulty level in a specific
media item category can be obtained in the manner described
above. The product of these two values can be the estimated
time for completing each component task, respectively. Sum
of' the estimated time values calculated for the entire compo-
nent tasks can serve as a basic time estimate for completing
the corresponding aggregate task. The calculated average
total time between component tasks can then be added to the
basic time estimate for completing the aggregate task to form
the value of the final time estimate for a single participant to
complete the given aggregate task.

[0084] The processor can look the participant up on the
participant database 220 via participant data module 240 to
extract a variety of participant-specific time variation factors
from the participant data. For example, a settling time factor,
an idle time factor, and a packing-up time factor. A settling
time factor represents the time period between the point in
time when a participant opens a component task and the point
in time at which he/she actually starts performing the com-
ponent task. An idle time factor represents the amount of time
a participant spends idling—that is, when he/she is not
actively completing the component task even though the com-
ponent task is open. A packing-up time factor represents the
time period between the point in time when a participant
finishes a component task and the point in time at which
he/she closes down the component task.

[0085] The processor can be further configured to, based on
the various factors, calculate the appropriate settling time, an
idle time, a packing-up time, all of which can be used to
calculate the average total time between component tasks
making up the aggregate task. Optionally, a task-dependent
time factor can then be used to account for the complexity (or
difficulty level) of each of the component tasks and further
modify the improved time estimate. For example, it is pos-
sible that the more difficult the previous component task is,
the longer a participant would likely need in orderto finish the
next component task, due to mental exhaustion etc. The task-
dependent time factor can be used to take this into account.
Further optionally, the order of component tasks making up
an aggregate task can be changed to see if the total amount of
time required to complete the aggregate task changes as a
result.

[0086] Once the value of the final time estimate for a single
participant to complete the given aggregate task is deter-
mined, it can be delivered, logged, stored, and once the par-
ticipant has actually completed the aggregate task, compared
with the actual time it takes for the participant to complete the
aggregate task (i.e., the historical completion time for the
aggregate task). In a similar fashion, the time estimate for a
component task can also be stored and compared with the
actual time taken, i.e., the historical completion time for the
component task, by the participant to complete the compo-
nent task. Any variance between the estimated time value and
the respective historical completion time value can also be
logged and optionally used as an input for an optional correc-
tion module that may be part of the time estimation module
360. The correction module can be used to edit the time
estimation algorithm in real time. That is, for each participant
in the participant database 320, every time the participant has
finished a task in real time and the corresponding historical
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completion time value is recorded and stored in historical
time database 310, the correction module can operate the
processor to retrieve the corresponding time estimate for the
task, if such time estimate exists in the historical time data-
base 310. The correction module can then calculate and store
a variance factor for the respective task based on the value of
the time estimate and the corresponding historical completion
time for a participant to finish the task, which can be a com-
ponent task or an aggregate task. For example, if the value of
the final time estimate for completing a component or aggre-
gate task is determined by the time estimation module 360 to
be 100 minutes (or its equivalent value in seconds), and the
historical completion time for the same is 120 minutes (or its
equivalent value in seconds), then the variance factor can be
determined by dividing the historical completion time by the
value of the final time estimate, which yields the ratio 1.2.
This final variance factor can be calculated as an average
value of multiple individual variance factors, where each
individual variance factor corresponds to a component task of
a specific media item category at a specific difficulty com-
pleted by a participant. Alternatively, the final variance factor
can be calculated as the average of all individual variance
factors across all tasks done by a participant, regardless of the
media item category or the difficulty level. Every time a new
time estimate has been determined by the time estimation
module 360, the correction module can check to see if the
most up-to-date, applicable final variance factor meets a cer-
tain pre-determined numeric threshold (e.g. greater than 1.1
or less than 0.9). If the final variance factor meets the thresh-
old, the correction module or the time estimation module 360
can operate the processor to multiply the value of the time
estimate by the most up-to-date applicable final variance
factor in order to obtain a more accurate result. This new
result can then replace the previous time estimate to be the
value of the new time estimate, which can be a time estimate
for a component task, or a final time estimate for an aggregate
task. Once the participant has completed the corresponding
task, the correction module can then operate the processor to
update the appropriate final variance factor(s) based on the
variance, if any, between the time estimate and the actual time
spent by the participant to finish the task.

[0087] Based on further user input and the estimated time
output from time estimation module 260, workload estima-
tion module 280 can be further implemented to determine the
estimated time for a participant to finish an entire workload.

[0088] Based on the workload time estimate and the par-
ticipant’s calendar information, the system may further gen-
erate a customized calendar schedule, via calendar module
285 and scheduling module 290, suggesting the date and time
to execute each of the aggregate and/or component tasks
within the workload for a participant. Such a workload may
spread over days, weeks, or months for a participant to finish.
A user, such as a course instructor or tutor, may use such
information to prepare and plan for a course based on the
participants’ (students’) background information.

[0089] Reference is now made to FIG. 3, which is a flow-
chart illustrating a method of providing automatic task time
estimation and scheduling.

[0090] Inoneexemplary embodiment illustrated by FIG. 3,
the educational service provider 300 receives participant data
including user-defined data 305 and causes the processor to
store them in participant database 320. It also records histori-
cal completion time data 315, i.e., the actual time spent by
participants on various tasks, and causes the processor to
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store these times in historical time database 310. As well, it
receives aggregate task data including user-defined data 325
and causes the processor to store it in media item database
330.

[0091] Every time a participant starts a component task,
either as a standalone task or as part of an aggregate task, the
processor can record the actual time spent by a participant on
each component task, whether he/she finishes it or not. These
actual values of time spent per media item by the participant
can then be sorted and stored as historical completion time
values in historical time database 310. In addition, as
described earlier, historical data module 370 can retrieve the
historical completion time values from historical time data-
base 310, determine the average rate spent per component
task per difficulty level for each participant based on the
retrieved data, and then store the calculated values in the
historical time database 310. The historical data module 370
can coordinate with the other modules (participant data mod-
ule 340 and metadata module 350) to further break down the
average time spent per media item by difficulty level and
media item category.

[0092] In one exemplary embodiment of the educational
service provider system 300, in order for the system 300 to
keep track of actual time spent on each component task, the
processor monitors each participant as he or she logs in, starts,
resumes, and finishes the tasks on a computing device con-
nected to the system 300 over a network.

[0093] In another embodiment of the educational service
provider system 300, a participant can enter the start time and
the completion time on the computing device so that this
information can be accurately transmitted to educational ser-
vice provider system 300.

[0094] In yet another embodiment of the educational ser-
vice provider system 300, the processing device 232 monitors
each participant as he or she logs in, starts, resumes, and
finishes the tasks on a computing device connected to the
system 300 over a network, as well as keeps track of when a
video or audio finishes playing, or when a question is
answered. The processing device 232 can also record when
each participant flips a virtual page in the electronic learning
environment on a computing device, as each virtual page can
be implemented to include precisely one component task, so
the processing device 232 knows when the participant is done
a single component task, which may comprise multiple media
items of various media item categories. For example, a com-
ponent task on a virtual page may be an English passage and
five related questions. This component task then includes two
media item categories: text and question (i.e., user-defined
hybrid category). The participant needs to finish reading the
English passage and answering the five questions before the
task is marked complete. The processing device 232 can
record the time the participant takes to complete the entire
task in one session or over multiple sessions and store the
recorded value as historical completion time data in historical
time database 310.

[0095] The processor or processing device 232 can also
record the settling time, idle time, as well as packing-up time
spent by the participant during the process of completing an
aggregate task. The average value of each of the settling time,
idle time and packing-up time, which are recorded over mul-
tiple tasks, can then be determined and stored as participant-
specific settling time factor, idle time factor, and packing-up
time factor, respectively. A settling time factor represents the
time period between the point in time when a participant
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opens a task and the point in time at which he/she actually
starts performing the task. An idle time factor represents the
amount of time a participant spends idling—that is, when
he/she is not actively completing the task even though the task
is still open. A packing-up time factor represents the time
period between the point in time when a participant finishes a
task and the point in time at which he/she closes down the
task. All of these recorded time values can then be stored into
historical time database 310 and in the case of participant-
specific time factors, stored into the participant database 320
as well.

[0096] In addition, idling time can be determined in part
based on historical completion time data. That is, if a partici-
pant is performing a task containing a media item (e.g. read-
ing a text passage) of a certain difficulty level X, the process-
ing device 232 can retrieve relevant historical completion
time data from historical time database 310 to see how long
the participant typically, based on the historical data, takes to
review the content of the media item of the media item cat-
egory at difficulty level X. If the participant ends up taking
much more time, then the processing device 232 can take the
difference between the historical time data and the actual time
spent as a value for idling time.

[0097] In another embodiment of the educational service
provider system 300, the idling time can be further correlated
with the actual time of the day, as well as how long the
participant has been working.

[0098] The time estimation module 360, as described
above, takes input from participant data module 340, histori-
cal data module 370, and metadata module 350 to determine
the estimated time required for a participant to finish a com-
ponent or aggregate task, which then forms the output of the
module 360. In another embodiment, time estimation module
360 can also take the historical completion time data 315 as a
direct input in the process of computing the estimated time if
a participant is performing a task on a computing device
connected to the educational service provider 300 at the same
time as the education service provider 300 is determining an
estimated time for the participant to finish a task.

[0099] Based on further user input 382 and the estimated
time output from time estimation module 360, workload esti-
mation module 380 can be further implemented to determine
the estimated time for a participant to finish an entire work-
load. A workload, as previously described, may include mul-
tiple aggregate tasks, such as a series of reading assignments
in an English course.

[0100] Based on the workload time estimate and the par-
ticipant’s calendar information, the system may further gen-
erate a customized calendar schedule, via calendar module
385 and scheduling module 390, suggesting the date(s) and
time(s) to execute each of the aggregate and/or component
tasks within the workload for a participant. Such a workload
may spread over days, weeks, or months for a participant to
finish. A user, such as a course instructor or tutor, may use
such information to prepare and plan for a course based on the
participants’ (students’) background information. In one
exemplary embodiment, calendar events can be created based
on each component or aggregate task as well as participant
input or preference. That is, for a participant, a default event
can be created for a single component with a start date and a
due date. The start date of the event can be pre-determined by
auser based on a course schedule; alternatively, the start date
can be determined via participant input or preference in a
known manner. The end date of the event can be the due day
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of the component task or corresponding aggregate task. In
addition, an event can be broken into shorter sessions if a
participant has entered preference(s) regarding the maximum
duration of an event or session, where the event or session
represents a continuous period (e.g. daily study session) dur-
ing which a participant can be expected to perform a task
without break. The calendar module 385 and the scheduling
module 390 can also take into account a default break period
based on a participant’s preference. Furthermore, in another
exemplary embodiment, after a customized calendar sched-
ule is created, the participant or user can modify the schedule
as desired via a user interface.

[0101] Furthermore, another embodiment of the invention
can schedule various tasks and workloads for different par-
ticipants all at once, and determine the best class or home-
work schedule for a class of participants.

[0102] The present invention has been described here by
way of example only. Various modification and variations
may be made to these exemplary embodiments without
departing from the spirit and scope of the invention, which is
limited only by the appended claim.

We claim:

1. A computer-implemented method for automatic task
time estimation and scheduling, using a computing device
comprising at least one processor and at least one storage
device, the method comprising the steps of:

storing a plurality of media items on a computer-readable

storage device ofthe computing device, each media item
comprising content information;

defining an aggregate task comprising a plurality of com-

ponent tasks, wherein each task in the plurality of com-
ponent tasks is defined in relation to at least one corre-
sponding item in the plurality of media items;

storing participant data for at least one participant on the

computer-readable storage device;

storing historical time data for the at least one participant

on the computer-readable storage device;

operating a processor of the computing device to determine

a plurality of corresponding metadata attributes for the
aggregate task by, for each component task in the aggre-
gate task, deriving at least one corresponding metadata
attribute from the at least one corresponding item for that
component task; and

operating the processor to determine a final time estimate

for a participant in the at least one participants to com-
plete the aggregate task based on at least the plurality of
corresponding metadata attributes for that aggregate
task, the participant data for the at least one participant,
and the historical time data for the at least one partici-
pant.

2. The method as defined in claim 1 wherein the at least one
participant comprises only a single participant, the partici-
pant data being a participant profile for that participant, such
that operating the processor to determine the final time esti-
mate for completing the aggregate task comprises determin-
ing a final time estimate for that single participant to complete
the aggregate task.

3. The method as defined in claim 2 further comprising:

storing a plurality of media item categories on the com-

puter-readable storage device;

for each media item category in the plurality of media item

categories, storing corresponding metadata derivation
instructions on the computer-readable storage device for
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configuring the processor to derive corresponding meta-
data attributes from media items of that media item
category; and
for each component task, determining a corresponding
media item category for the at least one corresponding
item in the plurality of media items, and operating the
processor to derive at least one metadata attribute for that
component task based on the corresponding metadata
derivation instructions.
4. The method as defined in claim 3 further comprising:
for each participant in the at least one participant, the
historical time data comprises a plurality of historical
completion time values stored on the computer-readable
storage device, wherein each historical completion time
value is stored in relation to a plurality of factors of a
media item comprising at least the following: a media
item category, a difficulty level, and an average rate per
media item(s) per difficulty level of the media item; and
for each participant in the at least one participant, the
participant data further comprises a plurality of partici-
pant-specific time variation factors on the computer-
readable storage device comprising at least one of the
following: a settling time factor, an idle time factor, a
packing-up time factor, and a task-dependent time fac-
tor.
5. The method as defined in claim 4 further comprising:
configuring the processor to receive an input value repre-
senting a media item category and to derive metadata
attributes from the media item based on the input value,
wherein:
if the input value indicates that the media item category
is video, then the processor is configured to derive the
difficulty level and a length variable based on the
content information of the video;
if the input value indicates that the media item category
is audio, then the processor is configured to derive the
difficulty level and a length variable based on the
content information of the audio;
if the input value indicates that the media item category
is English text, then the processor is configured to
derive the difficulty level based on the vocabulary in
the text, and a length variable based on the word count
of'the text, wherein both the vocabulary and the word
count are derived from the content information of the
English text;
if the input value indicates that the media item category
is mathematical text, then the processor is configured
to derive the difficulty level based on the mathemati-
cal operators in the text, and a length variable based on
the word count of the text, wherein both the math-
ematical operators and the word count are derived
from the content information of the mathematical
text;
if the input value indicates that the media item category
is an English problem set, then the processor is con-
figured to derive the difficulty level based on the
vocabulary in the English problem set, and a length
variable based on the total number of questions in the
English problem set, wherein both the vocabulary and
the total number of questions are derived from the
content information of the English problem set;
if the input value indicates that the media item category
is a mathematical problem set, then the processor is
configured to derive the difficulty level based on the
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mathematical operators in the mathematical problem
set, and a length variable based on the total number of
questions in the mathematical problem set, wherein
both the vocabulary and the total number of questions
are derived from the content information of the math-
ematical problem set; and

if the input value indicates that the media item category
is hybrid, then the processor is configured to derive
the difficulty level based on user input.

6. The method as defined in claim 5 further comprising:

operating the processor to determine a plurality of compo-

nent time estimates, wherein each component time esti-
mate in the plurality of the component time estimates is
the time estimate for the participant to complete a com-
ponent task in the aggregate task, each component time
estimate being determined based on the media item cat-
egory, the at least one corresponding metadata attribute
for the corresponding component task, the participant
data of the participant, and the historical time data of the
participant or other participants in the at least one par-
ticipant; and

operating the processor to determine the final time estimate

for the participant to complete the aggregate task based
on the sum of the plurality of component times estimates
and an additional average total time between the com-
ponent tasks.

7. The method as defined in claim 6, wherein operating the
processor to determine a component time estimate for the
participant to complete a component task in the aggregate
task further comprises operating the processor to:

determine the at least one corresponding item based on the

component task;

foreach corresponding item, determine the length variable,

the difficulty level, and the media item category;
for each corresponding item, determine the average rate
per media item(s) per difficulty level of the correspond-
ing item based on the historical time data; and

determine the component time estimate by multiplying the
length variable of the corresponding item with the aver-
age rate per media item(s) per difficulty level of the
corresponding item.

8. The method as defined in claim 7, wherein operating the
processor to determine a component time estimate for the
participant to complete a component task in the aggregate
task further comprises the steps of:

if the processor locates the participant data for the partici-

pant in the computer-readable storage device:

if the processor locates the media item category of the at
least one corresponding item of the component task
for the participant, operating the processor to deter-
mine the component time estimate based on the
located media item category and the corresponding
participant data; or

if the processor fails to locate the media item category of
the at least one corresponding media item of the com-
ponent task for the participant, operating the proces-
sor to determine the component time estimate based
on available participant data relating to the other
media item categories for the participant, or on user
input; or

if the processor fails to locate the participant data for the

participant in the computer-readable storage device,
operating the processor to determine the component
time estimate based on a class of alternative participant
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data, wherein the class of alternative participant data is
determined from user input or available participant data
of the other participants in the at least one participant in
the computer-readable storage device, the other partici-
pants sharing at least one characteristic with the partici-
pant.

9. The method as defined in claim 8, wherein the at least
one characteristic shared between the participant and the
other participants is determined based on user input.

10. The method as defined in claim 9, further comprising
operating the processor to update the final time estimate for
the participant to complete the aggregate task based on a
numeric value representing a variance factor, wherein the
numeric value representing the variance factor is determined
based on the historical completion time values and their
respective final or component time estimate for the partici-
pant.

11. The method as defined in claim 10 further comprising:

the processor receiving a request to determine an estimated

workload for the one participant; and

inresponse to the request, operating the processor to deter-

mine an estimated workload for the participant based on
the final time estimate for the participant to complete an
aggregate task corresponding to the workload.

12. The method as defined in claim 11 further comprising:

the processor receiving a request to schedule an aggregate

task for the participant; and

inresponse to the request, operating the processor to deter-

mine a schedule for the participant based on the esti-
mated workload and calendar information of the partici-
pant.

13. The method as defined in claim 1 wherein the com-
puter-readable storage device comprises a first computer-
readable storage device for storing the plurality of media
items, and a second computer-readable storage device for
storing the participant data.

14. A system for providing automatic task time estimation
and scheduling, the system comprising:

at least one computer-readable storage device configured

to store 1) a plurality of media items, each media item
comprising content information, ii) at least one aggre-
gate task comprising a plurality of component tasks,
wherein each task in the plurality component tasks is
defined in relation to at least one corresponding item in
the plurality of media items; iii) participant data for at
least one participant in a participant data module, and iv)
historical time data for the at least one participant in a
historical data module; and

at least one processor linked for communication with the at

least one computer-readable storage device and config-
ured to 1) determine a plurality of corresponding meta-
data attributes for the aggregate task by, for each com-
ponent task in the aggregate task, deriving at least one
corresponding metadata attribute from the at least one
corresponding item for that component task, and ii) pro-
vide a time estimation module for determining a final
time estimate for completing the aggregate task based on
at least the plurality of corresponding metadata
attributes for that aggregate task, the participant data of
the atleast one participant, and the historical time data of
the at least one participant.

15. The system as defined in claim 14, wherein

the computer-readable storage device is further configured

to:
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store a plurality of media item categories, and
for each media item category in the plurality of media
item categories, store corresponding metadata deriva-
tion instructions for configuring the processor to
derive corresponding metadata attributes from media
items of that media item category; and,
the at least one processor is further configured to:
for each component task, determine a corresponding
media item category for the at least one corresponding
item in the plurality of media items, and derive at least
one metadata attribute for that component task based
on the corresponding metadata derivation instruc-
tions.
16. The system as defined in claim 15, wherein,
for each participant in the at least one participant, the
historical data module is further configured to store his-
torical time data further comprising at least a plurality of
historical completion time values on the computer-read-
able storage device, wherein each historical completion
time value is stored in relation to a plurality of factors of
a media item comprising at least the following: a media
item category, a difficulty level, and an average rate per
media item(s) per difficulty level of the media item; and

for each participant in the at least one participant, the
participant data module is further configured to store
participant data further comprising a plurality of partici-
pant-specific time variation factors on the computer-
readable storage device, wherein the plurality of partici-
pant-specific time variation factors comprise at least one
of the following: a settling time factor, an idle time
factor, a packing-up time factor, and a task-dependent
time factor.

17. The system as defined in claim 16, wherein the at least
one processor is further configured to receive an input value
representing a media item category and to derive metadata
attributes from the media item based on the input value,
wherein,

if the input value indicates that the media item category is

video, then the processor is configured to derive the
difficulty level and a length variable based on the content
information of the video;

if the input value indicates that the media item category is

audio, then the processor is configured to derive the
difficulty level and a length variable based on the content
information of the audio;
if the input value indicates that the media item category is
English text, then the processor is configured to derive
the difficulty level based on the vocabulary in the text,
and a length variable based on the word count of the text,
wherein both the vocabulary and the word count are
derived from the content information of the English text;

if the input value indicates that the media item category is
mathematical text, then the processor is configured to
derive the difficulty level based on the mathematical
operators in the text, and a length variable based on the
word count of the text, wherein both the mathematical
operators and the word count are derived from the con-
tent information of the mathematical text;

if the input value indicates that the media item category is

English problem set, then the processor is configured to
derive the difficulty level based on the vocabulary in the
English problem set, and a length variable based on the
total number of questions in the English problem set,
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wherein both the vocabulary and the total number of
questions are derived from the content information of
the English problem set;

if the input value indicates that the media item category is
mathematical problem set, then the processor is config-
ured to derive the difficulty level based on the math-
ematical operators in the mathematical problem set, and
a length variable based on the total number of questions
in the mathematical problem set, wherein both the
vocabulary and the total number of questions are derived
from the content information of the mathematical prob-
lem set; and

if the input value indicates that the media item category is
hybrid, then the processor is configured to derive the
difficulty level based on user input.

18. The system as defined in claim 17, wherein the time
estimation module configured to operate the at least one pro-
cessor to determine a final time estimate for completing the
aggregate task comprises:

a set of machine-readable instructions configured to oper-
ate the at least one processor to determine a plurality of
component time estimates, wherein each component
time estimate in the plurality of the component time
estimates is the time estimate for the participant to com-
plete a component task in the aggregate task, each com-
ponent time estimate being determined based on the
media item category, the at least one corresponding
metadata attribute for the corresponding component
task, the participant data of the participant, and the his-
torical time data of the participant or other participants
in the at least one participant; and

another set of machine-readable instructions configure to
operate the at least one processor to determine the final
time estimate for the participant to complete the aggre-
gate task based on the sum of the plurality of component
times estimates and an additional average total time
between the component tasks.

19. The system as defined in claim 18, wherein operating
the at least one processor to determine a component time
estimate for the participant to complete a component task in
the aggregate task comprises a set of machine-readable
instructions configured to:

determine the at least one corresponding item based on the
component task;

for each corresponding item, determine the length variable,
the difficulty level variable, and the media item category;

for each corresponding item, determine the average rate
per media item(s) per difficulty level of the correspond-
ing item based on the historical time data; and

determine the component time estimate by multiplying the
length variable of the corresponding item with the aver-
age rate per media item(s) per difficulty level of the
corresponding item.

20. The system as defined in claim 19, wherein operating
the at least one processor to further determine a component
time estimate for a participant to complete a component task
in the aggregate task further comprises a set of machine-
readable instructions configured to:

if the processor locates the participant data of the partici-
pant in the computer-readable storage device:
if the processor locates the media item category of the at

least one corresponding item of the component task
for the participant, operating the processor to deter-
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mine the component time estimate based on the
located media item category and the corresponding
participant data; or

if the processor fails to locate the media item category of
the at least one corresponding media item of the com-
ponent task for the participant, operating the proces-
sor to determine the component time estimate based
on available participant data relating to the other
media item categories for the participant, or on user
input; or

if the processor fails to locate the participant data of the

participant in the computer-readable storage device,
operating the processor to determine the component
time estimate based on a class of alternative participant
data, wherein the class of alternative participant data is
determined from user input or available participant data
of'the other participants in the at least one participant in
the computer-readable storage device, the other partici-
pants sharing at least one characteristic with the partici-
pant.

21. The system as defined in claim 20, wherein the at least
one characteristic shared between the participant and the
other participants is determined based on user input.

22. The system as defined in claim 21, wherein the time
estimation module further comprises a set of machine-read-
able instructions configured to operate the processor to
update the final time estimate for the participant to complete
the aggregate task based on a numeric value representing a
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variance factor, wherein the numeric value representing the
variance factor is determined based on the historical comple-
tion time values and their respective final or component time
estimate for the participant.

23. The system as defined in claim 22, further comprising
aworkload estimation module, the workload estimation mod-
ule comprising a set of machine-readable instructions config-
ured to:

receive a request to determine an estimated workload for

the participant; and

inresponse to the request, operate the at least one processor

to determine an estimated workload for the participant
based on the final time estimate for the participant to
complete an aggregate task corresponding to the work-
load.

24. The system as defined in claim 23, further comprising
a scheduling module, the scheduling module comprising a set
of machine-readable instructions configured to receive a
request to schedule an aggregate task for the participant, and
in response to the request to operate the at least one processor
to determine a schedule for the participant based on the esti-
mated workload and calendar information of the participant.

25. The system as defined in claim 14 wherein the at least
one computer-readable storage device comprises a first com-
puter-readable storage device for storing the plurality of
media items, and a second computer-readable storage device
for storing the participant data.
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