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EDUCATION HUB

TECHNICAL FIELD
This disclosure relates to computer-implemented educational hubs for obtaining,

sharing, and discussing educational content.

BACKGROUND

Electronic academic collaboration systems allow users (e.g., students and
instructors) to obtain, share, and discuss educational content with other users. However,
existing solutions often fail to address the major challenges faced by their users, and are
often limited by the content provider. For example, search engines provide results based
on key words in a search criterion, and order the results set by predicting the applicability
of each result according to mathematical or financial algorithms. However, search
engines rely heavily on the inputted search criteria, and often fail to accurately determine
if results are applicable to the academic user’s subject of interest, and often do not
consider if the returned results also would be applicable to other users having the same
subject of interest. As another example, electronic textbooks and on-line educational
resources focus on providing learning material, and often include links to other related
resources. However, these linked resources typically are limited to specific author-
selected content. Further, these resources often are static, and thus fail to account for the
ever-changing wealth of available data and information. Therefore, the foregoing
solutions do not provide a global accumulative knowledge collaboration mechanism for

finding and sharing dynamically evolving content.

SUMMARY
In general, in an aspect, a method for facilitating collaboration between users
includes obtaining, from a plurality of user devices monitoring information
corresponding to monitored interactions between a plurality of users and at least one
electronic resource, and content identified by each user as relevant to the at least one
electronic resource. The method also includes indexing, on a server system, the content

based on the monitoring information, identifying indexed content relevant to a particular
1
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user based on the monitoring information received from that user and based at least in
part on a particular portion of the electronic resource being viewed by that user on the
user’s device, and displaying, on the particular user’s device, content relevant to that
user.

Implementations of this aspect may include or more of the following features.

In some implementations, the at least one electronic resource can be an electronic
textbook. In some implementations, the content can include another electronic resource.
The content can include a comment, note, or annotation created by the user. The content
can include a reference to another electronic source, a website, a service, or an
advertisement.

In some implementations, displaying content relevant to a particular user includes
displaying content in a list prioritized according to relevance. In some implementations,
the method also includes automatically updating the list based on the monitoring
information.

In some implementations, the method also includes obtaining, from each user’s
device, feedback information regarding displayed content. Identifying indexed content
relevant to a particular user can be further based on feedback information received from
cach user.

In some implementations, monitoring information is obtained automatically from
the plurality of user devices. The monitoring information can correspond to an identity
of at least one electronic resource. The monitoring information obtained from each user
can correspond to one or more key words associated with the portion of the at least one
electronic resource being viewed by that user.

In some implementations, identifying indexed content relevant to a particular user
can be further based on a popularity of the content. In some cases, identifying indexed
content relevant to a particular user can be further based on the popularity of the content
with respect to a subset of the plurality of users. The subset of users can be users who are
similar with respect to at least one pre-determined criterion. The criterion can correspond

to an academic course currently taken by the users. The criterion can correspond to an
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academic institution currently attended by the users. The subset of users can be selected
by the particular user.

In general, in another aspect, a system includes a receiver module configured to
obtain, from a plurality of user devices, monitoring information corresponding to
monitored interactions between a plurality of users and at least one electronic resource,
and content identified by each user as relevant to the at least one electronic resource. The
system also includes a database module configured to index the content based on the
monitoring information, and identify indexed content relevant to each particular user
based on the monitoring information received from that user’s device and based at least
in part on a particular portion of the electronic resource being viewed by that user on the
user’s device. The system also includes a transmitter module configured to transmit, to
each user’s device, the content identified as relevant to that user.

Implementations of this aspect may include or more of the following features.

In some implementations, the at least one electronic resource can be an electronic
textbook. The content can include a comment, note, or annotation created by the user.
The content can include a reference to another electronic source, a website, a service, or
an advertisement.

In some implementations, the receiver module can be configured to obtain
monitoring information automatically from the plurality of user devices. The monitoring
information can correspond to an identity of at least one electronic resource. The
monitoring information obtained from each user can correspond to one or more key
words associated with a portion of the at least one electronic resource being viewed by
that user.

In general, in another aspect, a system apparatus includes a monitoring module
configured to monitor interactions between a user and at least one electronic resource,
and to generate monitoring information based on the monitored interactions. The system
also includes a content input module configured to receive, from the user, content
identified by the user as relevant to the at least one electronic resource. The system also
includes a transmitter module configured to transmit the monitoring information and the

content to a server. The system also includes a receiver module configured to receive
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content relevant to the user from the server, where the content relevant to the user is
based on the monitoring information received from that user and based at least in part on
a particular portion of the electronic resource presented by the apparatus. The system
also includes a display configured to display the content relevant to the user.

Implementations of this aspect may include or more of the following features.

In some implementations, the at least one electronic resource can be an electronic
textbook. The content can include another electronic resource. The content can include a
comment, note, or annotation created by the user.

The details of one or more implementations are set forth in the accompanying
drawings and the description below. Other aspects, features, and advantages will be

apparent from the description and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
FIGS. 1A-D show an example of an educational hub.
FIG. 2 shows an example screen capture of a user’s device.
FIG. 3 shows another example screen capture of a user’s device.
FIG. 4 shows a further example screen capture of a user’s device.
FIG. 5 shows an example of a user interface for an educational hub client

application.

DETAILED DESCRIPTION

The present disclosure describes implementations of an educational hub.
Implementations of the hub provide academic users with collaboration tools to exchange
and build on the accumulated knowledge of subjects of interest. The system can be used
by any student, at any level of education, and in any language, as long as the user has
access to a network (e.g., a LAN or the Internet), or has access to a device capable of
storing cached data related to specific studying material. In addition to applications in
the field of academic education, the system also can be used as a hub to collect

information, share knowledge, and collaborate on any source of academic content.
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By using one or more of the implementations described below, students are
provided with a central location to collect, categorize, and rank resources, and store notes
and comments related to a particular section of an electronic textbook being studied.
Each user can refer to online resources, such as web services, multimedia, website pages,
newsgroups, search engine results, RSS, any other current and future external resources,
as well as other users’ notes and comments.

In an example implementation, a user’s device is provided with a client
application, which monitors the user’s interactions with an electronic textbook. In some
implementations, the client application collects information about the textbook being
viewed by the user (e.g., information identifying the textbook’s title, author, revision
number, subject matter, currently viewed section, and so forth). In some instances, the
client application collects information about the content of the textbook (e.g., information
describing the subject matter of the textbook, and information pertaining to an
ontological interpretation of the textbook or textbook section being viewed, such as a
selection of key words or phrases). The client application also can collect information
pertaining to external content that the user finds relevant, interesting, or important. As an
example, the client application can collect links to external resources (e.g., web sites,
services, applications, textbooks and tutors), or content created by the user (e.g., user
created comments, notes, annotations, and ranking/ratings for particular resources). In
some implementations, the client application can collect information pertaining to the
behavior of the user (e.g., information describing how long a user spends on a particular
section of the textbook, the frequency with which the user views particular sections of the
textbook, and the amount of time the user spend viewing the textbook compared to
external resources). Other information can be collected, depending on the
implementation. The client application sends this collected information to the education
hub.

The education hub stores and indexes the received information for future retrieval.
The education hub can index this information in various ways. For example, in some
implementations, the education hub indexes this information based on the identity of a

textbook or the content, an ontological interpretation of a textbook or content, and the
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user from whom the information was obtained. Other indexing methods can be used,
depending on the implementation.

As the education hub continues to collect information from its users, a user can
retrieve relevant information from the education hub for review. This retrieval can occur,
for example, automatically or semi-automatically. In an example, as a user reviews an
electronic textbook on his device, the installed client application can monitor the user’s
interactions with the textbook, and can request relevant information from the education
hub. As an example, the education hub can send indexed information to the client
application based on the identity of the textbook or textbook section being viewed by the
user, an ontological interpretation of the indexed content, or an ontological interpretation
of the content of the textbook or textbook section being viewed. In some
implementations, the education hub can send indexed information collected from a subset
of its users (e.g., users who speak a particular language, users taking a particular course at
a university, users having a similar instructor, or users being “followed” by the current
user). In some implementations, this information can be prioritized and ranked according
to its predicted relevance (e.g., according to the information’s predicted relevance to the
user or with respect to a particular textbook section currently being viewed by the user).
Other methods for determining and sending relevant information can be used, depending
on the implementation.

The relevant information can be presented to the user for review, for example, in a
user interface window that he can view alongside the electronic textbook. The user can
select one or more items of interest to learn more about the selected resource. In some
implementations, as the user browses through the electronic textbook, this user interface
window can continuously update in order to present the user with information relevant to
the currently viewed textbook section. In some implementations, the user can re-order,
prioritize, or rank the displayed information as desired, and this information can be sent
to the education hub to refine future requests made by any of its users.

In some implementations, a student can decide on the period of time that his
comments, notations, or other generated content should be private (e.g., limited to the

school year calendar). Once that time expires, the user’s generated content and the
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resource can become available to any other educational hub member to refer, view and
expand on the accumulated knowledge.

In some implementations, third parties (e.g., non-student or non-instructor users)
can enhance the subject being viewed, for example, by providing additional subject-
relevant material. For example, if the student is learning a formula in algebra, other
students or companies can develop an application that can take the student through each
step of resolving that formula, and other students, ranked by the Educational Hub
students' community, can provide online tutoring (e.g., using a whiteboard, chat room,
video chat, or any other future technology). Those types of services can be provided as a
free service or fee-based services. The educational hub can use different techniques to
identify and rank the applicability of the resource in providing the student with needed
help. For instance, the students can rank the solution and save it as a reference for future
studying. In an example implementation, a high ranking can indicate to the system that
the resource was valuable. In some implementations, the system can identify the
applicability of a particular resource based on time (e.g., how long a particular user
interacted with a resource), and how a user interacted with the resource. As an example,
while the user interacts with the external resource, the system collects and analyzes
information about this interaction, combines this information with demographic data
(e.g., school, school year, and electronic textbook information), and stores the
information with reference to the resource on the system for future analysis. The system
can, for example, further analyze this information to determine the applicability of the
collected resource to comparable students (e.g., students from the same school, students
attending a similar course, students interested in the same subject matter, and so forth)..

In some implementations, end users of the system can be required to register only
once, but can play a different role as related to a specific subject. For example, a user can
have a student role in Algebra II class, and at the same time provide tutoring for students
in Algebra I. In another example, a high school teacher can have the role of a teacher for
subjects that he is teaching, and the role of a student while he is completing his Master’s
degree. At the same time, the teacher can be the author of an educational textbook that he

wrote.
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An education resource hub can be implemented in various ways. An example
implementation of an educational hub 10 is shown in FIGS. 1A-D. Hub 10 allows for
multiple users and content providers (e.g., clients 100-105) to connect via a network (e.g.,
the Internet 110). As shown in FIG. 1A, example clients can include students 100,
teachers and instructors 101, education content providers 102, education advertisement
providers 103, publishers and authors 104, and other contributors 105.

A student user (SU) 100 can be a primary beneficiary of the system. In an
example implementation, a SU 100 views material in an electronic textbook interface,
and views and exchanges accumulated knowledge related the material. This accumulated
knowledge can enhance the learning experience of the SU 100, for example by providing
relevant material that is focused on the subject at hand. This accumulated knowledge can
be provided by other SUs 100, teachers and instructors 101, educational providers 102,
other users and providers, or by a combination or different users and providers. One goal
of the hub 10 is to help keep the SU 100 focused on the material being studied, and to
provide an enhanced learning experience with relevant information based on other
students’ rankings of particular resources and services. Thus, in some implementations,
hub 10 creates an educational environment of accumulated experience, and allows the SU
100 to share information and benefit from the global knowledge accumulated by the
student and educational community.

In an example implementation, the SU 100 can review the material that was
identified as a valuable resource by other students in his class studying the current
textbook material, or by students in his school that studied the current material in the
past. In addition, in some implementations, the SU 100 can follow one or more students
who are studying similar subject matter, and can view relevant information identified
those students, even if the SU 100 and the followed students do not use the same
textbook. For example, the SU 100 can select to follow one or more students that study
similar subject material, even if the SU 100 is studying a textbook that was written by
different authors, published by a different publishing house, written in a different
language, and so forth. In some implementations, the SU 100 can select the languages in

which he is fluent, and can indicate that he would like to receive relevant resources in the
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selected language. In some implementations, the SU can post questions directly to his
teachers, and the response can be made available to all students in a particular class.

The SU 100 can access the hub 10 in a variety of ways. In an example
implementation, the SU 100 downloads an educational hub client application (EHCA)
and installs the software application on each device that provides access to his/her digital
textbooks or application. The device can be, for example, a smart phone, a tablet, a
laptop, an e-Book reader, a computing terminal, a personal computer, or any other current
or future device capable of supporting an interactive operating system, applications, and
device drivers. During an example download process, the target device is identified, and
the appropriate version of the application is downloaded and installed on the user device.
During the installation and setup process, the SU 100 may be required to authorize the
EHCA to capture input and screen information from certain designed applications. The
EHCA and hub 10 will monitor and provide applicable resources to these identified
applications, and monitor how the user interacts with these applications. This can be
implemented, for example, by the EHCA acting as system input device driver using Open
Source libraries to capture keyboard/mouse/pen, gesture movement and an Open Source -
Screen Capture Technology acting as a display driver that captures information being
presented on the display at a region of the display used by the identified applications.

The EHCA need not always be active. For example, in some implementations, the EHCA
will only be active when the specified applications are active and in focus. If none of the
specified applications is active or in focus, the EHCA can become inactive in the
background and wait for a registered application to become active again.

A textbook application can be, for example, any type of standalone application, a
website identified through a uniform resource locator (URL), or a proprietary application.
In some implementations, the EHCA is active at the operating system (OS) level and
interacts directly with the operating system. In these applications, the source and the
format of the electronic textbook can vary, but does not affect the ability of the EHCA to
perform and provide focused resources to the SU 100.

In an example implementation, to activate the EHCA dialog, the SU 100 clicks on
an EHCA button. The EHCA button can be located on any suitable portion of a graphical

9
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user interface (GUI), for example beside window control buttons such as the “minimize,”
“maximize,” and “close” buttons on the electronic textbook window. The educational
hub client service (EHCS) invokes the EHCA interface and runs a process to parse the
text presented on the electronic textbook’s application window, and caches this
information. The process also can collect information available via the OS that is related
to the active electronic textbook, including, for example, the International Standard Book
Number (ISBN), book name, author names, release date, version/revision, publisher,
language, chapter information, page number, paragraphs number being viewed, and other
information relevant to the electronic textbook and content being viewed. This
information can be used to focus and customize search results for relevant content.

In some implementations, a client linguistic engine parser (CLEP) can be used to
further interpret the content of the electronic textbook. For example, a CLEP can use a
language parsing algorithm (e.g., Penn Treebank algorithms or other advanced language
parsing algorithm) to eliminate some of the morphemes, determiners, auxiliary verbs,
prepositions, and conjunctions from the parsed text content, while identifying and tagging
cach of the remaining part-of-speech elements and dependencies between individual
words. Each element also can be tagged with its proximity to the main portion of text
that is presently being displayed to the user in the electronic textbook interface.

A request and/or update message is formulated and posted to the educational hub
requester server 116 over the Internet 110. Once the servers process the requests, the
responder server 200 sends the results back to the SU 100, and the EHCA presents the
results to the SU 100. This process is described in greater detail below.

In some implementations, during the registration process, the user can choose and
enable other methods for receiving updates from the system. The user can specify, for
example, that he would like to be informed via text message, email, registered social
media site, or any other current or future applicable personal alerting technology, when
any one of a particular set of selected users has posted an update related to an electronic
textbook within his portfolio of registered and active textbooks. For example, the SU 100
can request to receive a text message alert via his smartphone whenever his teacher posts

a message on the hub 10 related to a particular electronic textbook or subject of interest.
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Teachers and other instructors 101 can interact with their students using the hub
10. For example, a student (e.g., SU 100) can post a request for clarification to the
instructor 101, or post other comments related to a particular part of the studied material.
The instructor 101 can reply to the request using the hub 10, and post clarification or
other comments related to the request. The comments (as well as the original request)
can be made immediately available to all other students of that particular class. In some
implementations, by default, all communications between the students and their instructor
will become available to all other the related users (e.g., other students participating in
the same course) unless otherwise specifically specified by the teacher or instructor.

In some implementations, teachers and instructors 101 can view and interact with
resources. For example, in some implementations, teachers and instructors 101 can view
material that their students identify as relevant resources, provide feedback/comments as
related to the resources, and/or mark the resources as a valuable (or not valuable)
resources to their student audience. In some implementations, they can follow resources
and trends categorized by students from other schools (e.g., students in a comparable
school and participating in a comparable course). The teachers and instructors 101 can
post their own comments as related to a particular paragraph/section of the digital
textbook for their course audience viewing, or otherwise interact with the material.

In some implementations, during the registration process of the electronic
textbook, a teacher or instructor 101 can specify that he or she is a faculty member of the
particular educational institute and, in some cases, can identify the students in his class
that are already registered with the system. As students (e.g., SUs 100) register their
electronic textbooks with the system, they will be able to identify the attending school,
and will be able to select the faculty member teaching that specific course.

In some implementations, during the registration process, the instructor 101 can
choose (or disable) various methods to receive updates from the system. For example,
the instructor 101 can specify that he would like to be informed via text message, email,
registered social media site, or any other current or future applicable personal alerting
technology, when a particular set of selected users is posted an update related to an

electronic textbook within his portfolio of registered and active textbooks. For example,
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the instructor 101 can request to receive an email and a text message alert via his
smartphone whenever a student posts a message on the system addressed directly to the
teacher.

The EHCA used by the teachers and instructors 101 can be similar in functionality
to the EHCA used by other users of the system, but can provide customized results to
instructor 101, depending on the implementation.

Educational content providers 102 can develop customized applications to be used
by the students (e.g., one or more SU 100) in a way that enhances the students’
understanding of the topic in question and improve the students’ learning experience. For
example, in Electrical Engineering, when the subject of interest relates to a circuit with an
identified voltage, volts and impedance ohms, an educational content provider 102 can
provide an application provides the student with an interactive formula to find the
current. Other implementations can include scheduling of off-line tutoring by other
students, or on-line tutoring (free or for a fee) by an expert in the subject (e.g., using
electronic whiteboard/chat room/instant messaging or any other current and future
applicable technology). The educational content providers 102 can develop their content
using the Educational Hub framework or by other methods, ¢.g., by developing stand-
alone applications.

In some implementations, using the hub 10, a student (e.g., a SU 100) can rank a
particular content provider resource, and provide comments on the applicability, usability,
and value provided by the resource. The student can identify and save the resource for
future reference, which can indicate to hub 10 the classification level of the resource, and
that the resource is highly applicable to the subject matter at hand.

The EHCA interface used by the educational content providers 102 can be
different from the interface used by a SU 100. For example, in some implementations,
the interface provides the educational content providers 102 with multi-level selection
criteria that identifies key words used in educational material. The educational content
providers 102 can use these criteria to deliver their provided solution to a particular

audience, or limit the solution to a particularly applicable subject. Once the content
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material is registered with the hub 10, the educational content providers 102 can continue
to refine the solution based on the applicability rating provided by the SU 100.

Educational ad providers 103 can use the hub 10 to provide specific
advertisements targeting students’ needs (e.g., the needs of a SU 100) by subject studied,
school location, and/or by education level.

The EHCA interface used by the educational ad providers 103 can be different
from the interface used by a SU 100. For example, in some implementations, the
interface can provide the educational advertisement providers 103 with multi-level
selection criteria to identify subjects studied, demographic, level of education and other
relevant attributes to identify and focus their advertisements on a specific target audience.

Publishers and authors 104 can use the hub 10 to obtain feedback regarding
textbooks and other resources created by the publishers and authors 104. For example,
publishers and authors 104 can use hub 10 to determine what students (e.g., one or more
SUs 100 who are studying their electronic textbook) identify as a valuable resource, or to
determine an area of the educational material that students find challenging. Authors and
publishers 104 can also determine what students studying the same material, but who are
using a different book from other publishers and authors, identified as a valuable
resource. The hub 10 thus can serve as a valuable resource to the educational publishing
sector in the development of educational material, and can help in the improvement of
existing educational content. For example, in some implementations, instead of or in
addition to spending resources with focus groups to improve their educational materials,
publishers and authors 104 can obtain feedback from a large section of the student
community very quickly using hub 10.

The EHCA interface used by authors and publishers 104 can be specific to the
publishing sector. For example, in some implementations, the ECHA interface can
provide the authors and publishers 104 with analytic reports related to their textbook and
other textbooks focusing on related subjects.

In some implementations, during the registration process of the electronic
textbook, authors and publishers 104 can provide information to authenticate the validity

of their roles as authors and publishers of the electronic textbook/material.
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In some implementations, other contributors to the educational eco-system 105
can be connected to the system.

As shown in FIGS. 1A-B, clients 100-105 are connected through a network 110.
In an example implementation, a secure Internet connection establishes a communication
path between the clients 101-105 and the education hub servers 115 and 200. Client
requests can be funneled, for example, through requester server 116, and communication
responses can be pushed to the clients 100-105 via the responder server 200.

In an example implementation, requests coming to the hub 10 from clients 100-
105 are directed for processing to the requester server 116 through a secure internet
connection 115. The requester server 116 can dissect requests from the clients 105. For
example, each request message can include several different data components, including
a requester 1D, subject, request type, content, and repository data components. Each of
these example data components are described in greater detail below.

The requester ID data component can include unique identification of the entity or
individual requesting the service/information from the hub 10. Once a user registers with
the hub 10, the requester ID for that user can be stored in the users account and profiles
database 181 and on each of the user’s devices with an installed and registered copy of
the EHCA. The same requester ID can be used for all interactions with the system at any
role for that user, and for any subject, giving the user the ability to recall knowledge and
references to materials that he interacted with in the past. The requester ID also can
include a unique request identifier component, which is used to identify a specific request
issued by the EHCA.

The subject data component can include information that is collected by the
EHCA and is related to the active electronic textbook, including, e.g., ISBN, book name,
author names, release date, version/revision, publisher, language, chapter information,
page number, and paragraphs number being viewed. This information can be used to
narrow and focus the results provided to the user based on the applicability of the result

set to the requesting subject.
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The request type data component can include information pertaining to the type of
request being made. As an example, in some implementations, hub 10 can process three
primary types of requests; register, post, and retrieve.

A register request is issued by the EHCA during the user registration process
(during which new users are registered to hub 10) and during the electronic textbooks
registration process (during which users register new books to be followed). The register
request instructs hub 10 to store this data in the user account and profiles database 181
and generates a global unique requester ID that can be used for all succeeding
interactions of the user with the hub 10.

The post request is issued for any new records creation, data updates, or data
deletion in the hub’s data storage 133. This can include, for example, the selection and
exclusion of a resource from a user selected list of relevant resources, changes in resource
priority, and additions or changes to a user’s comments/notes. The post request type can
be issued automatically by the EHCA when a user makes selections or updates
information on the EHCA user interface.

The retrieve request can be used to retrieve information from hub 10. For
example, in some implementations, a retrieve request can be issued automatically by the
EHCA when the focus of an electronic textbook application interface changes as a user
scrolls through the textbook.

The content data components can serve multiple purposes based on the type of
request. For example, for a register request, the content data component can include user
provided data pertaining to the user registration process, for example a user’s name,
address, and so forth. The content data component can also include information gathered
from the active textbook (e.g., ISBN, book name, and so forth) during the textbook
registration process. In some implementations, if the content data does not require
linguistic engine 130 services, the messages can be forwarded as is to the preserve
resource selector 120 for further determination as to which record in the users account
and profile database 181 needs to be updated.

For a post request, the content data component can include information

determined using the EHCA CLEP. In an example implementation, when the user issues
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a post request, the content data component can include textual information from the
currently active electronic textbook. In some implementation, the content data element
will only contain information that was originally processed from a registered active
textbook. In some implementations, the content data will require the linguistic engine
130 services, and will be forwarded for processing with the request ID and subject data.
The linguistic engine 130 identifies synonyms related to each key word of the posted data
as related to the subject of the electronic textbook, based on linguistics rules of the
language (e.g., English, French, Spanish, or other language). For example, for a subject
related to computer technology, the term “mouse” could be considered to be an input
device, not a mammal. On the other hand, if the electronic textbook subject is related to
biology, the term “mouse” could be interpreted as a mammal. The processed results of
the linguistic engine 130 are returned to the requester server 116 for further processing.
The data of the content element can be used to store or retrieve information into/from the
content 182 databases of the hub’s data storage 133.

For retrieve request, the content data component can hold similar information as
in the post request type, discussed above. For example, the retrieve request can request
linguistic engine 130 services and can follow the same process described above for the
post request context data component example described above. The processing results of
the linguistic engine 130 can be returned to the requester server 116 for further
processing. The data of the content data component can be used to retrieve related data
from the content 182 databases of the hub’s data storage 133. By identifying a repository
of synonyms related to each key word provided in the content data component, the data
handling engine 180 can identify and select existing referral resources captured by other
users of the system and stored as a reference in the educational hub data repository 185.

The repository data component can hold data provided or selected by the user in
reference to the content data element components. It can contain, for example, the actual
data that will be used by the hub 10 to generate and provide the accumulative knowledge.
Like the content data components, the repository data components can serve multiple

purposes based on the type of request.
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For a register request, the repository data component contains the user
information need to be posted in the user account and content database 181.

For a post request, the repository data component includes information about
resources that the user finds applicable to the data in the requester message’s content data
component and would like to save for future reference. The repository data component
can include, for example, a note or a clarifying comment left by the users as related to
material viewed in the electronic textbook’s interface, or a link to a resource that he
identifies as a valuable resource. Furthermore, if the resource is provided by the hub 10,
the unique reference number provided by the system, and information about the priority
that the user identified for the resource can be included in the repository data component
of the post request. As the process continues, the repository data component of the post
request can be processed by the data handling engine 180 of the hub’s data storage 133
and can be stored in the educational hub data repository 185. If the resource is a new
resource from an external electronic source, the EHCA can provide a cached link or
image of the resource, including any priority information, comments, highlights, and any
other notation provided by the user as related to the new resource. The cached link can
be processed by the data handling engine 180 and stored in web resource cache 184
database.

For a retrieve request, the repository data component identifies (if provided) the
type of resource that the user is seeking, for example, on-line tutoring, an on-line formula
related to the viewed textbook material, or an interactive tutorial.

The requester server 116 forwards all register requests and post requests, along
with any related data retrieved by the linguistic engine 130, to the preserve resource
selector 120 server though a connection 117 (e.g., a network connection). The preserve
resource selector 120 handles prioritizing requests and balancing the load on the data
handling engine 180.

As shown in FIGS. 1B-C, The requester server 116 forwards retrieve request type
messages, along with any related data fetched by the linguistic engine 130, to the retrieve

resource selector 121 server through a connection 118 (e.g., a network connection). The
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retrieve resource selection 121 handles prioritizing requests and balancing the load on the
data handling engine 180.

The preserve resource selector 120 controls the flow of requests going into the
hub’s data storage 133, and provides the data handling engine 180 with information
identifying which database needs to be updated. In an example implementation, when
educational content provider 102 submits an Advanced Algebra calculator application to
the system, the availability of the application can be queued while the system deals with
register/post/retrieve requests (e.g., from SU 100, and teachers and instructors 101), and
becomes active only when the data handling engine 180 identifies and links the
educational hub data repository data 185 and the content data 182 that can benefit from
the new application. In some implementations, the preserve resource selector 120 also
can provide data load balancing and prioritization of all requests to update data in the
hub’s data storage 133.

The retrieve resource selector 121 controls the flow of requests going into the
hub’s data storage 133 and provides the data handling engine 180 with information
identifying which database needs to be retrieved and the priority of the request. The
retrieve resource selector 121 generates the data retrieval request, and provides load
balancing, prioritizing, and queuing of all requests to retrieve data from the hub’s data
storage 133. In an example implementation, when the hub 10 is loaded with data
requests, the retrieve resource selector 121 can highly prioritize certain requests, e.g., the
requests for data identified/provided by the teachers or instructors 102 as applicable
resources. The retrieve resource selector 121 sends the data to the responder 200, which
formulates the data and pushes it to the SU 100. The retrieve resource selector 121 can
continue to communicate with the hub’s data storage 133 and the data handling engine
180 to complete the request for additional data applicable to the SU 100 data retrieval
request. The priority for retrieving data for the user can be derived from various factors,
for example, based one or more settings provided by the user in his account profile, or his
book profile.

Communication between the preserve resource selector 120 and the data handling

engine 180 of the hub’s data storage 133 can be bi-directional. In an example

18



WO 2014/150759 PCT/US2014/024152

implementation, while most requests will be submitted by the preserve resource selector
120, and some requests (for example, as discussed above) in the preserve resource
selector 120 may require that the data handling engine 180 update the preserve resource
selector 120 on resources and job completion related to assigned tasks. A bi-directional
communication can be provided to eliminate the possibility of overwhelming the system
and provide the mechanism to insure data integrity, depending on the implementation.

As shown in FIG. 1C, the linguistic engine 130 identifies and assembles various
variations of the phrase message sent in for processing by the requester server 116 or the
retriever resource selector 121. This information can be used, for example, when the user
specifies in a profile (e.g., in his profile or in a textbook specific profile) that hub 10
should provide content data results in languages other than the original electronic
textbook language. For example, a user fluent in the German language studying in
France, using a French textbook, can specify in his user profile that results obtained for
any subject of interest can be provided additionally in the German language. In some
implementations, by default, the hub 10 provides available results from the hub’s data
storage 133 in the original language of the electronic textbook. In some implementations,
the linguist engine 13 can use existing off-the-shelf products and solutions. As an
example, some implementations utilize the “Google Search Appliance” products or
“Perfect Search Appliance” products, or any other similar products or technologies as
they become available.

The language dictionaries and rules database 131 can include information from
existing language resources (¢.g., dictionaries, language specific linguistics rules, subject
dictionaries, synonyms and thesaurus resources), to identify word definitions similar to
words passed by the requester server 116, or by the language translation engine 132, to
identify related data to be retrieved. Several components of the language dictionaries and
rules database 131 can use a different type of current and future technologies to access
and retrieve results. For example, some databases dictionaries and licenses can be hosted
as part of the language dictionaries and rules database 131, some can be retrieved using
web services or other online data retrieval mechanism, and some can be fully developed

as part of the language dictionaries and rules database 131. In some implementations,
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various components of the language dictionaries and rules database 131 can be
implemented using the “Google Search Appliance” products or “Perfect Search
Appliance” products, or any other products or similar products or technologies as they
become available.

The language translation engine 132 receives requests from the linguistic engine
130 when the user indicates in his profile or in the textbook specific profile that hub 10
should provide content data results in languages other than the original electronic
textbook language. In some implementations, the requests message contains particular
information, for example requester ID information obtained from the requester server
116, a source language code (e.g., an ISO 639-5 identifier), one or more words to be
translated, and a target language code (e.g., an ISO 639-5 identifier). The languages
translation engine 132 can use existing language translation tools and technology (e.g.,
Google Translate) or others. In some implementations, the languages translation engine
132 can utilize the “Google Search Appliance” products or “Perfect Search Appliance”
products, or any other similar products or technologies as they become available.

The hub’s data storage 133 allows hub 10 to collect, store, and analyze relevant
information that the users of hub 10 (e.g., clients 100-105) find valuable, such as
resources related to a specific electronic viewing material segment (e.g., an electronic
textbook or portion of an electronic textbook). The preserve resource selector 120 posts
requests to store the information for future reference, and the retrieve resource selector
121 retrieves ranked stored resources from the hub’s data storage 133. These resources
are presented to the clients 100-105 of hub 10 based on each users’ preference and the
applicability of the reference to the material viewing segment. Data storage 133 can be
thought of as the center of the hub 10, and stores the accumulated knowledge of its
clients 100-105. As more clients use hub 10, the data storage 133 can accumulate a
collection of related information and data, analyze it, and rank it based on the ratings
results of past and present users. Thus, in some implementations, data storage 133
enables hub 10 to provide search results that grow more focused and relevant over time.

In some implementations, the data storage 133 can utilize the “Google Search Appliance”
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products or “Perfect Search Appliance” products, or any other similar appliance or
technologies as they become available.

Hub 10 also includes a data handling engine 180. Data handling engine 180 can
store, index, and query the various databases of hub 10. For example, data handling
engine 180 can interact with users account and profiles databases 181 (which store user
specific data as related to his preference and studying material), the content 182 database
(which holds metadata collected from the studying material, such as e.g., electronic
textbooks), and the educational hub data repository 185 (which preserves information
identified by the SUs 100, or teachers and instructors 101 as related to material in the
content 182). In some implementations, the data handling engine 180 can also adapt to
user behavior and learn to deliver better results over time. For example, in some
implementations, resources that gets more clicks from users with similar profiles in the
users account and profiles databases 181 might indicate that more users are interested in a
particular resource, and will cause the resource to automatically move up in future search
results.

The user account and profiles database 181 can hold data specific to registered
users of the hub 10. This data can include, for example, information provided by the user
during the registration process, device registration, and content (e.g., electronic textbook)
registration process. In some implementations this data can also include demographic
profile information, which can be used during the queries of the hub 10 databases to
provide fine-tuned and more precise data knowledge results. In some implementations,
the information in the user account and profiles database 181 can continue to be refined
as the user continues to interact with the EHCA and as the data handling engine 180
continuously monitors the user’s trends and behavioral patterns.

The content databases 182 capture metadata of the requester server 116, for
example content data components from a post request (containing, ¢.g., content from a
textbook). The EHCA can obtain this information various ways, for example by using
existing Open Source - Screen Capture Technology to parse the information presented on
the user-registered application (e.g., an electronic textbook). The content data component

in a post request can be processed by the data handling engine 180, which categorizes the
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information and store the metadata in content database 182 according a particular
standard. As an example, data can be stored within content databases 182 according to
existing and future standard, such as the IEEE Learning Technology Standards
Committee (LTSC), Learning Object Metadata, WG12, Aspect, CEN WS-LT, and other
global standards.

For a retrieve request from the requester server 116, the data of content databases
182 can be used in conjunction with other data to identify and retrieve applicable
repository results from the educational hub data repository databases 185. As an
example, the content metadata stored in content databases 182 and attributes from the
user account and profiles database 181 can be used to identify and retrieve applicable
repository results from the educational hub data repository databases 185.

The advertisement database 183 includes data pertaining to advertisements server
by hub 10. In some implementations, the advertisement database 183 can be similar to
existing search engine advertisements, and can capture and provide applicable ads based
on demographic information and material specific to the learning subject presented on the
user-registered application (e.g., an electronic textbook). Advertisement can be
submitted by users of hub 10. For example, in some implementations, advertisements
can be submitted to hub 10 by educational content providers 102 wishing to provide
customized solutions to improve the learning experience of SUs 100. In another
example, in some implementations, advertised can pertain to services that might not be
directly associated with the learning subject or academic material, but might otherwise be
of interest to the SU 100 (e.g., an advertisement to order pizza).

The web resource cache 184 retains web-based information for use as reference
material. In some implementations, web resource cache 184 can be similar to existing
search engine cache pages (e.g., Yahoo.com search results web cache), and the web
resource cache 184 can keep a snapshot of the page, as it appeared when it was referred
by a user, and store it as reference material. In some implementations, this saved version
of the web page can be used for collecting and categorizing the metadata used to analyze
and rank the reference in a search. In some implementations, the page may have changed

since it was last cached, and the user can be provided with an active link to the current
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page. As shown in FIGS. 1C and 1D, in some implementations the web resource cache
184 can perform (e.g., over the Internet 195) web indexing or other methods of indexing
the content of web sites. As examples, web resource cache 184 can index web pages of
various web services, multimedia (e.g., images, audio, video), newsgroups, search engine
results, rich site summary (RSS) data, or other information that is accessible via the
Internet 195.

The educational hub data repository 185 captures metadata from the repository
data component of post request type messages from the requester server 116. This can
include, for example, multimedia, website page, newsgroup, RSS, student notes, and
other information that the user identified as a valuable source that he would like to refer
to in relationship to information presented on the user registered application. The data
handling engine 180 can parse the metadata from the request message in order to
reference, catalog, and categorize the metadata, such that it can be stored in the
educational hub data repository 185. In some implementations, data handling engine 180
can parse and interpret the metadata using techniques such as ontologies mapping for
semantic interoperability. In some implementations, some elements of the storage
process can follow existing and future standards, and such the IEEE Learning
Technology Standards Committee (LTSC), Resource Aggregation Models for Learning,
Education and Training, WG13, Aspect, CEN WS-LT, and other global standards.

In some implementations, for retrieve requests from the requester server 116, the
content data component of the request can be used in conjunction with other data to
identify and retrieve applicable repository results from the educational hub data
repository databases 185. For example, repository results can be retrieved from
educational hub data repository databases 185 based on the content metadata and data
from the user account and profiles databases 181.

Communication between the retrieve resource selector 121 and the data handling
engine 180 of the hub’s data storage 133 can be bi-directional. In an example
implementation, while most requests will be retrieved by the retrieve resource selector
121, some requests, for example multi language retrieval requests, may require the

linguistic engine 130 to support the use of multilingual vocabularies (e.g., through the use
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of standards such as LRE Thesaurus) to assemble a list of vocabularies. This allows for
automated translation of resources stored in the hub’s data storage 133 that have been
indexed in other languages.

The responder server 200 posts a response from hub 10 back to the clients (e.g.,
clients 100-105). In some implementations, each response message can include various
data components, for example request ID, subject, content, and repository data
components. The information can be sorted based on the ranking complied by the data
handling engine 180, which is driven from information from the users account and
profiles database 181 of the specific user and of users having similar profiles. Examples
of this information are described in detail below.

The request ID data component of the responding message identifies the specific
request message that was issued by the EHCA and funneled to the requester server 116.
The request ID data component can be used by the EHCA to provide the information
back to the user making the request.

The subject data component of the responder message corresponds to the subject
data component of a corresponding request message that was issued by the EHCA and
funneled to the requester server 116. In some implementations, including this data
component allows the EHCA to cache the data related to the requesting source and align
referenced results provided by the responder server 200 with information presented on
the studying material.

The content data component of the responder message corresponds to the content
data component of a corresponding post or retrieve request message that was issued by
the EHCA and funneled to the requester server 116. The content data component can be
used by the EHCA as part of data to be cached for the alignment of references.

The repository data component of the responder message can differ depending on
the type of request that was made. For example, if a retrieve request was made to the
requester server 116, the repository data component of the responder message can include
data identified by the hub’s data storage 133 and the retrieve resource selector 121 as
resources applicable to the reference at hand, for the specific user and for the specific

request. In another example, if a post or register request was made to the requester server
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116, the repository data component can contain the results of the request and any
additional data that was generated by the hub’s data storage 133 as part of executing the
request. For example, during user registration process, the repository element can
contain the unique requester ID assigned to the user.

A responder message from the hub’s servers (e.g., responder server 200) can be
transmitted to the requesting users (e.g., clients 100-105) through a network connection
201. In some implementations, network connection 201 can be a secure Internet
connection.

The appearance and functionality of the educational hub client application
(EHCA) can vary, depending on the implementation. For instance, EHCA can be
compatible with one or more operating systems. In an example, the EHCA can be
compatible with Microsoft Windows, Apple OSX, Linux, Unix, Apple i0S, Android, or
other operating system.

A user can interact with EHCA in a variety of ways, depending on the application.
In an example implementation, the user (e.g., a client 100-105) downloads the EHCA
from an appropriate distribution website (e.g., a website associated with hub 10), and
follows standard installation procedures as traditionally are performed within the user’s
operating system. This can include, for example, reviewing licensing agreements and
authorizing the application to collect and analyze information from learning material
applications. In some implementations, upon completion of the EHCA installation
process, the user can be introduced to the functionality of the application (e.g., through an
on-screen tutorial). The user can also be prompted to follow a user registration and
validation process. In some implementations, the user can be asked to provide additional
demographic information. In some implementations, the user can be asked to provide
contact information, such that hub 10 can provide communication and notification
information to the user. This contact information can include, for example, an email
address, telephone number (e.g., for calls or text messages), and a social media user name
(e.g., a user name for Twitter of Facebook).

After installation, the EHCA interacts with the user within the operating system

environment. In some implementations, the EHCA can be visible on all GUI windows of
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the operating system. For example, the EHCA can be visible as an icon on the title bar,
or in another location of a GUI window that is readily visible to the user. In some
implementations, the EHCA can switch between different operational states, and can
indicate these different states through the icon.

In some implementations, the EHCA can have an “off” state. This off state can
be indicated in various ways, for instance using an EHCA icon of a particular color (e.g.,
gray or a light color) or shape. When the EHCA is in the off state, the hub 10 is not
monitoring any information from the user’s display and is not capturing any input, usage
or data from the user’s system. In some implementations, the EHCA can be silent at this
stage, and can remain in a standby mode until triggered. As examples, the EHCA can be
triggered when a user focuses on a registered application or registered website (e.g., by
activating the application or website and bringing it to the forefront of his GUI).

The user can register applications and websites in a variety of ways. In an
example implementation, the user can register a particular application (indicating that
EHCA should follow the content of the application) by clicking on the EHCA icon. The
user is presented with the registration process for the content. Once the user confirms
that he would like to register the application, the EHCA proceeds to collect information
about the registered application’s metadata and present it to the user for review and
confirmation. In some implementations, the user can provide addition information, for
example information about the educational institute that he attending, the course for
which the content is been studied, and the teacher or instructor leading the course, and
other information relevant information. In some implementations, additional information
can include information regarding students, courses, and institutions that the user would
like to follow. As an example, the user can follow other students taking the same course,
and students from other institutions taking similar courses. Once content registration is
completed, the EHCA turns on (e.g., enters an “on” state) and the user becomes a
member of the subject matter’s educational community.

The EHCA’s “on” state of can be indicated in various ways, for instance using an
EHCA icon of a particular color (e.g., red) or shape. In the on state, the EHCA and hub

10 monitors information from the user’s display and captures input, usage, and data from
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the user’s system. The EHCA can obtain this information in various ways, for example
by using existing Open Source - Screen Capture Technology to parse the information
presented on the user-registered application. A student user 100 can interact with the
EHCA in an active state, for example, as described above. In some implementations, the
hub 10 and ECHA are available to the user only when the GUI window of a registered
application is active and in focus.

In some implementations, the EHCA can have an “active” state. This active state
can be indicated in various ways, for instance using an EHCA icon of a particular color
(e.g., green) or shape. When the EHCA is in the active state, the EHCA and hub 10 are
on (e.g., monitoring and collecting information from the user’s system), the EHCA GUI
is active, and the EHCA GUI is presenting information relating to a specific application
identified by the “active” icon. This can be beneficial, for example, if several registered
applications are open simultancously, and can allow the user to quickly identify which
registered application is related to the information represented in the EHCA GUIL

In some implementations, the EHCA and hub 10 can be used in conjunction with
an clectronic textbook. For instance, interaction with an electronic textbook can be
captured, analyzed, and stored in the hub’s data storage 133, and can be referred to by the
user or other users with similar profiles or ranking of resources. FIG. 2 shows an
example screen capture 20 of a user’s device when an electronic textbook application is
open. In this example, the icon 250 indicates that the EHCA in the “on” state, and
indicates that the EHCA is on and interacting with the material presented on the content
interface (e.g., the content of the electronic textbook), but the EHCA GUI is not active.
To open the EHCA GUI interface, the user can click on the icon 250. In some
implementations, by default the EHCA GUI interface can become active when the user
initially starts registered content (e.g., a particular registered electronic textbook). In
some implementations, if the user chooses to close the EHCA GUI interface, this method
can provide the user with a way to re-activate the GUI interface as needed.

In some implementations, during the installation of the EHCA, additional context
menu options can be added to various elements of the operating system interface. For

example, as shown in FIG. 3, context menu options 251 can be added to the user interface
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30 of a file explorer application (e.g., an application used to examine the file structure of
a user’s local or remote storage facilities). Context menu options 251 allow a user to
selectively perform a variety of functions. For example, in some implementations, a user
can use context menu options 251 to attach files to a specific section of the content as
reference material. In another example, if the user has more than one registered content
open (e.g., two different electronic textbooks), the users can use context menu options
251 to specific which registered content that the file should be referred to. The EHCA
will issue a post request to the requester server 116, and upload the selected file as a
referenced material to the content section selected by the user.

As shown in FIG. 4, in some implementations, during the installation of the
EHCA, additional context menu options 253 can added to the user interface 40 of a web
browser. The context menu options 253 allow the user to save the currently viewed page
to a specific section of the content as a reference material. In some implementations, if
the user has more than one opened registered content open (e.g., two different electronic
textbooks), the user can use context menu options 253 to select which registered content
the file should be referred to. The EHCA will issue a post request to the requester server
166, and provide the page URL and a cached copy of the web page as a referenced
material to the content section selected by the user.

In some implementations, the an icon 252 can be positioned on the web browser’s
bookmark bar, and icon 252 can allow the user to specify if the present URL is an address
for registered content. If the user specifies that the present URL points to content that he
would like to register (e.g., a URL pointing to an electronic textbook), the EHCA will
parse page, identify metadata components that can help in identifying the content, and
identify any additional metadata tags can be used to analyze the content. This
information can be stored in a database of hub 10, for example in the content database
182. In the example above, the icon 252 indicates that EHCA is in an “active,” and that
the EHCA GUI interface is currently active.

An example EHCA GUI 50 is shown in FIG. 5. In some implementations, the
EHCA GUI provides ranked references to the content presented on the registered

application. The references can include a collection of continuously updated information
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and cumulative knowledge that has been collectively complied by the user community of
hub 10. The resources in the collection can be categorized and ranked based on their
applicability to the user. This can be determined, in part, based on information about the
user’s profile and studying pattern, among other factors.

In some implementations, the interface can become active and available as soon
as a registered content window become focused (e.g., active and at the forefront of the
user’s GUI). The information presented in the EHCA windows can be precisely adjusted
to follow information presented on focused window of the registered content. For
example, at the top section of the EHCA window interface, the EHCA can provide a list
of relevant content (e.g., based on applicable user profile and customized rankings), and
on the lower portion of the EHCA window interface, the EHCA can display the
information from a particular selected resource from the top portion of the EHCA
window interface. This presented information can change, depending on the content
being viewed (e.g., based on the electronic textbook being viewed or the specific section
of the textbook being viewed).

In some implementations, the user can reprioritize the result set, and move item to
a new position of choice. Every adjustment can trigger a post requester message to
requester server 116, indicating a particular change that should be made to the databases
of hub 10. For example, if a user adjusts the order of the result set, the requester message
can indicate that the user’s profile should be updated accordingly, and that particular data
(c.g., information from the selected resource) should be stored in data storage 133. In
some implementations, the user can add additional resources using some of the methods
highlighted above, which can also trigger appropriate post requester messages to
requester server 116.

In some implementations, the EHCA interface can have additional elements. For
example, in some implementations, the EHCA can include an area that lists categories of
available resources (e.g., area 260 of FIG. 5). Area 260 can display, for example, web
pages, other electronic books, blogs, on-line tutoring, and other available resources. In

some implementations, each category of resources can be presented in a category, and the
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user can hide or show certain categories (e.g., by clicking on a box next to a matching
color or icon associated with category).

In some implementations, the EHCA interface includes an area that indicates the
title of the present electronic textbook (e.g., area 261 of FIG. 5).

In some implementations, the EHCA interface includes an area that allows the
user to “pin” the EHCA window as the top window of the display (e.g., area 262 of FIG.
5).

In some implementations, the EHCA interface can include a setting dialog that
allows the user to update his profile and preferences that relate to the associated
electronic textbook. For example, as shown in FIG. 5, the setting dialog can be initiated
by clicking on the area 263.

In some implementations, the EHCA interface can include interface elements that
allow the user to resize the graphical window of the EHCA interface (e.g., arca 264 of
FIG. 5).

Implementations of the subject matter and the functional operations described
above can be implemented in digital electronic circuitry, or in computer software,
firmware, or hardware, including the structures disclosed in this specification and their
structural equivalents, or in combinations of one or more of them. Implementations of
the subject matter described in this specification, such as storing, maintaining, and
displaying artifacts can be implemented as one or more computer program products, i.¢.,
one or more modules of computer program instructions encoded on a tangible program
carrier, for example a computer-readable medium, for execution by, or to control the
operation of, a processing system. The computer readable medium can be a machine
readable storage device, a machine readable storage substrate, a memory device, a
composition of matter effecting a machine readable propagated signal, or a combination
of one or more of them.

The term “system’ may encompass all apparatus, devices, and machines for
processing data, including by way of example a programmable processor, a computer, or
multiple processors or computers. A processing system can include, in addition to

hardware, code that creates an execution environment for the computer program in
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question, ¢.g., code that constitutes processor firmware, a protocol stack, a database
management system, an operating system, or a combination of one or more of them.

A computer program (also known as a program, software, software application,
script, executable logic, or code) can be written in any form of programming language,
including compiled or interpreted languages, or declarative or procedural languages, and
it can be deployed in any form, including as a standalone program or as a module,
component, subroutine, or other unit suitable for use in a computing environment. A
computer program does not necessarily correspond to a file in a file system. A program
can be stored in a portion of a file that holds other programs or data (e.g., one or more
scripts stored in a markup language document), in a single file dedicated to the program
in question, or in multiple coordinated files (e.g., files that store one or more modules,
sub programs, or portions of code). A computer program can be deployed to be executed
on one computer or on multiple computers that are located at one site or distributed
across multiple sites and interconnected by a communication network.

Computer readable media suitable for storing computer program instructions and
data include all forms of non-volatile or volatile memory, media and memory devices,
including by way of example semiconductor memory devices, ¢.g., EPROM, EEPROM,
and flash memory devices; magnetic disks, e.g., internal hard disks or removable disks or
magnetic tapes; magneto optical disks; and CD-ROM and DVD-ROM disks. The
processor and the memory can be supplemented by, or incorporated in, special purpose
logic circuitry. Sometimes a server (e.g., a cloud system 110) is a general purpose
computer, and sometimes it is a custom-tailored special purpose electronic device, and
sometimes it is a combination of these things. Implementations can include a back end
component, ¢.g., a data server, or a middleware component, ¢.g., an application server, or
a front end component, ¢.g., a client computer having a graphical user interface or a Web
browser through which a user can interact with an implementation of the subject matter
described is this specification, or any combination of one or more such back end,
middleware, or front end components. The components of the system can be

interconnected by any form or medium of digital data communication, ¢.g., a
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communication network. Examples of communication networks include a local area
network (“LAN”) and a wide area network (“WAN”), e.g., the Internet.

Certain features that are described above in the context of separate
implementations can also be implemented in combination in a single implementation.
Conversely, features that are described in the context of a single implementation can be
implemented in multiple implementations separately or in any sub-combinations.

The order in which operations are performed as described above can be altered.
In certain circumstances, multitasking and parallel processing may be advantageous. The
separation of system components in the implementations described above should not be
understood as requiring such separation.

A number of implementations have been described. Nevertheless, it will be
understood that various modifications can be made without departing from the spirit and
scope of the invention. Accordingly, other implementations are within the scope of the

claims.
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WHAT IS CLAIMED IS:

1. A method for facilitating collaboration between users comprising:
obtaining, from a plurality of user devices:
monitoring information corresponding to monitored interactions between a
plurality of users and at least one electronic resource; and
content identified by each user as relevant to the at least one electronic
resource;
indexing, on a server system, the content based on the monitoring information;
identifying indexed content relevant to a particular user based on the monitoring
information received from that user and based at least in part on a particular portion of
the electronic resource being viewed by that user on the user’s device; and

displaying, on the particular user’s device, content relevant to that user.

2. The method of claim 1, wherein the at least one ¢lectronic resource is an

electronic textbook.

3. The method of claim 1, wherein the content comprises another electronic
resource.
4, The method of claim 1, wherein the content comprises a comment, note, or

annotation created by the user.

5. The method of claim 1, wherein the content comprises a reference to another

electronic source, a website, a service, or an advertisement.

6. The method of claim 1, wherein displaying content relevant to a particular user

comprises displaying content in a list prioritized according to relevance.
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7. The method of claim 6, further comprising automatically updating the list based

on the monitoring information.

8. The method of claim 1, further comprising obtaining, from each user’s device,

feedback information regarding displayed content.

9. The method of claim 8, wherein identifying indexed content relevant to a

particular user is further based on feedback information received from each user.

10.  The method of claim 1, wherein monitoring information is obtained automatically

from the plurality of user devices.

I1. The method of claim 1, wherein the monitoring information corresponds to an

identity of at least one electronic resource.

12. The method of claim 1, wherein the monitoring information obtained from each
user corresponds to one or more key words associated with the portion of the at least one

electronic resource being viewed by that user.

13.  The method of claim 1, wherein identifying indexed content relevant to a

particular user is further based on a popularity of the content.
14.  The method of claim 13, wherein identifying indexed content relevant to a
particular user is further based on the popularity of the content with respect to a subset of

the plurality of users.

15. The method of claim 14, wherein the subset of users are users who are similar

with respect to at least one pre-determined criterion.
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16.  The method of claim 15, wherein the criterion corresponds to an academic course

currently taken by the users.

17.  The method of claim 15, wherein the criterion corresponds to an academic

institution currently attended by the users.

18.  The method of claim 14, wherein the subset of users is selected by the particular
user.
19. A system comprising:

a receiver module configured to obtain, from a plurality of user devices:
monitoring information corresponding to monitored interactions between a
plurality of users and at least one electronic resource; and
content identified by each user as relevant to the at least one electronic
resource;
a database module configured to:
index the content based on the monitoring information; and
identify indexed content relevant to each particular user based on the
monitoring information received from that user’s device and based at least in part on a
particular portion of the electronic resource being viewed by that user on the user’s
device; and
a transmitter module configured to transmit, to each user’s device, the content

identified as relevant to that user.

20. The system of claim 19, wherein the at least one electronic resource is an

electronic textbook.

21.  The system of claim 19, wherein the content comprises another electronic

resource.
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22. The system of claim 19, wherein the content comprises a comment, note, or

annotation created by the user.

23.  The system of claim 19, wherein the content comprises a reference to another

electronic source, a website, a service, or an advertisement.

24.  The system of claim 19, wherein the receiver module is configured to obtain

monitoring information automatically from the plurality of user devices.

25.  The system of claim 19, wherein the monitoring information corresponds to an

identity of at least one electronic resource.

26.  The system of claim 19, wherein the monitoring information obtained from each
user corresponds to one or more key words associated with a portion of the at least one

electronic resource being viewed by that user.

27. A system apparatus comprising:

a monitoring module configured to monitor interactions between a user and at
least one electronic resource, and to generate monitoring information based on the
monitored interactions;

a content input module configured to receive, from the user, content identified by
the user as relevant to the at least one electronic resource;

a transmitter module configured to transmit the monitoring information and the
content to a server,

a receiver module configured to receive content relevant to the user from the
server, wherein the content relevant to the user is based on the monitoring information
received from that user and based at least in part on a particular portion of the electronic
resource presented by the apparatus; and

a display configured to display the content relevant to the user.
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28.  The apparatus of claim 27, wherein the at least one electronic resource is an

electronic textbook.

29.  The apparatus of claim 27, wherein the content comprises another electronic
resource.
30. The apparatus of claim 27, wherein the content comprises a comment, note, or

annotation created by the user.
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is now more commitment to liberalism, as shown through institutionalized LJ
procedures to protect human rights.

International law has traditionaII){ been clearer about “What?”" than “Who?" 1 The
law has emphasized what legal rules apply in different situations. It has frequently
not explicitly addressed who Is authorized to make authoritative judgments about
legal compliance. By default this means that states remain judﬁe and jury in
conflicts mvolvmg themselves - a principle accepted by no well-ordered society.
Certainly the global law on human rights and humanitarian affairs has traditionally
been characterized by decentralized decision making leading to much ambiguity
about compliance. As this author concluded some time ago, "Most states, in
negotiating human rights agreements, do not want authoritative international

‘means of protection. "2 Many states have asserted an apparently liberal
Note

For example The International Criminal Tribunal for the former Yugoslavia

(CTY):

Http://www.icty.org/action/contemptcases/27

=2 Ol

(Save ) (_ Close )

ON IS POt In e early Wenty-(Irst Century. BUt e generaton Stll Nolas.
The global community does not often frontally and flagrantly

override state sovereignty in the name of human rights despite the 2005 norm of
an international responsibility to protect (R2P). .

At the same time, states generally find themselves enmeshed in global
governance. 3 by their own consent, they find themselves part of international legal
regimes that generate diplomatic protection or enforced of human rights is mostly
absent, attempts at indirect intemational implementation of human ntﬂht are
frequently present. There still is no world government to systematically override
state sovereignty. But there are arrangements for global governance fo restrict and
redefine state sovereignty. The effectiveness of these many implementation efforts,
Which still fall short of direct enforcement, is a matter.reqmnn.ﬂ]careful analysis4
(The matter of human rl?hts treaties leading to compliance with their norms
because of domestic politics is addressed later in this chapter and in Chapter 6.)

_ State sovereignty is not likely to disappear from world affairs any time soon, but
itis being restricted and revised in a continuing and com[)Iex process.5 Human
rights norms are at the core of this historical evolution. States may use their
sovereignty to restrict their sovereignty in the name of human rights. In general,
the importance of internationally recognized human rights is increasing, and the
value places on full national independence decreasing. This pattem is more
evident, with some exceptions, in the global north than the global south. Againin
general, but again with some exceptions, moral interdependence accompanies
material interdependence-albeit with a time lag. As will become even clearer after
Chapter 5 on regional developments, for some states, especially in Europe,
achieving human rights through international action is more important than
maintaining full freedom of strictly national policy making,. Liberalism is relatively

21% Page 710f 355  Location 2085-10319
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[ APA format details a set of clear rules for referencinrg articles that appear in academic

journals and other periodicals. Article references will vary somewhat based on where

the article appears and who authored the content. While many articles you will use in your
references probably appear in academic and professional journals, you might also

find articles in magazines, newspapers, and online publications.

The reference section is one of the easiest places to lose points due to incorrect APA
format, so always check your references before you hand in your psychology papers.
Learning to reference articles in proper APA style can help you throughout your study

of sycholo?y. Check out the following rules and guidelines for referencing articles in
A format.
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