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Quality control via lenses.  

Connexions recognized early on that a pre-publication review process would not scale to
the eventual large size and activity level of the Content Commons. So, rather than limit
who can publish a module or collection, Connexions makes no distinctions between 
readers and authors -- anyone can publish their educational material to the Commons. 
Authoring is open to the public, making it possible for amateur experts, classroom 
teachers, and those from developing countries to contribute meaningfully. The open 
nature of the Commons leads to a natural question about quality control and help for 
readers in finding, navigating, and utilizing high-quality material tailored to their own 
community of practice.

Lenses provide the needed quality control and navigational support to readers. 
Connexions adopted the idea of opening up the editorial process to third-party reviewers
and editorial bodies for post-publication review. While Connexions users have access to
all modules and courses in the repository (whatever their quality), with lenses users will
also have the ability to preferentially locate and view modules and collections rated high

quality by choosing from a range of different lenses provided by the third parties and Connexions members (see Figure 1).

Each lens may have a different focus; examples include lenses controlled by traditional editorial boards, professional societies, or
informal groups of colleagues as well as automated lenses based on popularity, the amount of (re)use, the number of incoming links, or
other metrics. In addition to content selection lenses, lenses may provide useful display and behavioral parameters that aid readers in 
navigating content in a lens, such as vocabularies tailored to a particular practice, standards correlations for K-12 material, or 
mathematical notation geared to physics or electrical engineering. 

In this document, we propose a high level design and functional description of lenses for Connexions and welcome comments from 
our executive team and members of the community. Some initial mockups for conveying some of the ideas are shown, but they are not
meant to be complete user interface designs. The implementation of lenses will proceed in phases once the overall functional design is
approved. 
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What is a lens? 

Given that lenses have been used to describe content selection for endorsement, content view restriction (such as for a K12 lens that 
only shows district approved K12 content), and content display (a portal that shows all content through a display lens that reflects an 
organization's or discipline's style preferences), we have opted to use the term very liberally in the user interface and design 
description, but to provide qualifiers that distinguish particular lens properties. 

Connexions lenses serve two functions: selecting content, and controlling the display of content and the behavior of the Connexions 
interface.  Each function is supported by a corresponding mechanism in the system: the Content Selection Lens (also called CS Lens 
or Lens-Content Selection), and the Display Profile (also called the Lens-Display and Behavior Parameters).  A Lens (also called 
Compound Lens) combines a Display Profile and a set of Content Selection Lenses to provide comprehensive control of the lens user's
view of the repository.   Content Selection Lenses can be created by organizations and Connexions members, or they can be system
generated from search criteria. Compound lenses can be created by organizations, Connexions members, as well as by general readers 
on a per-session basis.

The different types of lenses are distinguished in the user interface by the way they are acquired and used. In the case of a Content
Selection Lens, a reader can "Add to my lens", which will add the content of that lens to the reader's Lens.  For a Lens created by an
organization, or by a Connexions member who named, saved, and shared her lens, the reader can "Apply this lens".  Applying a Lens
selects all the content in its Content Selection Lenses as well as the display and behavioral controls stipulated by its Display Profile.

The creator of a Lens Display Profile may include a Trust Profile. The Trust Profile lets the lens creator specify a network of trusted 
endorsers, reviewers, and organizational affiliates (by means of "trusting" their Content Selection Lenses).  This selection in turn
determines which endorsements and affiliations display prominently or preferentially in a Quality box that appears near the top of the 
navigation area beside content (see Figure 3). Critically, the Trust Profile relieves Connexions (or any other repository) from 
determining which lenses are most valuable, useful, or trustworthy and puts the ultimate control in the hands of the reader.  

Default Lens: When a reader comes to Connexions, they will have the Connexions default lens automatically applied. The 
Connexions default lens shows all content, and reflects the Connexions Trust Profile encompassing a set of endorsers and institutional 
affiliates.

Below we describe the following high level mechanisms: Content Selection Lenses, Display Profiles, Trust Profiles, and Compound 
Lenses (also just called a Lens).



Content Selection Lens (Lens-Content Selection)

A Content Selection Lens is used to select modules and collections in endorsements, reviews, affiliation lists (ex. content by Rice 
authors), and member lists. This type of lens has a list of content or a rule that returns a set of content and information about the 
content (tags, comments) and information about the lens itself (title, description, and type). The tags can be used to create a 
folksonomy, a discipline specific vocabulary, or a rating system and the comments can be used for reviews, suggested uses, or other 
information useful to the target audience for the lens. 

Who can create this type of lens: Organizations, Connexions members, System generated searches 

Where does it live: Content lenses created by organizations or members are stored in cnx.org/lenses/[member or org name]. For 
content lenses intended to be endorsements or institutional affiliations, the lens can be found at cnx.org/[type]/[member or org name]
e.g : cnx.org/endorsements/ncpea. System generated content selections (such as "highly rated" or "most popular") can be found by 
using a "Manage my lens" interface. An example of what a lens page would display is shown in Figure 2. 

How is it applied:

"Add to my lens", 
"Trust this <endorser, affiliate, etc>". The specific behavior is described in "Applying Lenses" later in this document.
RSS feed of new content added to the lens
OAI harvesting of lens contents, probably using OAI Sets. 

Lens-Content Selection Definition 

Content List or Rule for selecting content
Content List: List of content and content information:
For each piece of content: <id, version at beginning of selection, last version in selection (optional), tags, 
comments, implicit content selection flag (collection only) >
For content lists, optional information can be added about each content entry. Tags can be used to create a 
folksonomy, a discipline specific vocabulary, or a rating system. Readers can sort the material based on these tags. 
The comments can be used for reviews, suggestions for use, etc. An example is shown for NCPEA in Figure 2. 
For collections, when navigating the content (modules) in the collection, lenses that select the collection will show.
Lens makers will have the option of "implicitly selecting all contained content" and if that flag is set, then modules in
the collection will show the lens and be displayed in the lens even when they are not being viewed from within the 
collection. 
Rule for selecting content : A rule (set of search criteria) that will generate a list of content. 

Notifications desired
When (select which notifications are needed)

a new version is published of hand selected content
a derived copy is made of selected content
selected content is included in something (collection, another lens, book)

Internal email address for Connexions system notifications (comes from the lens creator's account information) 
About this Lens

Title
Description

About the lens -- i.e. who the creator is and how the items were selected
Logo (or picture)
Link for more info about this person/organization/lens (Note that we may need to be careful about being used as a 
link service).
Creator information comes from the account of the lens creator 

Creator name
Contact information - external address for viewers interested in contacting the lens maker 

Type
Endorsement, Affiliation, Review, System/Auto/Search generated, [Anything]
The type is important, because list makers should have a say in whether their list is displayed as an endorsement
or affiliation. The trust process requires that the list maker give permission to use their list as an endorsement (or 
other type), and then that the reader also indicate that they trust this person or organization.

License
CC-By Attribution : License covering the list. This will allow us to support RSS and OAI harvesting of the lists,
which people are already interested in. 



Figure 2 : Example Content Selection Lens: An NCPEA Endorsement list (cnx.org/endorsements/ncpea) : Clicking on the leadership
tag will show only those items endorsed by NCPEA and tagged leadership. The item display shows the tags and comments that

NCPEA wrote about the content.



Display Profile and Trust Profile (Lens-Display and Behavior Parameters)

A display profile is used to control how content looks within a lens and how the Connexions interface looks and behaves. Content 
display parameters control the document style, mathematical style, and other style parameters for displaying content in the lens. The 
interface parameters control what information shows up as "trusted" in the Quality box within the content navigation. Interface 
parameters may also control interface behavior such as which translation the reader would like to use (if more than one exist for the 
reader's language), the use of discipline specific vocabularies for subject searching and browsing or the display of education standards 
correlations, or preferred editing tools. 

Who can create a display profile: Display profiles are created as a part of a Lens. Nothing precludes naming and storing them as 
independent objects so they can be reused, combined, etc.

Where does it live: Currently, the Display Profile lives as a part of a Compound Lens. If reuse of these lens parameters becomes 
important, they can become independent first-class objects in the system. The use-case for accessing them independently, however, 
should be established and a clean interface for locating and applying them should be designed. 

Lens-Display and Behavior Parameters Definition 

Display Parameters
Content Display Parameters

Document style parameters, Math style parameters, etc

Note: These same Content Display Parameters can be applied at the collection and module level also and 
application of the parameters will follow typical precedence rules with the lens preferences being highest in the 
precedence and the module author preferences being lowest. (lens, collection, module)

Interface Behavior Parameters
Not specified yet -- but can incorporate preferred translations, domain specific vocabularies to use, application of 
educational standards, editing tools preferred etc. 

Trust Profile
Endorsers List (List of Content Selection Lenses to use as endorsers -- they will display in the Quality box.)
Affiliates List (For lists that are "content-by" lists -- Rice University authors, etc)
Other stuff : Trusted Reviewers etc. 



Figure 3 : Lensed Content View (Application of a Trust Profile): The new Quality box shows trusted information -- endorsers and 
affiliations. Other lenses and lists that include this content can be discovered in the Lenses box. Those sources can be added to the Trust 

Profile by clicking Trust as Endorser?. The Lens area can also be used to show folksonomy tags and reviews or comments..



Lens (Lens-Compound)

The compound lens mechanism allows organizations to control the lens through which their members operate. It both encompasses a 
set of content selected within the lens (which could be "All"), and display and behavior parameters that control the global view. Only 
one lens can be applied at a time, but content can be added and removed from any lens while browsing. This type of lens can also be a 
"user profile" lens created on the fly while reading content and it can be potentially saved and shared. 

Who can create this type of lens: Organizations, readers (per session), and Connexions members (name, save, and share). 

Where does it live: Named lenses (those created by organizations or saved by Connexions members) can be found as 
cnx.org/lens/[title] , e.g. cnx.org/lens/ni or cnx.org/lens/k12. 

How is it applied: Lenses can be applied in three ways:

Finding a Lens and choosing "Apply this lens".
Coming in through a lens portal -- [lens].cnx.org, e.g. rice.cnx.org, ni.cnx.org, ricepress.cnx.org, k12.cnx.org . 
[Note: $$ Portals require money to cover costs and Connexions mission support.]
Through the lens management interface and by accumulating content selection lenses (Add to My Lens) and trust sources (Trust 
as Endorser). 

Lens-Compound Definition 

About this Lens
Title
Description

About the organization or person that created this lens 
About the purpose of the lens 
Logo
Link for more info about this person/organization

1 Display Profile 
Set of Content Selection Lenses

Rules for combining the lenses (UNION, INTERSECTION, EXCLUSION) 
Rules for displaying the lensed content in Search, Browse, and Related Material

Search and Browse: <exclusive, preferred, highlighted>
Exclusive : Only content selected by an associated full lens will appear in search, browse, and related 
material. 
Preferred : Content selected will appear higher in the sort order in search, browse, and related material. 
Highlighted : Content selected will remain in relevance order, but will be highlighted to distinguish it from
non-lensed content. 

Related Material behavior: <exclusive, preferred, highlighted>
Exclusive lenses may still want to show related material outside their selected content, but for a lens for 
K12, for instance, it may be important to show only approved content here also. 



Applying Lenses:

Applying a lens refers to the application or creation of a Full Lens that includes content selection and display and behavior parameters.
A third party created lens can be applied as a whole by finding the lens and choosing to apply it, or by coming in through a portal 
(requires $$ to create) for an organization. Lenses can also be created by readers as they navigate content and build up a lens and
members can save and reuse these lenses.

While a lens is applied, content that is presented during search and browse is controlled by the lens. If the lens is Exclusive, then only 
content within the lens will be shown in search, browse, and Related Material. The lens also controls how trust information is 
displayed and how content is displayed. Content display will combine the effects of the lens preference, any applicable collection 
(course) preferences and the module author's preferences in that precedence. The behavior of the lens can be adjusted on the fly using
"Add to my lens", trust options, and by going to the "Manage my lens" interface.

(Note: Creation of portals will require financial support to cover costs and support the Connexions mission.)

Applying third-party Lenses

Third party lenses can be applied in the following ways:

Apply This Lens: Finding the lens page (cnx.org/lens/[lensname]) and choosing "Apply this lens".1.
Portal Entry:  Coming in through a lens portal ([lensname].cnx.org). 2.
Manage My Lens Interface: Through the manage my lens interface, by searching for third-party lenses and then applying.3.

Figures 4 and 5 show two different third party lenses applied in the content view. A K12 lens and a TIMEA lens that has Content 
Display Parameters set in the Display Profile. 

Figure 4 : Third Party Lens Application: K12. Notice that the Quality information relates to the K12 domain. The lens application is
indicated by a change on the Content tab, and by the "You have a lens applied" message.

 



Figure 5 : Third Party Lens with Content Style Parameters: TIMEA. The TIMEA lens example shows how a Lens can control the 
styling within the content display. Content Display Parameters can be defined in a lens, collection/course, and module and will be 

applied in precedence order (lens, collection, module).

Applying Personal Lenses (Personal profile)

Readers and members can also create a lens themselves, building up the content selection and display parameters while navigating 
content or through a Manage My Lens interface. The Manage My Lens interface will be fairly complex so will take careful 
designing. It will support the following activities:

Adding content (Content Selection Lenses and Searches)
Choosing whether content browse/search etc is Exclusive, Preferred, or Highlighted. (See the interface definition of a Display 
Profile earlier in the document for definitions of these terms.) 
Adjusting Content Display Parameters (Math notation preferences, font size ... )
Finding and adding trusted endorsers, institutional affiliations, reviewers etc.
Finding Compound Lenses to apply or copy (applying a lens gets it's Display Profile and Set of Content Selection Lenses). This 
is may be hard to distinguish for our users. The use case for finding and applying compound Lenses may be through portaled 
lenses only initially. 



Figure 6: A personal profile lens applied.

Lens Implementation Estimated Time Line

Mar 07 : Endorsements 
The March release rolled out support for 3rd party endorsements with a single participating organization, NCPEA.
Jul 07 : Content Selection Lenses 
Organizations and individuals can build lenses that display selected content and tags and descriptions applied by the lensing
organization. When content is included in endorsement and affiliation lenses, information about the lens will appear in a Quality 
box when viewing the content. The implementation for Version 1 of lenses is described more fully at
http://rhaptos.org/architecture/lenses/. Because trust profiles are not yet be available, only organizational accounts are able to 
create endorsements and affiliations, but this limitation will be removed once readers and lens creators have complete control 
over who they trust and wish to see prominently. 
Feb 08 : Applying Content Selection Lenses, Compound Lenses, and Reader Lenses (Personal Lens Profiles) to Shape or
Restrict Viewing
A lensing organization can present their community with a view of the content where search and browse look only at, or
preferentially at, their chosen content. Readers can create personal lens profiles. 
May 08 : Display Profiles and Trust Profiles: [Apr 08] Support for enhanced customization of lenses, including style 
parameters and interface behaviors will be implemented. Display and behavior customizations will be parameterized and rules for
applying them similar to cascading style sheets will be implemented. Trust Profiles provide a way for individuals and 
organizations to choose what information shows up preferentially in the "Quality Box", thus removing Connexions as an arbiter 
of quality.


