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TITLE

OBJECT-BASED SYSTEM AND LANGUAGE FOR DYNAMIC DATA
OR NETWORK INTERACTION INCLUDING LEARNING MANAGEMENT

CLAIM OF PRIORITY

[0001] The present application claims the benefit of the United States provisional patent

application filed on May 8, 2008 by Dozier et ah for OBJECT-BASED SYSTEM AND

LANGUAGE FOR DYNAMIC DATA OR NETWORK INTERACTION INCLUDING LEARNING

MANAGEMENT (serial no. 61/051,673), the entire disclosure of which is incorporated by

reference as if set forth verbatim herein.

FIELD OF THE INVENTION

[0002] The present invention relates generally t o an online interaction system and,

more particularly, to an online educational system.

BACKGROUND OF THE INVENTION

[0003] Network or Internet-enabled environments and, more particularly, social

networking systems, generally allow users to interact online with respect to various topics

and categories of information. These systems set, generally speaking, static permissions

and rights for each user that define how the user interacts with the system and other users.

A user may join one or more groups of users formed within the system, where the user is

then defined as being a part of the group(s). One particular use of such an environment in a

market such as education involves the definition of "courses" that have content objects,

permissions and rights, and specified execution logic whereby a user progresses through a

series of interactions and events online as mediated by these predefined permissions,

rights, or execution flows.



[0004] In the instance of user groups, interaction among users and/or groups is

typically facilitated through various mediums, such as blogs, posts, and

discussion/message boards. Data representative of this interaction is typically stored in a

data structure corresponding to the forum in which the interaction took place. For

example, data representative of posts or other material uploaded by a user to a discussion

board directed to a specific topic is stored in a data structure corresponding to the

discussion board, such as a thread. The data is not stored in a data structure corresponding

to the user who posted or uploaded the material. This arrangement prevents a user from

maintaining a collection of all interactions of that user, as well as all information and

material posted or uploaded by that user, in one location. Accordingly, the user is unable to

transport or transfer the collection to another system or to another group within the same

system. The user is also unable to easily locate and retrieve information or material

already provided by the user to the system in some manner or form from one location or

storage medium.

[0005] Users may also form relationships or associations with other users. These

relationships are usually static meaning that there is merely an identification that a first

user is connected to a second user where the system is unconcerned with the manner and

reason for the connection. The connection between the users also lacks context such that

the first user may receive a notification that the second user has performed an action with

respect to a specific category of information even if the first user is not concerned with that

category. When the second user performs another action (but with respect to a specific

category in which the first user is interested), the first user merely receives the same



notification as that corresponding to the category in which the first user is not interested.

The first user is not alerted as to the importance or significance of the second action.

[0006] Such systems may also provide or offer an application programming interface

("API") allowing users to interact with the system or to create subprograms using the

system's functionality. The user can then interact with the system using the subprograms,

which the user may offer (or may offer the functions provided by the subprogram) to other

users. The subprograms functionality is limited, however, by the set of functions and

methods provided by the system in the API. For instance, the user lacks the ability to

define objects, functions, methods, events, and other functionality to use within the system.

[0007] It is also generally understood that social network-based computing and

information architectures and learning management system computing and information

architectures have traditionally been at opposite ends of a continuum, sharing very few

core assumptions, characteristics, and capabilities. In some relatively recent instances

Learning Management Systems that have been very "closed," have started to be extended to

become more modern, open, and Internet capable. Two background sources for

information include U.S. Patent Nos. 6,519,629 and 7,493,396 and U.S. Published Patent

Application Serial Nos. 2007/0192299 and 2004/0181751, to which reference is made,

and the disclosures of which are each incorporated by reference as if set forth verbatim

herein.

SUMMARY OF THE INVENTION

[0008] The present invention relates generally to constructing context-aware content

and application objects that can be executed in a runtime environment as part of a larger



project or sequence. This includes the ability for programmers to create, assign, and

construct objects to which rules have been associated that make distinctions in, for

example, execution paths or consequent events depending upon assertions or assessments

of factors relating to state (such as time or the occurrence or nonoccurrence of specified

events), roles, and other factors that may be assessed at runtime. The present invention

finds particular utility in projects, courses, and other routines that contain a regimen, flow,

or pedagogy where object modules build on each other in a definable manner subject to

automation using computers and networks. In the education field, for example,

practitioners may refer to systems that accomplish one or more of these objectives as

Learning Management Systems and "distance learning," where adaptive content or related

concepts may be an outcome or result. In such a context, the present invention relates to

an object-based system and language for dynamic data or network interaction in a learning

management system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] A full and enabling disclosure of the present invention, including the best mode

thereof directed to one of ordinary skill in the art, is set forth in the specification, which

makes reference to the appended drawings, in which:

[0010] Figure 1 is a schematic representation of a learning management system in

accordance with an embodiment of the present invention;

[0011] Figure 2 is a flowchart of an exemplary process for an object-based system and

language for dynamic data or network interaction including learning management that may

be utilized by the system of Figure 1; and



[0012] Figures 3 through 7 are portions of an exemplary user interface that may utilize

the exemplary process of Figure 2 and may be utilized by the system of Figure 1.

[0013] Repeat use of reference characters in the present specification and drawings is

intended to represent same or analogous features or elements of the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0014] Reference will now be made in detail to presently preferred embodiments of the

invention, one or more examples of which are illustrated in the accompanying drawings.

Each example is provided by way of explanation of the invention, not limitation of the

invention. In fact, it will be apparent to those skilled in the art that modifications and

variations can be made in the present invention without departing from the scope or spirit

thereof. For instance, features illustrated or described as part of one embodiment may be

used on another embodiment to yield a still further embodiment. Thus, it is intended that

the present invention covers such modifications and variations as come within the scope of

the appended claims and their equivalents.

[0015] Figure 1 illustrates a learning management system 10 in accordance with an

embodiment of the present invention. Referring to Figure 1, system 10 includes a display

12, a computer 14, and an input device, such as a mouse 16 or a keyboard. Computer 14

may be connected to a local or distributed network, such as the Internet 18, and comprises

a processing device 20 and memory 22. System 10 may also include additional computers

connected to the Internet 18, such as server 26, which includes its own processing device

28 and memory 30 that may include one or more databases 32. Computer 14 and server

26 are operatively connected to Internet 18 via respective network interfaces 34 and 36.



Network interfaces 34 and 36 may be either a wired or a wireless connection. In the case

of a wireless connection, it should be understood that connections 34 and 36 may be any

wireless protocol or technology capable of interconnecting two or more terminals, such as

Bluetooth, wireless fidelity ("Wi-Fi"), or a cellular data network.

[0016] Processing devices 20 and 28 may be printed circuit boards, processors,

microprocessors, controllers, microcontrollers, or a combination thereof. Each of memory

22 and 30 may be any memory or computer-readable medium as long as it is capable of

being accessed by processing devices 20 and 28, respectively, including random access

memory ("RAM"), read-only memory ("ROM"), erasable programmable ROM ("EPROM") or

electrically EPROM ("EEPROM"), CD-ROM, DVD, or other optical disk storage, solid state

drive ("SSD"), magnetic disk storage, including floppy or hard drives, any type of non

volatile memories, such as secure digital ("SD"), flash memory, memory stick, or any other

medium that may be used to carry or store computer program code in the form of

computer-executable programs, instructions, or data. Additionally, when information is

transferred or provided over a network or connection, such as via network interfaces 34

and 36, the receiving device, such as processing devices 20 and 28, recognizes the

connection as computer-readable medium. Such a connection should therefore be included

in the definition of memory 22 and 30.

[0017] Memory 22 and 30 comprise computer-executable program code or instructions

that when executed by respective processing devices 20 and 28 perform one or more steps

of the processes described in more detail below. Memory 22 and 30 may also comprise

data and one or more data structures or databases for storing information. The computer-

executable program code or instructions, as should be known to those skilled in the art,



usually includes an operating system, one or more application programs, other program

modules, and program data.

[0018] In a preferred embodiment, memory 30 includes program code that when

executed by processing device 28 hosts a learning management website. Hosting a website

should be understood by those of ordinary skill in the art and is therefore not described in

more detail. Memory 22 includes program code that when executed by processing device

20 provides a web browser, as should also be understood. A user of computer 14 directs

the web browser to the website hosted by server 26. At this point, server 26 transfers a

portion of the program code stored on memory 30 to memory 22 of computer 14 via

network interfaces 34 and 36 and Internet 18. In the presently described embodiment, the

program code is written in the hypertext markup language ("HTML"), but it should be

understood by those of ordinary skill in the art that the program code may be written in

other languages including other scripting languages, such as PHP or Perl, or other markup

languages, such as extensible markup language ("XML"), as well as on other platforms such

as the .NET Platform provided by MICROSOFT CORPORATION of Redmond, Washington. In

this embodiment, the program code is transmitted via the hypertext transfer protocol

("HTTP"). As computer 14 receives the program code transmitted by server 26 and stores

it on memory 22, processing device 20 causes the web browser or program to interpret the

transmitted code and render the resulting webpage on display 12. The resulting webpage

presented by display 12 is a user interface utilized by the user to interact with system 10

and, particularly, the website hosted by server 26.

[0019] While the preferred embodiment described above contemplates the interaction

of server 26 and computer 14, those of ordinary skill in the art will appreciate that a user



may access the website maintained by server 26 directly from the server. Those of

ordinary skill in the art will also appreciate that other users may access the website from

other computers connected to Internet 18 in a manner similar to that described above with

respect to computer 14. System 10 provides each user who accesses the website with a

unique username or identification ("id"), as should be understood by those of ordinary skill

in the art. The webpages transmitted by server 26 and rendered on display 12 as described

above are equivalent to a graphical user interface ("GUI"). The GUI presented to each user

via display 12 is based on that user's id and therefore unique to that user.

[0020] One embodiment of the present invention provides an object-oriented

programming language for building state-based applications with flow control, event loops,

measures of similarity, and Boolean logic to dynamically control the interaction between

members in a social network around content and, in particular, project-based activities.

This embodiment dynamically collects and groups individuals who are members of a social

network, projects or assignments and their content, and activities or processes within

projects based on the attributes of the objects and runtime events t o create a social context

for learning or for other interaction. In this context, "learning" may be broadly defined, and

may refer to standard curricular subjects, such as social studies or science, may refer to

learning to use an online game or partake in an activity, or may refer to cultural learning,

such as with respect to music or languages.

[0021] The present invention uses statements in a high-level, object-oriented

programming language where a sequence of objects and their attributes can be defined and

created and the language is used to define states, their attributes, behaviors, and metadata.

Objects can be grouped and related to each other to define a project or learning unit that



executes in a "runtime" environment that is accessible programmatically or by users from

within or even outside of the runtime environment. That is, because persistent state is

retained for objects, the state of a project that is associated with a user can be accessed

when the project is not actively executing in the runtime environment from outside of the

runtime environment, and can also be accessed from outside the runtime environment

while the project is executing. In a preferred embodiment, the runtime environment

instantiates objects and executes the objects forming projects, but wherein the set of

instructional logic associated with the objects to be acted upon at runtime are capabilities

that constitute the runtime environment that are distinct from th capabilities that are

defined by the project and/or its objects. The programming of a project (a set of objects,

attributes, and behaviors] is independent of the runtime environment that executes the

program. Programs can be created, stored, transmitted, and updated independent from the

runtime environment. The runtime environment can be revised and distributed

independently from the programs that execute within it.

[0022] This state instantiated metaclass object node environment language comprises

an instruction set associated with objects, events, and rules that can be used by a variety of

applications to develop user experiences that are highly customized with respect to

content, social groupings, and activities. Instruction sets may specify event-driven rules

based on actions from within the runtime environment or from outside of the runtime

environment. That is, a project executing on behalf of one user may access and modify the

state of the object of another user who is not currently instatiated. Objects that retain

persistent state are instantiated at runtime and the data are used to determine the



behavior of the applications. Once states are instantiated for a user, they are encoded in a

form suitable for access during processing of runtime events.

[0023] A first class object in the language is a "state," which is an event loop object - an

object that continuously processes input. In all other programming languages, a loop is a

procedural programming construct [e.g., "from I to n" or "do-while true" loops) rather than

an object. Because states are objects, they can have variables and actions and can be

modified at runtime. States [i.e., an event loop) can have attributes, which are its rules. The

rules may react differently to different inputs {i.e., events or commands) on an individual

basis according to the current instantiation of class variables.

[0024] For example, there could be a state "weather" with the rules "cold" and "snowy."

The state object is an event loop that is waiting to receive input. An event ChangeSeasonfJ

is sent to the "weather" state, and the rules (i.e., the attributes of the state) are currently

"cold" and "snowy." The rules for cold and snowy upon a ChangeSeasonQ event, change the

rule to "warm" and "sunny." The state continues to persist in the runtime environment and

waits to receive additional events. When the weather state receives the exact same

ChangeSeasonO event again, the state behaves differently even though the input is the

same, this time setting itself to "hot" and "buggy" based on the current instantion of the

event variables and its attributes.

[0025] Thus, a stateful language for defining dynamic data and social network

interaction is based on classes of objects with associated variables and actions. Objects i)

retain state, ii) reference other objects, and iii) receive events from users, programs, or

objects that trigger behavior based on the attributes of the object (i.e., the rules). First class



objects include, but are not limited to, state, member, role, topic, resource, match, location,

and assignment. A program could define a learning process where state objects are

associated with a member and role that progresses from state-to-state, thereby

dynamically driving presentation of content and functional capabilities from basic

knowledge of a topic to mastery. When a user executes a program in the runtime

environment, the current values of all of their objects are loaded into the runtime

environment. The runtime environment listens for events, and, upon seeing an event, a

message is sent to the user's instatiation of objects. The objects interpret the event based

on the current state of their rules (/.€., attributes), and then modify the attributes of related

objects. The current values of object attributes are used by project programs to determine

the content and social groups that are presented to the user. Programs query the current

learning state and use the state information t o dynamically retrieve currently relevant

content altering the user's experience, which may include adding the user as a member of

an immediately relevant social group, removing the user from other groups, and/or

enabling the functionality of applications {e.g., make a level visible in a game or enable a

button on an application that was previously disabled or "grayed out").

[0026] Because events and rules are also objects, they can be modified at runtime. For

example, an event could trigger the update of a rule associated with itself. Programs

and/or programmers can modify objects, including events and rules, but the runtime

environment that interprets events and determines where to send events cannot be

modified at runtime. It should be understood that the specification of rules, constraints,

instructional logic, etc. associated with an object can be associated directly with an object

or can be indirectly associated with it. For example, where the object has associated with it



a pointer that, when triggered, locates the appropriate instruction logic or other data (and

may ascertain one or more conditions or assertions concerning the object or the context in

which the object is being evaluated [e.g., the time of data, the nature of the other objects in

a sequence, attributes of the user triggering the sequence, etc.]), so that, for example, the

objects themselves need not be "republished" or reissued in instances where it is desired

for one or more aspects of the instructional data with respect to them to be updated or to

change in some manner. Many software licenses, as well as copyright law, give a copyright

owner the right to make backup copies to protect against catastrophic failure of equipment.

However, the making of uncontrolled backup copies of the runtime environment is

inherently at odds with the ability to control usage and behavior, since an uncontrolled

backup copy can be kept and then restored even after the authorized copy was sold or

discontinued.

[0027] A curriculum unit is a programmed set of objects that define a learning

sequence, and each instantiation reflects the state of a learner and, given various states,

determines how content, activities, and social groups should be presented to the user. The

language may include metadata about objects, instructional logic, and/or semantics. In the

context of the language's use in online learning, it is used to create series of learning units.

Specific examples of a "learning unit" are:

1. A collection of projects that relate to creating a social network for learning

the English language and grammar, as well as for dynamically creating communities of

users that practice learning language skills together.



2. A collection of projects that are to be performed In a sequence that describes

the scientific process, such as forming a hypothesis, collecting data, analyzing data, and

reaching a conclusion. Each participant in the project may have a different role as it relates

to the sequence of states that defines the process of scientific inquiry.

3. A process-based literacy learning curriculum where a project is associated

with a particular genre of study, such as fiction, social studies, biographies, folk tales, or

science. Project activities may include reading a book, discussing content in the book in a

small group and/or a large group, and then having one set of participants write about the

book. Another set of participants read the materials written by the first set and then

respond to th«m. The cycle then repeats.

4. In mathematics, a learning unit may be a chapter on addition and include

interactive games to create sums. An object could accept sums and, upon receipt of each

sum, update itself to present more or less complex problems. Another attribute (or rule] of

the learning start could be to make the user a member of a high-participation group after

submission of a predetermined number of answers. The membership object, upon seeing

an "AddMember" event, could cause the attribute (rule) to notify current members that a

new member is now part of their group. If the user does not continue to participate at the

user's previous level, the membership state could have an attribute that defines the rules

for removing members as well. Unlike other systems, the runtime environment combined

with persistent stateful objects and logic determines in real-time the social context of the

user.



[0028] Associated with the procedural programming language are measures of

"similarity" between objects in the same class or objects in different classes. In this sense,

the measures of similarity go beyond the normal constructs of typical procedural

languages. Generally, procedural languages include concepts of equal, not equal, greater

than, contains, between, etc., syntax rules, and flow control. In the language described

herein, the idea of similarity is based on the concept of a multi-dimensional distance

between objects. A set of comparisons among a group of participants, for example, would

enable clustering of subgroups based on one or more similarities with respect to some

specifically-defined criteria, such as degrees of semantic similarity in the subject matter of

their projects, level of mastery, measure of activity, current state, state within a project, etc.

Similarities in this context and clustering based on similarities are described in more detail

in copending U.S. patent applications 11/937,495, 11/937,497, and 11/937,499, which are

incorporated by reference in their entirety as if set forth verbatim herein. Other relevant

information may be found in copending U.S. patent applications 12/105,254, 11/402,830,

11/402,829, 10/619,259, 10/619,101, 10/619,099, and 10/619,097, which are

incorporated by reference in their entirety as if set forth verbatim herein.

Relation to an Object-Based System

[0029] An object-based system, such as a curriculum unit, contains a specification of the

content that is part of the system and the relationships between the content. The object-

based system may also contain information relating to the content, such as descriptions of

the users of the data, their roles and relationships with respect to one another, and, in the

case of curriculum units or other regimens that progress in some anticipated or planned

manner, may also specify the states or activities in which the users will engage as part of



that curriculum unit. The object-based system also can contain, as appropriate for the

circumstances, procedural logic, flow control, and outflow control, as well as Boolean logic,

along with rules that express how the people {e.g., participants in a social learning

network) may or should interact with each other and elements of content around, for

example, a curriculum unit. It is preferable that an object-based system contain the rules

and/or constraints for dynamically creating a social context within a learning network,

such as a social network for collaborative projects that are conducted around subject

matter. The content and various user roles, states, rules, and events that may be associated

with it form an instruction set for how the collection of objects will interact with each other

in the context of a runtime environment.

[0030] Although one skilled in the art would understand how these component pieces

can be assembled as desired for specific outcomes related to interactions with content

objects, for example, bringing "stateful" processes to such objects, in one preferred

embodiment, an object-based system for authoring curriculum units is programmed

through the following process as described in more detail below with respect to Figure 2:

(a) Create the curriculum unit, which may be a container of a collection of projects; (b)

Create the project; [c] Define the 1 to Na objects to include in the project. Objects may be

retrieved from a repository of predefined objects and reused in multiple projects. Defining

the objects that form a curriculum unit includes identifying the users, content, and states

{i.e., activities); (d) Define the events that the objects should recognize forming the activity

structure for the curriculum unit; (e) Define the rules as desired for each object; that is, the

rules associated with each event for each object forming an instruction set for the object.

When the object receives the event, the associated rule is executed, forming, in toto, a



learning sequence or pedagogical logic of the curriculum unit; (f) Identify the user objects

associated with the unit or component parts; (g) Define the role-specific rules applicable

for activity(ies)/state(s); (h) Set any time-based rules associated with the states and the

actions associated with meeting or exceeding the desired time constraint; (i) Associate

content or subject matter with desired state(s); (j) Select metadata for users, content, and

states; (k) Specify rules, events, and/or roles associated with content objects that

determine what content to display to participants; (1) Specify rules or constraints on user

or role objects as desired that determine how participants should be grouped for an

activity; (m) Specify rules or constraints on role objects that determine the conditions

under which states are available to participants; (n) Publish the object-based system

where the definition of the collection of objects [e.g., the curriculum unit), the content and

data, and the objects and their associated instruction set (rules and events) are stored

{preferably individually for efficiency and re-use) for later retrieval and execution in a

runtime environment, and, in this example, preferably embedded in a learning platform.

The published system is instantiated and executed according to authored commands,

preferably by an individual user or program that has been initiated by a user.

[0031] It may also be desirable for an object-based system to contain a description of

the types of participants who can or will interact around the project and activities in the

curriculum unit in some manner, preferably according to a selected role. The specification

of the people may include identifying specific individuals, categories to which the people

belong and potentially people associated (for example in a social network with - such as

students in a class). In the presently-described embodiment, the specification identifies the

different types of users that will interact with the content, because the rules and the events



then become specific to the role of the user. Examples of the user roles in the context of a

learning environment include a teacher, a teacher's aide, a mentor, a student, or a parent.

Users are preferably coupled with, but logically separate from, role objects (to permit, for

example, multiple roles depending on context, changing of roles, re-use of roles across

multiple units, etc.), and users may be associated with multiple roles. Arule associated with

a state can modify the roles for a user. For example, the state "participation" could receive

an event to AddReplies(n), and that event could have a rule where if a threshold value is

exceeded then the AddRole("expert") event is sent to the role object. User's roles are

specific to the instantiation of an object-based system rather than the user. Thus a user

could be a student in one context and a teacher in another.

[0032] An object-based system of the present invention can maintain persistent state, as

desired, of all of the objects logically associated in a system {e.g., in a curriculum unit) for

each user that instantiates the unit in the runtime environment of, for example, the

learning platform. When a user takes an action that starts the curriculum unit ~ such as

signing on and selecting the unit —the attribute settings for each object retrieved for that

user are, preferably, retrieved from a persistent store and loaded into the runtime

environment. Flexibility is achieved when individual users are logically separate from the

definition of an object-based system, but become operatively coupled to the system at

runtime via persistent user-level state attributes.

[0033] The runtime environment of the platform —such as a learning platform -

receives a request to load one or more objects per curriculum unit. The definition of the

curriculum unit or an object is retrieved from the object-based system and based on that

definition, the system can retrieve the current values of each rule for the user, each of



which can be defined in the context of the curriculum unit from a secure, persistent store.

Objects are preferably stored and retrieved independently, that is, in the context of the

present invention, a curriculum unit may be comprised of a set of loosely coupled objects

stored in a repository rather than compiled into a file.

[0034] The object-based system includes means for specifying attributes that should be

maintained about both the content as well as the people who are (or have been] (or are

associated in some manner, such as social network based relationships or groups with a

person) engaged in a curriculum unit. For example, there exists a curriculum unit entitled

the In2Books Classroom Science Series, whose definition specifies that the system should

maintain the user's age, gender, and books read. The attributes of a user object can vary

based on role. The set of teacher attributes may be school, grades taught, and average time

spent for their students to read and write about a book. The specification of the attributes

to maintain for the curriculum unit may include the weighting used to measure similarity

and to conduct a search based on similarity. The weights may be based on the particular

goal of the comparison. For example, if the state is "book selection," the age range and the

books that have already been read might be weighted more heavily than the cycle time that

it takes to read and write about the book. In contrast, if the described state is to match two

people, the cycle times might be more heavily weighted to match people who are inclined

to write at a similar pace. The object-based system also allows definition of attributes that

are role-based, may be tracked for a user, and provides the capability per state (or for

desired states] to weight the attributes differently, depending on the intended objective.

[0035] The attributes about users (and individual users) that are maintained by the

object-based system can be used to dynamically adapt content, people (e.g., in a social



network] and functionality presented or made available to a user and/or others with a

relationship of some kind with the user. For example, "book selection" might be presented

just to the students who have "sent letter". After the student selected a book

(OrderBook("title") event), the content presented to users in their collaborative work

group would be changed to reflect the topic of the book and role-specific assignments. A

unique aspect of this definition of a unit is that projects can be defined whereby the actions

of one or more users (e.g., a student) changes the object attributes of one or more other

users (e.g., mentor). One of the rules associated with the BookOrder event could be to set

the CurrentTitle attribute of the mentor's Assignment object. The -CurrentTitle attribute

setting could be read by a content management system and used to determine what home

page content to display to the mentor. Similarly, the actions of the mentor could, for

example, determine the content and capabilities available to their corresponding student

by changing the current attributes of the student.

[0036] The existence of an association between two users or groups of users can also

affect the attributes associated with a user. The relationship between users can be explicit,

inferred or federated between systems. An example is where a ParentChild (user a, user c)

relationship exists between user a and user c, and a ParentChild(user d, user c) relationship

is added for user d with the same parent user ID then a rule executes inferring the

relationship of Siblingfuser a, user d) between users a and d. If user e is added with a

ParentParentfuser c, user e) relationship and user e may have the attribute "father", then a

rule could execute that adds a ParentChild relationship between user e and users a and d.

The association data between users could be stored on different systems.



Creation of a Curriculum Unit as an Example of an Object-Based System

[0037] Referring to Figure 2, the following steps outline the sequence to create a

curriculum unit in one embodiment of the present invention:

• Create curriculum unit with descriptive title.

The basic curriculum unit has 1 to Np projects. Each project has 1 to

Na objects that include learning activities. For example, a curriculum unit

may be called "In2Books classroom unit."

• Set the global properties of the curriculum unit.

Examples of global properties are prerequisites required for the

curriculum, required or optional time-bound specifications, and sequences to

be followed.

• Add 1 to Np projects to the curriculum unit.

The first project is an introductory project. The rules may be for

mentors to submit their introductions within a specific time interval.

Teachers may have a rule associated with that state causing the teacher to be

responsible for that state and requiring the teacher to review and approve

the mentor's introduction. The student may then have a state that requires

that the student open and read the letter. The above are exemplary states

related to writing an introductory letter, and how the mentor (or pen pal),

the teacher, and the student have role-based rules that are associated with

events.



• For each project, add 1 to Na states.

Continuing the present example, the first state in the curriculum is for

the mentor to write an introductory letter to their student. The state for the

teacher is to review letters, and the state for the student is to read letter.

• For each state, determine its events.

An example of the events for the "WritelntroductoryLetter" state are

SaveDraftO and SubmitLetterfJ- The events for ReviewLetter are ApproveQ

and RevisefJ. The event for ReadLetter is OpenfJ. Events may be synchronous

or asynchronous.

• For each event, define its rule.

Rules are conditional clauses that are checked when an event is sent

to a state. Meeting a rule causes events to be sent to objects. Rules can be

role-based. For example, state could be to review a tetter before it is posted

to a website, blog, or another participant, and a rule of that state is that it is

restricted to those who have the role of a teacher. The review state may have

a "moderate" event which is specific to the role of teacher or moderator.

Rules associated with events may also relate to time. For example, the

SubmitLetterfJ event may have a rule that it must occur within two weeks of

reaching the WritelntroductoryLetter state.

The rule associated with the SubmitLetter event could be that

duration of the state is less than or equal to two weeks of reaching the

WritelntroductoryLetter state. The rule associated with ApproveLetter event



could be that the length of the letter must exceed 300 words, and the rule

associated with the ReadLetter event could be that the letter must remain

open for 30 seconds

• Define the roles of participants in the curriculum unit.

An object-based system may contain descriptions of the types of

participants who will interact around the project and activities and in the

curriculum unit. The specification of the people may include identifying

specific individuals and their roles. In the presently-described embodiment,

the specification identifies the different roles of users that will interact with

the content, because the rules then become specific to the user role.

Examples of the user roles involved in the curriculum being described in this

example are teacher, student and mentor. In the In2Books curriculum

example being described, the WritelntroductoryLetter and ReadLetter states

are associated with both the student and mentor roles whereas the

ApproveLetter state is only associated with the teacher.

• Define events to trigger, depending on whether the condition of a rule is
met.

Examples of such actions include setting values of variables or

attributes, sending notices, customizing the content of a home page or even

changing downstream rules and events that may be applicable to objects

that, in toto, comprise the entire unit. In our example, if SubmitLetterO does

not occur within two weeks, the SendMessage event is triggered for the

teacher and the mentor. If the 300 word minimum is not met for a letter, the



teacher remains in the Review state, and if the student does not open the

letter for a period of time sufficient to read the letter they remain in the

ReadLetter state. If SubmitLetter did not occur within two weeks, perhaps

the ReadLetter state is shortened.

• Associate content with projects.

Content may be any generally supported multimedia data type.

Resources may be associated with a project or an object, and rules may be

defined for project or object events that relate to the content. For example,

five genres of books may be associated with the In2Books curriculum,

realistic fiction, social studies, biography, traditional tales, and science. For

each genre there may be grade level books. SelectBook could be a state

associated with the student role, and when the student is in the SelectBook

state the resources associated with the project would be displayed to the

user as options to select.

• Select metadata attributes for the curriculum unit, content, and each
type of participant.

Metadata are data about the content, objects, projects or curriculum.

In the presently-described example, metadata about the content could be

grade level and role.

• Write rules that determine the content to display with an event or
participant.

An example of such rule may be that if a participant is a student in

third grade, then display a block of content suitable for third grade students,



and if the participant is a teacher of twelfth grade students, then display a

block of content suitable for teachers.

• Write rules that determine what people to group for collaboration.

An example of such a rule is if the difference between a first

participant in a first group and a second participant in a second group is less

than four degrees of similarity, then the participants are matched to work

collaboratively on the current curriculum project.

• Publish curriculum unit.

Relation to Social Networks

[0038] Generally speaking, a social network is defined by members who may be in

groups or a network of users with a common role. In this instance, the social network may

be considered a collection of groups ~ each member capable of having one or more

associated roles. A member may also have a set of attributes about or otherwise related to

their interactions within a social network that may be maintained and, as desired, could

also be made programmatically accessible. Members can have access based on a mult i

level access control system to standard social networking features, such as posting in blogs,

discussion forums, media galleries, web pages, messages, announcements, maintaining list

of friends, and so on based on their membership to a group or role-based network.

[0039] Such a social-based system is significantly enhanced with attributes an object-

based system, which, for example, can define collections of objects that are of various types

and can have attributes that are specified per role. The system may have object-based

systems that are contributed by one or more users in a community and/or may be



imported from other systems and repository, for example, by using industry standard data

representations such as SCORM or XML. Graphical user interface-based tools are used to

construct or augment these data, including [e.g., with association to projects) role-based

events, states and rules for transitions, and publishing aspects of the object-based systems

to the social network, in this instance a social learning network.

[0040] A member of a social learning network may decide to participate in an object-

based system. The object-based system runtime engine embedded in a learning platform

or compiler reads the description of the curriculum unit that defines the objects, events,

rules and/or roles, then as desired processes those rules against one or more activities of

one or more members in the network.

[0041] A particularly apt example of the foregoing involves 21st Century curricula that

frequently includes collaborative projects that include interacting online using blogs,

discussion forums, sharing media and creating web pages. Typically, these tools organize

information in the following manner:

[0042] Blogs: are personal web logs that are typically authored by a single (or small

number of) author(s) and they are used to present a point-of-view. Other members of the

social network who are interested in the subject matter can interact by commenting on

blog posts.

[0043] Discussion Forums: in discussion forums, users post and reply to questions.

Forums are often used for support whereby users search for answers to their question

based on a previous interaction before posting their question.



[0044] Media galleries: are used to upload and distribute files. Uploaded files are

frequently video, although there are many sites that contain collections for documents to

share.

[0045] Web pages: are generally owned and maintained by a user or group of users

(such as an organization) and present a face to the world on the web.

[0046] In contrast to the above described tool or functional point of view (and its

relationship to people), the primary point-of-view in an object-based system is the object

(or a collection of objects, such as a curriculum) and the participants. Social networking

tools most typically organize user interaction around the selected data structure (e.g.,

blog), but do not provide the capability to view all of the posts - for example on blogs and

in forums ~ made related to a project by a user - or by a group of users - say all of the

students in a particular class. A unique aspect of the object-based system described herein

is organization such that data can be found and displayed, assessed or analyzed by user (or

groups of users) rather than solely by the data structure. The object-based system can

display, for example, all of the posts for a user by curriculum unit and project, rather than

merely by data structure, thus efficiently enabling the creation of an electronic portfolio

that collects all student work with the individual (and does not rely solely on users to have

tagged or otherwise collected their work). While users interact with "standard"

collaborative tools, the object-based system of the present invention can store curriculum

context and other desired information and the system can collect the data by user, role and

other means, rather than solely by tool - so the system can find (and as desired) analyze,

describe and display collections of work in multiple views—for example, by tool,



curriculum unit, subject matter, user, groups of users, users having similar activities and

events, etc.

[0047] Using modern computing conventions, the object-based system service can be

invoked for example, by any (e.g., any authorized] snippet of code, such as a widget, that

could be placed throughout a web site to dynamically collect and display either lists of

members, content, scheduled events, activities, tasks, etc. that are relevant to one or more

members who access a given page at a particular time (or desired to be displayed based on

the invocation of rules).

[0048] In this context, it should be understood that a "curriculum" may be defined very

broadly. A curriculum comprises a collection of projects and/or objects in the case of a

solitary project, and a project could be a wedding, for example. In this instance, the project

includes a ritual followed by a ceremony that culminates in the sharing of food and so on. A

project can include any number of people across a distributed space with peripheral

distance participation. People physically separated from each other, lacking all physical

cues that go along with human interaction, may yet absorb some aspect of the interaction

that is important for learning. The difference in a wedding is that the learning is social and

augmented by content. Thus, it is desirable for the context, the activities, the participants,

and the content, etc. to be defined in order to potentially collect individuals around an

activity related to subject matter that is of interest to participants.

Preferred Examples

[0049] While the "stateful" and other principles described herein have broad

applicability to social-based and content-based networks that, for example, in the context



of the Internet as a communication medium generally lacks accessible data concerning

"state," role and other variables for use in informing objects and programs, a particularly

useful application of the present invention concerns learning and learn management,

where sequence based regimens (curriculum) help users to gain skills as they proceed. In

addition, it would be desirable for networks, such as Learning Management Systems, to

much more broadly enable project-based, collaborative, and other functions describe

herein. Therefore, the following examples should be read as illustrative of the invention

described herein.

[0050] A project-based literacy learning program based on authentic collaboration

between students and mentors is an example of a curriculum that can be defined using the

object-based system and its programming language. Examples of operations on the

curriculum unit include creating a new unit, opening an existing unit, closing the currently-

open unit, saving the unit, importing definitions from open standard formats to the unit,

exporting the unit to standard formats. Creating a new unit requires giving it a name. For

example, a new literacy learning program called the INFORMED READER SERIES may be

created. Another example of a curriculum unit could be a chess club where users are

dynamically grouped based on a combination of attributes such as level and rate of play, a

book club where users read and discuss the same book, a science project with a structured

investigation protocol, a foreign language practice community, a cultural exchange between

classrooms in China and the US.

[0051] Once a unit has been created, projects can be added to the unit, edited, or deleted

as described above. Projects can be named, described, and assigned attributes such as level

or curriculum standards met. Examples of projects in the INFORMED READER SERIES



include Introduction, Social Studies, and Science. Examples of projects in the chess club

curriculum include Openings, Mid-Game, and Tournament. Examples of book club projects

are selecting a book, reading the book, reading the author's blog, posting and replying to a

discussion forum about the book, and commenting on the author's blog.

[0052] The roles of participants in each project or unit are identified. In the literacy

example, the participant roles could be a teacher, student, or mentor. In the chess club

curriculum, all participants could be players. In the book club example there could be

readers and authors. In the science project there could be a principal investigator, subject

matter expert, data collector, and report writer.

[0053] Each project includes 1 to Na states that include events and rules and metadata

associated with the project. In the Introduction project, the states could include the mentor

writing, the teacher reviewing, the student reading, the student writing, and the teacher

reviewing. The states for the Social Studies project could be, for example, the student

picking a book on maps and geography, the teacher approving the selection, the student

and mentor reading the book, the mentor writing t o the student about the book, the teacher

reviewing the mentor's letter, the student reading the letter and then writing back. The

rules of the writing activities could be required, whereas the reading and reviewing states

may be optional. The events could be further time-bound. For example, the mentor must

start the Introduction project and write within two weeks, the teacher must review the

mentor's writing within three days, and the student must write back within two weeks. In

the chess club curriculum, Tournament project players may be required to sign up by a

specific date and time, engage in play at a scheduled time, and complete 40 moves within a

specific time limit. In the book club example, activities could be more loosely constrained



and only require posting or replying in the book-related discussion forum. The science

project could have highly structured activities that adhere to strict data collection and

observation protocols such that the experiment could be independently repeated.

[0054] Rules can be associated with events that determine dynamic interaction with

data and networks. With respect to the Introduction project, for example, the object-based

system may search for students and mentors with an interest in Social Studies and Science

and, for each student, if the difference between the student's and the mentor's interest in

Social Studies multiplied by a weighting factor is less than four semantically-related

concepts, then invites the student and mentor to be matched with each other to work on

the Introduction project. With respect to the chess club curriculum, a rule may require

each player to be of a specific experience level equal to that defined by the notice of the

Tournament. The book club may have a rule that the themes, characters, or topics related

to the book must be included in a forum post and a reply must have some semantic

relationship to the question that was posed. In the science project, the expert could require

meeting a quality rating that is generated by peers within the community, whereas a

teacher could assign a group of students to the science project and the students could

determine their roles on the project.

[0055] The object-based system reads the definition of units, projects, participants,

events and content and executes rules that dynamically determine the grouping of people,

presentation of content, and execution of processes. In the Introduction example, when a

user signs on for the first time a welcome message with project instructions could be

displayed, and the second time the user signs on a reminder to write an Introductory Letter

to their mentor could be displayed. When the user goes to the authoring environment,



support content such as key vocabulary, a checklist, or thoughtful questions that are

specific to the Introductory project could be included in the writing experience. If the

student or mentor were in the Social Studies project their entire home page could be

switched to reflect that genre of study and their current state (e.g., read letter, read book,

write letter). In the example of the chess club tips and tricks for openings, mid-game, and

closings could be displayed when players reach that state in the project.

[0056] While one or more preferred embodiments of the invention have been described

above, it should be understood that any and all equivalent realizations of the present

invention are included within the scope and spirit thereof. The embodiments depicted are

presented by way of example only and are not intended as limitations upon the present

invention. Thus, it should be understood by those of ordinary skill in this art that the

present invention is not limited to these embodiments since modifications can be made.

Therefore, it is contemplated that any and all such embodiments are included in the

present invention as may fall within the scope and spirit thereof.



The invention claimed is:

1. A method for executing course projects in a learning sequence comprising

the steps of retrieving, by a learning platform, a project and at least one instruction set

associated with at least one object of the project, wherein the at least one instruction set

specifies a manner of use in which the at least one object can be executed; storing the at

least one object and the at least one instruction set in separate files in the learning

platform; determining, by the learning platform, what actions to perform with respect to

the project based on the at least one instruction set, wherein the action may be triggered by

an event recognized by the runtime or not recognized by the runtime but instead

recognized by means outside of such runtime; and taking such action on the project by the

learning platform.
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