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Executive Summary 

The Task Force on Technology Enhanced Learning and Distance Education consisting of 
representatives from each of the schools and colleges in the Academic Health Center and the 
directors of the Bio-Medical Library and Academic Computing conducted an assessment and 
needs analysis. Based on this analysis a vision statement was fonnulated and a set of 
recommendations was prepared on how to accomplish that vision for teclmology enhanced 
learning. 

Vision Statement: The University of Minnesota Academic Health Center will be an 
international leader in health sciences education through creation and continued evolution of an 
innovative technology-enhanced leaming environment that strengthens the learning process for 
all students in its collegiate units. That environment will provide an exemplary, leamer-centered 
education by using advanced infonnation technologies to provide a highly effective, accessible, 
cost-efficient and highly satisfYing educational experience. It will prepare students for life-long 
learning through training in information technology skills, increased access to high quality 
learning materials and sharing of those materials and technologies among the schools and 
colleges. It will also encourage and enable interdisciplinary approaches to health sciences 
education. 

Assessment and Needs Analysis; The Academic Health Center has made significant progress 
in providing an infrastructure to support technology enhanced education. Network access is 
almost universally available on and off can1pus and all faculty members have access to 
computing resources. A number of classrooms arc now equipped with computer projeotors and 
network connections. With one or two notable exceptions less progress has been made in taking 
advantage of this technology to improve tbe process of education. The principal needs are for 
faculty training to better understand the technologies' educational utility and fOf technical 
support to assist faculty to incorporate the technology into their instruction. This in1plies the 
need to supply and maintain an infrastructure to develop and deliver instruction over the web, in 
the classroom and in the teaching laboratory. 

High Priority Recommendations: 

A. Create and fund with recurring dollars an AHC Digital Development Center based on a hub 
and spoke model that incorporates a Technology Enhanced Learning (TEL) team with both 
technical and content expertise. The center "hub" would provide a set of central support 
resources including personnel and specialized equipment. The "spokes" would connect the 
hub to sections of the "wheel" and be college or school-based personnel who would also be 
affiliated with the center and would focus on school-specific projects. 

B. In recognition ofthc cornmon need across the ARC for a basic level of student competence 
in infonnat.ion technology skills, the ABC should pursue the definition of a common set of 
informatics requirements for all enteling students and the development of a Web-based 
competency asseSSl11ent and remediation program. 
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Co Provide the necessary technology and support in classrooms and laboratories to facilitate 
technology enhanced learning including video projectors, network connections and 
workstations. In recognition of the rapid pace of the technology's evolution, the ARC in 
cooperation with its schools and colleges should develop, implement and fund a technology 
replacement policy that will maintain the currency of all equipment required for educational 
applications. 

D. Create, fund and support a central public web server on which any educational unit oHhe 
ABC may develop, maintain and administer web services in support of its educational 
programs. 

E. The ARC should work within the faculty governance structure to encourage the explicit 
recognition of educational infonnation technology accomplishments as part of the promotion 
and tenure evaluation process. 

F. Work with NTS to develop a mechanism for mass network access (such as in classrooms and 
labs) where support costs are based on use and not on the continuous presence of multiple 
n<::twork nodes. 

G. Create and fund an on-going program of grants to faculty for the development of educational 
infonnation technology applications. 

Other Recommendations: The group produced a set of recommendation of lower priority but 
of importance to the ABC that COncern: 

• A sharable image database 

• Single sign-on access 
• Including TEL in evaluation of 

teachlng 
• An experimental learning laboratory 
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• Developing and marketing TEL 
applications 

• Technology awareness programs 
• Equal access to ARC resources from 

throughout the state 
• Facilities for educational 

videoconferencing and collaboration. 
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I 
INTRODUCTION 

The explosive development of computer technology and its widespread dissemination throughout 
our society have made it a formidable source for change. The Internet is quickly removing all 
considerations of distance from access to information. At the same time it is making much 
previously inaccessible, if not private information available to the general public. The scientific 
medical literature which used to be the exclusive domain of medical libraries is now freely 
accessible on the internet through the National Library of Medicine's Pubmed website. The 
transformational force of technology is now quickly making its way into the domain of health 
sciences education. From the detailed digital anatomy of the Visible Human project to the 
complex physiology simulations of electrolyte balance to online web-based courses for 
continuing professional education, infonnation technology is taking its place as an increasingly 
important tool in the armamentarium of the health sciences eduGator. 

In recognition of these developments and the desire to define the Academic Bealth Centers role, 
The Task Force on Educational Information Technology and Distance Learning was constituted 
in October of 1999. It consisted of the following members: 

Bashar Bakdash, School of Dentistry 
Ava Trent, College of Veterinary Medicine 
Kristin K Janke, College ofPhanllacy 
Mary Rowan, School of Nursing 
George 1. Wilcox, Medical School 

Stephen W. Downing, School of Medicine, UMD 
John Finnegan, Jr., School of Public Health 
Ernest F. Retzel, Academic Computing 
Stuart M. Speedie, Medical School (Chair) 

The Senior Vice President ofthe Academic Health Center charged the group with assessing the 
current state and needs of the ARC and its constituent schools and colleges, and making a set of 
recommendations to meet those needs. See Attachn1ent I for a copy of that charge. 

Prior to its fiTS! meeting in December, each of the collegiate representatives completed an 
assessment and needs analysis for their progranls. In addition, a subcommittee of the group 
developed a draft vision statement for consideration by the group. The draft was then distributed 
by electronic mail to all participants prior to the first meeting. At that meeting the vision 
statement was presented, revised and adopted by those present. Each analysis was then 
presented and the related activities of each unit were reviewed. Based on these discussions an 
initial set of recommendations was prepared. These recommendations were electronically 
circulated to the committee members who rated each one on an importance scale from 1 to 5 and 
provided a rationale for their rating. The ratings and rationales were collated and redistributedto 
the group with a request to assign a priority rating in terms of whether the recommendation 
should be accomplished ,,~thin the next year, whether it should be completed within the next two 
to three years or whether it could be delayed indefinitely. The task force then met again in late 
January to review the recommendations and ratings and to approve a final set of 
recommcndations. This report is the result of those deli,berations. 
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VISION STATEMENT 

The University of Minnesota Academic Health Center will be an intemationalleader in health 
sciences education through creation and continued evolution of an ilmovative technology
enhanced Jearning environment that strengthens the learning process for all students in its 
collegiate units. That environment will provide an exemplary, leamer-centered education by 
using advanced information technologies to provide a highly effective, accessible, cost-efficient 
and highly satisfying educational experience. It will prepare students for life-long learning 
through training in infonnation technology skills, increased access to high quality learning 
materials and sharing of those materials and technologies among the schools and colleges. It will 
also encourage and enable interdisciplinary approaches to health sciences education. 
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ASSESSM,ENT AND NEEDS ANALYSIS 

The task force was charged with assessing the cunent state of educational information 
technology and distance education in the ARC and its constituent schools and colleges. Since an 
exhaustive quantitative assessment would be a time intensive process that would extend the work 
of the group beyond the specified time line it was considered infeasible. In addition, due to the 
quickly changing nature of the technology and the rapid pace of developments in the ARC, it 
would be unlikely that a quantitative assessment would be accurate for any length oftime. 
Accordingly, the decision was made to conduct a qualitative analysis supplemented by 
presentations of each school and college to the task force summarizing their current state. A 
survey fom1 was created that attempted to address the range of educational imonnation 
technology applications and the representative of each school or coIIege was asked to complete it 
prior to the first meeting of the group. Attachment 2 summarizes the responses that were 
received. 

The following are summary statements based on the review of these responses and the 
subsequent group presentation and discussion: 

Area - Technology Equipped Classrooms 

• Every school or college has access to at least one classroom that is equipped with a computer 
projector, an instructor workstation and Ethernet access except for the School of Nursing. 

• Few schools have been able to equip their teaching laboratories with similar equipment with 
some exceptions such as the Histology lab in Medicine and the Ph=acy Practice 
Laboratory. 

~\rea - Educational Infonnation Technology Services 

• Every school or college has a student computer lab or equivalent facilities. However most 
are small in comparison to the student population they are designed to serve and are heavily 
utilized and Nursing's is restricted to Ph.D. students only. 

• All schools have web servers for educational purposes. 
• The School of Medicine (UMD), the School of Public Health and Veterinary Medicine 

report groups dedicated to suppotiing education technology, 

Area· Educational Strategies Used for Education 

.. All schools provide web sites to support their educational programs 
• All schools have developed some educational applications ofinfonnation technology hut the 

number is small compared to the scope of their curricula. 
.. The Schools of Nursing and Public Health have made use ofvideoconferencmg CITV) to 

teach students simultaneously at multiple sites. 
e The Schools of Nursing and Public Health and the College of Pharmacy have developed 

som.e distance education courses and make llse of supporting technologies including chat 
sessions, threaded discussions and remote collaboration software. 

.. Educational simulations have been employed infrequently. 
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.. Computer enhanced presentations using Microsoft's Powerpoint are the most frequently used 
educational information technology application. 

.. WebCT courses have been developed in Nmsing and Pharmacy and WebCr is used to 
support one course in the Medical School and one in the School of Public Health. 

.. Image databases exist on a small scale in most of the schools as a result of individual efforts 
but is some cases may be duplicative. 

• Patient information databases are under development or in use in several schools. 
.. Electronic mail enjoys a high level of use across the ARC. 

Area - Faculty Knowledge Levels in educational information technology 

.. Low to moderate levels of knowledge in all areas of educational information technology 
were reported across all of the schools_ 

Area - Educational infonnation technology infrastructure 

• All schools report an excellent level of network access and high use of that access. 
• All schools report that faculty are well equipped with computers and that they are heavily 

used. 
• Most schools report the availability of software to support development of TEL applications 

but a relatively low level ofuse. 
• Specialized development hardware and delivery software are generally available, though on a . 

limited basis in ~orne schools. 
.. Technical sUPPOli for faculty, students and content development is available to a very limited 

extent in most schools. 
$ All schools report that their off-campus students have access to educational technology 

applications provided by their schools. 

Area - Types oftechnology mediated instruction 

e All oflhe schools report engaging in the broad range of technology mediated instnlction, 
though most rcpOli a light to moderate level of use. 

• Instruction involving students at multiple geographic locations was the type of instruction 
least likely to reported as llsed by a particular school or college. 

& Using information technology to a~sess student learning is the least used educational 
application, 

Area - Noteworthy accomplishments 

• TIle School of Nursing has developed a program in Health Information Access· for rural NPs 
and the Partnerships for Training program that use distance education methods to educate 
nurses throughout the state QfMinnesota. Faculty from six schools in the state have used the 
modules and this initiative has won the TEAM award from the TEL Innovation Award 
Program. 
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.. The College ofPhannacy Phann.D. has developedprogram for practicing pharmacists with 
bachelor's degrees that makes extensive use of the Internet to educate its students at their 
locations of practice. 

.. Veterinary Medicine's has developed comprehensive educational infonnation technology 
support of it programs including a student laptop computer requirement, websites for each 
course and a technology enhanced classroom with network connections for each student. 

The group also conducted a needs analysis associated with the assessment of current status. 
Each representative of a school or college was asked to rate their unit's level of need (High, 
Moderate, Low or Not Applicable) in each of the assessment areas. The results of these ratings 
are reported in Attachment 3. Subsequent discussion revealed that different schools assigned the 
level of need based on different assumptions. Some units based their ratings on an absolute need 
for the item within the their educational programs regardless of their ability to meet that need. 
Other units assigned the ratings based on a discrepancy between their current status in a 
particular area and their desired status so that some high importance areas received a low rating 
because the were already satisfied within the unit. As a consequence, the ratings in different 
school or college columns have different meanings. The discussions and analysis of the needs of 
the various schools are reflected in the recommendations in the following section of this report. 
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RECOMMENDA nONS 

The following set ofrecommf!Ildations received high ratings from the Task Force both in tenns 
oflmportance and Priority. They are presented in order of median importance rating and within 
each level by combined priority ratings. The specific ratings for each recommendation are listed 
in Attachment 4. 
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Recommendation A: 

Create and fund with recul'ring dollars an ARC Digital Development Center based on a 
bub ane! spoke model that inco.rporates a Technology Enhanced Learning (TEL) team with 
both technical and content expertise. The center "hub" would provide a set of central 
support resources including personnel and specialized equipment. The "spokes" would 
connect the hub to secti<ms of the "wheel" and be COllege or school-based personnel who 
would also be affiliated with the center and woule! focus on school-speci11c projects. 

Discussion and Rationale: TEL assistance needs to be as close to the "front lines" of education 
as possible. This proposed model pennits both the development of content specialization in TEL 
and also affords cost savings in capital investment and shating of knowledge and resources. 
President Yudofhas said that the University's human infrastructure is as important as its physical 
infrastmctnre. This is clearly the case when considering technology enhanced learning. 
Although some schools al1d divisions have invested in physical infrastructure (e.g., wiling 
classrooms for internet access, updating projection equipment, and purchasing computers for 
faculty), there has been less attention paid to the human resources necessary to take full 
advantage of the hardware and software. Building the TEL team is an essential first step toward 
the development of a coherent plan for achieving our vision. This team will be able to assist 
with choosing the best ways to invest in physical infrastructure. Without personnel such as 
instructional design experts, we risk creating courses/programs that do not provide an optimal 
learning environment 01' experience. 

Implementation: The Committee recommends that the ABC's approach to TEL be centrally 
coordinated, but de-centrally implemented. Specifically, the Corrunittee recommends that the 
ABC establish a Digital Development Center under U1e supervision of the Assistant Vice 
President for Education (TBN), with policy advice provided by the AHC Education Leaders 
Forum (see Figure I). The Center should be modeled on the University's Digital Media Center 
but devoted exclusively to ABC education needs. The Center should include a reasonable alTay 
of up-to-date multimedia hardware and software, and a staff sophisticated both in teclmology and 
educational applications who will assist school-based TEL teams (de$cl~bed below) in TEL 
applications. The Center will function as the "hub" of the TEL "wheel," in coordinating and 
assisting TEL efforts across the AHC and will build a collaborative relationship with the 
University's Digital Media Center. 

The committee further recommends that TEL tean1S be established in each of the ABC schools 
(some exist already). The associate dean for education of esch school and its curriculum 
committee will set the working priorities for its own team. Each team will d\'aw up action plans 
on an rumual basis. 

Team leaders will meet regularly with the AHC VP for Education and Development Center staff 
to review plans and projects and to secure additional resources as needed to implement them. 
The Center will thns provide a means for each school to share its resources and expertise with 
other schools to help avoid unnecessarily duplicative purchase ofhal'dware and software and to 
share vital skills and expertise. 

10 

, ',' 



.,'; ". 

....... AHCSR VP OFFICE Fax:612-626-2111 19 '02 15:43 
~ 

Figure 1. TEL organizational schematic 
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The Committee recommends that the ABC invest in development of technology-enhanced 
learning over the next five years jointly funded by the ABC Senior VP's office and the seven 
AI-'fC schools. This investment would establish the central TEL development team (7.0fTE) and 
individual development teams in each of the seven ARC schools (4.0FTB each). The investment 
would provide some 70,700 person hours of staff time each of the next five years for a total of 
353,500 hours over the period. 1 

It is assumed that during the five-year period of this proposal, the ABC will have accomplished 
most major TEL development. For example, the Committee recommends that full TEL 
treatment focus on large enrollment courses with particular attention to core subj eet areas in each 
curriculum, and large enrollment courses with interdisciplinary applications across ABC 
curricula. tEL needs will not suddenly end at the close of the five-year period, but it is assumed 
that the ABC will need to re-evaluate TEL applications begi!J11ing in the third year of the five
year proposal. This will be necessary to consider the advent of Intcrner II and othe;r technology 
and instructional i!J11ovations. 

I This does not inGluCIC raculty tim!; ~toYo[cd to TEL clev¢lopmcnt. 
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Recommendation B: 

In recognition of the common need across the ARC for a basic level ofstudep.t competence 
in in£ormation technology skills, the AHC should pursue the definition of a common set of 
informatics requirements fOl- all entering students and the development of a Web-based 
competency assessment and remediation program. 

Discussion and Rationale: This recommendation focuses on the part of the vision that addresses 
the interdisciplinary aspect of education in the ABC, Tn order for students to use a technology 
enllMlced learning environment effectively, a ce11ain level of competence is required, Students 
today must be able to use word processing, spreadsheets, the internet, literature databases, 
electronic mail, chat sessions and tbrcaded discussions upon entering training for their chosen 
profession. This list will undoubtedly change and evolve over time but the fact remains that there 
will be a required level of competence in infonnation technology skills for all students in AHC. 
During the group's discussions it became evident that this need for basic competence was 
common across all Of the SChools and colleges and represented an area where cooperation would 
minimize costs and reduce duplication of efforts, Furthermore, it was the consensus of the group 
that valuable cUll-iculum time should not be devoted to training in this area and that many 
entering students already possess these skills, A method of insuring competence is required that 
exempts students who already possess the skills and provides training outside of class for those 
students who do not. 

Implementation: The task force suggests that this recommendation be address by a group 
consisting of a representative from each school or college that would take responsibility for 
defining the specific common competences and the means of evaluating them, The AHC would 
then contract with an organization either within or outside of the University to develop a website 
that would can)' out the testing and provide the necessary instruction when a student is not able 
to demonstrate a specific competence, It should be noted that this approach has already been 
used by the Carlson School of Management to insure a basic level of technology competence in 
its entering MBA students, Finally we recommend that part of the implementation should be a 
monitoring process that continuously evaluates the need for this program. When it can be 
demonstrated that essentially all entering students can demonstrate competence without 
additional training, support for the program should be discontinued, 
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Recommendation C: 

Provide the necessary technology and support in classrooms and laboratories to facilitate 
technology enhanced learning including video projectors, network connections and 
workstations. In l'ecognition of the rapid pace of the technology's evolution, the ARC in 
cooperatioll with its schools and colleges should develop, implement and fund a techuology 
replacement policy that will maintain the currency of all equipmeut required for 
educational applications. 

Discussion and Rationale: This recommendation is a combination oftbree original 
recommendations consider the by task force. The principal education of students in the ARC 
takes place in lecture halls, small classrooms and teaching laboratories. In order to provide TEL,' 
the teaching faculty must have the necessary supporting technology in those facilities and 
support personnel must be present to insure that the technology is properly maintailled and 
operational when needed. 

Fortunately, thi.s recommendation has received attention from the ARC in the past and as a result 
many of its facilities have been upgraded to support TEL. A nmnber of classrooms now exist 011 

each of the campuses (Twiu Cities,. Duluth) that have the teclmology in place and some 
persormel who support that equipment. However there still exist a llumber of classrooms and 
laboratories that are either partially equipped, lacking equipment completely, or have equipment 
that is obsolete. 

This recommendation focuses on those remaining educational facilities that need upgrades and 
the problem of equipment replacement in future years. The tendency in the past has been to deal 
with problems of obsolescence and support only when they become critical. Such a strategy is 
acceptable when technology is not central to instruction, but higher education is rapidly 
approaching the point where educational technology is second only to the faculty member in the 
teaching process, To maintain the quality of instruction thus implies that we must maintain the 
quality of the technology environment. This requires a strategy that properly equips and 
maintains our educational facilities, 

Implementation: To implement this recommendation the task force suggests that the ARC 
conduct a detailed inventory of teaching facilities and their state of TEL readiness to create a 
planning database. This should include all those facilities used for inStruction regardless of 
whether or not they are official designated as classrooms. Based on these data, the ABC should 
develop a systematlc plan for providing, supporting, and replacing the teclmology that supports 
TEL. Obviously, finances are critical :md we suggest that a continuing source of funding is 
necessary, One possibility is the establishmmt of an ARC-wide teclmology fee such as that 
assessed by the Institute ofTcclmology. Part ofthis fee should go into a reserve fund for 
systematic equipment replacement generally based on a tlu'ee-year life cycle, As an additional 
means of raising funds, the ABC should consider developing a policy of selling equipment that 
has completed its useful life cycle to students, faculty and staff for persormel use. To make tlris 
even more convenient, employees should be allowed to make payments using payroll deduction, 
ThiiJ would allow the ARC to recoup at least part of its initial investment and provide additiollal 
[(mds for cq ttipment replacement . 
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Reeommendation D: 

Create, fund and support a central public web server on which any educational unit ofthe 
AHC may develop, maintain and admiuistel' web services jl). support of its educational 
programs. 

Discussion and Rationf\~: This recommendation addresses the component of the vision 
concemed with provided a cost-efficient educational experience, By centralizing web services 
tlle task force believes that it can free up significant resources within the schools and colleges for 
more critical activities in support ofteohnology enhanced learning, To begin, it is important tD 
define what is meant by a web server and a website, A website is a collection of related files or 
pages residing on a disk. In its simplest form, a web server is,a program running on the Sanle 
computer that accepts requests for the web sites web pages or files, and sends those files to the 
computers that request them, Web servers can also sometimes accept and store information sent 
to them as part of a page request. A single machine can serve as host to multiple websites, It is 
very important to note that there is little or no connection between the functions of the web 
server and the contt-'11t of fuc web pages it "serves," 

In fue early days of the web, when this was a new actiVity, manyofthe innovators setup their 
own web servers as part of their exploration of the capabilities offue Internet. Furthermore, 
since web server software was essentially free, groups and individuals who already owned a 
computer connected to the network could easily set up and maintain a web server, As a 
consequence, there a dozens of individually maintained web servers scattered throughout the 
ARC, This has a cost in terms of personnel time to maintain these machines for each of the units 
even ifit is only the cost of not being able to use the time for other purposes, ill addition, as 
websites beoome more a part of the daily lives of faculty and students, the need for web servers 
of high reliability has increased dramatically. Finally, as the use of the web becomes more 
prevalent in our educational programs, there is a greater need for servers fuatcan handle the load 
ofhwldreds of students accessing a web site at almost the same time, 

This recommendation would establish a web server for fue ARC that could provide this 
increased degree of reliability and serving capacity while freeing up personnel within each of the 
schools and colleges to pursue more productive activities. Effectively, website creation and 
maintenance would not appear any different to fuose canying out the task. Only fue supporting 
technology would be provided centrally by the ARC and accessible oYer the network rather than 
by many small servers scattered throughout the ARC. 

Implementation: While the task force was aware of mUltiple websites soattered throughout the 
ARC, it does not have a precise count of fue numbers or their locations within the schools and 
colleges, Thus the first step would be to conduct a survey in conjunction with Network and 
Teleconununications Services to identify all web servers through use of the Domain Name 
Server that lists all university websites and their physical addresses. Based on fuis a cost' 
analysis would be prepared that ideDtifies the costs of maintaining each server, Only if the cost 
analysis justifies it would the web server be established, 

~ __________________________ ~ _____ 14 ____________________________ ~~~ __ ~. 
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The web server should consist of multiple CPUs sharing a common disk system with redundant 
storage capacity and systematic backup that would provide 99.99% system reliability. Websites 
created by the ABC's collegiate units would reside in their own portion of the disk and would be 
under the total control of the website creator. The ABC would be responsible for physical and 
internet security of the server, but would delegate all cont·o! of the disk space for the websiteto 
the creator. To encourage use of the web server, the ABC and its schools should establish 
policies that discourage the establishment of new education web servers and promote and 

. encourage the schools and colleges to make use of the ABC web server. One way to accomplish 
this is to underwrite the cost of the server so that its services are "free" to all education website 
developers. 
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Reconlmendation E: 

The ARC should work within the faculty governance structm'e to encourage the explicit 
recognition of educational information technology accomplishments as part of the 
promotion and tenure evaluation process. 

Discussion and Rationale: For faculty to engage in educationally innovative activities such as 
the development of teclmology enhanced learning exercises, they need to perceive that it is 
valued by the academic community The heart of the academic value system is the promotion 
and tenure system. Our present system recognizes the creation of educational materials as 
research activities under Footnote 7 to Section 7.11 of the Tenure Regulations where is states 
that . 

"Research" is not limited to the publication of scholarly works. It includes activities 
which lead to the public availability of products or practices which have a significance· 
to societ)" such as artistic production or the development of new technology or 
scientific procedures. 

The problem faced particularly by junior faculty is the common perception that creation of 
TEL applications is not research, but rather a teaching activity. The consequence ofthis 
misperception is that talented junior facuIty too often avoid TEL activities in the belief that 
they will not be properly recognized when being considered for promotion and tenure. 
Similarly, member$ of promotion committees may hold the same misperceptionand act on it 
in their deliberations. 

We recognize that the criteria for promotion and tenure and their application to specific 
cases is the responsibility of the faculty and that the Senior Vice President has no direct 
control over either. However the SVP is the principal leadership position within the ABC 
both for administrative and academic matters. As such the SVP has both the right and the 
responsibility to publicly express opinions regarding these criteria and the process of their 
application. 

Implementation: The task force recommends that the SVP fOffilally and publicly express his 
support for the recognition of educational infonnation teclmology accomplislm.ents as valued 
university activities that should be considered research activities in the promotion and tcnur<:: 
process. This endorsement should also imply that research of this type will be heJd to the same 
rigorous standards as more commonly accepted research activities. 
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Recommendation F: 

Work with NTS to develop a mechanism for mass network access (such as in classrooms 
and labs) where SUppOl't costs are based on use and not on the continuous presence of 
multiple netwOJ:k nodes. 

Discussion and Rationale: A fundamental component of TEL is access to network services that 
supply the means of communication among students and faculty. Innovative uses of network 
technOlogies require that they be readily available to all students regardless of physical location. 
With the provision ofhigb speed dialup services the University has made a good start in 
providing access from locations off campus. It is somewhat paradoxical that it is now often 
easier for students to access networked resources such as the Bio·MedicaI Library and course 
websites from their home than it is from computcrs or network connections on campus. Schools 
such as Veterinary Medicine have attempted to remedy this situation by installing large numbers 
of Etherjack connections in their classrooms and buildings but have encountered a significant 
financial barrier. The University Network and Telecommunications Services (NTS) charges a 
fL'{ed annual fee in excess of $204 for each connection, though they have lowered the cost by 
approximately $48 for educational use. For a 100 seat classroom with a network connection for 
each seat, the annual cost would be approximately $15,000 per year. The cost for multiple 
classrooms and laboratories quickly becomes prohibitive. These fees assume a continuous 
conneotion, where for most educational uses, the connections are used only occaSionally. With 
so much educational infonnation and instruction being made available via the intemet, the need 
for mUltiple connections is rising rapidly and is quickly become cost prohibitive for ARC 
schools and colleges. 

We recognize that providing network connectivity is not without cost and that these expenses 
must b" apportioned in some manner within the University. What we seek is to lower the costs 
of those connections to a figure that promotes use of the network for innovative edncational 
applications. This can occur either by advances in technology or through a different cost 
apportionment mechanism. Unfoltunately the technologic solution is not likely to occur within 
the next three to four years even though wireless communications holds the promise of a longer 
term solution. In the intennediate tenn the ARC needs to address the current costs of network 
connections. 

Implementation: The Task Force recommends that the ABC work willi NTS to establish charge 
rates for network connections that rdlect actual usc rather than a flat rate connection clHrrge. In 
the longer run we encourage the ABC to continue to explore the utility and cost-effectiveness of 
wireless tcochnology as a possible solution to the problem. . 
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Recommendation G: 

Create and fund an on-going program of grants to faculty for the development of 
e.ducational information technology applications. 

Discussion and Rationale: Grants and reCOgnition awards are an important mechanism for 
motivating faculty members to accomplish specific goals. Most of the TEL modules, programs 
and courses that were created within the ARC were initiated by such a grant mechanism. From 
a cost point of view it has the additional attractive aspect that a grants program does not entail 
continuing commitment of support and is an ideal use of one-time funds. Competitive grants are 
a fund distribution mechanism that faculty understand and support. They encourage self
motivated faculty, support innovative thinking and confirm the faculty's traditional role as 
independent and creative thinkers. A targeted grant program for TEL development would 
quickly locate and encourage those faculty interested in TEL development and encourage them 
to pursue innovative projects. It is impOJ1ant, however, to broaden the scope of such awards 
from the previous programs, In the past, the TEL grant program has focused on developing 
computer-based self instnlction modules or complete, web·based courses. We need to expand 
the definition of TEL to include smaller projects such as converting slide collections to digital 
images, creation of specific lecture materials and presentations, Larger projects such as creating 
a web site to support multiple courses should also be included. The grant program should target 
everY desirable aspect of the TEL environment. 

FOl1unately, such a grant program no longer has to fund the acquisition of equipment. From the 
assessment activities of the task force, it is clear that the faculty are well equipped. Thus the 
funds can be devoted to support of personnel and acquisition of special materials and services. 
In addition the grant mechanism can be used to allocate the services of specialists and support 
personnel of the recommended ARC Digital Development Center. 

Implementation: We recommend that the ARC establish a TEL grant program under the 
direction of the Assistant Vice President for Education (TBN) that would be funded by a 
combination of one-time dol1m:s and support services from the ABC. These resources would be 
apportioned to each of the schools and colleges as funding for competitive faculty TEL grants 
and the collegiate units would be expected to provide some matching fu.nding in terms of 
personnel time or other support .. Each unit would be responsible for awarding the funds and 
reporting back to the ABC on the progress of the grallts, The apportionment in each succeeding 
year would be based on the perfOlmallce within each unit in the previous year, 

The task force realizes that this recommendation interacts with recommendation A since both m:e 
designed to accomplish the same end, We suggest that the funding ofthcse two be considered 
together and that to the extent that A is funded, the need to fully fund this recommendation is 
lessened. 
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Others Recommendations: 

The following recommendations were put fOf\vard in the original list but received a median 
importance rating of3.0 or greater (Moderate or Low relative impoltance). The fact that they 
were originally proposed by the group testifies to their worthiness as recommendations to 
achieve the vision for technology enhanced learning and distance education. However, the task 
force operated under the instructions to prioritize their recommendations and these were ranked 
lower than those described in the previous section. These recommendations are presented as 
'Worthy of becoming part of the record of this groups deliberations and for the pmpose of being 
considered at a futUTe time or as additional resources become available. Some may also be of 
greater importance to some groups or organizations within the AI-IC than to others. The group 
urges the ARC to keep these recommendations in mind as they proceed with the strategic 
planning and resource allocation process. 

• Create a health sciences multimedia (images, video, audio, etc.) database fh::ely accessible to 
all students and faculty and incorporable into educational materials. The database would 
require appropl~ate supporting technology capable of storing many large files and accessing 
them quickly. 

Rationale; Many TEL applications that have been developed or are currently being 
developed in the health and veterinary sciences involve the extensive use of images. 
Examples include educational programs in anatomy, histology, radiology, and 
ultrasonography, etc. In addition, courses that could make use of such images in the 
discussion of clinical cases frequently do not because of the difficuJties in obtain the 
appropriate images. If a digital library of appropriately indexed teaching images were 
available, it would greatly facilitate the creation ofIEL applications and provide a srudy 
reSOUTce for health sciences students. 

• Develop an integrated, single sign-on ARC educational information technology environment 
through which students could access all educational services and materials. 

Rationale: Using today's technology often requires remembering multiple user names and 
passwords. Educational applications in the ARC are no exception. For example, a typical 
medical student has one user name and password to access their grades on the University 
computer system, another user name and password for their electronic mail on tile ARC mail 
server, another set to access WebeT courseware, and another set to access the Real Audio 
server for streaming audio of second year course lectures. The situation is frustrating and 
compromises the security of these systems because users often write down all of their user 
names and passwords in order to remember them. A single user name and password that 
could be used to access all of the educational resources allowed to the individual student 
would improve both the security and convenience of the systems. 

o The ARC should work with the Office of Measurement Services (OME) to develop 
questionnaires for evaluation of teaching that incorporate questions specifically addressing 
the use of educational infonnation technology. 
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Rationale: Current standard fOnTIS for tcaching evaluation do not now include and questions 
that focus 011 the TEL aspects of the instructors or the course. In order to evaluate the 
effectiveness and utility of TEL from the student's perspective and to properly attribute 
benefits of TEL materials to the instructor in a formal evaluation system, such questions are 
needed. Since OME is responsible for creating and analyzing student evaluation ofteachiJig 
forms, it is appropriate to work with them to make these changes. 

• Establish and maintain an experimentalleaming environments laboratory that would consist 
of state-of· the-art demonstration and experimentation classrooms including a lecture! 
presentation facility and small group discussion room. 

Rationale: New teclmologies are constantly becoming available that have educational 
applicalions. The ARC, with one of its priorities focusing on educating students, should be a 
leader in exploring and demonstrating these new technologies. Just as any major corporation 
must invest in research and development activities in order to maintain its leadership in the 
industrial sector, the ABC should engage in R&D that enhances it ability to accomplish its 
educational mission. The establishment of an educational R&D lab would provide a means 
for faculty to explore and demonstration new applications of educational technology. 
Properly exploited, the facility could provide the means for the ABC to move to the forefront 
and a position ofintemationalleadership in health sciences education. 

• Develop and implement a marketing plan for promising educational infolmation technology 
projects whose development is supported by innovative fmancing schemes such as loan 
programs. 

Rationale: Well designed, developed and maintained TEL applications have a market 
potential to bring in additional resources to both individual faculty and the ARC. The 
potential for technology transfer has been recognized in many other areas, but notin.the 
education arena. The ABC, its schools and colleges should systematically seek out faculty 
who are willing to develop TEL applications that have market potential. These development 
efforts should be suppOlted by financing schemes such as loans against future revenues that 
allow income from the sal"" to be reinvested in the development process. In order to 
maximize the sales of such materials, it is necessary to work with the technology transfer 
office and possibly outside agencies to develop and execnte marketing plans that create 
intemational awareness of the ARC's educational products. 

.. Conduct an (uIDUal educational information technology awareness program in joint 
sponsorship with the Biomedical Library. 

Rationale: Faculty members are not likely to adopt TEL innovations for their teaching if 
they are not aware oftheir existence. One method of overcoming the problem is to conduct 
awareness activities specifically directed at faculty members to improve their awareness and 
Undvr>:iLanding of how infonn;;l.tion tc-;hnolQgy can be used to improve tcachil.'l3 and learnin.g_ 
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In addition it is important to provide a forum where ABC fsculty can share their TEL ideas 
and accomplishments. The Bio-Medical Library has conducted a highly successful 
technology awareness program in the past and we recommend thatthis activity be continued 
under the joint sponsorship of the ABC and the Bio-Medical Library. 

.. Develop an ABC network infrastructure that supports access, regardless of geographic 
location, to educational computing resources - i.e. access to un.iversity reso\U'ces from non
UM domains on a user-specific basis. 

Rationale: The ability to access to ABC educational resources including e-mail, websites, 
WebCr courses, and Bio-Medical Library reSourCes varies significantly based on the 
geographic location oflhe user and what Internet Service Provider (ISP) they use to access 
the network. Students on ca.mpus can generally use the campus network and have full 
access to the resources. Students in the metro area can connect through a local call to a dial
up connection provided free of charge by the University. Students outside the metro area 
must either malee a long distance call to the university's modem bank or COIlnect through their 
own ISP with a local call. A principal problem that arises for students who use their own ISP 
is access to Bio-Medical Library resources. Due to the restrictive nature of some licenses, 
access is limited to computers corulected to the University network domain. Students in the 
ABC are more frequently being assigned to locations off campus and out of the metro area 
for some of their educational experiences, Thus our students are hampered in their access. 
The ARC should develop a network access strategy that assures equal access regardless 
location or access domain. 

• Establish and support multi-site working group facilities that includes both 
videoconferencing and collaboration software for team activities using either ISDN or 
Ethernet connectivity. 

Rationale: ABC students are no longer limited to University campuses for their educational 
experiences. Undergraduate medical students have externships throughout the metro area as 
well as throughout the state if they are enrolled in the RP AP program. Pharmacy students are 
similarly scattered across extemship sites. NUrsing students are educated at multiple 
locations throughout the state. Medical residents under the control of the medical school are 
scattered throughout the metro area. The challenge is to malntain the quality and consistency 
of their educational experiences while they are geographically dispersed. One primary way 
to accomplish this is to conduct classes where these students come together to review and 
discuss topics relevant to their disciplines. Modem telecommunications technology such as 
ISDN or IT networks provides the means to reduce the travel times and provide essentially 
the same educational experiences while students remain at their sites. Videoconferencing 
supported by computer-based collaboration software is the technology that can accomplish 
this but it does require some investment in facilities at each location and continuing support 
of telecommunications costs. 
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