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Summary

A Synchronous Learning Management System (SLMS) Task Force composed of faculty and staff throughout the 16-campus University of North Carolina system conducted an in-depth evaluation of four leading virtual classroom systems, Centra Symposium, Elluminate Live, Horizon Wimba Live Classroom, and Macromedia Breeze Meeting. To evaluate the systems, the Task Force developed a detailed rubric comparing over 200 elements including presenter and attendee features, ease of use, instructional value, accessibility, and administrative functions.
The Task Force’s evaluation reveals strengths and areas for improvement in each SLMS. While Horizon’s strength lies in its tight integration with Blackboard and WebCT, its functionality is not as robust as other systems. Macromedia Breeze has the most customizable interface and unique features such as a content library; however, the Task Force found significant inconsistencies in its audio quality. Centra is a full-featured SLMS with particular strengths in content management through its agenda builder; however, it does not fully support Macintosh users and does not integrate into WebCT. Although Elluminate could improve its whiteboard and content features, as well as include more than one simultaneous microphone, it is also a full-featured SLMS with a combination of cross-platform support, out-of-the-box LMS integration, and the most functional accessibility,  In sum,the Task Force found Elluminate and Centra to be the strongest all-around SLMS tools with Elluminate offering the most universal access..
Introduction and Background
With voice and video over IP, interactive whiteboards, application sharing, text chat, and more, synchronous learning management systems (SLMSs) complement traditional course management systems with real-time communication to foster student-centered learning, create collaborative workspaces, and provide immediate student feedback. Several UNC campuses are exploring the potential of synchronous learning environments to create transformative, active learning experiences in distance and blended courses. 
The UNC Teaching and Learning with Technology Collaborative (TLTC), a consortial organization that provides vision and shared resources in support of teaching and learning with technology on all 16 UNC campuses, facilitated a system-wide evaluation of four leading SLMSs:  Centra Symposium, Elluminate Live, Horizon Wimba Live Classroom, and Macromedia Breeze Meeting. The TLTC took on the SLMS project at the request of its Board, comprised of 16 members representing each of the UNC campuses. The Board charged the SLMS Task Force to evaluate SLMSs for instructional use and recommend a system for potential system-wide adoption. Andrea Eastman-Mullins (TLTC) and Rob Hambrick (NCSU) co-chaired the Task Force, which consisted of 32 members representing 14 UNC campuses. For a full list of members, see the table below.
During the evaluation period, from June 2005 - January 2006, the Task Force accessed Centra, Elluminate, HorizionWimba, and Breeze through trials administered by the TLTC. To evaluate the systems, the Task Force developed a detailed rubric which compared over 200 elements including presenter and attendee features, ease of use, instructional value, accessibility, and administrative functions. (See Appendix A for information on the rubric.) The Task Force also developed teaching scenarios to apply to the different systems. The group gathered feedback on the importance of different features for UNC faculty and students already using SLMSs on their campuses. The work of the geographically-dispersed task force members was itself a test of the use of each SLMS. 
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Evaluation
There are many SLMSs and web conferencing systems on the market. The Task Force selected Centra, Elluminate, Horizon, and Breeze for its evaluation because they are leading systems that some UNC campuses were already using. At the time of the evaluation several campuses were already actively using an SLMS including Centra at NCSU and UNCC, Elluminate at UNCG, Horizon at UNCW, and Breeze at UNC-CH. Having faculty and staff already familiar with these systems gave us a deeper level of understanding of each SLMS during the evaluation. The following versions of each SLMS were used during the evaluation. Because new features are regularly being announced and released, it is important to remember that this evaluation refers to these versions only. When the Task Force was aware of an unreleased new feature, we made attempts to mention that, but it did not figure into the final evaluation in our rubric.
Versions evaluated:
· Centra Symposium 7.5

· Elluminate Academic version 6.5

· Horizon Wimba Live Classroom 4.2
· Breeze Meeting version 5

To evaluate the systems, the Task Force used a rubric that examined important features and functionality and included elements covering ease of use, instructional value, administrative set up, and accessibility compliance. We also included a weighting system that allows each feature to be evaluated as well as weighted based on its importance. Individual campuses can change the weight based on their own needs if they choose to use this tool independently. The Task Force also created three teaching scenarios based on real activities an instructor may want to do in a classroom setting with an SLMS. These scenarios provided a framework to understand the instructional components of each system.  
To evaluate the SLMSs, the Task Force attended in-depth demonstrations of each SLMS and then broke into smaller workgroups to analyze a single SLMS in detail. Workgroups met synchronously within the SLMS they were evaluating and also communicated asynchronously using a Task Force listserv and wiki. The Task Force also tried to collect as much feedback as possible from campuses already using these SLMSs including survey results and other information from faculty and other active users. During the evaluation the Task Force worked 
closely with each vendor to check facts and gather additional information such as pricing and licensing models. Each vendor had the opportunity to fill out the Task Force’s rubric from their perspective, which was taken into consideration in the final evaluation. What follows is a summary of what the Task Force found for each SLMS. 
Centra Symposium 7.5
Centra proved to be a strong product overall. The main modes of communication including voice over IP, video, whiteboard, and application sharing were of consistently high quality. Centra allows up to four attendees to use the microphone and video at the same time, which creates a natural meeting environment. Interaction tools such as applause and laughter are predominately displayed allowing participants to easily share visual feedback, however the Task Force did wish for an icon to show confusion or dislike. The text chat color codes and threads conversations, which helps participants make sense of written communication. The downside to Centra’s text chat, however, is that it is undocked from the rest of the interface requiring a student or instructor to manually open it during a session. The text chat is also not recorded in a session archive, although the chat log can be downloaded separately. 
A unique strength of the Centra system is the “agenda builder,” which allows a moderator or instructor to prepare content in advance of the session. The agenda builder tool allows the presenter to form an agenda including PowerPoint slides, tours to websites, and other content. This agenda can be made available to students in advance of class in addition to being separately browseable from the session recording once the session is over. During the session the agenda also allows students to follow along with the session. This feature gave Centra an advantage in terms of content management overall. 

Centra’s largest challenge is that it currently does not support the Macintosh operating system. Although Centra does have a beta Mac version released, a full-featured version is not available and has been announced as coming for two years. Unfortunately the beta version does not offer Mac users the same session experience as PC users. Because the UNC system and higher education generally makes extensive use of Macintosh computers, this lack of cross-platform support is a significant downside to Centra’s product. Centra also does not provide a PowerLink into WebCT, which is a consideration for several UNC campuses. 
Elluminate Academic version 6.5

Elluminate shares much in common with Centra, including overall strength in audio, video, and feature performance. Additionally Elluminate supports Macintosh and was also the most accessible of the four SLMSs reviewed. (See the Discussion section for more on the accessibility review.) Elluminate also includes WebCT PowerLinks and Blackboard Building Blocks. The Task Force noted that Elluminate was a leader in participation management offering a variety of interaction icons, including laughter, applause, disapproval, and confusion, as well as detailed indicators of participant activity. For example, Elluminate displays how quickly shared content is reaching all participants. This is especially helpful during application sharing. An instructor can see when all students are fully viewing the shared application instead of asking for a “green check” or other manual response indicating they can see the content. 
Although audio is of high quality in Elluminate, version 6.5 is designed to allow only one microphone to be in use at a time. Some in the Task Force preferred the additional control the single microphone gives the moderator, but others found the environment to be less conducive to informal conversation. Elluminate has announced that the future version, 7.0, will include multiple microphone support. 
Content management could also be improved in the Elluminate system. Unlike Centra’s agenda builder, there is no means to prepare and store content in advance of a session. To show a PowerPoint presentation outside of application sharing, a user must convert slides to whiteboard files in Elluminate. This process rendered slides to be of much lower image quality than the original PowerPoint slides. Additionally pasting text into the whiteboard is cumbersome, because the text will not automatically wrap. Although Elluminate supports a variety of content display and sharing, the system is not as robust as other systems in terms of managing and editing that content. 
Horizon Wimba Live Classroom 4.2
HorizonWimba Live Classroom has the best integration with Blackboard and WebCT of the SLMSs reviewed. Horizon’s strength is that it can be a seamless process for a faculty member to set up a Horizon session with a course management system, and students do not need to learn a new log in. Horizon also benefits from the content management and other features of the LMS it is integrated with. With multiple choice, short answer, matching, and several other quizzing and polling features, Horizon has the most diverse set of formal and informal assessment tools among the four SLMSs. Horizon is also a cross-platform product and integrates well with Horizon Wimba’s separate asynchronous voice and audio recording tools. 
Despite its tight integration with course management systems, however, Horizon has a less mature feature set compared to the other SLMSs. Initially noticeable is a lack of emoticons, a “stepped-away” indicator, and other interaction tools. Students are not easily able to give visual feedback during a session. The whiteboard is not object-oriented, which means that objects cannot be rearranged on the whiteboard after placement. This makes collaborative work less optimal in the Horizon environment. With its excellent LMS integration, cross-platform support, and strong companion audio tools, the Task Force felt Horizon is an SLMS to watch in the coming years but at the time of the evaluation not as robust as Centra and Elluminate. 
Macromedia Breeze Meeting version 5

(Note that the Task Force did not include the separate product Breeze Presenter, a narrated PowerPoint application, in its review.)

Macromedia Breeze Meeting has a highly customizable interface and includes several unique features useful for managing a virtual classroom. Where the other SLMSs include a generally fixed default screen layout, Breeze consists of several “pods” or windows that the moderator can resize, move, delete, duplicate, and edit. The result is a fully customizable environment that can be modified to suit individual classes or even activities within a class. The Task Force also liked the “presenter view” that allows a presenter to preview and edit pods during a session without the participants seeing changes until the presenter is ready. The open aural environment was also appealing to some reviewers. By default, anyone with microphone privileges is locked on with hands free audio. 
Breeze also contains a true content library, allowing a range of file types to be stored on the Breeze server and made available to anyone setting up new meeting spaces. Class material can be stored in the Breeze library and pulled into a session as needed. Setting up a Breeze session is simplified with a Microsoft Outlook plug-in that installs a button to “manage Breeze meetings” or start an instant meeting. Although all SLMSs reviewed required some kind of initial plug-in, Breeze benefits from using Flash as its plug-in, which is already available on the majority of computers today. This also makes it easier for students to use public access terminals for this SLMS, while other SLMSs might require a plug-in that a student wouldn’t have permission to download. 
The biggest challenge the Task Force found with Breeze was with its audio quality. Voice over IP was highly inconsistent ranging from fading voice, speeding up voice, to dropping audio completely. Nearly everyone in the Task Force who used Breeze had audio trouble at least once. Although it is possible that our pilot had an isolated audio problem, Task Force members had heard outside our review that Breeze does have regular audio difficulties. 
Although Breeze can easily be customized, the default settings for participants give them very little ability to interact during a session. Some emoticon tools are available, but they are hidden from view in a drop-down menu. Participants also do not have the ability to speak or interact with any pods. The instructor must increase students’ permission level to presenter to allow them to speak, which also gives them authority to move and edit pods. Breeze also does not include break out rooms for small group work. Although Breeze has several impressive features, the Task Force felt that it did not meet UNC’s instructional needs as well as Centra and Elluminate due to the audio difficulties and lack of interactive focus in its design. 
Discussion
Instructional Considerations

During the Task Force’s SLMS evaluation, several issues emerged which led to a discussion of what best replicates a synchronous classroom environment in an SLMS. For example, the Task Force felt that break out rooms were critical to allow for small group discussion and activity that normally occurs in a traditional classroom. The more audio and interactive features can allow for more student response and comment, the better. For example, one instructor commented, “In my case the ability to create a seamless oral environment (locking all mikes in the 'on' position as Breeze allows so there is no button pushing to speak, so to speak) looms larger and weightier than other features in terms of meeting my instructional and/or professional needs.” 
Similarly there was debate about the use of text chat. Centra was criticized for separating the text chat from the main interface. UNCC and NCSU, campuses using Centra, however, reported more student interaction by microphone than UNCG has observed with students in Elluminate. UNCG noticed more use of the text chat in Elluminate, perhaps since it is so prominently displayed. How much does the design of the SLMS interface truly influence classroom communication? Do students use chat more frequently when it is suggested in the screen layout?
Another discussion centered on formal and informal assessment. Quick polling allows instructors in SLMSs to informally capture student comment, while quizzing tools allows instructors to do more in-depth assessment. While many felt these were both important features of an SLMS, others noted that faculty are already comfortable using formal assessment features of course management systems and would be less likely to look at an SLMS for that functionality. By nature of its only synchronous environment, however, an SLMS may have more opportunity for student feedback. One task force member noted, “Logging into a private one-on-one session with a student would provide opportunity for the ultimate formal feedback.” 
Finally the Task Force agreed that it was beneficial to have an SLMS integrated into a course management system to enable easy set up and single passwords for students. However some downsides to accessing the SLMS from within an LMS were noted. If the LMS is down for some 
reason, the SLMS is inaccessible. Also most SLMS licensing is done on a concurrent user model. If faculty can easily set up their own sessions within an LMS, how would concurrent use be monitored? Most UNC campuses currently using SLMSs are using them independently of their LMS and several remain satisfied with that arrangement. 

Best Practices

The Task Force informally agreed on some best practices for teaching in an SLMS environment. If possible, have a technical support person monitoring the session and available to moderate the chat window. Instructors should also not assume that students will automatically know how to use headsets and other required technology. An initial in-person walkthrough of the system proved to be useful for many instructors. In order to maintain student engagement in a session, ask for frequent feedback. Students are often asked to click the green check or show applause if they agree or can see what the instructor is showing. Similarly, involving students in class activities by giving them control of an application encourages active learning and makes good use of the features available in an SLMS.
Additional Notes on Accessibility

The SLMS model requires computer interaction and is highly audio/video driven. In order to be accessible, the product design should address the functional limitations of users with visual, hearing, mobility and speech and integrate with assistive technology like screen readers. 

While none of the products meet all our criteria, accessibility evaluators from UNC Chapel Hill and NC State both agreed that Elluminate was the best of the four systems from the perspective of people with disabilities as it is the most functionally accessible of the four SLMS we evaluated.

The main reason is that the product is Java-based and it allows a Web-based lingua franca that is easily parsed by assistive technology and built-in MSAA hooks. This allows them to address current and future accessibility needs.  The user interface of the current version is mostly accessible to screen readers.  Other features include keyboard access to each module and keyboard access for application sharing; an object-oriented whiteboard that does not degrade on magnification; ability for users to easily set their preference for color and layout; closed captioning with support for and multiple caption streams. 
Final Summary
The Task Force selected these four SLMSs to review because they were all already strong products and leaders in their field. The Task Force would also like to stress that each SLMS has individual strengths that may work better for different campus needs. Additionally no SLMS reviewed emerged as a perfect fit for UNC’s needs. However, the Task Force found Elluminate and Centra to be the strongest all-around tools. Because Elluminate offers full cross-platform support, scores highest on accessibility features, and integrates with both Blackboard and WebCT, it should be noted that Elluminate currently offers the most universal access for diverse computer environments and user needs. 
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Appendix A
Please see our evaluation rubric, which was used during the task force’s evaluation process.  It is available at <http://www.unctlt.org/initiatives/slms/index.htm > as a guide for other educational reviewers 
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