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This review of Asynchronous products has been conducted by the Technology Team for the Mathematics Teacher Leadership Center (Math TLC) project which is funded by the National Science Foundation. 
There are nearly two-dozen available Course Management Systems (CMS), which are also referred to as Learning Management Systems (LMS).  These include the following:
	Product Name
	URL

	Blackboard
	www.blackboard.com

	Kewl
	http://kngforge.uwc.ac.za

	Scholar 360
	www.scholar360.com

	Desire2Learn
	www.Desire2Learn.com

	Moodle
	http://moodle.org

	eTEA
	www.etealms.com

	Angel
	http://www.angellearning.com/products/lms/

	Timecruiser
	www.timecruiser.com

	LON-CAPA
	LON-CAPA Project

	TeleTOP
	http://www.teletop.nl/en/

	Claroline
	http://www.claroline.net

	OLAT
	http://www.olat.org

	dotLRN/OpenACS
	dotlrn.org

	eCollege
	http://www.ecollege.com/index.learn

	WebStudy
	www.webstudy.com

	Fronter
	http://fronter.com

	ILIAS
	http://www.ilias.de/

	ATutor
	http://www.atutor.ca/atutor/index.php

	Eduvo School
	http://www.eduvo.com

	JoomlaLMS
	http://www.joomlalms.com/

	JUSUR
	www.elc.edu.sa

	eFront
	http://www.efrontlearning.net

	Sakai
	http://sakaiproject.org/portal



I narrowed the CMS search by reviewing the above products based on features desired by the Math TLC project.  These features include the following:
1. Communication Tools, to include:
· E-mail
· Document sharing
· Threaded discussions
· Webliography
· Whiteboard
· PowerPoint
2. Course Assessment Tools, to include:
· Gradebook
· Assessment capabilities
3. Content Development Tools, to include:
· Course tabs
· Assessment capabilities
4. Student Involvement Tools, to include:
· Whiteboard
· PowerPoint
· Groups
5. Administrative Tools, to include:
· Assessment capabilities
· Support
· Groups
A primary source used for the review was the comprehensive web site http://edutools.info.  This website provides critical information in deciding which CMS is right for a program or course.  I have eliminated CMS from the following list due to either a lack of information about the company, the company resides outside of North America (making product service and availability more difficult), companies having either inadequate or unavailable information on key features required for our program, or a lack of support or cost for the product.  
	Product Name
	Reason For Elimination

	Kewl
	Foreign company – cost also unknown

	Scholar 360
	Whiteboard availability unknown

	eTEA
	Web page non-active – cost also unknown

	Timecruiser
	Whiteboard availability unknown

	LON-CAPA
	Whiteboard availability unknown and cost unknown

	TeleTOP
	Threaded discussion unknown and cost unknown

	Claroline
	Whiteboard, groups (student sharing) and cost unknown

	OLAT
	Foreign company – cost also unknown

	dotLRN/OpenACS
	Support and cost unknown

	WebStudy
	Support and cost unknown

	Fronter
	Cost and licensing unknown

	ILIAS
	Foreign company – cost also unknown

	ATutor
	Support and groups (student sharing) unknown

	Eduvo School
	Whiteboard and threaded discussion unknown

	JoomlaLMS
	Support unknown

	JUSUR
	Foreign company – cost also unknown

	eFront
	Support and cost unknown

	Sakai
	Support unknown



I have narrowed the discussion to five (5) of the leading systems; which are used extensively by institutions of higher education throughout North America and around the world.  I have included at the end of this review a link to a matrix comparing the five (5) selected as top competitors.  

The five (5) CMS selected for comparison include the newest releases of their respective systems.  These systems are Angel 7.3, Blackboard 9.0, Desire2Learn 8.3, eCollege, and Moodle 1.9.  
Each of these five CMS offers expansive communication tools and other productivity tools, as well as varying levels of tech support and costs/licensing.  Below I provide a review of the CMS broken down by the five key features desired by the Math TLC project.   
1.  Communication Tools:
All five CMS have adequate e-mail capabilities complete with spell-check.  Angel is the forerunner on discussion features with expansive forms of posts and ease in navigation between messages as well as the ability for the user to expand, collapse, and sort messages.  Blackboard includes a formatting text editor that can create mathematical equations.  All five CMS allow for students to submit assignments via drop boxes and Angel, Desire2Learn, and eCollege allow for student-to-student sharing of any content in either their personal folders or through document sharing.  All five CMS have chat tools that support unlimited group discussions and archive all chat logs.  Angel, however, includes synchronous features such as virtual office hours, desktop sharing, and whiteboard and instant messaging for real-time learning.  Desire2Learn has similar capabilities, though not quite as expansive.  All except Moodle and eCollege have whiteboards which support image sharing, PowerPoint, mathematical symbols, and other features.  Moodle and eCollege can be equipped with third-party features such as Elluminate or other products.  All five CMS have expansive calendars and all but eCollege and Moodle have bookmark capabilities.  The ability to compile and download content from a particular CMS so that it can either be printed or stored elsewhere on one’s computer is an important feature.  This feature is currently available on all but eCollege or Moodle.  
2.  Course Assessment Tools:
All five CMS employ extensive types of assessment, from multiple choice through essay format responses.  All five allow instructors to create self-assessments, set time limits, set number of times permitted to take assessments, and control student access.  All five CMS support a MathML editor for the inclusion of mathematical formulas and symbols.  All five CMS also allow for instructors to allow students’ to evaluate and comment on fellow student submissions and grade work on either an individual basis or as a whole class.  Angel also has a secure browser that allows for the instructor to set levels of security.  All five CMS allow for extensive manipulations and variations to their respective gradebooks, including exporting grades to spreadsheets and posting grade in various formats (percents, letters, pass/fail, points).
3.  Content Development Tools:
The importation of assignments (homework, quizzes, exams, etc.) varies in each CMS, though from personal experience I have found Blackboard to be more cumbersome in importing zip files and Angel to be less cumbersome.  My experience with eCollege has been even more limited than that of Blackboard or Angel, however, eCollege seems to have adequate capabilities in personalizing access to specific course materials.  My experience with Desire2Learn is minimal and Moodle is none.  Desire2learn has a quicklink capability, which allows the user to quickly link to resources in the course from all tools and turn them into topics within the course.  Angel provides the instructor with unlimited options for organizing course content; including folders, web pages, hyperlinks, assessment materials, and surveys.  
 4.  Student Engagement Tools:
All five CMS allow instructors to assign students to groups and each group can have its own discussion forum, chat, or whiteboard interaction/communication capability (eCollege requires the Elluminate option for whiteboard interaction).  Angel, Desire2Learn, and Moodle also allow for students to create online study clubs or other clubs of interest.  All but Moodle and eCollege allow for students to create personal home pages and the ability to display their work from their respective CMS.  
5.  Administrative Tools:
All five CMS allow administrators (instructors, tech, etc.) to control the introduction of guests in courses.  All five CMS can also allow for students (and instructor) to be assigned different roles in different courses.  There seems to be little difference among the CMS with respect to administrative tools and capabilities.  Angel, however, uses a more sophisticated framework that allows for easier configuration of data sources, direct mapping of fields between systems, and the use of standards and specifications.  The one significant difference in CMS which is very important in selection is hosted services.  eCollege offers only a fully hosted solution with automatic updates and full tech support.  Angel, Blackboard, and Desire2Learn offer hosting services that include full monitoring, though levels are sold as desired, and Moodle offers no hosting as it requires any hosting through third-party affiliates.   The cost of each CMS is somewhat reflective in levels of desired and available support.  All five are also fully PC and Mac compatible.  Cost varies significantly depending on levels of support purchased.  Angel, Blackboard, and Desire2Learn have licensing fees and other fees.  Each of these three offer varying levels of support depending upon an institution’s needs.  Moodle is free and distributed under the GPL license, hence requiring full maintenance on the part of the employing institution.  Whereas eCollege is based solely upon a student-user fee, there are no additional licensing fees.
Recommendations
The University of Wyoming currently uses eCollege, the University of Northern Colorado uses Blackboard, and other surrounding area institutions employ the use of one or more of these with each being represented by at least one institution of higher education in the Rocky Mountain region (Lemerich survey, April, 2009).  I have personal experience with Angel, Blackboard, and eCollege.  eCollege does come fully supported and unlike the other four CMS, all course content can be preloaded for an additional cost.  There is also no licensing fee requirement; however, there is an added cost per credit hour to the student that generally runs more than the cost of each of the other four CMS, if total costs are incurred by the student.  Angel has one of the most user-friendly course tab systems and by far the easiest and most efficient upload for assessments.  However, Angel has recently been acquired by Blackboard and will lose its autonomy by 2012, thus making it unlikely to be a favorable choice.  Moodle has no support available, making it unlikely to be a favorable choice, since the institution must provide this support.  The Math TLC project  involves multiple institutions, making support a key issue.  Blackboard and Desire2Learn have various levels of support available per contract with the institution.  At this time it would be my recommendation to go with either Blackboard, eCollege, or Desire2Learn.  The Evaluation of CMS matrix provides a numerical ranking of the top three CMS with respect to the desired features.  Each feature was ranked with scores ranging from “0” for weak fit, “1” for moderate fit, and “2” for strong fit per project needs.
Evaluation of CMS Summary Table – points given 0, 1, or 2.
	Product Name
	Blackboard 
	Points
of
Evaluation
	Desire2Learn
	Points
of
Evaluation
	E-College
	Points
of
Evaluation

	Gradebook
	Sufficient 
	1
	Convenient
	2
	Convenient
	2

	E-Mail
	Adequate
	2
	Adequate
	2
	Adequate
	2

	Document Sharing
	Adequate
	2
	Adequate
	2
	Adequate
	2

	Threaded Discussions
	Sufficient
	1
	Sufficient
	1
	Excellent
	2

	Webliography
	Adequate
	2
	Adequate
	2
	Adequate
	2

	Course Tabs
	Convenient
	2
	Sufficient
	1
	Sufficient
	1

	Assessment Capabilities
	Adequate
	2
	Adequate
	2
	Adequate
	2

	Whiteboard
	Adequate
	2
	Adequate
	2
	Adequate
	2


	Groups
	Convenient
	2
	Sufficient
	1
	Convenient
	2

	Support Level
	Variable levels available
	2
	Variable levels available
	2
	Full support only
	2

	Market Share
	Major Share
	2
	Minor Share
	1
	Moderate Share
	1

	Total Score
	
	20
	
	18
	
	20
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