










BoNFERENCE AGENDA 

SUNDAY, APRIL 26, 1998 WYNDHAM HOTEL 

6:30-8:00 p.m. Welcome Reception Wasatch Ball room 

MONDAY, APRIL 27, 1998 SALT PALACE 

7:30 a.m.-5:00 p.m. 

7:30 a.m.-5:00 p.m. 

7:30 a.m.-8: 15 a.m. 

8:30 a.m.-9:30 a.m. 

Hospitality Suite Meeting Room 250 A-F 

Moderator's Hospitality Suite Meeting Room 254 B 

Breakfast Grand Ballroom A&C 

Governor's Session Grand Ballroom B&D 

Michael 0. Leavitt, Governor of Utah 

9:45 a.m.-10:30 a.m. Distance Learning Vision Meeting Room 251 A-F 

I 0:45 a.m.-noon 

noon-12:35 p.m. 

I :00 p.m.-1 :30 p.m. 

I :45 p.m.-3:45 p.m. 

4:00 p.m.-4:30 p.m. 

Sir John Daniel, Keynote Speaker 

Vision to Practice Panel Meeting Room 251 A-F 

Moderator: Betty Taylor 

Panel Members: Michael Hooker and Clara M. Lovett 

Lunchtime Address Grand Ballroom A&C 

Roy Romer, Governor of Colorado 

Lunchtime Address Grand Ballroom A&C 

Greg Papadopoulos, Sun Microsystems, Inc. 

Functional Technical 

Requirements Panel 

Moderator: Ted Capener 

Meeting Room 251 A-F 

Policy Representatives Panel Members: 
Jane Smith Patterson and Sally M. Johnstone 

Technical Representatives Panel Members: 
Mark Resmer and Dennis Bone 

Preliminary Working Panel Meeting Room 251 A-F 

Moderator: Stephen H. Hess 

5:30 p.m.-9 :30 p.m. Western Barbecue Deer Valley, Silver Lake Lodge 

Don Foshee, Dinner Address 
Music provided by "The Cowdaddies" 

Buses depart from the east entrance of the Salt Palace 
at 5:30 p.m. 



TUESDAY, APRIL 28, 1998 SALT PALACE 

7:30 a.m.-5:00 p.m. 

7:30 a.m.-5:00 p.m. 

Hospitality Suite Meeting Room 250 A-F 

Moderator's Hospitality Suite Meeting Room 254 B 

7:30 a.m.-8: I 5 a.m. 

8:00 a.m.-8: I 5 a.m. 

Breakfast Grand Ballroom A&C 

Breakfast Address Grand Ballroom A&C 

Michael Parmentier, Department of Defense 

8:30 a.m.-9: I 5 a.m. Purpose and Goals for Sessions Grand Ballroom B&D 

Michael 0. Leavitt, Governor of Utah 

9:30 a.m.-1 I :30 a.m. Interoperability and Platform Meeting Room I SO A-C 
Independence Working Session 

Moderator: David Lassner 

9:30 a.m.-1 I :30 a.m. Security and Privacy 
Working Session 

Meeting Room I SO D-F 

Moderators: Clay Epstein and Ken Orgill 

9:30 a.m.-1 I :30 a.m. Two-way Communication 

Moderator: Sally M. Johnstone 

Meeting Room I SO G 

9:30 a.m.-1 I :30 a.m. Software Standards for On-line Meeting Room I 5 I A-C 
Instruction Working Session 

Moderator: Mark Resmer 

9:30 a.m.-1 I :30 a.m. Policy Challenges and Promotion Meeting Room I 5 I D-F 
Opportunities Working Session 

Moderators: Bob Gillespie and John Thomasian 

9:30 a.m.-1 I :30 a.m. User Friendliness and Affordable Meeting Room I 5 I G 
Universal Access Working Session 

Moderator: Russ Poulin 

9:30 a.m.-1 I :30 a.m. Hardware and Software 
Capabilities Working Session 

Moderator: Bob Threlkeld 

I I :30 a.m.-1 :30 p.m. Moderator's Working Lunch 

I I :45 a.m.-12:45 p.m. Lunch 

12:45 p.m.-1: I 5 p.m. Lunchtime Address 

Amy J. Muller, AT&T Labs 

I :30 p.m.-3:30 p.m. Final Reporting Session 

Meeting Room 253 A-B 

Meeting Room 254 B 

Grand Ballroom A&C 

Grand Ballroom A&C 

Grand Ballroom B&D 



D MPORTANT INFORMATION -----

REGISTRATION 

Monday, April 27 
Tuesday, April 28 

7:00am-5:00pm 
7:00am-5 :00pm 

NAME BADGES 

Monday, April 27 
Tuesday, April 28 

7:00am-5:00pm 
7:00am-5:00pm 

MESSAGES & ANNOUNCEMENTS 

There is a bulletin board located in the 
hospitality suite for posting announce
ments and per sonal messages. 

EM A IL 

For your conveinience Sun Microsystems 
and We stern Governors University has 
provided computers to send and 
receive email. They are located in the 
hospitality suite and will be available 
from 7:00am to 5:00pm on both 
Monday and Tuesday. 

NO SMOKING 

Thank you for not smoking in the 
meeting rooms. Ashtrays are provided 
in public space areas of the Salt Palace 
wherever smoking is permitted . 

HANDOUTS 

Handout s for many sessions have been 
included with your Registrat ion 
Materials. Copies of handout materials 
for all sessions will be made available at 
the registration desk in the hospitality 
suite on a first come, first served basis. 

TAPING DEVICES 

The use of taping devices is not permit
ted in any of the working sessions, gen
eral sessions, or luncheons. A complete 
audio recording of all sessions will be 
available the week following the confer
ence by visiting the Western Governors 
University website at: 
www.westgov.org/smart/vu/vu.html 

EVALUATIONS 

Individual session evaluation cards will be 
collected following each session. Please 
feel free to email our office with any 
comments regarding the conference. 
GlobalConference@wgu.edu 

LOST AND FOUND 

Check at the conference registration 
desk located in the hospitality suite for 
any item you may have lost or misplaced 
in one off the session rooms . Likewise, 
anything found should be turned in at 
the conference registration desk for 
safekeeping until it is claimed. 

NEED ASSISTANCE? 

Stop by the information desk in the 
hospitality suite and a Technology 
Standards for Global Learning host will 
assist you. 

TOURS 

Adjacent to the Salt Palace is the Salt Lake 
Vistors Center. They can assist you with 
tickets to major attractions in Salt Lake 
City and offer advice on local dining. 

The Salt Palace Convention Center 

upper level 

ground level 
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T~CH~OLOGYSTANDARDSFOR 

GlOBRl lf RRHIHG 
An International Conference to Identify 

Functional Requirements for Distance Education. 

Welcome to Technology Standards for Global Learning, 

We are so pleased you have chosen to participate in what we feel will be a 
tremendous conference experience. On behalf of the conference steering 
committee and everyone who has been involved in making Technology Standards for 
Global Learning a reality, it is our pleasure to welcome you to the conference; a 
conference that will take a critical step forward in identifying technical standards for the 
delivery of distance education. 

Over the next two days, you will hear terrific presentations from a cast of bright and 
knowledgeable speakers, including our keynote speaker, Sir John Daniel of The Open 
University. In addition, you will have the opportunity to join your colleagues in working 
groups and facilitated discussions to tackle the crucial issues that must be addressed in 
order to move forward with quality distance education. We feel we have brought 
together an excellent conference agenda, as well as an excellent group of conference 
participants to address Technology Standards for Global Learning. 

In addition to a great conference agenda, we also have some terrific events scheduled, 
including a welcome reception at the Wyndham Hotel on Sunday evening, and on 
Monday evening, a western barbecue at the Deer Valley Resort in Park City, home of the 
2002 Winter Olympic Games. We are looking forward to providing you with an 
excellent conference experience and hope you will choose to make this conference an 
annual event for years to come. 

Enjoy your stay in Salt Lake City and welcome to the conference! 

Best regards, 

. Jeffery Livingston 
Chief Executive Officer 
Western Governors University 

305 West North Temple • Four Triad Center, Suite 850 • Salt Lake City, Utah 84180 

phone 801 575-5358 • fax 801 575-5385 • e-mail : GlobalConference@wgu .edu • www.westgov .org/smart/vu/vu .html 
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Sunday, April 26, 1998 Wyndham Hotel 
6:30pm-8:00 p.m. Welcome Reception Wasatch Ballroom 

Monday, April 27, 1998 Salt Palace Convention Center 
7:30 a.m.-5:00 p.m. Hospitality Suite Meeting Room 250 A-F 

Meeting Room 254 B 

Grand Ballroom A&C 

Grand Ballroom B&D 

7 :30 a.m.-5 :00 p.m. 

7:30 a.m.-8:15 a.m. 

8:30 a.m.-9:30 a.m. 

9:45 a.m.-10:30 a.m. 

10:45 a.m-Noon 

Noon-12:35 p.m. 

1 :00 p.m.-1 :30 p.m. 

1 :45 p.m.-3 :45 p.m. 

4:00 p.m.-4:30 p.m. 

5:30 p.m.-9:30 p.m. 

Moderator's Hospitality Suite 

Breakfast 

Governor's Session 
Michael O. Leavitt, Governor of Utah 

Distance Leaming Vision 
Sir John Daniel, Keynote Speaker 

Vision to Practice Panel 
Moderator: Betty Taylor 
Panel Members: 
Michael Hooker and Clara M. Lovett 

Lunchtime Address 
Roy Romer, Governor of Colorado 

Lunchtime Address 
Greg Papadopoulos, Sun Microsystems, Inc. 

Meeting Room 251 A-F 

Meeting Room 251 A-F 

Grand Ballroom A&C 

Grand Ballroom A&C 

Functional Technical Requirements Panel Meeting Room 251 A-F 
Moderator: Ted Capener 
Policy Representatives Panel Members: 
Jane Smith Patterson and Sally M. Johnstone 
Technical Representatives Panel Members: 
Mark Resmer and Dennis Bone 

Preliminary Working Panel Meeting Room 251 A-F 
Moderator: Stephen H. Hess 

V/ estem Barbecue Deer Valley 
Don Foshee, Dinner Address Silver Lake Lodge 
music provided by "The Cowdaddies" 
*Buses depart from the east entrance of the Salt Palace at 5:30 p.m. 
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Tuesday, April 28, 1998 Salt Palace Convention Center 
( 

7:30 a.m.-5:00 p.m. Hospitality Suite Meeting Room 250 A-F 

7:30 a.m.-5:00 p.m. Moderator's Hospitality Suite Meeting Room 254 B 

7:30 a.m.-8:15 a.m. Breakfast Grand Ballroom A&C 

8:00 a.m.-8:15 a.m. Breakfast Address Grand Ballroom A&C 
Michael Parmentier, Department of Defense 

8:30 a.m.-9:15 a.m. Purpose and Goals for Sessions Grand Ballroom B&D 
Michael O. Leavitt, Governor of Utah 

9:30 a.m.-11 :30 a.m. Interoperability and Platform Meeting Room 150 A-C 
Independence Working Session 
Moderator: David Lassner 

9:30 a.m.-11 :30 a.m. Security and Privacy Working Session Meeting Room 150 D-F 
Moderators: Clay Epstein and Ken Orgill 

9:30 a.m.-11 :30 a.m. Two-way Communication Meeting Room 150 G 
Moderator: Sally M. Johnstone 

9:30 a.m.-11 :30 a.m. Software Standards for On-line Meeting Room 151 A-C 
Instruction Working Session 
Moderator: Mark Resmer 

9:30 a.m.-11 :30 a.m. Policy Challenges and Promotion Meeting Room 151 D-F 
Opportunities Working Session 
Moderators: 
Bob Gillespie and John Thomasian 

9:30 a.m.-11 :30 a.m. User Friendliness and Affordable Meeting Room 151 G 
Universal Access Working Session 
Moderator: Russ Poulin 

9:30 a.m.-11 :30 a.m. Hardware and Software Meeting Room 253 A-B 
Capabilities Working Session 
Moderator: Bob Threlkeld 

11 :30 a.m.-1 :30 p.m. Moderator's Working Lunch Meeting Room 254 B 

11 :45 a.m.-12:45 p.m. Lunch Grand Ballroom A&C 
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Tuesday, April 28, 1998 Salt Palace Convention Center 

12:45 p.m.-1:15 p.m. Lunchtime Address Grand Ballroom A&C 
Amy J. Muller, AT&T Labs 

1 :30 p.m.-3 :30 p.m. Final Reporting Session Grand Ballroom B&D 
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Technology Standards for Global Learning 

An international conference to identify functional requirements for distance education 

Working Session Preparation 
April 28, 1998 

During the Working Sessions, which will be conducted on Tuesday, each conference 
participant will have the opportunity to provide direct input in answering the most 
significant questions and relevant issues which have been identified regarding the 
establishment of Technical Standards for Global Learning. In preparation for these 
sessions, it would be appropriate for each participant to carefully review the following 
documents (all of which are included in your Conference packet): 

• The white-paper entitled Technology Standards for Global Learning 
• Western Governors University Technology Guidelines 

(As Recommended for Board Approval) 
• A Pragmatic 7-Point Summary of Standards and Standardization 

by David Lassner 

Included below are the six questions, which are identified in the white paper. It would be 
appropriate for each participant to carefully review the questions and to make notes 
regarding issues about which you are concerned or would like to see addressed in the 
Working Session, which you will be attending. 

This prior preparation will greatly facilitate the progress and value of the Working 
Sessions. 

The questions are: 

1. Is the functional requirement, as defined in your section, critical to the mission 
and success of distance learning? 



2. What are the key points within this functional requirement needed to bring about 
an open market allowing distance learning courses to flow from state to state and 
country to country? 

3. What process can be supported by the NGA, WGU, and private vendors to 
promote and guide these standards that would bring consensus on these technical 
standards rather than private industries 'battling them out' in the marketplace? 

4. What needs to be done to identify and adopt appropriate existing technical 
standards. (i.e. Western Governors University Technology Guidelines (As 
Recommended for Board Approval); Educom' s Instructional Management 
Systems Standards? 

( 



( 
5. What needs to be done to encourage the development of new standards in other 

areas? Satellite? Television? Interactive data, television and voice networks? 
Others? Should standards for both hardware and software be included? 

6. How can standards be defined that support vendor profitability while also 
satisfying the needs of the customer? 
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Technology Standards for Global Learning 

Overview 

This is a white paper to be shared with conference speakers, panel members, moderators and the conference steering 
committee. It is designed to help each participant to focus their remarks and efforts on accomplishing the purpose of 
the meeting. This paper will also provide the setting and rationale for the conference and present how the individual 
sessions in the conference build on each other to bring about the purpose of the conference. 

Purpose of the Conference on Technology Standards for Global Learning 

The purpose of the standards conference in April is to first identify the current state of standardization relative to 
functional and technical educational aspects of electronic education. Based on the current state of affairs, it will then 
strive to develop a consensus among educators, public officials and representatives from the Infonnation Technology 
(In industry regarding an action plan to accelerate the development, acceptance and/or deployment of global standards 
that can facilitate a global common market in education. A written report will document the findings and outcomes of 
the meeting. The report will be available by accessing the Western Governors University (WGU) web-site. 

The Current Technology Environment 

Education and related services are delivered today utilizing many technologies. They include, but are not limited to: 
broadcast television; cable television; satellite television; interactive video networking; audio conferencing; and 
increasingly, digital networks such as the Internet, which traverse every medium from phone lines to high-speed fiber 
optic networks. The digitization of communications and convergence between computing and telecommunications 
allows voice, data and video to travel on any digital transport technology, providing a wide range of flexible and 
powerful means of delivering education. 

The other side of this flexibility is that very often the new and improved technologies are not compatible with previously 
developed technologies. The analog satellite receivers that have been receiving educational programming for many 
years cannot receive programming delivered via the new digital medium. 

To further complicate matters, there are multiple incompatible standards for digital satellite systems that have been 
deployed over the past several years which have resulted in numerous different receiving configurations. Similarly, 
interactive video networks may use H.261, MPEG, or H. 323 technologies, none of which are compatible or 
interoperable. This problem afflicts the software used to support education as well. The faculty and students must learn 
to exchange files between Word and WordPerfect, email gateways are needed to link proprietary LAN email systems 
with the Internet, instructional content developed with WebCT cannot be used with TopClass, students must often learn 
how to use a different chat room and conferencing system for each course, and a new plug-in may be needed for each 
new multimedia format used in every new course. 

What is missing is a common set of guidelines for the delivery of education via technology. The entertainment market 
and electronic commerce may eventually drive the emergence of technology standards which education will adopt in 
some areas, but it is important that educators' voices are heard to express their requirements to ensure the availability 
of technology standards which accommodate the delivery of pedagogically-sound instruction. Agreement in areas where 
multiple standards have emerged will help education be delivered more economically. 

The desired end-state is the availability of widely accepted, vendor-independent (i.e., Open) standards for the 
technology-based delivery of instruction. Such standards will enable the education provider community to reach 
students anywhere, and for students to understand what they need to do to access educational content and services from 
multiple providers. This will provide economy of technology requirements for students and providers, and reduce 
unnecessary duplication of hardware, software, networks, interfaces, training and support. 

Page 
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Literally hundreds of different groups are working on technology standards which are necessary for this free exchange ( 
of education. Some are education-related, but many are not. The major questions before us are: 

Assessing the state of this work; 
Identify what can be leveraged for educational delivery; and 
Developing an action plan for standardiz.ation in areas where progress is not being made to meet the needs of 

education. 

A Two Day Conference 

The first day of the conference is to present: 

The desired common market for education (the vision); 
Why standards matter; 
What specific technical and functional standards are needed in education; 
Work that has been done so far; 
What problem areas remain to be resolved; 
What roadblocks need to be identified and addressed; and 

The second day will focus on solutions relative to the following questions: 

What needs to be done to identify/adopt appropriate available technical standards in areas where work is 
already done; 

What needs to be done to develop or encourage the development of new standards in other areas; 
What can the National Governors Association (NGA) and the Western Governors University do to accelerate 

these processes; 
What steps need to be taken to bring a consensus / unity between and among providers; 
How can an environment of competition and co-opetition be assured while also allowing for industry growth 

and profit; 
How do education's needs impact business; and 
What policies need to be considered and developed? 

April 27, 1998, The first day. 
Governor's Session 
8:30-9:30 am 

The conference will be opened by Governor Michael Leavitt who will extend a welcome to the state of Utah. He will 
also explain the history and background as to why this conference was organized, state the purpose of the conference, 
expound his vision of the Western Governors University, and discuss why this conference is a key component to its 
success and the overall success of distance learning. 

Governor Romer will speak next. It is anticipated that he will share his vision of distance learning, technical standards, 
and their importance to the states. He is expected to call on the states to unite and bring a consensus particularly on 
information technology standards issues that need to be resolved. 

Keynote Speaker 
Sir John Daniel 
The Open University 

His speech will focus on the 'big picture', addressing the positive impact of distance learning on students and the public 
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at large. He will discuss the impact of a free and open market on higher education. He will also present the model of 
the Open or Mega University as an example of the impact distance learning will have on the future of higher education. 
This will give the conference an international perspective and an outside view at higher education in the United States. 
He will also comment on the need for technical standards in bringing about a free and open market in electronic delivery 
of education. 

Vision-to-Practice Session 
Discussion Group 
10:45-12:00 am 

This session will present the practical application of distance learning and focus on the 'nut and bolts' of distance 
learning, including the preparation of courses, software and hardware usage, how students gain access to the 
information, etc. There will be a particular emphasis on the discussion regarding the technological barriers encountered 
by students and teachers. This will be a discussion group led by Betty Taylor addressing the roadblocks and potential 
solutions to a successful distance learning experience and how technology standards can help. 

Distance Learning Vision 
12:15-1:30 pm 
(Greg Papadopoulos, V.P. and Chief Technology Officer for Sun Microsystems Computer Company) 

This speech will address the promise of distance delivered education and the technical standards needed from a private 
industry perspective. The focus will be on how private companies can work together to provide platform-independent 
standards and still make money. How can television, voice and data network providers (i.e. Sun Microsystems, 
Microsoft, Netscape, etc.) s be encouraged to work together to provide services governed by nonproprietary standards? 
How important is the education market to these providers? What would vendors like to see from education in order to 
provide hardware and software to service global educational services? 

Ted Capener, Jane Patterson, Sally Johnstone, Mark Resmer, Dennis Bone 
Panel on Functional Technical Requirements 
1 :45-3:45 pm 

This panel will introduce the functional requirements assembled by the October working group. This panel will be a 
'free ranging' discussion group which is intended to discuss a broad range of issues. The public policy representatives 
are Jane Patterson and Sally Johnstone who will address the need for technical standards for distance learning. The 
private-sector will be represented by Mark Resmer and Dennis Bone who will explore solutions to roadblocks for 
implementing global technical standards for distance learning. 

Steve Hess 
Preliminary Working Session 
4:00-4:30 pm 

This session will be a transition session between the two days' activities. The session will quickly review the days' 
activities emphasizing key points which need to be resolved in relation to technology standards. There will then be a 
discussion and preview of the next day's activities which will focus on solutions to identified problems. This particular 
sessions will then outline the issues and agenda for the next day and allow participants to discuss relevant issues during 
the evening's social events. (Please note that participants will be pre-assigned to respective working groups prior to the 
conference.) 

Western Barbecue and Vendor Presentations 
5:30-7:30 pm 
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April 28, 1998, The Second Day 

Continental Breakfast 
7:30-8:15 am 

Governor Leavitt 
Session A: Purpose and Overarching Goals for Today's Session 
8:30-9:15 am 

Governor Leavitt will have an opportunity to welcome everyone to the new day's activities. It is planned that he will 
outline the day's activities and anticipated outcomes. The session will then be turned-over to the group discussion leader 
who will outline the morning's work schedule and what exactly needs to be accomplished over the course of the day. 
The working sessions will allow all conference participants input on the functional requirements and how these and 
other technical standards could be put in place jointly between education policy makers and the IT industry. This 
information will then be written up in a final report to the WGU and NGA. These working sessions are to be solution
oriented - allowing people to come together and suggest ways to put in place agreed upon functional requirements for 
technical standards. 

Session B: Working Sessions 
9:30-11:30 

There will be seven (7) two-hour sessions focusing on the following functional requirements. Each group will have a 
moderator and someone to take minutes. A standards paper, Western Governors University Technology Guidelines, 
prepared by the WGU Technical Committee and a paper prepared by David Lassner, A Pragmatic 7 Point Summary 
of Standards and Standardization will provide background and proposals for these sessions. These are solutions-based 
sessions and each group will present its top three-to-five recommendations discussed during the working session for 
action during the final session. The sessions will be divided to discuss: 

1. Inter-operability; platform independence; open, non-proprietary solutions. 
2. Security and privacy. 
3. User friendly, ease of use; universal access at reasonable costs; and affordability. 
4. Capabilities of delivering instruction and application services asynchronously; and capabilities of 

instruction with regard to voice, data, and video. 
5. The inevitability of two-way communication capability via voice, data, and video; the sufficient 

bandwidth to realize this objective; and the delivery; and accessibility between institutions and 
eventually homes. 

6. An update of the work done by the Educom's Instructional Management Systems Standards 
group. The group discussion leader will summarize what IMS standards they would like the 
WGU and the NGA to support. What can be learned from the IMS group's work on standards for 
on-line instruction? Should we recommend to the NGA and WGU that they support the work 
done by IMS. 

7. This group could summarize what nontechnical standards need to be set for the development of an 
academic open market. Though this is a global conference on technical standards, it was thought by 
the planning group that we could begin to look at nontechnical standards. Issues addressed in this 
meeting could then begin the discussion for perhaps another meeting on nontechnical standards that 
need to be resolved. 

Each session will have both a moderator and technical experts. The moderator will guide the discussion and bring a 
consensus on issues. The technical expert will provide technical information to better define the issues and possible 
solutions. 

Page 
4 

( 



( 
Working groups one through five will address the following general questions: 

1. Is the functional requirement, as defined in your section, critical to the mission and success of 
distance learning? 

2. What are the key points within this functional requirement needed to bring about an open market 
allowing distance learning courses and services to flow from state to state and country to country? 

All groups will address the following questions: 

3. What process can be supported by the NGA, WGU, and private vendors to promote and guide these 
standards that would bring consensus on these technical standards rather than private industries 
'battling them out' in the marketplace? 

4. What needs to be done to identify and adopt appropriate existing technical standards. (i.e. Western 
Governors University Technology Guidelines; Educom's Instructional Management Systems 
Standards)? 

5. What needs to be done to encourage the development of new standards in other areas? Satellite? 
Television? Interactive data, television and voice networks? Others? Should standards for both 
hardware and software be· included? 

6. How can standards be defined that support vendor profitability while also satisfying the needs of the 
customer? 

Moderators Meeting 
11:30 - 1:30 

All moderators will meet in a private meeting to develop a final list of issues which will be presented at the I :30 Final 
Report Session. 

Lunch 
11:45 am-1:15 pm 

Steve Hess 
Session C: Final Report Session 
1 :30-3:30 pm 

Prior to this session the moderator of the working groups will meet with the conference discussion leader and working 
group undertaker to outline the key solutions and issues that will be shared in this final session. The key points will be 
placed on a Power Point presentation. This session will bring together and present these key points to both inform the 
entire conference and to bring consensus. Some comments will be taken from the audience to address, discuss, and 
refine the key points that will be included in the final written report. 

Thank you and Adjournment of Conference 
3:30 pm 

Summary 

This conference is taking on a formidable task. There are literally hundreds of the technical standards that need to be 
set and hundreds of groups working on different standards . We will need to be realistic about what we can do to bring 
consensus on standards with a two day conference, but we need to do all we can to bring that about. The bottom line 
question for the conference will be: What can we as educators, policy makers and private business with the WGU and 
the NGA do to bring about consensus on technical standards? The process of meeting to discuss the issues will be as 
important as the resolutions brought together in the final paper. 
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AS RECOMMENDED FOR 
BOARD APPROVAL 

Western Governors University 
Technology Guidelines 

A report prepared by the 
WGU Technology Committee 

Co-chairs: Mike McMullen and Barbara Gordon 
Thursday April 2, 1998 

Technology Committee Charter 
The WGU Technology Committee provides advice and guidance to the WGU Board and 
Administration on matters relating to information technologies used in the academic and administrative 
activities of the WGU. One of its principal tasks is the development of guidelines for technology-based 
delivery of instruction by and through the WGU, and the ongoing monitoring and updating of those 
guidelines in accordance with marketplace trends and the capabilities ofWGU providers and students. 
Other projects may be assigned by the Board, the CEO or arise from within the committee itself. 

These guidelines for technology-based delivery of instruction by and through the WGU will enable the 
provider community to reach WGU students and for the students to understand what they need to do to 
access the content. One goal of these guidelines is to provide technology requirements for students and 
reduce unnecessary duplication of interfaces, training and support. Another goal of these guidelines is 
leveraging WGU's role and position to promote an international common market for instructional 
delivery through open technology standards wherever possible. 

The specific purpose of this document is to define the technology guidelines a student must follow in 
order to participate in courses offered through WGU. It also, by extension, defines technology 
guidelines that course providers and developers need to follow in order for their offerings to be usable 
by WGU students. This document will be used as a primary reference source, and will serve as the basis 
for more specific publications developed by WGU staff for particular audiences (e.g. a student guide and 
an author?s guide.) 

This report builds on earlier work done by the Western Cooperative for the Western Governors 
University that resulted in the preparation of a paper entitled: Criteria for Establishing WGU Local 
Centers: A Proposal, March 1, 1997. 

Scope 

These guidelines are intended to reflect the wide range of technologies currently in use, or potentially 
available, to support distance learning applications. While the Internet plays an increasingly important 
role in distributed learning systems, a range of other technologies, ranging from fax and CD-ROM to 
satellite and CODEC-based video services are in widespread use, and are appropriately included in this 
document. The major technology categories addressed in this document are as follows: 

• Internet 
• CD-ROM 



• Diskette 
• Video tape 
• Audio recording 
• Fax 
• Phone 
• Broadcast video 
• Two-way video 

Distant learners may learn in a variety of different settings: at home, in the workplace, and at various 
remote or campus-based learning centers. Rather than attempting to categorize the available 
technologies according to a particular kind of location, the WGU has created descriptions of generic 
environments for each of the technologies. Any given location may provide access to one or more of 
these generic environments, and students? decisions about where they study will be driven by the 
availability of the particular environment at a specific location. Thus, for example, a student who has a 
TV at home may be able to access broadcast video-based courses from home, but would have to go to a 
learning center in order to access two-way video-based courses. 

In addition to the basic technology standards, this document also recognizes the need for a set of 
standards related to higher-order functions associated with technology mediated learning, such as 
indexing/retrieval of instructional materials and courses, representation of student profile, portfolio, 
preference and performance information, sequencing of content modules, assessment, reporting, and 
financial transactions. Rather than attempting to propose new standards in these areas, the WGU has 
accepted and incorporated the work of the Educom/NLII Instructional Management Systems project 
(IMS) into the guidelines for this purpose. 

A third set of even more complex requirements associated with the provision of technology based 
learning is not currently amenable to complete definition in the context of standards, and is typically 
implemented in the form of applications, the design of which is outside the scope of this document. 

The scope of the guidelines is summarized in the following diagram: 
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Technology Environments 

Standards versus products 

Recognizing that existing open standards exist in many of the areas covered by the guidelines, the WGU 
has made a commitment to utilizing such standards wherever possible, in preference to using proprietary 
products. Furthermore, the WGU believes that it is preferable to utilize such standards wherever possible 
in preference to developing competing standards within the WGU. For this reason, the WGU will only 
recognize and recommend technology standards that are approved by open standards bodies and other 
non-proprietary standards that have widespread industry support. Any course offering that requires 
proprietary software, hardware or tools must explicitly state so in the course description and such 
requirements are not covered by the guidelines in this document. 

Technology Standards 

Specific technology standards that are supported by the WGU are listed throughout the remainder of this 
document. They include basic standards for: 



Function Relevant standards 

Network TCP/IP and associated Internet 
connectivity standards 

Network SMTP, NNTP, HTTP, and related 
communications standards 

Information HTML, XML, MIME, VRML and 
encoding related standards 

Synchronous T.120, H.323 
collaboration 

CD-ROM ISO 9660 (High Sierra) 

Video NTSC, PAL, SEC AM 

Videotape VHS 

Fax CCITT Group 3 

These standards constitute the basis for the generic environments described in this document. They were 
. selected because they constitute the most widespread open-standards solutions in the marketplace at the 
present time, and appear to be sufficiently stable to permit long-term reliance upon them in constructing 
learning environments and · instructional resources. These standards are relevant to both student and 
providers. 

Generic technology environments 

The following sections of this document describe a series of generic environments that have been 
identified as representing typical groupings of equipment, software and connectivity available to 
students at learning locations. The WGU SmartCatalog/Advisor will contain an icon or other indicator 
associated with each of these environments, so that students will only see those course offerings that are 
usable within the environments to which they have access. Content and course providers will define the 
environmental requirements for any particular course or resource in terms of one or more of these icons. 
The following environments are described; each of which will require an icon in the 
SmartCatalog/ Advisor: 

• Advanced Internet 
• Graphical User Interface Internet 
• Text-only Internet 
• CD-ROM 
• Audio cassette 
• Audio CD 
• Video tape 
• Fax 
• Phone 
• Broadcast video 
• Two-way video 



( Advanced Internet environment 

This is currently the computer-based telecommunications environment found on advanced home 
computer systems in the USA and more commonly on office or university computer systems. As in the 
previous environment, the required software is always resident on the student?s machine, and requires a 
network dial-up connection, for example using SLIP or PPP, or a direct connection from the student 
machine to a Local Area Network (LAN) that is in turn connected to the Internet. In addition to homes, 
environments of this class are frequently found in offices, schools, and in local learning centers. 

The minimum components of this environment are: 

• Dial-up access to an Internet Service Provider (ISP) using current high-speed modem technology 
(typically at a speed of 56 kbps); or an advanced digital connection service such as ISDN, DSL, or 
cable "modem"; or a LAN connection to the Internet. 

• A computer with a GUI operating system (i.e. one that uses a mouse, windows, icons, etc.) with 
sufficient memory and storage capacity to run a Java-enabled graphical web browser 

• A color monitor 
• Audio-visual capability. At minimum this requires an ability to reproduce sound and moving 

images from stored files. It does not imply a requirement for audio or video capture from external 
sources, although many AN systems support both functions. 

• An SMTP-based email program for Internet electronic mail that supports MIME attachments 
• An NNTP-based news reader for participation in discussion groups 
• A Java-enabled graphical Web browser 
• Plug-ins that support: video, audio, Virtual Reality Modeling Language. 
• Synchronous collaboration software ( e.g. shared whiteboard etc.) that supports the T .120 and 

H.323 standards 
• An Adobe Acrobat reader or browser plug-in (see previ9us explanation) 

All of these programs must have graphical interfaces. 

Graphical User Interface Internet environment 

This is currently the typical home-based computer-based telecommunications environment in the USA, 
though not yet in may other parts of the world. Unlike the previous environment, in this case the 
required software is always resident on the student?s machine, and requires a network dial-up 
connection, for example using SLIP or PPP, or a direct connection from the student machine to a Local 
Area Network (LAN) that is in tum connected to the Internet. In addition to homes, environments of this 
class are frequently found in offices, schools, and in learning centers. 

The minimum components of this environment are: 

• Dial-up access to an Internet Service Provider (ISP) using current standard modem technology 
(typically at a speed of 19.2 kbps to 56 kbps) or a LAN connection to the Internet. 

• A computer with a GUI operating system (i.e. one that uses a mouse, windows, icons, etc.) with 
sufficient memory and storage capacity to run a graphical web browser 

• A color monitor 
• An SMTP-based email program for Internet electronic mail that supports MIME attachments 
• An NNTP-based news reader for participation in discussion groups 



• A graphical Web browser 
• An Adobe Acrobat reader or browser plug-in (this requirement is an exception to the general rule ( 

that no proprietary software is specified in these guidelines. It is included here because Portable 
Document Format (.PDF) files have become a ubiquitous means of sharing formatted documents 
across platforms, and because free readers and plug-ins are readily available) 

All of these programs must have graphical interfaces. 

Text-only Internet environment 

This is the minimum standard for computer-based telecommunications environments. In the USA it 
represents an obsolescent level of technology access, but in many parts of the developing world it is the 
only network access available to most students. For this reason, and because many legacy software 
applications still run in this kind of environment, it is included as a basic option for on-line learning 
despite its many limitations. It is likely that most such environments would be located in student homes, 
or in computing centers in developing countries. There are two possible implementation strategies for 
this class of environment: 

• Server/terminal based: this approach presents minimal requirements for the student - no special 
software other than a terminal emulation program being required. The dial-up service can also be 
very primitive, simple asynchronous communication without any network protocol. It is, however, 
the responsibility of the service provider to provide the necessary Internet software capability on 
the computer to which the students connects. 

• Client based: this approach uses software resident on the student?s machine, and requires a more 
complex dial-up connection, for example, using SLIP or PPP. At the same time, it lowers the 
requirements on the service provider, who only needs to provide a dial-up network connection. 

From a design perspective, there is no significant difference between these environments, which is why 
they are grouped under one generic heading here. Any software designed to run within one type of 
implementation should also run within the other. 

The minimum components of this environment are: 

• Dial-up access to a service provider with a minimal modem speed of 9.6 kbps (a lower speed down 
to 1200 bps may be acceptable if the implementation is server/terminal based, as defined above) 

• A computer offering ASCII terminal capability with VTl 00 emulation 
• Access to an SMTP-based email program for Internet electronic mail ( this and the other programs 

listed below may reside on either the student machine or the server, depending on which 
implementation strategy is being used) 

• Access to an NNTP-based news reader for participation in discussion groups 
• Access to an ftp client program for file transfer across the Internet 
• Access to a telnet program for remote login across the Internet 
• Access to a text based Web browser that will allow viewing of many web pages, albeit without 

graphics. 

All of these programs must have text-only interfaces - i.e. they cannot use graphical interfaces such as 



( 
those in the Macintosh or Windows operating systems. 

Mail-based environments 

The following group of generic environments is based on the premise that the associated materials are 
tangible artifacts and can thus be delivered through the mail, or by other physical means, without the 
need for any electronic connectivity or transmission. 

Disks 

Floppy disks must be standard high-density 3.5" disks, formatted for the appropriate platform (Le. 
Macintosh or DOS format). This environment is available on almost all computers. 

The minimum component of this environment is: 

• A computer equipped with a 3.5" floppy disk drive 

CD-ROM 

CD-ROMs must be formatted in accordance with ISO 9660 (High Sierra format.) This environment is 
available on some, but not all, computers. CD-ROM drives come in a range of speed ratings, specified 
as a rating relative to the original "Ix" speed. Drives thus operate at 2x, 4x, 6x, l 2x, etc. Certain 
CD-ROM disks require a minimum speed drive in order to operate acceptably. For this reason, the 
SmartCatalog/Advisor needs to provide not only an indication that CD-ROM is required for a particular 
course, but also to note the minimum speed that is required to run the particular CD-ROM title. 

The minimum component of this environment is: 

• A computer equipped with a CD-ROM drive of at least the speed specified in the course 
descriptions. 

Audio recordings 

Audio recordings are supported by the WGU in two formats: audiocassettes and audio compact disks. 

The minimum required component of this environment is: 

• A player for the appropriate medium - i.e. a tape player or cassette player. 

Cassette machines should also have a recording capability in the event that tape is used as a 
bi-directional medium for students to submit work to their instructor. 

Video tapes 

Video recordings are supported by the WGU in VHS format only. The video encoding on the tapes may 
be NTSC (US standard), PAL (UK standard) or SECAM (French standard), but all courses must provide 
at least an NTSC version. The rationale for this requirement is that it would not be reasonable to force 
students in other countries to use non-standard TV sets to view video, so content providers must be free 



to distribute in any of the possible formats. At the same time, the requirement that all materials be 
available in NTSC as well as any other formats means that a student wishing to have access to all 
video-tape materials in the WGU SmartCatalog/ Advisor can do so if they have access to an NTSC tape 
player and television set. 

The minimum required component of this environment is: 

• An NTSC-capable VHS video tape player 

Telephone environment 

Since courses may involve the use of direct telephone communication between students and instructors, 
or the use of audio bridging, any requirement for telephone access needs to be indicated in the 
SmartCatalog/ Advisor. 

The minimum required component of this environment is: 

• A standard telephone. Speakerphone capability is recommended in order to enable students to have 
their hands free for other work while using the phone. 

Fax environment 

Course materials may be delivered by Fax. Fax can also be used as a means of submitting assignments. 
Since fax machines come in both receive-only form (many computers have this capability) and in 
send/receive form (typically stand-alone systems, or computers equipped with scanners) the 
SmartCatalog/ Advisor needs to indicate which level of capability is required. 

The minimum required component of this environment is: 

• A fax machine or fax-capable computer with CCITT group 3 capability 

Video environments 

Many of today's most successful and comprehensive distance learning activities make extensive use of 
video delivery systems that are not Internet-based. Broadcast systems in wide use include satellite-based 
delivery systems, cable TV ( often through PEG channels), ITFS systems managed by educational 
institutions or wireless cable companies that lease capacity, and broadcast television technology. 
Two-way video systems in wide use include H.261 videoconferencing over dialup lines ( e.g. ISDN), 
H.261 videoconferencing over leased lines (fractional/Tl), proprietary compressed video over 
high-speed lines ( e.g. 4 channels over DS-3), and MPEG 1 or MPEG2 compression over transport 
systems that range from T 1 to A TM over SO NET. 

The fact that these systems are rarely interconnected has been identified as a significant barrier to the 
interstate, inter-regional, and international delivery of existing distance learning programs. Two classes 
of obstacles exist to making video-based programs more widely available within the WGU core service 
area and beyond: 

• Technical standards: the use of satellite technology for distance learning is fragmented by the 
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variety of satellite bands in use, analog vs. digital transmission systems, and a multiplicity of 
incompatible digital standards being used for video compression via satellite. Similarly, while 
H.261 videoconferencing systems can technically interoperate, many of the newer interactive 
video networks are being deployed using the MPEG standards that provide generally higher 
quality over somewhat higher bandwidth networks. Even when the same technical standards are in 
use, a second class of obstacles is: 

• Geographical reach and interconnectivity: most of the broadcast technologies have a limited 
service area based on considerations such as broadcast footprint (satellite), line-of-sight (ITFS) or 
franchising authority (PEG channel on Cable TV). In addition, many of the 2-way technologies are 
deployed over various types of institutionally managed networks which have limited or no external 
connectivity, nor any provision for managing such interconnectivity if it were technically 
available. 

While the highest rate of new growth in distance learning will occur using Internet-based technologies, 
video-based distance learning systems will continue to flourish and existing systems will be significantly 
upgraded and expanded in major ways over the foreseeable future. We believe there is significant value 
to be gained if the existing delivery systems could be interconnected in order to make it possible to 
provide video-based distance learning between jurisdictions. 

Unfortunately, due to the interlocking nature of the technical interoperability issues with the geographic 
coverage and interconnectivity issues, this problem is exceedingly complex and cannot be realistically 
addressed with a simple statement of which technology standards are supported. The only way this type 
of initiative can move forward will be if representatives of the large delivery systems within the region 
meet together to specifically address the technical and administrative issues surrounding 
interconnectivity in detail. If such a group were identified, convened and tasked with the responsibility 
to develop detailed recommendations that would facilitate the exchange of video-based distance learning 
programs among the WGU membership the result would not only serve the WGU states, but would 
facilitate global delivery system and contribute to the emergence of technical and administrative 
standards and models for improved interconnectivity. 

Open Software Description Format (OSD) 

The Open Software Description (OSD) is a proposed application of the eXtensible Markup Language 
(XML). It is a vocabulary used for describing software packages and their dependencies for 
heterogeneous clients. The WGU will track the development of OSD, and will incorporate it into these 
guidelines once it is endorsed formally by W3C. Information about OSD is available at 
http://www.w3.org/TR/NOTE-OSD.htm1. 

Learning-management standards 

A second set of standards relates to higher-order functions associated with technology mediated 
learning, such as indexing/retrieval of instructional materials and courses, representation of student 
profile, portfolio, preference and performance information, sequencing of content modules, assessment, 
reporting, and financial transactions. These areas, and a number of related issues, are currently being 
addressed through the Educom/NLII Instructional Management Systems project. Recognizing that this 
effort has the support of an overwhelming majority of vendors in this area, including most of the current 
WGU commercial sponsors, and that no other comparable standards effort exists at this time, the WGU 



will adopt and promote the IMS specifications in these areas, and require that content providers and 
developers utilize them in all cases where they are applicable. This requirement has relatively little 
direct effect on what students need to do, since the IMS specifications are typically incorporated in 
management systems, servers, and learning materials, but IMS compliance is a very important 
consideration for content and course providers and hosting organizations, since it is their systems that 
embody the specifications . The IMS specifications cover the following areas: 

Major Area Detailed Specifications 

Meta data IMS Meta data Repository - enables authoring 
tools, search engines, and learning content 
repositories to gather lists of common meta data 
that are then used in searching and authoring 
processes. 

Profiles Personal Information - management of personal 
data. 

Performance Information - management of 
performance information . 

Preferences - management of preference 
information. 

( 



( Content Events - used by IMS-compliant content to 
communicate with other content and tools. 

Assessment - reporting of perfonnance data. 

Report - reporting of custom perfonnance data. 

Sequencing - establishment and querying of a 
sequence of learning resources that are part of a 
larger learning resource. This could be used to 
build syllabi. 

Notification - rule-based notification of 
teachers/trainers or processes of student activity or 
inactivity. 

Bookmarking - enables content to be bookmarked 
so that a learner can return to a specific point in 
the content at a later time. 

Meta data - enables meta data associated with a 
specific learning material ( object) to be accessed 
and set. 

De/ Activation - enables content to be started and 
stopped. 

Dis/ Aggregation - this interface enables the 
extraction ( disaggregation) of or addition 
( aggregation) of content from/into a learning 
resource. 



Management Access Control - enables or disables access to 
operations, such as copying, deleting, starting, ( 

etc., on content and tools by a learner or group. 

Session Management - coordinates learning 
process workflow, including preferences, events , 
tracking, persistence, and customization. 

Tracking - records students' progress through 
learning processes . 

Deployment - enables distribution and installation 
of learning resources from a publisher to a site. 

Group - creation, destruction, and management of 
the virtual learning environment ( class, training 
session, etc.) and the addition/deletion of tools, 
content, guests, teachers/trainers and learners. 

Storage/Retrieval - abstracts storage and retrieval 
of learning contents. 

Filter - processes content, such as html files, 
through a filter that modifies the content prior to 
its delivery to the user. 

Security - authentication, data integrity, and data 
privacy services. 

External Commerce - communicate with eCommerce 

interfaces applications and provide support for various 
licensing and purchase models. 

Back office - access to institutional data required 
by management systems in the mediation of the 
learning processes, e.g. student records systems. 

Indexing - capability to do full-text searching of 
learning content available within a virtual class. 

Library - access to digital library services. 

Database - allows content to generate or utilize 
structured data 

It should be noted that while IMS-compliance makes no specific technological requirements in terms of 
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hardware or software, individual implementations of IMS compliant products will embody such 
requirements. Again this issue is of interest primarily to provider organizations. Full information about 
the IMS specifications is available at http://www.imsproject.org. 

The primary focus of the IMS specification is on Internet-based learning. Comparable management 
standards do not currently exist in non-Internet area, and it is unlikely that they will be developed soon. 
For this reason, learning management of non-Internet environments are considered to be application 
requirements, and are not covered in this document (see below). 

Application requirements 

A third set of even more complex requirements associated with the provision of technology based 
learning is not currently amenable to complete definition in the context of standards, and is typically 
implemented in the form of applications, such as the WGU SmartCatalog/ Advisor. To the extent 
possible such applications should incorporate the standards identified above, but to the degree that their 
functionality exceeds these standards, their design is outside the scope of this document. One attribute of 
all applications supported by the WGU that deserves mention however, is a strong recommendation for 
compliance with the Americans with Disabilities Act (ADA). 

Outstanding issues 

There are a number of outstanding standards issues that WGU feels still need to be resolved. Over time, 
WGU expects to continue to work on further defining these issues (which are listed below), to monitor 
ongoing standards activities in these areas, and to issue further guidelines as appropriate when these 
standards are finalized. 

• Video standardization: as indicated earlier in this document, representatives of the large delivery 
systems within the region should meet together under the auspices of the WGU to specifically 
address the technical and administrative issues surrounding interconnectivity in detail. 

• Scheduling of video delivery: unlike computer-based and asynchronous technologies, live video 
systems typically require extensive scheduling of critical resources, without any of which the 
transmission will fail. This is a complex problem within individual institutions, but a truly 
daunting one when extended across organizations. The impending development of Internet-based 
VCAL calendaring standards may provide some tools that help to resolve this issue in time. 

• Formats for assignment management and grading communication: while the general tasks 
associated with these processes fall within the scope of the IMS specifications, there are 
considerable complexities associated with the management of these production tasks, which are 
beyond the IMS to handle. There currently exists considerable expertise in this regard at the Open 
University in the UK, which could potentially be applied to resolving this problem within the 
WGU. 
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A Pragmatic 7-Point Summary of Standards and Standardization 

David Lassner 
University of Hawaii 

<david@hawaii.edu> 

0) Introduction 

A standard is a set of technical specifications, accepted implicitly or as a result of a 
formal agreement, that facilitates a common interchange. Standards are especially 
important in markets with network externalities such as communications, in which 
the value of a product increases the more other people use it. E.g., the first fax 
machine wasn't worth much to its owner, but the more that were were installed, the 
more useful and valuable they became because of the number of people who could 
be reached by fax. A rich literature of standards and standardization has emerged 
over the past two decades. This very brief summary identifies some of the findings 
findings from theory and practice most relevant to this conference. 

1) Standards are very good for consumers 

Implementation of standards-based systems permits users to obtain greater 
interoperability, scalability, flexibility and vendor independence. Compared to 
working with proprietary technology, costs decrease both due to the presence of 
competition and the achievement of economies of scale in production (e.g. 
specialized chips and chip sets for modems or ethernet cards). 

2) Standards are second best for vendors 

Profit can be maximized through total domination of a market with monopoly control 
of product and price. However, with some notable exceptions (IBM in the DP arena, 
Microsoft) most vendors have not been able to achieve this. Absent a monopoly, 
participation in a standardized marketplace expands a vendor's potential market. 
E.g., resolution of the X2 and K56Flex conflict through agreement on the new V.90 
standard will increase the penetration of 56Kbps modems far beyond what either 
vendor was achieving with their proprietary technology. Telecommunications 
vendors have identified lack of standards as the single greatest barrier to increasing 
the size of the market, and they vote with their dollars every year; on an annual 
basis telecom standardization is a billion dollar enterprise funded almost wholly by 
industry, and not out of altruism. 

3) For both users and providers, standards can stimulate innovation and 
advanced services 

Once a technology is standardized it can serve as the platform for further innovation 
and the development of more advanced services. With TCP/IP as a stable platform 
for network transport, a rich array of services (e.g. the web) have emerged, thereby 



creating billions of dollars of wealth and a whole new view of how technology can be 
used for social, educational and economic development. 

4) Not all consequences of standardization are positive 

Excess inertia in a standardized market may inhibit innovation. The classic examply 
is the QWERTY keyboard layout. QWERTY was designed to slow down the speed 
of typing in order to prevent early typewriters from sticking. Keyboard layouts have 
been designed that have been proven to be superior and cost effective, but the 
market inertia has prevented adoption for over 50 years. 

5) Left alone, markets in which compatibility is a factor may not optimize on their 
own, i.e., the best level of standardization doesn't just happen 

It would be nice to believe that the principles of economics would dictate that if 
everyone acts in their own best interest the market will converge in an optimal level 
of compatibility. Unfortunately, this does not happen. Left alone, a market may 
stabilize on the "wrong" standard or with "too little" standardization. E.g. VHS is 
clearly technically inferior to the Beta videocassette technology it defeated in the 
marketplace. And arguably, the lack of agreement on a global standard for videotex 
prevented the technology from achieving worldwide acceptance in spite of the 
demonstrated success of Minitel in France. 

6) Standards bodies operate on the principle of consensus 

Most standards organizations (ANSI, IEEE, ITU, 1SO/IEC) recognize the principle of 
"consensus" as the basis for adoption of a standard. This does not imply unanimity, 
but does mandate working to achieve the greatest possible level of agreement 
among the parties most concerned with the outcome. Other important principles of 
standards bodies are openness to all interested parties, due process in how 
standards are adopted, and balance in the participants. 

7) Consumer requirements are the most potent influence on vendor acceptance 
of open standards 

Vendors adhere to standards when their customers tell them they must, especially 
as expressed in buying patterns. Did IBM want to shift from SNA to TCP/IP? Was 
the Internet Microsoft's first choice as the basis for its entree into networking? 
"Coopetition" is the name of the game in standardization. Vendors will avoid 
standardization if they think they can establish a monopoly or may game the 
standardization process if they think they can improve their standing in the 
marketplace. But vendors will ultimately cooperate with their fiercest rivals on 
technical standards when it is the best interest of their bottom line. That's a matter 
of customer choice. 
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Tuesday 12:45 PM 

Grand Ballroom A & C 

Amy J. Muller, Vice-President- Opportunity 
Discovery Department, AT & T Labs 

As VP of Opportunity Discovery Department, Amy & her team think 
about the future of technology trends and how these new opportunities 
will enable a range of business and distance education-related 
applications. 

Also involved in science education and campus-recruiting activities. 

Organized the AT & T Teachers & Technology Institute to provide a 
forum for teachers form across the country. 

Actively involved in AT & T activities aimed at increasing the number 
of women and minorities in science. 

Serves of the board of the Dartmouth women in Science program. 

Currently working with other women scientists to establish a 
nationwide electronic mentoring program for women science and 
engineering students. 

Graduate of Dartmouth College 

Ph.D. in Chemistry, University of Minnesota. 

AT & T Vision: To provide customers with universal communications 
services that transcend distance and time and bring people together in a 
way that refashions the human experience of personal and business 
interaction. 
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Sir John Daniel 
Keynote Speaker 

Sir John Daniel, who is a citizen of both Canada and the United Kingdom, was knighted 
by Queen Elizabeth for his services to higher education in 1994. He has been vice
chancellor of The Open University since 1990. 

The success of his recent book, Mega-Universities and Knowledge Media: Technology 
Strategies for Higher Education (Kogan Page, 1996), has further enhanced his 
reputation in international circles as a leading thinker and a thinking leader. He believes 
that only through the intelligent use of technology can higher education surmount its 
current crises of access, cost, and flexibility. 

In an extraordinarily varied academic career, which has taken him to eight universities in 
five political jurisdictions, he has known diversity in many dimensions. Today he is 
responsible for the 200,000 students of The Open University, 20,000 of whom live 
outside the UK. 

Sir John holds honorary degrees from universities in eight countries, serves as a trustee 
of the Carnegie Foundation for the Advancement of Teaching, and is the vice-president 
(nonexecutive) of the International Baccalaureate Organization. 

His hobbies are walking and boating. As a reader in the Anglican Church, he became 
the first person to preach in Westminster Abbey from a laptop computer . . · 
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Dennis M. Bone 

Dennis M. Bone was elected president and CEO of Bell Atlantic-West Virginia, Inc., on 
Aug. 16, 1995. Mr. Bone is a vice-chairman of the board of directors of the West 
Virginia State Chamber of Commerce. He serves as a member of the Governor's 
Science and Technology Advisory Council. He is a director; executive committee 
member; and chairman of the education committee of the West Virginia Roundtable. 

Ted R. Capener 

Since 1985, Ted Capener has been vice-president for university relations at the 
University of Utah. Capener's previous affiliation was with Bonneville International 
Corporation. He earlier served as vice-president and news director for KSL Radio and 
TV. Capener is on numerous community and professional boards. He hosts the 
television program "Civic Dialogue," broadcast weekly on KUED Channel 7. 

Don R. Foshee 

Don Foshee has designed, built, and managed some of the largest and most successful 
distance learning, training, and telemedicine networks in the United States, all utilizing a 
wide range of technologies. As president and CEO of Innovative Interactions, Inc., . 
Foshee provides a wide range of consulting services for technology planning, network 
design, legislative policy, project management, and applications development. 

Stephen H. Hess 

Stephen Hess is the executive director of media services at the University of Utah. He 
is responsible for KUED Channel 7, KULC Channel 9, KUER-FM90, the University 
Press, and Instructional Media Services. In his role as executive director for the Utah 
Education Network, Dr. Hess works with numerous committees to develop state 
telecommunication policy in support of Utah's educational technology initiatives and 
programming related to the Information Superhighway. 

Michael Hooker 

In 1969, Michael Hooker became the first person in his family to earn a college degree. 
In 1995, he returned to his alma matter, the University of North Carolina at Chapel Hill, 
to become the eighth chancellor. Dr. Hooker is a member of the Association of 
Governing Boards' Advisory Board of Presidents and was recently nominated by North 
Carolina's governor to serve on the Commission on the Future of the South. 
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Sally M. Johnstone 

Sally M. Johnstone is the director of WICHE's Western Cooperative for Educational 
Telecommunications. The Western Cooperative is a 175-member organization, which 
works to increase the effective use of and planning for educational telecommunications 
activities . Dr. Johnstone has authored several articles on policy issues for educational 
telecommunications and directed evaluations of state, regional, and national projects. 

Clara M. Lovett 

Dr. Lovett became the 13th president of Northern Arizona University in 1994. She was 
appointed by the governor of Arizona to represent her state on the Board of Trustees of 
Western Governors University and is a member of the board's seven-member executive 
committee. Lovett has also served on corporate boards in the fields of banking and 
high technology. 

Amy J. Muller 

As a vice president of the Opportunity Discovery Department in the research division at 
AT&T Labs, Amy Muller deals with the future of technology trends and how these new 
opportunities will enable a range of business and distance education-related 
applications. In addition to her technical endeavors, Muller is actively involved in 

( science education and campus-recruiting activities. She organized the AT&T Teachers 
and Technology Institute to provide a forum for teachers from across the country. In 
addition, she serves on the board of the Dartmouth Women in Science program. 

Greg Papadopoulos 

As vice-president and chief technology officer for Sun Microsystems, Inc., (SMCC), Dr. 
Greg Papadopoulos is responsible for SMCC's core technology strategy and advanced 
development programs, key technology investments, and external technology 
partnerships. As an associate professor at MIT, he was the recipient of the National 
Science Foundation's Presidential Young Investigator Award. 

Jane Smith Patterson 

Jane Smith Patterson, senior advisor to the governor of North Carolina for science and 
technology and director of the Office of Technology, is known nationally and 
internationally for her leadership in the field of information technology, particularly 
information infrastructure and applications enhancing organizational competitiveness. 
She has been a university vice-chancellor, corporate vice-president, and the state's 
Secretary of Administration. 
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Mark Resmer 

Mark Resmer is currently director of the Educom/MLII Instructional Management 
Systems (IMS) project and associate vice-president of information technology at 
Sonoma State University. He has been active in developing strategies for instructional 
applications of information technology for nearly 20 years and created some of the 
earliest tools for Internet navigation. 

Betty Taylor 

Dr. Betty Taylor has been dean of the University of San Francisco's College of 
Professional Studies for the past five years. Her publications and scholarly work are in 
the fields of educational technology, minority faculty development, management and 
behavior, women in management, academic affairs and higher education, and adult 
development. 
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The Technology Standards for Global 
Learning conference is sponsored by 

Western Governors University 
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