A Forward-Looking View of Collaborative, Communication and Information Technology Services (2007)

NCREN and its collaborating partners can address a critical need to keep the citizens of NC competitive in a world where innovation is key. With the current wide set of demographics, any e-learning solution that is to be affordable and effective needs to embrace systems that capitalize on the concept of “integrated functionality.”  That is, e-learning services for students and faculty that can seamlessly integrate new components, have a primary design requirement to be standards-based,  and use converging technologies. These attributes afford a system the options to improve and evolve over time balancing function with cost, reliability and sustainability.  Specifically, the NCREN community can also promote and actively pursue economies of scale in coordinated hardware/software procurement, hosting, security, and unique staffing needs effectively for e-learning solutions as it has in the NCREN statewide network.

Any effort involving wide scale coordination will have hurdles to overcome. One is the separate centers of competence within many institutions for information technology platforms and e-learning applications. Effective communication and committed engagement between and among all the institution’s service providers and stakeholders is necessary for these services to be successful. The federated model of all educational institutions has been, and can continue to be, one which by working together we can offer a richer environment for all participants.
The future for e-learning will be realized with collaborative tools and applications that enable individuals and communities to easily further institutional goals (e.g. scholarship, student success, economic development, research, teaching and learning, service-learning, professional development of staff) by connecting them with multi-tiered, searchable, and on-demand access to converging communication and information technologies (voice, video, and data).  

The following illustrations are from the "Worldwide Schoolhouse: A Global Vision for Learning in North Carolina," from the E-Learning Commission Report to the 

North Carolina State Board of Education and the Business Education Technology Alliance 

February 2, 2006

Cyrus, 47 years old, is a displaced mill worker. Cyrus lost his job of 23 years in which he was paid $18 per hour. With only an 11th grade education, he must compete with 3,000 of his former co-workers for less paying jobs in his home town of Concord. While working 2 part time jobs, Cyrus is taking computer courses online in preparation for a new career. 

Myra-Jane, 32 years old, lives in Winston-Salem, a single mother with a full-time job who dreams of becoming a nurse. She is currently enrolled in the online Nursing program. This program is the only way that Myra-Jane can become a nurse because she has no other financial support for her children. The online program enables her to take all courses except for laboratory and clinical sections. These are offered on weekends and evenings. 

Shante, 9 years old from Shelby, is recovering from an accident. She has missed two months of school and will not rejoin her class for three more months. However, she has caught up with her classmates and is on pace to graduate in June due to virtual classes available through the NC Department of Public Instruction. 

Jake, 12 years old, is a middle school student from Murphy with an avid interest in marine biology. He is participating in an online honors program sponsored by one of our state universities. This university provides online collaborative learning with 30 middle schools each year by providing learning resources and live demonstrations of marine studies and interaction with professors and university students. 

Morgan, 17 years old, is a senior in Manteo and was recently accepted to a state university engineering program. Morgan was able to take advanced science and math courses from the NC School of Science and Mathematics through a combination of online and videoconference courses. Morgan will begin his on-campus studies as a sophomore because of the college credit he earned in high school. 

Maria, 52 years old, is a recent immigrant from Guatemala now living with her son Carlos. Carlos has been living and working in Albemarle for 12 years. Last year Carlos established his own house painting service and was able to move his mother to the United States. Maria is a talented seamstress and has a dream of opening her own business. She is taking English as a Second Language (ESL) and Basic Skills courses. Eventually Maria wants to take accounting and business courses to help her establish her own business. 

Consider also the following scenario:

Jordan, 20 years old, is a junior attending a state university. Dr. Stein, 51 years old, is a tenured faculty member and the professor of a course being taken by Jordan. Dr. Stein has recently assigned a multimedia project for a forestry course being taken by Jordan. Jordan begins researching his presentation by reviewing some earlier course content he locates in his institution’s LMS. This includes segments of streamed videos taken in the aftermath of a forest fire in the Blue Ridge Mountains, as well as captured sessions of courses taught the previous year. Jordan utilizes a statewide directory to locate three graduate students doing forestry research in different parts of the state. He schedules a web conference, and then records the session for use in his presentation. He uses a widely licensed screen capture tool to build his presentation. Jordan includes selections from his web conference, along with clips from previous classes, and short selections of video and still images found in a North Carolina media repository. Jordan submits his presentation electronically to Dr. Stein, who adds the media file to an RSS feed used to distribute content for the course.  Jordan’s presentation is shared with the class and via video conferencing with a group of high school students interested in pursuing forestry careers. The entire presentation is archived and linked on the LMS.

These seven hypothetical learners illustrate some of the learning need in North Carolina. Our view of the future allows all of these learners to access a common set of tools, with a common authentication method, and that to be truly effective, there needs to be state-wide access to such tools, from all walks of life, from cradle to grave, to eliminate the need to learn and re-learn tool interfaces, to lessen the need for lengthy feature studies, and to standardize on a robust set of tools that can truly be used effectively by all citizens of North Carolina. To be truly efficient, the tools need to be centrally administered and managed, leveraging statewide economies of scale, negotiation clout, transition management, and governance.

VISION AND GOALS

Communication and information technology (CIT) communities are experiencing a convergence of voice, video and data functions.  Staff that has traditionally supported audio-visual and communication activities finds the need to coordinate with information technology staff and vice versa.  Inexpensive user-to-user tools and devices (e.g. desktop videoconferencing) are already in use, challenging our capacity to provide infrastructure and support for our research, service and educational activities. 
NCREN’s traditional solution for collaboration has focused primarily on managed, high quality interactive information technology services.  These services have proven useful to the higher education community.  In today’s environment of emerging communication and information technologies, however, technologies have both diversified and converged, offering significant opportunities for hybrid forms of service. Communication and information technology solutions for conferencing, collaboration, and e-learning are maturing.  New tools are available on a wide scale that provide options to faculty, staff, students and administrators that have not previously been available.  At the same time, fiscal pressures prompt the community to seek even more efficient and effective methods to provide shared services for collaborative tools.  

The CIT community within higher education must be thoughtful and critical regarding the aggregation of CIT services both within and across our institutions.  The implementation of a shared service should only be considered when the service provides:

· value to multiple institutions

· value across institutions, and/or

· added value as a result of partnered services within the North Carolina education community.  
The UNC President's Advisory Committee on Efficiency and Effectiveness (PACE) introduced procedures for review of several key areas of UNC operations to look for ways to improve efficiency or lower cost without reducing effectiveness.  In this spirit, value and value added must be approached within the context of the service expectations of our education community; low cost is not the only objective.  

To that end, members of the CIT community within education are discussing which collaborative tools and applications are needed to plan for the provision of emerging voice, video and data services now and in the future.  

Key characteristics of a mature coordinated group or entity that would provide such collaborative services include:

· High levels of communication, coordination, activity and responsiveness within the user community

· A user-centric service approach that values, understands, and fosters shared governance, discovery and ease of use
· An involved and educated user community

· A perspective of globalization of communication, with local action
· Participation in local, regional, national and international peer networks, program and projects related to voice, video and data technologies
· Sufficient resources to provide services
· Effective leverage of existing resources (e.g. the geographical network)

Key responsibilities include:

· Proactively ensuring that CIT and CIT services are deliberately provided and competitively improved to ensure that North Carolina has the infrastructure and resources to meet its stated educational mission(s)

· Advocating for and researching voice, video and data technologies

· Collaboratively seeking grant and research opportunities to support innovation
· Supporting economic development by providing infrastructure, consulting or coordination 

· Identifying and engaging with information technology communities that study, struggle with, and find solutions for voice, video and data services  

· Advocating for, educating about, and ensuring compliance with applicable standards
· Establishing essential criteria for collaborative technologies, along with projected roadmaps to guide the selection of specific solutions
· Determining best practices, defining expectations and quality of service, and establishing and awarding certification standards (e.g. training, user and local administrator certifications, scholarly publications, trade publications, knowledge bases)

· Seeking compatibility, interconnectivity and integration within and across services and user bases to increase service capability, efficient use of resources, effective use of technology expertise, and access to opportunities for education, research and service 

· Promoting successful use of and participation in collaborative services

· Defining access support and educational needs for users
· Providing a more effective conduit for certain activities of academic communities of practice that could use voice, video and data technologies

· Tracking, analyzing, documenting and sharing information (in collaboration with the user community) regarding service provision and usage 

CHALLENGES

With any new vision and set of goals come key issues that need to be addressed by our constituent institutions, our governance bodies and our coordinating entities, in order to provide effective collaboration services. Those issues include:

Organizational Issues

· Decisions need to be made and implemented quickly enough to achieve the desired impact, in order to avoid the analysis-paralysis that often results by waiting for the “next, best” technology
· Providing adequate flexibility and structure to allow for an effective integration of centralized and localized solutions 

· Market research to determine what the majority of the user community needs or wants from a production service 

· An optimized service perspective that balances cost, speed of delivery, flexibility and quality

· Capacity planning and scalability (e.g. service justification, service levels, exit strategies)

· A balance between ease of use and user education in an environment of perishable knowledge and skill 
· Coordination of converging information technology services across institutions (e.g. new and inexpensive technologies, business models, formal agreements, reporting)  

· Defining the roles and responsibilities of network providers in the state of North Carolina, particularly NC ITS and NCREN, ensuring successful education collaborations within North Carolina and with peer institutions locally, regionally, nationally, internationally

· The need to actively partner with different subject matter experts (e.g. technological, pedagogical) in the provision, adoption, and support of services

· Understanding the fiscal impact of future technologies (development and rollout of production services, value propositions, business models, exit strategies, life cycles)

Technology and Policy Issues
· ID and Access Management (e.g. LDAP, NCID, Shibboleth)
· Service-associated metadata (e.g. inter-agency searches for information)

· Self-scheduling capabilities for certain central and/or coordinated services (e.g. synchronous LMS, low bandwidth and user-to-user IP video conferencing)

· Mobility/extensible connectivity to the individual user

· Security policies and practices (e.g. firewalls)

· Accessibility, availability and universal design (e.g. Section 508, ADA)
· Compliance issues (e.g., FERPA, HIPPA, CALEA, state and federal law)

BENCHMARK:  CURRENT SERVICES PROVIDED BY MCNC
NCREN provides a high-performance, real-time, duplex video network among the sixteen UNC campuses, Duke University, Wake Forest University, UNC-GA, RTI, and MCNC.  NCREN staffs the central video control rooms from 7 a.m. to 9 p.m. Monday through Friday for approximately 100 hours a week of managed interactive, multi-site operation, programming, and gateway services.  These production level services include the use of microwave, MPEG2 and H.323 over IP, ISDN dialup, H.320-H.323 gateways, satellite downlinks and access to satellite uplinks. NCREN engineers have designed and implemented a system within the NCREN control rooms that enables the gateway, bridging, and interoperability of all these technologies. Levels of service, monitoring of service quality, and escalation procedures are described within the Quality Assurance program outlined on the NCREN web site. 

Because the NCREN video service is also able to integrate nearly all commercially available interactive video technologies into NCREN video sessions, desktop videoconferencing (from a personal computer) can be easily incorporated into sessions with more traditional room-based systems when needed. In addition to distance education, these services enable web conferences, research consultations, interactive seminars, and on-line workshops. These comprehensive services foster collaboration across the entire K-20 continuum to create greater educational opportunities throughout the state.

Building upon the advanced networking capabilities that NCREN provides to North Carolina's higher education community, Data Center Services are also available to NCREN customers. These services include collocation, managed hosting and off-site data backups. Through the NCREN Data Center Services, NCREN customers can realize cost savings and increased network efficiencies. Since the network connections and infrastructure are already in place, NCREN customers can quickly and cost effectively locate campus server equipment offsite and redirect network traffic. This can free up valuable on-campus data center physical space while reducing on-campus network bandwidth demands.

MCNC also provides multiple channels to dialogue with and across the higher education community in North Carolina, including advisory councils, meetings, a community newsletter, community events, workgroups and program coordinators.  

NEXT STEPS

As the staff at MCNC hopes to address some service needs within its currently assigned budget, the focus group was asked to determine institutional priorities for the provision of near term services.  To meet these needs MCNC can investigate multiple options to provide such services, including alignment of current resources (personnel and operating), collaboration with NC ITS and/or other service providers and development of appropriate business partnerships.  After discussing and studying potential options, a list of potential, collaborative services was discussed with key stakeholders.  Those stakeholders included (but were not limited to) the NCREN Interactive Video Community, the UNC Teaching and Learning with Technology Collaborative, and individual institutions.  These stakeholders expressed interest in the following services and they and others may also be involved in the provision of such services.  The working group has identified the following collaborative services as high priorities for the higher education community in North Carolina in the near term. 

	Service
	Examples
	Why?

	Standards-based video, telephony and data services, including a directory, regional program support, and high quality interactive programming


	H.323, H.320 bridge, H.264, SIP, XMPP, CATV over IP, Video network control for point to point and point to multipoint programs
	Proactively plan for next generation video, telephony and data technologies

	Learning Management System (LMS) hosting, administration, and integration with other learning technology services

	WebCT, Blackboard, Sakai, Moodle
	Support collaborative licensing, efficient use of technical/support resources, and joint course/degree programs;  shared knowledge base



	Synchronous Learning Management System (SLMS)/collaboration tool hosting and self-scheduling
	Centra, Elluminate, Horizon Wimba, BreezeLive, Camtasia, Oracle Collaboration Suite


	Support identified needs for active learning, science education, internships and service learning, group collaboration, employee training,  and research 


	Content Management Systems, including search, archiving, storage capabilities for audio, video services
	Harvest Road, Stellent, Artesia

investigations for digital assets, learning object repositories
	Support content, knowledge and resources sharing; learning object repositories


ADDITIONAL TECHNOLOGIES AND SERVICES

In addition to near term services, the Collaborative Services Working Group (in conjunction with education stakeholders for such services) should develop a proactive plan to investigate the need for provision of the following collaborative services.  Note that while there are many potential shared services (e.g. data storage, alternative format facility for accessibility, disaster recovery/resistance), this group has made recommendations about the provision of shared collaborative tools.  Emerging technologies and potential services include:

· Classroom capture

· Collaborative writing tools (e.g. Wikis) 

· Web-based broadcast services (e.g. podcasting, streaming), including the cataloging and archiving of  those service
· Virtual communities and social networks (e.g. Facebook, video blogs, Second Life, Croquet)

· Utility services such as email and calendaring

· Instant Messaging

· New or non-IP based video services such as MPEG, High Definition TV, TV over RF

· A “My CIT” that would allow individual, autonomous users to “piggyback” on existing infrastructure to self-schedule, add metadata, etc. with stationary and mobile devices.  

· Integration of data, telephony & video (e.g. Elluminate, Centra, Breeze)

· Multimedia conferencing and content delivery with mobile communication and collaboration devices (e.g. Blackberries, Treos).  

· Collaborate tools for high performance computing

· High-bandwidth research applications

· Concurrent and collaborative versioning systems 
· Collaborative work spaces such as Sharepoint 

· H.350 Directory Services

· Voice over IP

RECOMMENDATIONS  

Defining and then rolling out collaborative services will be an ongoing and dynamic process.  As such, the Collaborative Services Working Group recommends several actions.  These are:

1. Become officially recognized by the UNC CIOs, NCICU, NC ITS, NCCCS and DPI as the body that will continue to research and articulate the ongoing communication and information technology needs and priorities of the statewide education community to facilitate and critically vet opportunities for the provision of collaborative services.

2. Sponsor development of rubrics that can be used to evaluate the viability of services. 

3. Develop evaluation criteria such as: quality of learner-driven educational experiences; integration and compatibility with available technology; versatility of delivery; and affordability, efficiency and effectiveness in creation, storage, delivery and use.
4. Organize collaborative services as formal projects with goals, assigned staff resources including MCNC, NC ITS, UNC System, NCICU and NCCCS people, etc., to:

· conduct needs assessment and develop the business case;

· identify and assess available technologies and future directions;

· assess both needs and opportunities and identify priorities;

· develop timelines and resources (funds, staffing) required to implement priorities;
· recommend specific project or projects to be funded, staffed and implemented.
This may include the identification of pilot projects, assigning responsibility for the development of business plans and transition strategies.
5. Identify or establish technology groups (that include early adopters) that will define standards & certifications for specific technologies to encourage collaboration, high quality, and the growth of a support community for that technology (e.g. video conferencing).  

6. Leverage the resources of UNC General Administration for the coordination and negotiation of contracts and services at all levels especially attending to the PACE outcomes.
7. The recognized priorities among the educational institutions and other stakeholders suggest the following:

· assurance that MCNC is an ongoing higher education service provider and partner in order to allow institutions and MCNC to effectively project budgets, plan transition strategies, determine future services, share the costs of development and integrate efforts related to collaborative technologies.,

· an appropriate and stable leadership structure must be in place for MCNC which builds confidence in MCNC as an ongoing and vital entity, both within and external to MCNC.

· enhance synchronous/asynchronous video services (e.g. HD videoconferencing, desktop videoconferencing, video service integration, streaming, video capture)

· collaborative learning management system (e.g. hosting, application administration, scheduling)

· in collaboration with other appropriate entities establish a multi-organizational consortium to pursue the creation of a statewide, web-based collaboration network (Elluminate services)

· explore and pilot collaborative tools (e.g. Wikis, blogs, RSS feeds, screen cast tools)

· federated IdAM pilot
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