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Preface

Atthe AAHE, American Association of Higher Education, Summer Institute
on Teaching, Learning, and Technology in the summer of 1997, William M. Plater,
the Executive Vice Chancellor and Dean of the Faculties at Indiana University
Purdue University Indianapolis, [UPUI, defined his vision to present all of the
TUPUI course syllabi on the Web. His request cultivated my thinking toward the
conceptualization and design of Internet portals and planted the seed for my first
portal project. The initial solution proposed to Dean Plater was the development
of'anew personal and dynamic Web environment. This dynamic environment
requires that every student and instructor automatically receives access to some
teaching and learning tools upon authentication through a single Website. Such
methods of packaging classroom resources and tools into a single, centrally man-
aged Web environment are now known as course management software (CMS)
systems. Dynamic, role-based Web environments tailored specifically to selected
groups of users (or members of an institution) are now known as Internet portals.

At that time, I was the Director of the WebLab and Associate Professor of
Purdue School of Engineering and Technology at [IUPUI. WebLab was a re-
search and development laboratory initiated to explore and develop new Web-
based educational technology solutions for the university. I was working with Amy
Conrad Warner, the Executive Director of Community Learning Network to de-
velop one of the very first “Web-based” distance-learning courses at [UPUIL Our
initial beta-test environment included redesigning an existing video-based intro-
ductory Chemistry course into a Web-based course. Establishing a defined set of
functional requirements enabled us to develop a tool set that would not only meet
the needs of Chemistry 101 instructors and learners, but serve virtually 100% of
the courses offered on the [IUPUI campus and throughout the Indiana University
enterprise. In less than six months, I assembled a team of enterprising innovative
students, including an undergraduate student who had developed an online testing
software solution that would become part of our tool set. Together, David Mills
and other students working in the WebLab developed a complete course man-
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agement system loaded with a message board, chat rooms, email and many other
tools. We called the system Oncourse.

Linked to the university student enrollment database, Oncourse holds the
distinction of being one the first enterprise course management portals implemented
atan educational institution (Jafari, 1999, 2000). Today, Oncourse serves all eight
Indiana University campuses, dynamically creating a course management site for
every course being offered in the university. Oncourse remains a good example of
a system that is both dynamic and enterprise-wide. Dynamic because it automati-
cally enables and disables students’ and faculty access to courses and other re-
sources based on the course registration data which resides in the university data-
bases. Enterprise-wide because it offers dynamic services to the entire popula-
tion of the university through direct connectivity to the university database systems
providing up-to-date access to relevant course enrollment data.

As the principal architect of the Oncourse learning environment design, I
assumed many roles in the development of the project. I played the role of a
conceptual thinker and architect to invent, design and sell a new complementary
environment for teaching and learning. Recall that in 1997, the notion of CMS
was very new and only a small portion of faculty members had a working knowl-
edge of the capacity of the Web and its applications in teaching and learning.
Therefore, my biggest challenge was to sell the concept of the Web as a new
useful teaching and learning tool, and to articulate how this new technology would
revolutionize information management while fueling learning on demand.

To launch the concept, the environment must be easy to use, require little or
no training and enable faculty members to learn at their own rate. Therefore, the
top three functional requirements became: ease of use, ease of use and ease of
use. Oncourse offered new Web-based tools and resources that made it very
sticky—the stickiness would invite learners back time and time again for current
up-to-date information otherwise not available to them seven days a week and 24
hours a day. Among the faculty, the early adopters of Oncourse began to instan-
taneously introduce the concepts of distance learning and Web access into their
classroom teaching environment. With faculty embracing the technology, Oncourse
provided a vehicle through which I could define the distinct advantages and need
for portals in educational institutions.

The Oncourse navigation system was conceptualized in much the same man-
ner a typical portal environment is conceptualized today. All users--students and
course assistants and faculty--go to a single website, http://oncourse.iu.edu. Each
user is authenticated into the Oncourse environment using the same university
network ID required to access e-mail and other campus-wide IT services. Stu-
dents and faculty depend upon their Network ID to conduct a number of univer-
sity transactions, so an additional unique user ID need not be established. Once
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users enter their username and password, they automatically receive an updated
list of their registered courses on the following page. Students view a list of courses
in which they are currently enrolled and faculty view a list of courses that they are
assigned to teach. Each course listing appears as a hyperlink taking users to the
course management portion of Oncourse. Oncourse offers dynamic role-based
services. For instance, the faculty member of record automatically receives authoring
privilege to create and edit syllabi, course contents, etc., but these authoring rights
are automatically blocked from student users. With this notion, we managed to
create a portal environment offering dynamic and role-based services to the entire
population of the university.

Consistent with the functional requirements for ease of use, I was strongly
convinced to offer a fixed template interface instead of letting each faculty member
design his/her own course management Website. This offered two major impor-
tant roles in making the Oncourse project a success: the usability advantages or
ease of use and little or no additional investment in user-support services (i.e.,
helpdesk). Not permitting faculty members to design their own course template
created a comprehensive branding feature providing a consistent student-cen-
tered user interface. Once a student learned the navigational and user interface of
a course, he/she can apply the learning toward other courses created by other
faculty members. Second, I was not convinced that all faculty members knew
about the fundamental design requirements of creating a quality user interface.
Additionally, eliminating the opportunity to create a new template for each course,
faculty could focus their innovations on learning objectives rather than tinkering in
the world of user interface design and navigational differences that would detract
from students’ ability to focus on learning. Students, for instance, may not easily
find the location of the syllabus, message boards and other resources if each course
were developed by a different faculty member with a different learning style. Hav-
ing more than one template would also complicate central support services deliv-
ery or reduce the complexity of providing helpdesk services in a timely manner.
With this notion, Oncourse offered a fixed course management template with a
fixed menu including categories for Syllabus, Lessons, In-Touch, Tools and Help.
The notion of using a fixed course template was later offered by commercial course
management systems.

Technically, the course portal was designed as an enterprise system to offer
services to all campuses of Indiana University with little or no customization re-
quired. With this notion, certain design principles had to be selected while pre-
serving technical requirements such as scalability, performance, load-balancing,
integration and maintenance.

After handing over the Oncourse project from the R&D environment of the
WebLab to the University Information Technology Services for the system-wide



implementation in 1999, I began my next portal project called ANGEL, A New
Global Environment for Learning. With seed funding received from the School of
Engineering and Technology, and acommitment from David Mills, the lead devel-
oper from the Oncourse Team, we were able to further develop ANGEL in a new
research and development laboratory called CyberLab located at the [UPUI cam-
pus. In contrast to Oncourse which was hard coded to work with the information
technology framework of the university, ANGEL was designed to work with any
system, to be easy to install and integrate with any infrastructure in any school.
From the beginning, ANGEL was designed as a modular system, offering new
features to enhance the portal environment. Additionally, the modular capabilities
of ANGEL offered the feature of expandability and performance requirements of
portals since various portals’ tasks and services can be distributed among differ-
ent servers.

In 1999, through some collaborative research with a colleague at Florida
State University, I became increasingly interested in the conceptualization and
design of intelligent agents to address teaching and learning needs. My interest
intensified as I noticed that the teaching and learning environments, more specifi-
cally the CMS and campus portals, became more labor intensive to maintain while
advances in technology continued to make portals easier to use at an exponential
rate. Faculty colleagues who were teaching online courses, for instance, indicated
that they were spending more time teaching an online course than teaching the
same course in the traditional classroom lecture setting. While the increased time
commitment required to engage learners at a distance has nothing to do with
design of user interface or ease of use aspects of the environment, it has everything
to do with the magnitude of tasks users were required to perform. There were
many logistical matters and maintenance requirements in a Web environment that
affects its ease of use. It became very clear to me that current CMS and portal
technologies are “dumb,” and are not designed to offer intelligent services. With
this, I quickly saw the multitude of applications for intelligent agents in teaching
and learning environments. Conceptually, the intelligent agents can act like a hu-
man agent offering personal services to users of a portal. Technically speaking,
the intelligent agents can be integrated into a portal or CMS software environment
to accept certain responsibilities and to perform certain tasks on behalf of its uses.
The ANGEL environment from the ground up was designed as an agent-based
portal environment where the third-party vendors or end-users’ institutions can
design and integrate Intelligent Agents into the ANGEL portal environment.

ANGEL was certainly another successful project. With financial support
received from Indiana University Advance Research Technology Institute (ARTI),
a small company was formed to commercialize the ANGEL CMS and portal
software environment. In July of 2000, ANGEL was transferred from my aca-



demic IUPUI CyberLab into the newly formed company, CyberLearning Labs
Inc. This migration enabled me to return to my passion to explore and develop
new technology innovations.

In late 2000 right after my ANGEL project, I developed a white paper to
conceptualize the design and development of an inter-campus educational portal
to serve K-12 and higher education institutions (Jafari, 2001). The resulting pa-
per, “Educational Portal White Paper,” was submitted to the Indiana Higher Edu-
cation Telecommunication System (IHETS). In contrast to a campus portal, which
is meant to serve the community of a single campus, the educational portal is
defined in my paper as a super portal environment, to be used by instructors and
learners within a large number of educational institutions, such as all K-12 and
higher ed institutions in a state or an entire nation. I saw tremendous value in the
creation of a central educational portal environment that could be used for col-
laborative sharing of information, resources and learning objects among a state-
wide or national population of teachers and learners. For instance, a high school
instructor developing a learning module for his chemistry class would be able to
dynamically inform other chemistry teachers about his work, teachers who might
be interested in integrating this module into their chemistry course. Similarly, the
portal environment could offer opportunities for collaboration among learners with
similar interests or similar learning disorders. State government could use this en-
vironment to offer teaching and learning resources to individual displaced work-
ers, parochial schools and non-traditional learning providers. Anxious to build a
strong workforce, state agencies can provide a powerful tool in attracting and
retaining industry. The educational portal provides a single entry point to training
and educational opportunities for the disenfranchised and often disengaged. Ex-
amples of resources included in the educational portal might include course man-
agement tools, state and community library resources, central file serving resources,
and electronic portfolios. The educational portal was conceptualized as a profile-
based intelligent portal environment using intelligent agents. The white paper ex-
plores many creative ideas for making the portal sticky, dynamic and easy to use.
In the spring of 2002, IHETS received seed funding to further explore the educa-
tional portal project as a potential community service to educators and lifelong
learners in the state of Indiana.

Besides my collaboration with Mark Sheehan writing this book in 2001, my
attention was directed to a new R&D project. My third portal project provides
yet another set of new requirements and interface design. At the time of writing
this manuscript, this project does not have a given name. The project code name
is DPP or Dynamic Personal Portal, being developed at the [UPUI CyberLab
with collaboration with some other universities.
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The DPP will invent a new interface and a new life-long teaching and learning
portal environment for every learner. A learner may begin using the DPP environ-
ment from his or her freshman year in college, or perhaps attracted as high ability
students even prior to high school graduation. The DPP environment follows
students from high school to college, to graduate school and to their professional
lives. The DPP offers many utilities including an electronic portfolio system that
travels with students. It offers services like a personal home page (PHP), elec-
tronic portfolio and campus portal. It is conceptualized as a totally dynamic portal
environment and offers a unique and life-long personal URL (Web address) to
every student. The personal URL is based on the learner’s email address. For
instance if my email address is jafari@iupui.edu, my DPP address would be http:/
/jafari.with.iupui.edu. Note the similarities between my email address and my
personal URL. The only difference is the replacement of the “(@” sign with a
“with” word. This is logical, easy to use, easy to remember and enables learners
to even make an educated guess to locate personal URLs for every member of an
institution. If one knows my email address, he or she can guess my personal URL
address. The “with” world within the domain name can be any word selected by
an institution. The personal URL can stay with a student as a Web identity, letting
him/her carry the “brand name” of his college throughout post-graduation profes-
sional and personal life (the inclusion of “.universityname.edu” in a personal URL).
It would serve as the life-long personal URL that could appear on people’s busi-
ness cards.

As my new and current project, [ am trying to further define, design, and
develop the electronic portfolios system within the DPP framework through col-
laboration with other higher education institutions. In contrast with my Oncourse
and ANGEL projects developed at [IUPUI, the DPP and Electronic Portfolios
will be designed and developed by a consortium of higher educations institutions
and participating vendors. One of the most important requirements of DPP and
Electronic Portfolios is the need for interoperability and transportability of learning
accomplishments, therefore, it is very important that the DPP/Electronic Portfo-
lios project be designed and accepted by more than one institution. With this
notion, in late 2001, I initiated and founded the ePortConsortium. The DPP/
Electronic Portfolios project is an open source initiative available to members of
the consortium. The DPP framework holds a patent pending protection owned
by Indiana University.

The more I reflect on our accomplishments and analyze emerging trends and
opportunities for Internet portals, the more passionate I have become with re-
spect to the development of intelligent portals for teaching and learning. We are in
the infancy stages of conceptualizing and developing Internet portals, especially
campus portals which optimize our teaching and learning needs. Every new day,
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large amounts of data, information and resources reside within the World Wide
Web. We must continue to create the perfect user interface and Internet portal
system that intelligently filters and provides mass customization of information and
resources to serve learners on demand. Our next generation of portals must have
the capacity to think, to learn, to reason and to maintain a certain level of au-
tonomy.

Ali Jafari
Purdue School of Engineering and Technology, [UPUI
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Chapterl

Introduction

Mark Sheehan
Montana State University, USA

Ali Jafari
I[UPUI,USA

Thisis abook about Internet portals in higher education. It grew out of the
editors’ sense that the application of portal technologies to college and
university needs is amuch broader topic than can be addressed in abriefarticle
or conference presentation.

Portals present unique strategic challenges in the academic environment.
Their conceptualization and design requires the input of campus constituents
who seldom interact and whose interests are often opposite. The implementa-
tion ofaportal requires a coordination of applications and databases controlled
by different campus units ata level that may never before have been attempted
attheinstitution. Building a portal is as much about constructing intra-campus
bridges asitis aboutuser interfaces and content. Richard Katz (2000) sums it
up concisely: “A portal strategy is difficult and perilous because many on
campus are weary and suspicious of another new enterprise-wide information
technology initiative, and because portals, by definition require across-the-
institution agreements on approach and design that are hard to achieve in
loosely coupled organizations like academic institutions.”

Sowhatisaportal? Inthe broad Internet context, definitions vary widely.
The earliest portals to adopt the name, Yahoo! and Excite, both grew out ofthe
Web search engine and Web index environments. Interestingly, Stanford
University graduate students designed both.

The designers of Yahoo! wanted “a guide [to the Web],” “a list of
favorites” and “asingle place to find useful Websites” (Yahoo! Inc.,2002).
When it was firstreleased, Yahoo! quickly became the place to go to find an
organized view of the explosively expanding universe of online information.

Copyright © 2003, Idea Group Inc.
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Excite began as a Web search engine, but in the mid-1990s, when it
adopted itsidentity as a portal, it offered the first popular “personalizable” Web
start page. With it, users could create their own points of entry into the broader
Web by selecting from a variety of information options (which we would now
call “channels”) provided by Excite.

While itnever adopted the name, portal, O’Reilly & Associates’ Global
Network Navigator (GNN) lays claim to being the first Web portal (O’Reilly,
2001). Introduced in 1993, the year before Yahoo! had its origins, GNN’s
features included GNN News, GNN Magazine, The Whole Internet Catalog,
GNN Marketplace and the Navigator’s Forum. It was later sold to America
Online, and its basic concepts were incorporated into early versions of that
service.

GNN was, and Yahoo! and Excite are outward-looking portals; they bring
ameasure of organization to the otherwise chaotic Internet and serve as an
individual’s point of entry into that vast information space. Eventually Yahoo!
and Excite became Internet “destinations” in themselves, offering, in addition
to Web navigation aids, a set of self-branded services to visitors. Yahoo!
examples include Yahoo! Shopping and Yahoo! Personals. Excite, emphasiz-
ing its features for personalization, calls its services MyStocks, MyNews and
SO on.

Asthe concept of the Internet portal has evolved, though, portals have
become more inward looking. In the commercial world, Amazon.com’s is
perhaps the perfect example: it provides the visitor with a customized view of
everything Amazon sells. Similarly, campus portals, like the campus Websites
that preceded them, are starting points for the exploration of campus resources.
Most incorporate “feeds” of information from external sources: weather,
national news and sports, and the like. But their real purpose is to draw the user
into the campus Web space and from there into online aspects of the campus
“living and learning” community.

Howard Strauss’s (2000) early definition of portals in the higher education
environment helps us distinguish portals from traditional Websites. It bears
repetition and a bit of elaboration here. In Strauss’s view, a true portal is:

e Customized—A true portal isa Web page whose format and information
content are based on information about the user stored in the portal’s
database. When the user authenticates (logs in) to the portal, this
information determines what the user will see.

*  Personalized—The user can select and store a personal set of appear-
ance and content characteristics for a true portal. These characteristics
may be different for every user.



Introduction 3

*  Adaptive—The portal gets to “know” the user through information the
user supplies and through information the portal is programmed to gather
abouttheuser. Astheuser’srolein the institution changes (when a student
becomes an employee, for example), a true portal will detect that change
and adaptto it without human intervention.

*  Desktop-Oriented—The goal of a portal is to mask the inner workings
ofthe campus information systems from the user. Signing on to the portal
keeps the user from having to sign onto each of the many systems, on-
campus and off, that provide the portal content. The ultimate portal could
become the user’s point of entry not just into campus and Internet Web
spaces, but also into his or her own desktop computer.

In Summer 2001, the editors of this book conducted an online survey to
gather opinions about what a portal is perceived to be in the context of higher
education. The results (campusportals, 2002) were presented in a poster
sessionatthe EDUCAUSE 2001 conference (Jafari & Sheehan,2001). Table
1 summarizes the results. Clearly, the respondents accepted the ideas that a
portal must be, in Strauss’s terms, customized (questions 2,4, 5, 11, 12 and
13), personalized (question 1), adaptive (question 7) and a potential replace-
ment for the user’s standard desktop environment (suggested, at least, by
questions 8 and 9). Most respondents had high hopes that portals will
incorporate “intelligent agent” features (question 13).

Respondents rejected the idea thata portal is “just” a Web page of links
to other sites (question 3) and that a portal in the higher education context may
not incorporate advertising (question 6), as most commercial portals do.

While 29% of respondents declined to speculate, 37% agreed that most
schools and companies would replace their websites with portals by 2004
(question 14). Twenty-one percent thought it unlikely that this would occur
before 2008; of these, 20% said, “never.” The full survey results appear in the
Appendix I of this book.

Of course defining portals is only the beginning. The rest of this book goes
much further, describing in its three sections the current status of portals in
higher education. Section 1, Designing Portals: Theory and Practice, provides
insight into the role portals play in an institution’s business and educational
strategy. Section 2, Case Studies of Campus Portals, takes the reader through
the processes of conceptualization, design and implementation of the portals (in
different stages of development) at Indiana University, San Diego State
University, the University of Alberta and Wake Forest University. Finally,
Section 3, Vendors’ Perspectives, offers insights from three producers of
portal software systems in use at institutions ofhigher learning and elsewhere.
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As the reader will see, portals are much more than next-generation
websites. They are a new class of Web-based environments, with deep
connections to institutional data systems on the one hand, and equally deep
connections to the needs and preferences of their end users on the other. A
campus portal can affect the recruitment and retention of students, faculty and
staff, and can impact—for better or worse—the productivity of all three
constituencies.

Portal implementations challenge and change the ways in which colleges
and universities perceive themselves and are perceived by their constituents,
both inside and outside the walls of the academy. As the case histories
presented here demonstrate, a portal is much more than a technological
advance; itis anew paradigm for intra-campus interaction and collaboration.
The portal is the higher education information environment of the future.
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ChapterlIl

The ABCs of Designing
Campus Portals

Ali Jafari
I[UPUI, USA

ABSTRACT

This chapter discusses the fundamental design requirements for building
Internet portals, in particular building portals for educational institutions or
so-called “campus portals.” The focus of the chapter is on understanding
portals and their design requirements from both functional and technical
perspectives for educational applications. It is meant to offer understanding
and to share know-how and experience with those who are involved in
various aspects of the design, development or implementation of portal
projects.

INTRODUCTION

Whenthe Web was introduced to colleges and universities in the mid-1990s,
one ofits initial applications was to create campus homepages as gateways to the
institution’s few and generally disparate websites. Highereducation’s early websites
werevery simpletouse, butonly alimited amount of information was made available
onthetop-level campus homepage. A campus homepage initially consisted ofanice
bigpicture ofthe campus or the chiefexecutive and a few links to general brochure-
like information. Itwas designed mainly to provide information for outsiders and for
prospective students, and its links were limited to perhaps only adozen secondary
pages. A visitor could explore all the pages ofacampus website in less than an hour.

Very soon, however, institutions realized the potential of the homepage as a
gateway into the vastinformation storehouses thatuniversities are. Ourhomepages

Copyright © 2003, Idea Group Inc.
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became cluttered collections of nested menus linking to hundreds of campus Web
pages. This profusion of options made our campus homepages difficulttouse, and
the typical campus website became an environment unfriendly to users. As a
remedy to this, schools began to put search engines on their homepages to help
users find their ways to desired information. Quickly, however, the search engine,
evenone withadvanced search features, became useless. Campus websites simply
offered too much information and theirhomepages offered too many links.

Theyear2000 witnessed many schools switching to anew design framework
for campus websites in order to reduce the usability difficulties. The new scheme
categorized information and resources for different groups according to their
specific roles and interests. For example, prospective students are a group of
visitors whoare mainly interested in information such asadmissionrequirements and
degree programs; current students, on the other hand, come to the homepage
looking forregistration information, online library resources and news about what
ishappening on campus. Many campuses changed their campus homepage designs
toinclude aprominentmenu of links to homepages custom tailored for major user-
role groupings, including prospective students, current students, faculty, staffand
alumni.

InJanuary 2000 and 2001, I conducted surveys by visiting 100 randomly
selected university websites. In2001 found a 15% increase in the number of top-
levelhomepages offering role-based links. Nevertheless, again because informa-
tion is being added to websites at a near-exponential rate, this role-based
homepage designreduced Web usability problems for only ashort period of time.

Even as some website designers were trying to redesign their campus
homepages with role-based, menu-driven interfaces, a few campuses began
exploringacompletely new concept, which would cometo be known as the Internet
portal. The concept was simple butinnovative. Using new programming tools such
as common gateway interface (CGI) and Active Server Pages (ASPs), campus
Webdesigners developed interactive services linked to their campus back-office
database systems. To use a typical portal application of this kind, the user was
required to logon. By looking attheuser’slog on informationand comparing it with
the informationresiding inacampus database, the portal immediately identified the
user as a member of the campus community, identified the user’s role and
dynamically presented him or her with arole-based Website that was appropriate
and optimized for the user’sneeds. For instance, users with student status could be
directed to a page optimized for studentuse. Users with faculty or staff'status could
bedirected to different pages, optimized for faculty and staffneeds. Inamatter of
weeks, aprogrammer could write programs thatnot only would identify auserand
link himor her to an optimized page, italso displayed personal information such as
the listof courses that the specific user had registered for, the number of e-mails in
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his or her e-mail box, the amount of money he or she owed the bursar’s office or
the parking operation and the types of news that would be most interesting to the
user. Portals quickly became the new buzzword on campus and in the higher
education information technology environment, became the hotdiscussion subject
in technology publications and at conferences, and created a market for new
technologies offered by dozens of vendors.

CAMPUS WEBSITES VS. CAMPUS PORTALS

The differences between a campus website and a campus portal should be
viewed from two different perspectives: functional and technical.

Functionally speaking, acampus website offers the same information and same
resource to whoever visits it. A website does not care who the user is. In this way,
itislike the New York Times. Anyone buying the newspaper from any newsstand
inany city gets the very same paper with the same front page, pictures and stories.
A portal, onthe other hand, is designed to recognize a visitor based on his or her
role, status and personal preferences. On this basis, it offers different sets of
information and resources personalized to the user’s anticipated needs. In order to
operate inthis way, the portalmustask for the user’s identification information and
requires atleastan initial authentication.

Technically speaking, portals offeractive and dynamic services as compared
to the passive services provided by traditional websites. Databases provide back-
endservices inall portal environments. The database may hold a single table just
toidentify amember’srole, ormay have accesstoabank oftables withina large
number of databases in order to identify each member and intelligently offer him or
herapersonalized setof Web services.

SELECTING THE RIGHT PORTALSOLUTION

Every campus faces the same question before itimplements a portal project:
whatisthe best portal solution for the institution? [t may take months to find the right
answer through the hard work of many individuals.

Followingisatable of measurable characteristics of portal systems as setup
for three hypothetical proposals. Please note that some of the “Required Charac-
teristics” might notapply equally to every portal project. Position on the listcanbe
used to reflect the priorities of the characteristics. Upon the completion of'this
analysis, each cell within the table should include a quantitative measure. For
instance, numbers from one to ten could be used, if accompanied by some
explanatory text.
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Selection Characteristics

Ease of Use. I have intentionally placed the ease of use requirement as the top
iteminmy listbecause I have become convinced of its importance through my many
years of experience inthe development of information technology (IT) systems for

Table 1. Portals Proposal Evaluation Matrix

Required Characteristics | Portal Option 1 Portal Option 2 Portal Option 3(e.g., Overall

(e.g, proposal from (e.g, proposal from homegrown portal Characteristic
vendor 1) vendor 2) project) Analysis

Ease of use

i Ty

Potential for
personalization
Availability of single
sign-on authentication
Ease of customization

Ease of integration with
existing services

Platform independence

Performance

Expandability

Conformity to open
standards

Availability

Favorability of pricing
and licensing terms

Viability

ADA compliance

Others

Overall option analysis Discuss best
option
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educational applications. First, ifasystemis not easy to use, it will be ignored by
theusers. [am sure thatmany of us in higher education institutions can think of many
IT projects that failed mostly because they were not easy to use. Second, the
institution will be forced to offer costly training sessions and develop instructional
manuals forahard-to-use system. Third, the institution will be forced to expand help
desk resources if its portal system is not easy to learn and use. This could be a
noticeable expense because a portal requires a 24/7 availability.

Oncourse was my firstenterprise Web application project. It was one of a
category of projects that later came to be known as course portals. Oncourseis
an enterprise course management portal system that dynamically creates a course
website for every course and automatically offers access to every student and
faculty member at each of the eight campuses of Indiana University. It was
developed in the late 1990s in my WebLab at the Indiana University Purdue
University Indianapolis (IUPUI) campus. My top three design requirements for
Oncoursewere ease of use, ease of use and ease of use! It was certainly thataspect
ofthe Oncourse project that made it spread throughout the [UPUI campus and
other campuses of Indiana University much faster than other course management
solutions did at other institutions. For instance, in the fall of 1988 when we offered
Oncourse as a beta environment at the [UPUI campus, more than 600 course
accounts were created serving more than 12,000 students. Only 37 faculty
members within this group received workshop training the other 200 just figured it
out on their own. The ease of use and dynamic enterprise nature of Oncourse
certainly contributed to its success.

Maintainability. Once a portal system is in production, it requires routine
maintenance. The routine maintenance is always being mistaken for hardware
maintenance and backup of the database. Routine maintenance includes the
maintenance of software and databases that may constitute a major part of a
portal’s support. The questions are how much maintenance a systemneeds, how
often, with what cost, by whom, the internal staff or external vendors?

Potential for personalization. One of the unique characteristics of Web
portals compared to traditional Web home pages is that portals can adapt to the
individual characteristics of the user. The more fully the portal adapts, the better.
Personalized portals are easier to use, less costly to support and more interesting
to visitthanstatic Web pages. A personalized portal automatically offers different
information and resources to different users based on theirroles, rights, interests,
pastusage, etc. Weare inthe very first stages of using the new generation of portals
with personalization capabilities. The limits of what we can do with them have yet
tobe fully explored.
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Availability of single-sign-on authentication. A good portal should not
askits users to authenticate more than once. For instance, single-sign-on authen-
tication should let students access information about all of their current courses,
register fornew courses, access their campus mailboxes, pay their parking fees, use
aninstant messenger, renew books borrowed from the library and the like. Even
though these services may be based on different computer hosts, each requiring
authentication, the user should need to authenticate only to the portal and rely on
thatapplication’s authentication coordination feature to enable transparent access
toall the services forwhich theuseriseligible. A portal thatunderstands the user’s
role can provide automatic authorization, offering appropriate access permission
andeditingrights and privileges to various services according to the user’s rightand
role within thatapplication. For instance, if T am the instructor of record for the
Intelligent Agents course, the portal should automatically offer me sufficient
privilegesto editthe online contents of my course. Similarly, the portal should letme
give grades tomy students, look atmy students’ profiles, etc. Or suppose thata staff
member within the campus news department has responsibility for posting news on
the campus homepage. Once she authenticates to the portal, the portal should
automatically give her alink, somewhere on the portal’s personalized main page,
that takes her to a data-entry screen she can use to post news text and images on
the front page of the campus website.

Ease of customization. Although portals are not the only type of software
thatoffers customization, many believe that customizationis only available inaportal
environment. Microsoft Office has offered customization foranumber of years.
Customizationis anice feature offering certain predefined types of software and
various settings to different groups (customers) in a portal environment. For
instance, the capability of customizing the personal portal page (MyPortal) by
moving the e-mail channel to the top left corner, the bookmark channel to the left
side, thenews channel to the middle column and the weather to the lowest part of
the page.

Ease ofintegration with existing services. Any portal system should have
features thatallow itto be integrated with existing databases and Web application
services. Forexample, acampus portal would have very little value if it weren’t
integrated atleast with the campus student information system. Before acampus
portal projectis begun, the design team should identify all the existing databases and
services with which the portal is to be integrated.

Most portal projects, when initiated, are broken into different phases, each
withadifferentdeploymentschedule. Each phase may include the integration of
existing services into the portal. For example, the integration to the campus library
system may not have sufficient priority to be included in the first phase, but it may
be inthe plan for inclusion into the second or third phase of the project.
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Itisimportantto keep in mind thatintegration is atwo-way street. The campus
will want to integrate future services and products with the portal system. The
“hooks” aportal productoffers to facilitate integration include application program-
ming interfaces (APIs) and adherence to open software development standards.

Platformindependence. Many vendors of portal systems tie their products
to the operating systems or hardware products of particular manufacturers.
Sometimes this is because a partnership exists between the two companies. Other
times itsimply reflects atechnology preference or a business decision on the part
of the portal system vendor. Selecting a portal product that is tightly tied to a
particular operating system is limiting but may be practical, especially if that
operating systemis well supported on campus and has abright future. Inmost cases
such a decision does not also tie the portal to a single hardware vendor. The
flexibility to change hardware vendors in response to market conditions is impor-
tant, so a portal decision that ties the campus to one hardware vendor is not just
limiting butdangerous. Unless the campusI'T environment s single-vendor focused,
and s projected to remain so for the life of the portal product, platform indepen-
denceisanimportantselection criterion.

Performance. The performance of the portal is critical when the system is
under heavy use. Performance problems become noticeable to the users when the
system slows down or rejects new log ons. Performance problems tend to occur
during periods of peak use ofthe system, for instance atthe beginning and end of
asemester. When implementation decisions are being made, the team needs to
consider such factors as network capacity, performance benchmarks of the
hardware being considered and the expertise of the system administrators in tuning
the performance of the operating system on which the portal application will run.

Expandability. Every portal productanalysis should seriously consider the
expandability of the system. A portal, at the beginning ofits deployment, may not
besubjecttoheavyuse. However, any successful portal project is likely tobecome
a‘““victimofits ownsuccess” and to need periodic expansion during the course of
its operation. Complex economic considerations will dictate the capacity and
performance ofthe initial portal system deployed, butan intelligentimplementation
will assume that the system will need to be expanded and upgraded as its users
become increasingly reliantupon it, and will select the components of the system
accordingly.

Conformity to open standards. When portal system vendors and develop-
ersuse open programming and interface standards, they dramatically increase the
ease with which their systems can be integrated with products created by other
vendors. One of the most familiar open programming standards is Open Data Base
Connectivity (ODBC). ODBC allows portal developers to write applications and
tools that work with any database (e.g., student records, user directory) that
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supports ODBC. Because of the thriving ODBC development community, every
major relational database is now compliant with the ODBC standard.

Availability. Availability refers to the readiness of the technology for actual
productionuse. “Out of the box” readiness is rare, even for mature commercial
products. Most of these are highly configurable and require a great deal of pre-
production setup. Availability may be an even bigger concern for home-grown
portal software. The beta version of such a product might proveitselfready ina
limited testing environment but notbe ready for use ina production environment.
Tomake sound, informed decisions, implementers need an exactunderstanding of
where their chosen product standsinits life-cycle.

Favorability of pricing and licensing terms. With more and deeper budget
cuts facingeducational institutions, itis importantto have a fullunderstanding of the
portal project’s implementation and support costs. In most cases the cost of
software licensing is the smallest part of the total equation. Day-to-day maintenance
ofthe software and the underlying databases, user supportand system upgrades all
require considerable human resources and budget. [facampus does not purchase
maintenance and upgrade contracts from its portal software vendors, it should
seriously consider having on board a strong technical staffand management team.
Calculation of the overall budget for implementation and maintenance of a portal
project is not easy. Many costs remain hidden until the portal project is in
production.

Viability. Ifacampusis planning to build major part of its portal system using
itsinternal resources, it should pay special attention to the viability of the develop-
ment group. Dependency onasingle developer should be avoided. Because staff
turnover is ultimately inevitable, the project manager should insist on complete
documentation ofthe code developed. This may be a bigger concern for smaller
campuses with small numbers of IT staff on the development team.

Similar concerns arise when a campus acquires software and services froma
new company oronethatis facing financial difficulties. A commonsafeguard insuch
asituationistorequire the vendor to place and maintain in escrow a copy of the
source code for its portal application. This won’t entirely avert disaster if the
company goes outofbusiness, butitwill provide the campus with the means tobegin
arecovery.

ADA compliance. [t may notbe practical to design every portal application
for compliance with the Americans with Disabilities Act (ADA), but by using
modern design techniques, the cost of compliance can be reduced. For example,
ifthe portal environment supports features such as cascading style sheets, itcan
provide aset of templates incorporating fonts that comply with the ADA.



Designing Campus Portals 15

STEPS IN BUILDING A CAMPUS PORTAL

The process ofbuilding a portal can be divided into four steps: define, design,
developanddeploy.

Define. One of the earliest tasks in a portal project is to define the functional
requirements of the system. Requirements may be gathered from different user
groups and the leaders of academic and service units associated with the campus.
Amongthese groups are the faculty, students and staff, in addition to outside groups
who would use the portal, such as alumni, prospective students, etc. Academic and
service unitleaders include department chairs, deans, the provost, library execu-
tives, computing services executives, registrar, bursar, admissions executives and
thelike. The bestway toaccomplish the task of defininga campus portal isto initiate
a committee or task force to include representatives from these core campus
groups.

Thedeliverable ofthe “define” phase is a conceptual document identifyingall
major functional requirements for the portal.

Design. As willbe discussed ina later section, the design of a campus portal
isthe mostimportantand critical part of the project. The design should be done by
individuals with expertise in technology and an understanding of end users’ needs.
Thedesign ofaportal should follow the functional requirements architected by the
“define” group, with inputand guidance from the senior software engineer who has
been giventherole of systemarchitect. Individuals participating inthe design phase
include engineers and experts in software, database administration, security, user
interface technologies and hardware. The design group can be amixture of internal
staffand external vendors and consultants.

The deliverable of the design phase may include comprehensive technical
documents and blueprints describing all major technical requirements and proce-
dures necessary for the development of the system and the integration of its
components.

The 80/20 rule. Over the last couple of years I have found myselftalking a
lotaboutthe “80/20rule.” My talk ofthe 80/20 rule gets longerand longeras I read
or hear about portal projects that bypass the design phase and jump into the
development and deployment phases of the project. I believe that 80% of the
success of aportal project depends on the quality ofits design work and the forward
thinking putinto the conceptual and technical architecture of the system. The other
20% ofthe project’s success is due to the quality of the portal software—the engine
thatacampus buys or develops using its internal resources. Itis notunusual to find
acampus portal committee spending most of its resources and time comparing
different commercial portal software products rather than committing their time to
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consideration of what the campus needs, the services it wants its portal to provide
and the changes that should be made to the IT infrastructure of the campus to
support the implementation of the new portal environment. Campus groups
including administrators, service providers, and end users can offer substantial input
to the design ofa portal project.

Develop. The development phase of a portal project should begin after the
projectis fully defined and is conceptually and technically designed as elaborated
in the previous sections. The development phase of a portal project does not
necessarily mean thatacampusis “developing” the software rather than buying a
commercial system. A campus portal is a project, it is not a product that can be
entirely purchased from one commercial vendor. A portalis asystemthatintegrates
many different technologies and Web-based services. A campus may buy alarge
portion of a portal system from a commercial vendor. But these pieces must be
integrated with other products and services thatacampus has developed internally
and would like to continue to develop and maintain. A high quality portal froma
commercial vendor can be linked with existing institutional databases through the
APIsthatthe vendor provides.

Should acampus buy the primary components of'its portal project or should
itbuild them? There are three obvious options: buy, build and ahybrid ofthose two.
Ibelieve thatevery portal project eventually takes a hybrid approach, combining
commercial components with others that are internally built or customized. The
proportions of bought and built components vary widely. Let me say again,
however, that I feel it is a serious mistake for campuses to contract out the
conceptual design aspect of the project.

Deploy. The deployment ofaportal projectincludes the actual installation of
the portal software and delivery ofaset of production services. The deployment
requires offering services associated with the day-to-day operation of the system,
including hardware and software maintenance, help desk support, system up-
grades, etc. Some of these services may be contracted out to outside vendors or
technology service providers. Many of the services require an ongoing commitment
oftime and effort from staftina wide variety of campus offices. This isamong the
mostimportantreasons forincluding on the design teamrepresentatives fromall the
offices that will supply information or services to the portal.

THESYSTEM ARCHITECT: KEY TO A GOOD
PORTALDESIGN

Who should design a campus portal--a system architect, the vendor or a
committee? A wrong choice could resultina weak portal framework and system
thatdoes not meet the functional and technical requirements specified in the project
definition.
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System architect. Building acampus portal is very similar to constructing a
new building. Therefore, procedures used inabuilding project can offerideas and
suggestprocesses for building a campus portal.

Building projects and portal projects both offer various services to campus
communities. Both types of project require different types of expertise in their
designand development phases. Inthe case ofabuilding project, we need structural
engineers, mechanical engineers, heating and cooling specialists, interior designers,
etc. Inthe case ofacampus portal, we need system engineers, software engineers,
database designers, interface designers and the like. For both types of project, we
buy and integrate some ready-made materials. For instance we buy windows, light
fixtures, furniture, etc. for abuilding and we buy database software, computer
hardware, e-mail clients, portal engines, etc., for our portal projects.

Onemajordifference, however, between these two types of projectsis the fact
thatin every building project we DO use an architect but in campus portal projects
we DONOT always assign someone the role of architect. [ know of many portal
projects inwhich thisrole has been assigned to acommittee or group of people who
lack sufficientand appropriate knowledge and expertise. In other cases, the vendor
who supplied the portal software filled the vacuum and played the role of architect
for the project.

Who should play the role of an architect for a campus portal project? A
campus portal architect should:

*  Haveacomprehensive understanding of Internetand IT services and their
applicationto the mission of the university (teaching, learning, research and
creative activity, and outreach) and the complex administrative needs of the
highereducation enterprise

*  Understand the IT needs of faculty, students and staff

+  Beveryimaginative andableto foresee the future development of information
technology

+  Haveagoodknowledge of various I'T technologies and their comparative
advantages and potential integration challenges ina portal system.

Like the building architect, the portal architect does not necessary need to be
expertinevery aspectof IT. A typical building architect has just enough working
knowledge of mechanical engineering, structural engineering, interior design, etc.,
to help him or her make design decisions.

A campus portal architect can be a member of the professional staff,
administration or faculty whose experience adequately supports therole. Idon’t
agree with giving this task toanumber of individuals ortoacommittee. A committee
may be assigned to offer direction to a portal architect. Such acommittee could
analyze the different design options suggested by a portal architect. It could review
the final design options submitted by the portal architect and make recommenda-
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tions to campus authorities. Butthe committee cannotand should notitselfdo the
design ofthe campus portal. The portal architect should be held responsible for the
design and architecture ofacampus portal.

INDICATORS OF AGOOD PORTAL

The following indicators can be used to identify a successful portal project.

The portal should know the user. A good portal shouldrecognize all ofits
members (authorized, active users) and provide resources and services to them
based on theirrole, interests, permission right and preferences; the more a portal
knows aboutits members, the more personal and useful itis. Portals know their
members through various sets of data made available to them either manually or
automatically.

The portalshould be “sticky.” A good portalis sticky. Ithasuseful features,
offersneeded resources, and has akind of look and feel that encourages users to
comeback anduseitagainand again. Portal architects, designers and administra-
tors should always be alert to new services and features that would make a portal
sticky, even services and features that may not be directly related to the mission of
the project. Forinstance, the portal could include an eBay-type electronic auction
service where students cansell their surplus stuffand look for things offered by other
students on theirown campus. Froma faculty perspective,a good portal could offer
services to postnotices of campus lectures to lists of scholars whose previous use
ofthe portal suggests that they are interested in the speaker’s field of research.

The portal should be well used. A good portal should beregularly used by
members of an institution. Low usage ofaportal is a clear indication ofbad design
or poor maintenance. It indicates that the portal is not meeting the functional or
technical needs ofits users. Poor usage ofa portal might also mean thatitduplicates
aservice offered elsewhere on campus.

The portal should offer a gateway into most campus Web services. A
good portal offers the campus a single gateway into most or all of the Web-based
services and resources amember needs.

USABILITY,AKEY TO PORTAL SUCCESS

Tamabig fan of Amazon.com. I likeitbecauseitis easy to use, easy to learn,
itknows me and understands my needs, and to some extend it is “smart” and shows
meonly advertisements that [wantto see. Many of my colleagues like Amazon.com
too, especially those who are not technically oriented and who have limited Web
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experience and computer knowledge. They like itbecause it works and they don’t
need tomake phone calls orask friends to show them how to do things or find things.
Amazon.comisamongthe very few portal sites that1 give a grade of A forthe design
andusability of the environment.

Usability is the extent to which asystem supports its users in completing their
tasksefficiently, effectively and satisfactorily. Usability may also include an aesthetic
component. Onthe Web, usability extends to factors such as speed, intuitiveness
ofnavigation, clarity, ease of use, personalization and readability.

A growingbody ofliterature addresses the subject ofusability for websites and
homepages, but very little can be found that focuses on portals. [ recommend using
www.useit.com, the site of Jakob Nielsen (Nielsen 2002), where the reader can
gainageneral understanding of Web usability and find guidelines forimplementing
usability principles. The following section focuses on those aspects of usability that
areunique to portals.

Usability requirements of campus portals are more extensive than those fora
campus homepage. Campus and commercial homepages are typically designed for
publicuse: anyone from anywhere may visitand should be able to use and easily
navigate throughout the environment. Campus portals on the other hand are
intended primarily for internal constituencies, members who have usernames and
passwords and most likely have extensive knowledge about the institution and the
Web services and resources it makes available.

A large proportion of visitors to acampus or commercial website are first-time
visitors who can be considered “novice” users. They may or may notreturn to the
website in the future. Users of campus portals, however, are expected to use the
portalregularly—as often as several times aday. The majority of visitors to campus
portals are expected to quickly become “experienced” users as opposed to the
typical novice and casual users of websites and homepages.

Campus portals offer a suite of feature sets thatare notavailable from typical
websites or campus homepages. Examples ofthese features include personaliza-
tion, customization and the like.

Campus portalsuse different Web technologies, and use dynamic architecture
toprovideactive environments, as opposed to the much more static, passive nature
ofthe websites and homepages. Campus portals are profile-based environments
thatrequire authentication before offering services.

Usability Testing of Internet Portals

Usability testing of campus portals should include evaluation of the unique
characteristics of portals as mentioned above, in addition to general measures of
Webusability.
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The followingis alist of variables that may be useful in usability testing of
Internet portals. Please note that some of the variables are also commonly used in
usability testing of traditional websites and homepages.

Authentication time. How long does it take to authenticate to the portal
environmentand enter into the top-level portal page (MyPortal)? How much longer
doesittake to authenticate during the peak times of the day? How long does it take
during peak periods ofasemester? (Authentication logs can help you estimate the
amount of time a single authentication takes.) Can you simulate a worst-case
scenario to measure this variable? Are there other services whose performance
affects authentication time, for instance, external services like e-mail and news
servers furnishing resources into the personal portal pages (MyPortal)?

Single-sign-on authentication. How many of the Web services withina
portal environment can be made available on the strength of the initial login
authentication? Inatypical faculty or student situation, how many times must they
authenticate to access a typical set of services (see their current courses, register
fornext semester, read e-mail, pay bills, etc.)?

Role-based authorization. Does the system offers role-based authorization
to various applications and services offered within the portal environment? For
instance, do faculty advisors of record get automatic rights to their students’
enrollment information, transcripts, etc.?

Page load time. Does the size of the files making up each portal page,
includingalltheimages, graphics, icons, background, scripts, etc., adversely affect
the time it takes for the page to load? Does it meet the five-second download
standard suggested by Web usability experts? If your campus offers distance-
learning courses, how long will ittake to load portal pages for students connecting
through slow modems or taking courses from an overseas country?

Design consistency. How much user-interface design consistency exists
among the portal pages? How much of the experience gained by a user in the
configuration and use of one application within the portal environment can be
applied to others?

Page design. Does the overall interface conform to accepted user interface
designrequirements.

Single-click shortcutback to top-level page. Does each portal page offer
ahyperlink shortcut back to the top-level page? [fnot, why not? Does the “back”
button ofthe Web browser work as expected throughout the entire environment?

Level of personalization. How automatic is the updating of the role-based
features of the portal? Ifan undergraduate student switches to graduate student
status, does he or she automatically getaccess to resources thatare accessible only
to graduate students? Arenew students added to an instructor’s course automati-
callyaddedto the class roster on the instructor’s course website? [fan employee’s
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role changes, would the employee automatically receive access to the same Web
services that others with thatrolereceive?

Level of customization. To what extent can users customize their portal
interfaces? Do you offer aninitial, default page design to each user group (student,
faculty and staft)? Do you offer default customization at the department level within
agivenrole, for instance to faculty members in the department of engineering?

Browser compatibility. Do all applications and tools available through the
portal behave the same in both Netscape and Internet Explorer? How about
authentication and authorization? What versions of the Web browser are you
supporting? Do you offer an automatic notification warning to those who are not
using a supported Web browser?

Platform compatibility. Does your portal run the same on all platforms and
withall operating systems?

Configuration robustness. How robustis the system againstuser errors and
improper configurations? For instance, can a user delete major applications that
cannot be easily reinstalled? Consider a user who deletes the application that
provides access to online course websites? Can he or she easily bring itback? Does
the system give the user an automatic warning, with instruction on how to bring the
channel back, before allowing itto be deleted?

A portal system with poor usability will require more training and more 24/7
user support. Therefore, there is anegative relationship between usability measures
of portals and costs of training and routine user support. The easier a portal system
is to use, the lower the cost for training and user support (see Figure 1). This
emphasizes the advisability of spending alarger portion of the portal project budget
onthedesignoftheuserinterface, as well as conducting usability testing before and
after the deployment of'a campus portal.

Figure 1. Portal Usability vs. Training and Help Desk Support
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Unlike traditional websites and homepages, portals require a two-stage
usability testing process. The first stage should be focused on first-time ornovice
users; the second stage should focus on experienced users. As discussed at the
beginning of this section, portals are intended—and should be designed—to be
used very frequently. Users of traditional websites and homepages are likely to
remain novice users. Because they will rely on the portal for most of their Web-
based information access, users of portals can be expected to attain a higher level
of proficiency. A successful portal will facilitate and support this expertlevel of use.

Usability Testing Methodology
First-time users are the new members of a portal environment who are using
the environment for the firsttime. They should be expected to quickly become
advancedusers who will use the portal environment many times each day. The best
portal environment is one thatanew user can sign onto successfully and use easily
withoutneeding to read an instruction manual or watch ademonstration.
Laboratory-based testing can be used to evaluate the usability aspects ofa
campus portal. The laboratory method is appropriate for formally testing usability
for both the first-time and advanced users of a campus portal. The following
procedure could be used for the laboratory-based testing:
»  Identifyaseries oftasks as elaborated below and create a task sheet.
*  Randomlyselecthalfadozen subjects torepresent each user group (faculty,
student, etc.) and have them participate in the laboratory testing.
»  Askeachsubjectto perform tasks as specified on the task sheet.
*  Observeand documentthe performance of each subject.
*  Conductexitinterviews to find out why mistakes were made or why wrong
procedures were used.
*  Analyzetheresults.

Obviously, this type of test involves exposing new users of campus portals to
aseries of tasks and evaluating their success. Eachtask isatypical use of the system
foramember of the test subject’s user group. Such tasks mightinclude signing on
tothe portal, reading e-mail messages, visiting a course site, configuring the news
channel, registering for a course and the like. The easiest way to identify and define
tasksistodevelop aseries of scenarios, each representing a typical application of
the portal system by a group of users. In each user group there may be subgroups
whose use of the portal is somewhat different. For instance, a student may sign on
from home, from a computer cluster at school or from a personal wireless laptop
inthe classroom. A faculty member may use the portal in his office, athome and in
the classroom.
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Categories of usability problems. Usability problems can be divided into
three categories: critical, importantand annoying. Critical usability problems are
those that preventauser from completing atask. Forinstance, itisacritical problem
ifauserisunable to sign on,access acourse or read news. Important problems are
those thatsignificantly slow down completion of amajor task. Annoying problems
delay theuserslightly or simply irritate the user without otherwise impeding his or
heruse ofthe portal.

Stress testing. One of the important factors in portal usability is the technical
performance ofthe portal under heavy use. This will certainly affect the overall
usability ofthe environment. Forinstance, ifthe system cannothandleaheavyusage
load, the page load response time may increase or the portal may simply rejectnew
usersign-ons. Thisis less aconcern with websites butis a very serious problem with
portals. Using awebsite generally involves requests for static files of textand a few
staticimages froma Web server. The browser asks for a page, the server sends it
to the browser, and the request is fulfilled without extensive processing by the
server. A portal page requires much more server processing before arequested
pageispushedback totheuser. Forinstance, once auser signs oninto hertop-level
portal page (MyPortal), the portal server must do several database queries and run
stored procedures to collect information stored in the user’s profile and then
custom-build the page before sending itto the user.

Conducting portal stress testing isnotan easy task. It can be conducted intwo
different ways, by a simulation method and by analysis of software code. The
simulation method canbe accomplished by development of operating system-level
scripts thatsimulate alarge number of simultaneous requests to the server. A typical
scriptmightrequest sign-on to the portal, requesta personal portal page, retrieve
news, etc. The second method of stress testing is more technical and requires
analysis of the portal software source code to estimate the amount of server time
(CPUtime) to complete each task. Forinstance, it would calculate the number of
database queries and the types of queries that would be required to load a personal
portal page. This information can be used to estimate theamount of serverresources
used for every task. Because portal systems are very complex, their performance
is affected by many factors, some of which are difficult to foresee in a purely
theoretical context. The simulation method, run againsta fully operational portal
system, will always provide much moreuseful information than an abstractanalysis
ofthe software source code.

Levels of portal usability testing. Portal usability testing can be broken into
three major levels. Each level may require its own testing. The levels are:

*  Portal-level usability: initial authentication, access to various features,
configuration of features, editing of profile information, changing of configu-
rations, etc.
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»  Site-level usability: information architecture, site navigation, searching,
linking, writing and editing of textual material, etc.

*  Page-levelusability: clarity of the options on the menu bar, consistency of
page design, consistency of theme, etc.

An affordable usability exercise. This inexpensive usability exercise should
take less than a day to complete. Itallows quick identification of major usability
problems withina portal project.

Visitacouple of classrooms and ask students what they like and dislike about
the campus portal, how many ofthemuse the portal, how often, why they don’tuse
it, etc. Take anassistant with you to tally responses and take notes. [ would suggest
visiting alarge-enrollment freshman class (introductory psychology, history, etc.)
and a graduate-level course.

Then ask similar questions of a group of faculty and staff. Visita couple of
academicunitmeetings (departmental faculty meetings, schools faculty meetings,
etc.) inwhich faculty members gather to discuss their own issues.

Meet with your campus help desk personnel and ask them about the questions
they are being asked most frequently, the ones they find mostnaive oruninformed,
and who is asking those questions.

Ifyouhaveafaculty developmentcenter or faculty help desk, ask the staffthere
similarquestions.

Anideal team to visit these sites would include a high-ranking I'T manager
accompanied by amember of the portal team (someone who knows every page and
allthe features of the portal) and a note-taking assistant. [ would suggest repeating
this practiceregularly, especially a few months after portal implementation and a few
months afterrelease of each new version or major enhancement.

Some Observations About Usability

I'seemany highly used Web applications within higher education institutions
whose user interfaces do notincorporate common sense and an understanding of
basicuser expectations. am even more surprised when I hear that the institutions
responsible for these applications claim to have conducted extensive usability
testing. Many of these purportedly tested systems have very basic usability
problems thatcould beidentified by someone with evenavery basicknowledge of
user interface design. For example, I saw a very heavily used e-mail client
application withina course management system that does not meet some very basic
user expectations forreading and managing e-mails. When [ read my e-mail with
this system, the interface did not provide anicon touse to delete amessage, nor did
itshow me the date the e-mail was sent. The usability exercise discussed above
would have been able to detect these problems.



Designing Campus Portals 25

Istill see many popular campus portals that donot offer a direct sign-on box
onthe front page of the campus portal. Users are required to click on alink oran
iconto getto another page before being able tologinto the portal. Idon’t see any
reason why the sign-on box (fields to enterusername and password) should notbe
placed onthe front page. Onthe plus side, putting the sign-on box on the front page
ofthe portal would eliminate one unnecessary click and oneunnecessary page load.

DISTINGUISHING BETWEEN A PORTAL
AND A HOME PAGE

This might be one of the most controversial issues discussed among portal
experts. The majority supports the use of a URL for the portal different from that
ofthehomepage. Very few, includingmyself, believe the same URL shouldbe used
for both campus homepage and campus portal.

My opinion is that the campus portal should take over the well-known and
easy-to-guess URL thatthe campus has been using for itshomepage, typically http:/
/www.universityname.edu/. I don’t see many benefits tousing a different URL to
access the campus portal site, such as http://my.university.edu/. Instead, I believe
that the campus homepage should function as the top-level sign-on page of the
portal by having a portal log on field somewhere on the page campus website.
Campus visitors who donothave accounts for the campus portal system can enjoy
the generic contentavailable there. Students, faculty, staff, alumniand other groups
who dohave portal log onIDs can enter thatinformation and getimmediate access
tothe portal. As discussed below, this offers certain advantages and benefits.

Oneless site to maintain. Instead of maintaining two different websites, one
for the home page and one for the portal, which is done on some campuses by two
different groups, only one page has to be maintained.

Easy-to-remember domain name. Most people remember or can easily
guess auniversity domain name, and thus can easily find the university’s Web
homepage. There is no agreed-upon naming convention for the campus portals
although many prepend “my.” onto their main domain name.

Easier access. Web browser software such as Microsoft Internet Explorer
and Netscape Navigator offer only one “home” icon on their navigation bars, not
two. Using asingle URL for both the campus homepage and the campus portal
automatically solves the problem of which URL should be added into a Web
browser configuration file as the default homepage for the browser on a given
campus.

Automatic exposure to campus activities and news. With the notion that
allmembers wishing to use the campus portal should visitthe homepage of their
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campus in orderto log on to the campus portal comes an automatic exposure to the
campus website’s front page. Today most campuses’ homepages include anews
and announcements section. By keeping the portal and the homepage accessible at
the same URL, an important campus news flash orannouncement can be quickly
broughtto the attention of'a majority of campus personnel.

One ofthe very firstuniversities to implement the single URL convention for
both the campus homepage and the campus portal was Brigham Y oung University.
Their multi-purpose website entry page is shown in Figure 2.

Figure 2. Use of Campus Website to Offer Sign-On Access to Campus Portal
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CONCLUSIONS

Portals mustinclude features that optimize users’ time in front of the computer.
They should encourage frequent visitation by offering the exact services and
resources thatmembers require to perform daily teaching and learning activities.
Faculty and students spend an increasing amount of time working in front of
computers. A good portal design should offer time optimization to every member.

Eighty percent of the success of a portal project depends on the quality of its
design work and the forward thinking evidenced in the conceptual and technical
architecture of the system—including the human aspects, those things that make a
portal sticky, dynamic and help it offer the exact services thatits membersneed. The
other 20% of the success of a portal is due to the quality of the portal software or
the portal engine that campuses build on their own or buy from an outside vendor.
Therefore, itis very importantto include the right architect, interface designers and
forward-thinking technologists in the design phase of a portal project.

Ilook forward to aday when every homepage on every campus has a small
sign-onbox inthetop left corner of its front page. After asingle sign-on, members
receive a portal page that is intelligently personalized and optimized for each
individual member of the portal community: student, faculty, staff, parent, alumnus
and prospective student.
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Chapter 111

Keeping Your Eyes on the
Prize: Using Inquiry
to Increase the Benefits
of Institutional Portals

Stephen C. Ehrmann
The Flashlight Program, USA

ABSTRACT

This chapter describes eight potential educational uses of institutional portals
(e.g., helping instruction become more spontaneous and adaptive, supporting
learning communities,; reducing cost of service delivery). It then describes a
long-term program of data collection that can improve the educational
effectiveness of portals, and control the costs and stresses of portal operation.
Studies include: a. baseline data (how well are those goals being met without
a portal?), b. debugging studies (what factors are tending to block portal
effectiveness?), c. cost studies (what aspects of portal development, operation
and use are so costly, time-consuming or stressful that they threaten system
success?) and d. outcomes assessment (is portal use contributing to outcome
improvement?). The non-profit Flashlight Program has developed a number
of evaluation tool kits that can be helpful in doing studies of these kinds.

Copyright © 2003, Idea Group Inc.
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WHATIS AN ‘INSTITUTIONAL'PORTAL’?

For the purposes of this chapter, an “institutional portal” is defined as a
tailorable user interface that provides efficient access to an extensive set of
institutional resources, communications channels and external resources.

WHY BOTHERTOSTUDY
YOURINSTITUTION’SPORTAL?

Without a study no one can really tell whether a portal is educationally
successful. So(skeptics mightargue)it’s saferand cheapernotto do the study and
tosimply assertthatyourportal is educationally successful. Besides (theirargument
might continue) if you do a study and find out that your portal has been a waste of
money and effort, it might cost your job.

Read this chapter and then decide for yourselfwhetherto doastudy. Asyou’ll
see, the chapter argues that evaluation can play the same role for a portal that
headlights play for a car driving on a twisting road at night: the right kinds of
evaluation can help increase the portal’s chances of success and efficiency.

FIRSTSTEP TOWARD DESIGNINGASTUDY:
WHAT KIND OF EDUCATIONAL OR
INSTITUTIONAL PROGRESSISTHE PORTAL
INTENDED TO ASSIST?

Likeacabinet full of flasks, test tubes and chemicals, a portal can potentially
beused for several different educational purposes, depending on choices made by
the institution and the users. That will determine the shape of these studies, sowe
need to define the portal’s purpose. Which goals are most important for your
institution?

*  Enable faculty to offer instruction that is more spontaneous, flexible and
adaptive (because they know thatall their students are logging on atleast once
aday).

*  Createafoundation forlearningcommunities (by providing effective groupware
and providing multiple reasons for people to log on atleast once aday).

*  Help the users and providers manage an increasingly large and diverse
constellation of information for the purposes of teaching, learning and
research.
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+  Saveuser’stimeand/orincreasetheiruse of services (dueto gains in personal
efficiency).

*  Reduceinstitutional costs of service delivery by consolidating, reducing or
eliminating traditional ways of providing services and using the portal instead
(e.g., offering online registration rather than staffing to handle face-to-face
registration ofall students).

*  Helptheinstitutionreduce the costs of system change by creating an operating
environment thatallows systems old and new to interact smoothly with one
another.

+  Strengthenthe bonds with alumni and others outside the community; increase
support from these groups for the institution.

*  Changestudent, faculty and staffattitudes toward the institution (the institution
is seen as transparent, helpful and supportive rather than opaque and a
barrier).

Of'course, the portal alone cannot achieve any of these goals. The relation of
portal to purpose is somewhat analogous to the relationship of yeastto bread. It’s
hard to bake bread without yeast, just as it’s hard to communicate daily with
studentsifthey don’tlog on, butneither yeastnor portals are the only ingredients
inthoserecipes.?

It’stemptingto claim “all of theabove” as goals for your institutional portal. But
remember thatactually reaching each ofthese goals requires a different series of
action steps (“ingredients”), and a different set of studies to guide the effort. The
more goals your portal seeks to achieve, the greater the expense will be.

The rest of this chapter describes the different kinds of studies that, in
combination, can provideauseful and efficient way to guide your institutional portal
to functional success. Select those studies that make the most sense for your
institution.

STUDIES THATHELP LAY THE FOUNDATION

Ifyourinstitution s still considering whether to create (or totally revamp) its
portal, it makes sense to find out what other institutions are learning from their
experiences with portals. Ifyou can’t find a study on this topic, you could do your
own. Forexample youcouldsend aninitial set of candidate goals to peer institutions
thathave had portals forayear ormore. Followup with phone interviews. Ask the
respondents to assess the success of their portals in each of those areas. What
evidence do they have for citing suchasuccess? (Unless thatinstitution is doing an
exceptional job ofhelpingits staffdo studies, expectanecdotal information here; it
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canatleastbesuggestive, evenifitisrarely compelling.) Alsoaskthemaboutareas

of stress and cost during development and operation of their portals.

Studies such as these can help you develop an action plan for your portal
projectand guide your early work on the other ingredients needed to achieve the
highestpriority goals. Youmightlearn fromthis study, forexample, thatlearning
communities can be supported and even created with the help ofaportal. Youmight
alsodiscoverthatsuccessful learning communities require many other ingredients,
too, some of which may not currently be present at your institution. These might
include ways of coordinating student registration in multiple courses, faculty
development on how to grade work done by students in teams or creation of new
courses. The non-portal ingredients for alearning community, such as those listed
above, can take longer to put in place than the creation of a portal. Iflearning
communities are a major reason for creating the portal, it makes sense to begin
putting the otheringredients in place as soon as possible so that, as soon as the portal
isinoperation, itcan help create and support learning communities.

Thenecessity of other ingredients such as faculty development, new online
services ornew course designs may seem obvious butmany colleges have invested
intechnology and found disappointing results because they followed this route:

1. Some peerinstitutions boughtanew technology (let’s call ittechnology “A”);
there was lots ofbuzzaboutit. Enthusiasts said Technology A could beused
to supportlearning communities.

2. Sothisinstitution bought Tech A, too; discussions of learning communities
were then put on the backburner until the system could be made operational.

3.  Two years later, after Tech A was deployed and reasonably reliable,
discussionreturnedto learning communities. Someone pointed out that faculty
developmentwould benecessary, so, after a few more months, the first small
workshops were offered.

4.  Ayearlater, otherneeds had become apparent: new recruitment brochures
were drafted, for example, to try to attract students who liked learning
communities. Some fixes were needed in space scheduling systems. Change
was slow and uneven, however. Money for these investments was in scarce
supply. No one had thought to raise such funds, and the new technology had
soaked up most ofthe available funds.

5. Twoyearslater, interestin Technology A had almostdisappeared. Itseemed
slow and outdated. The attention of technology enthusiasts had turned to
Technology B, which had ‘visualization’ as astrength. Learningcommunities
hadneverreally gotten offthe ground. Those whonoticed this failing tended
toblame Technology A which (when compared with Technology B) seemed
old-fashioned and weak .
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Toputthis another way, studying what has happened at other institutions can
help you define just what the innovation is that you need to plan and evaluate. In
this case, the innovation wasn’t (just) Technology A; it was the effort to create
learning communities, whichrequired Technology A, faculty development, recruit-
ment of students and space planning. Y our study ofinstitutions should help you
understand the portal-enabled innovations you plan, evaluate and implement.

Suchastudy should also help youdiscover what problems other institutions
encountered. Your findings can help you avoid some of those problems while
preparing users for difficulties that (you discover) are inevitable; people are more
likely to endure problems ifthey have been warned inadvance!

BASELINE STUDIES

Itisalwaysnicetobeabletoreportthat, “wehave evidence that our institution
is doing (something) much better than it did three years ago,” but such statements
require thata similar study was done three years earlier: the “before” part ofthe
“before and after” comparison. The “before” picture is called a “baseline study.”
Baseline studies are ideally done before the portal effort begins, or atleast before
the portal has had time to begin influencing the outcome of interest. Butit’snever
too late to do a baseline study if gains in the outcome are intended to continue.
(Somepeople may objectto the baseline because it’s likely to show bad news. But
that’s the pointoftaking a “before” picture—to see if the system can help transform
‘bad’ to ‘good,’ or ‘good’ to ‘better.”)

The baseline study should focus on the behaviors and attitudes that portal
availability is intended to influence. That’s what determines ultimate benefits and
costs of aportal: what students, faculty and staff choose to do with the portal.

For example, if one important benefit is to help instruction become more
adaptive and spontaneous (because faculty can communicate with students ona
daily basis, forexample), how adaptive and spontaneous is instruction before the
portal goes intouse? How frequently and how effectively do faculty communicate
with students before the portal isavailable?

SYSTEM DEBUGGING OPERATIONS

Debugging studies usually begin early in portal development and operation.
They attemptto quickly identify system malfunctions, interface problems, problems
in training people to use the system, etc. A system debugging study should
investigate potential bugs that would be:
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*  Importantas barriers to one or more of the goals of the portal
*  Uncertain (they may happen, or they may not)
*  Invisiblewithoutastudy

EDUCATIONALDEBUGGING

System debugging refers to failures of system functionality; educational
debugging refers to problems in using the portal to accomplish an educational
purpose. A portal may appearto work smoothly and yetbe found to be buggy when
users try to employ it for a specific educational purpose. Such bugs are important
to discover because portals only have an educational benefit when they enable
actual (notjustpotential) changes in the nature of educational activities.

Forexample, one educational goal for an institutional portal might be to help
the instruction to become more responsive and adaptive (because the portal has
helped insure that students check their websites and mail on a daily basis). If
students are discovered notto be using the portal daily, the next step istoinvestigate
potential causes for this educational bug. Likely candidates in this case:

*  Notenoughimportantservices are easy to use on the portal so some students
arenotlogging on.

*  Asmallnumber of students are having problems with their Internet service
providers, enough students to disrupt faculty plans that depend on quick
interaction with a/l students in their courses.

*  Some faculty have notyetrealized how they could modify the basic structures
and strengths of their courses once they begin to use the portal to interact
rapidly with students between class meetings.

Some ofthe bugs discovered may be easy enough to fix. Other cases may be
sosevereandstubbornthatthe goalitselfmustbe revisited, redefined or eliminated.

REDUCING COSTS AND STRESSES

Portals are likely to create a shifting pattern of stresses on time and budgets.
What’s mostdangerous abouta ‘stress bug’ is that it can sometimes lay hidden by
the enthusiasm of early adapters and the expectation that things will be difficult at
first. Studies can provide important early warning. Withoutacoststudy, users may
have become exhausted and resentful, and budgets may have been exhausted by
the time the problem becomes obvious.

The aim of such studies is to “unstretch” resources: to provide early warning
ofactivities that are demanding disproportionate and unsustainable amounts of



34 Ehrmann

money, time or goodwill. Youthen canuse the study’s insights to redesign those
activities beforeit’stoo late.

The typical approach to such studies is called activity-based costing.* The
study’s objective is to gauge all the resources required to carry out a particular
activity, nomatter which budget and institutional unit those resources come from.
Forexample, astudy might focus on costs of online registration for, and dropping
of courses. These costs might be distributed among the offices of the registrar,
bursar, IT services, student affairs and others.

MONITOR CHANGE INACTIVITIES AND, LATER,
INOUTCOMES

This type of study is perhaps the single most important way to improve the
benefits of investments inaninstitutional portal: track and analyze the activities that
the portal isintended to enable.

Forexample, an institution might study whether portal use is contributing to
community building. Here are some key activities and outcomes the institution will
wantto track over time:

*  Dousers employ portal features to find or work with other people?

*  Withwhom? People they would have worked with before?

*  Does use of the portal seem to alter the interaction in ways important to
community building? For better? For worse? For example, do the communi-
cations seem to help build an appropriate feeling of obligation among those
who work together?

*  Aretherebarriers hindering or preventing this type of communication?

One crucial point: evenifthe portal does help people work and play together
inways thatbuild community, those changes in behavior will probably be apparent
months or years before desired community outcomes appear (e.g., increased
alumnigiving).

Forthatreason, early studies will focus more onactivities (behavior) while later
studies will begin to collect more data on outcomes that can then be compared with
baseline data.

RESOURCES FOREVALUATING PORTALS

FROMTHE FLASHLIGHT PROGRAM

Some ofthe tools of The Flashlight Program, which I direct, may be helpful in
studying portals. Flashlight currently offers several kinds oftools to subscribing



Using Inquiry to Increase the Benefits of Institutional Portals 35

institutions including the Flashlight Current Student Inventory (almost 500 validated
questions for use in surveying or interviewing students currently enrolled in a
course), the Flashlight Faculty Inventory (items for surveying or interviewing
faculty) and Flashlight Online (a Web-based system for tapping items such as those
to help create surveys which can then be administered either on paper or online).
Flashlight Online, for example, could be used to create studies about the portal that
could be offered both through the portal and also on paper. Site licenses for the
Flashlight Cost Analysis Handbook are also given free to subscribing institutions.
Flashlightalso works with interested subscribing institutions to help them develop
tailored studies; by the time youread this chapter, Flashlight may be working with
subscribers to develop study packages for improving institutional portal use. Visit
our website athttp://www.tltgroup.org.

CLOSINGTHOUGHT

All too often in the past, an institution bought a technology because the
technology is ‘in’ and enthusiasts demanded it. “We can’tcompete without it,” they
might have said. The educational goals (or other institutional goals) for the
investment may never have been made clear. And there often was never an
evaluationto help the innovation navigate safely through the shoals of implementa-
tion. Technical failures are sometimes easy to detect and fix. Educational bugs are
often more subtle, and may be experienced by people who don’t have the
information or budgets to fix the problems. It’s difficulties such asthese thathave
sometimes prevented previous innovations fromhavingmuchimpacton institutional
teaching and learning. Portals could be an extreme example of this phenomenon.
In 2000-2001, I seldom heard clear statements of educational purpose from
institutions investing in portals. And I almostneverheard of institutions planning to
use data to help make sure their investments had an educational payoff. Ifthis
discussion has done its work, you should now be able to judge for yourselfjusthow
dangerous such self-imposed ignorance mightbe.
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ENDNOTES

Idonotordinarily use the term “campus” portal. I don’tthink that “campus”
should be used as a synonym for institution, for the same reasons that
“classroom”isnotasynonym for “course”: much ofthe importantactivity and
many of the important resources and are not located far from the physical
space of the campus or the class’s room.

Formore onimplementationand evaluation oflong-term, technology-enabled
educational improvements, see Ehrmann (2002).

3 Ibid.

For a handbook and cases on how to do activity-based cost models of
educational uses oftechnology, see the Flashlight Cost Analysis Handbook
(Ehrmann, Lovrinic & Milam, 1999). For information on the Handbook and
how to obtainit, see http://www tltgroup.org/programs/flashlight.html
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Chapter 1V

Portals: Your Institution’s
Reputation Depends on Them

William H. Graves and Kirsten Hale
Collegis, USA

ABSTRACT

Whether 18 years old and raised on the Internet or an adult seeking the
convenience of online service, today’s student expects personalizable, online
self-service, along with high-touch access to help when self-service falters.

Personalizable, online self-service is the promise of the campus portal, a

promise that can be achieved and afforded if colleges and universities take
seriously the challenge to transform and redesign the form and substance of
their high-touch interactions with students and other stakeholders.

INTEGRATED,COMPREHENSIVE,
PERSONALIZABLE SELF-SERVICE

“Portal” isa word that should be understood first, not somuch as atechnology,
but as a means to unify three aspects of a quality service environment: 1) the
horizontal integrationofacomprehensivesetof services, 2) the personal customization
ofthoseservices atthe discretion ofthe service receiverand 3) self-service. Portals
enable the integration of services inan online self-service environmentand can help

Copyright © 2003, Idea Group Inc.
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improve customer satisfaction through the personal customization of those services.
Customer satisfaction derives not only from the flexibility of self-service and the
“one-stop shopping” enabled by horizontal integration, butalso from the desire for
personalized service that takes each individual ’s service needs and privacy needs
into account. However, self-service and personalized service have heretofore been
more inopposition thannot. Onthe onehand, ““self-service” has typically described
aservice environmentin which thereislittle orno human mediation—the supermar-
ketin which you fill your own shopping cartand hope not toneed help from store
personnel until youarrive atthe checkoutline. (Even the checkoutline isnow being
disintermediated by bar codes and new technologies that read bar codes to total
your choices and charge them to your charge card or bank account.) On the other
hand, “personalized service” has typically implied a high degree ot human media-
tion—the clerk who recognizes you when you enter the store, knows your
preferences and mediates between those preferences and availableretail choices,
andis genuinely interested in helping you make a purchase that truly meets your
needs.

An“enterprise” portal—or institutional portal in the higher education con-
text—is an Internet-enabled service interface that enables the convergence of self-
service and personalized service and permits the comprehensive integration of the
organization’s overall service environment—including desirable services thatare
external to the organization. Harnessing portal technology to serve an organization’s
missionmosteftectively and efficiently requires skipping ormoving beyond the mere
“bolt-on” stage of technology adoption—a lesson apparently destined to be
repeated inthe adoption of every major new technology. There is only cosmetic gain
inboltingaportal technology onto existing service processes because most of these
service processes have been designed in a vertical, departmental paradigm that
neglects the customer’s desire for an integrated, one-stop service process. For
example, droppingoraddingacoursetypically requires visiting at least two different
offices tocomplete, as does the financial-aid process, and many readers will recall
standingin atleast five different departmental lines toregister for five courses. Ina
portal implementation, there will be no cost efficiencies unless most service
processes areredesigned and streamlined to drive outunnecessary expenses while
integrating serviceislands.

Inhigher education, portals can integrate and personalize online not only the
processes associated with administrative and financial services, but also the
academic processes associated with learning services—instructional services,
library services, tutoring services, advising services and so on. Of course, this does
nothappen automatically butrequires aconcerted effortatthe institutional level—
and sometimes at the inter-institutional level—to redesign and integrate various
academic and administrative processes comprising the overall educational process.
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Consider, forexample, that many institutions today separate residential students
fromdistance students. Whether such distinctions should be reflected in the student
information system may be an issue. Even so, any such distinction should be
transparent to the studentin a portal service environment, once the studentis inthe
system.

Portals should be designed to integrate a baseline of core enterprise services
as a service foundation on which each academic program can compete on its
academic merits withouthaving to reinvent the enterprise service wheel. In other
words, the enterprise portal should be atool that allows each academic program
to focus on its core competencies in its competitive academic market. The
enterprise portal will become both auniversal service expectation and a point of
competitive enterprise differentiation—because few enterprises will have the
resolve to undertake extensive horizontal service process redesign across their
constituentserviceunits. These themes deserveaplacealongsideany litany of portal
features that might be expected ina higher education environment.

THE BASISFORCOMPETITIVE ADVANTAGE:
PRESTIGE ORREPUTATION?

Accordingto areportby Goldman, Gates and Brewer (2001), excerpted in
the Chronicle of Higher Education, some colleges and universities compete for
and on the basis of prestige, while most should compete for and on the basis ofa
favorablereputation for customer satisfaction. Reflecting briefly on therole played
by technology in each of these competitive strategies from the perspective of
today’s traditional college-age students will lead to the conclusion that portal
services are competitively critical in the context of the residential, undergraduate
experience. Couple this conclusion with the long-standing demand for flexibility,
convenience and responsiveness in the growing market for adultand employee
education, and the conclusion is that portal services are a keystone in any
competitive strategy today. A portal isa window onto the overall service environ-
ment, one that integrates services, personalizes them and presents them to the
student and other stakeholders in a default online, self-service format that can
provide acompetitive edge.

Prestige accrues to institutions that succeed consistently in attracting some
combination ofanacademically distinguished student body, a faculty distinguished
by the scope of its research funding and an NCA A-championship-level athletic
team in a major sport. This describes only a few institutions, and, in any case,
prestigeisarisky pursuitthatis dependenton the scope of the internal resource base
and ahostofexternal competitive comparisons. Only teninstitutions, afterall, will
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appear inany top-tenranking! Yet many institutions pursue prestige, probably
because they are for the most part internally governed by faculties and leaders
holding doctorates from the hundred or so prestigious or prestige-seeking research
institutions.

Incontrast, any institution can earn a good reputation by consistently focusing
on customer satisfaction throughoutits portfolio of services. And portals inject
immediate customer satisfaction—the basis for reputation—into the competitive
equation affecting long-term prestige. Because the Internet provides flexible,
anyplace-anytime human communication and the portal provides personalized,
disintermediated service transactions, customer-service expectations among the
growing population of Internet-savvy students are rapidly increasing. And few
students are more Internet-savvy than those who enroll in prestigious institutions as
first-year students. They and their first-year counterparts at less prestigious
institutions expectaquality educational experience to include flexible, personalized
serviceoptions thatdraw on the convenience of anyplace-anytime communications
and self-service service processes and transactions. Today’s 18-year olds have
arrived at college age with a mouse at their fingertips, ready to use the Internet
routinely asamedium forknowingand communicating (see the studentcommentary
inBinns, 2001). For them, the Internet is notanew medium to be questioned or
otherwise singled out as external to their natural communication and service
environments. Their expectations relate directly to the customer-satisfaction ex-
pectations that differentiate a good reputation from a bad one, as described by
Goldman, Gates and Brewer (2001). Customer satisfaction across a baseline of
integrated, online services—recruiting, admissions, financial aid, academic support
and so on—is today’s foundation for competitive differentiation via quality aca-
demic programs incorporating instructional methodologies that take advantage of
the flexibility ofanyplace-anytime communicationand access to learning resources.
Even the most prestigious institutions will have to understand and address this
fundamental empowerment of the “customer” or find their prestige under fire from
disgruntled external and internal stakeholders—students, alumni, faculty, staffand
so on.

Customer demand also accounts for the Internet-enabled flexibility now
propagating through instructional and other aspects of the educational services
offered to employed adults and their employers seeking to avoid travel costs and
otherinconveniences of place-constrained or time-constrained educational prac-
tices. Institutions that do notrespond to the increasing expectation for technology-
enabled flexibility inthe comprehensive educational process risk damage to their
reputations.
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ACHIEVING COMPETITIVE ADVANTAGE:
APORTALTHEORY

Accordingto Evansand Wurster (1999), website “navigation is the battlefield
onwhich competitive advantage will be won or lost.” Although formulated a few
years ago inthe context of consumer-oriented e-commerce, this website navigation
theory can be transformed into a theory of portal navigation and translated into
today’s higher education context. Evans and Wurster’s three dimensions of
navigational advantage translate as follows:

*  Richness: the depth, breadth and personalized value of the information
available to the authenticated portal patron and the capacity for personalized
self-service transactions and information views.

*  Reach:the“pull” of the portal as amarketing tool aimed atbonding the portal
patronto the enterprise—the college, university or other educational organi-
zation.

»  Affiliation: whose interest the portal represents from the portal patron’s
perspective—the organization and its internal constituencies versus the portal
patron’s asamember of one or more stakeholder groups and as an individual.

This summary portal translation of the work of Evans and Wurster ontherole
ofretail websites aimed at consumers is complex because the frame of reference
isthe stakeholder portal patron—a shifting point of reference. The portal patron
may beany stakeholder, such as a potential student, an enrolled student, an alumnus
oralumna, abusiness partner, a tenured faculty member, an adjunctinstructor, a
member ofthe governing board, astaffmember and so on. The concept of affiliation
embodies an argument that the portal must appear to be designed to serve the
particular interests of each such stakeholder group when accessed by amember of
that group. The concept of richness captures the idea that each such portal view
mustbe comprehensive, integrated and service-enabled (for transactions). The
conceptofreach argues against the build-it-and-they-will-come position. “They”
may not come to the portal just because it exists. The portal must be marketed
externally—for all butthe most prestigious institutions—and also internally. And
capacity to personalize services and information views should be apparent through-
outany consideration of richness, reach and affiliation. The portal musthave enough
valueto each individual stakeholder (personalized richness) to attract continuing
use—*‘stickiness.” Few college and university website and portals today satisty
these compelling competitive criteria.

A shared portal can also be a natural focal point for partnering among
educational institutions and companies to gain economies of scale ininfrastructure
and software systems, related 24/7 support expertise, common curriculum devel-
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opmentand delivery, common administrative services and common marketing.
Such “metacampus” partnerships—sonamed in Graves (1997 )—are typically
based onsome standardized choices ofadministrative systems and course manage-
ment systems. Some state systems and higher education coordinating bodies,
already consortial partnerships in their ownrights, have created variations on the
metacampus to increase access to education and economies of scale. Forexample,
the Kentucky Virtual University is operated by the Kentucky Council on
Postsecondary Education, the Tennessee Regents Online Degree Programs by the
Tennessee Board of Regents and CalStateTEACH by The California State
University Office of the Chancellor. None is accredited in its own right, but all
provideaccessto accredited online programs through some variation on the theme
of outsourcing instructors, courses and programs from constituent or partner
institutions. All provide extensive anyplace-anytime services, from online student
services toonline academic programs. All have some form of portal services. And
all outsource some combination of infrastructure support, application expertise and
support, strategic planning services and project management from Eduprise at
considerable economies of scale. The e-Army University is the mostambitious of
the metacampus constructs and is made possible by the Army on behalf of'its
soldiersand its self-interest in an educated and stable armed force—anew form of
the GIBill.

With these discussions about the purpose of portals, their competitive role and
a theory that outlines their competitive advantages, some discussion of portal
functionalities and practices is in order.

EMBODYING COMPETITIVEADVANTAGE:
THE PORTAL OF TODAY

Portals today come in a variety of shapes and sizes. There are vertical and
horizontal portals, commercial and homegrown portals, and enterprise information
portals (Looney & Lyman,2000; Eisler, 2001). Vertical portals are large bodies
of information specifictoaparticulartopic. Portals specializing inaparticular type
of poetry, author and/or more broadly a field of study are an example ofa vertical
portal. Horizontal portals—such as MyYahoo! and AOL—integrate the special-
ized functions of vertical portals and data stores. According to Gleason (2001), the
mostpowerful portal is the enterprise information portal that “provides a single,
intuitive and personalized gateway to access and to integrate campus-specific
information and applications with unstructured data from on and off campus.” The
unification of vertical campus data and the incorporation of external resources
definethe campus portal that can set some higher education institutions apart from
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their peers. Whether portals are vertical, horizontal or enterprise, they can be
developed by commercial vendors or institutions, or they can be a combined effort
incorporating commercial products intoahomegrown solution.

Higher education, rightly so, is focusing firston the needs of currently enrolled
students. Eisler (2000) cites three main purposes of aportal: 1) toactas a gateway
toinformation, 2)to serve as a pointofaccess for constituent groups and 3) to serve
asacommunity/learning hub. The gateway is perhaps the most significant aspect
because itis this purpose that requires disparate systems to be unified beneath the
portalumbrella. Although students, faculty and staffoften use portals, the features
available to each audience typically vary. Mostportals allow all audiences access
to group-specific materials, such as campus or departmental news or club
calendars. Portals also typically offer community-building communication tools.
However, the campus portals oftoday, as gateways of information, donot treatall
audiences equally. Currently, most portals have been designed to focus on the
service integration needs of enrolled students. Few ofthe portals on the market
today also take into account the needs of faculty, staff, alumni, prospective students
and other constituent groups.

Portal vendors and homegrown portal solutions offer authenticated users a
spacethey personalize to meet theirneeds within an enterprise information context.
This space is secure and typically offers single authentication into a variety of
campus service systems. These online services commonly are campus news,
calendaring, search engines and community-building tools such as discussion
boards, chat tools and e-mail access. Authenticated users can customize their
portals to add “channels” for their club activities, stock listings, and local and
national weather and news reports. Inaddition, users can turn to the portal to check
their e-mail, chat with other institutional constituency groups or collaborate with
their peers in campus-sponsored clubs or classes.

To gobeyond these basic services, commercial student information system
vendors are working with portal vendors to integrate Web-based access for typical
student service functions. These partnerships, such as those between Datatel and
Timecruiserand between SCT and Campus Pipeline, allow students to enter the
portal and register for classes, check their grades, update personal information,
review their transcripts and transact many other Web-enabled student services. In
addition, Blackboard offers a portal that is readily integrated with its course
managementsystemand ahostofother systems viaopenapplication programming
interfaces that allow campus information technology staff to integrate course
managementsystems, studentinformation systems, e-commerce systems and other
campus data systems into their portals.

The commercial portal vendors are not the only ones creating these online
services. A number of campus-based initiatives have duplicated these services by
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integrating theirhomegrown portals with their studentinformation systems. Here are

some examples.

« MyUW, created by the University of Washington (http://
myuw.washington.edu), integrates anumber of campus systems viathe portal,
including the studentinformation system, housingand food services, thealumni
information system, and a system that compiles daily news and weather
information. Students are able to login and check their course schedules, see
personal calendars and check the balances on their student food services
cards (a.k.a. the “Husky Card”). Faculty members can log in and see
teaching-related information including updated class rolls and schedules. All
University of Washington employees can use the portal to update their
personal data such as address, phone number and emergency contact
information. Alumni canloginto see information about their degree programs
as well as their current personal data.

*  TheUniversity at Buffalo, State University of New Y ork, created a home-
grownportal solution(MyUB)in 1998 (http://www.buffalo.edu/aboutmyub).
MyUB offers undergraduate and graduate students access to almost every
studentservice. Students canregister for courses; apply for financial aid; and
view class schedules, exam schedules, grades, upcoming university events,
andlocal and national news.

*  Atthe University of Minnesota, My One Stop (http://onestop.umn.edu) was
created to offer students, faculty and staff members a personalized Web
experience. Students use the portal to access general campus information,
academic information and local news items. Perhaps the most advanced
feature of My One Stop is the focus on staff members as a portal audience as
well. My One Stop offers employees a Human Resources page where they
can “display. . .up-to-date Vacation and Leave Accrual, Retirement Account
and Flex Spending Accountdata.”

North Shore Community College (http://pipeline.nscc.mass.edu/cp/home/
loginf) provides anexample ofhow an institution can develop acustomized solution
thatextends acommercial portal. North Shore has selected Campus Pipeline as its
commercial portal and has worked with its information technology management
service provider, Collegis, to integrate the portal withanumber of existing campus
systems inacustom development environment. Students can perform many ofthe
student service transactions thatthey typically would have stood in line forhours to
complete. They can check their calendars, read and send e-mail, and access online
classmaterials. North Shore hasnotonly focused on the needs of currently enrolled
students, but has created a portal environment that can serve faculty members as
well. Inaddition to personalizing their instance of the portal, faculty members can
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access real-time class data from the student information system via the portal
interface. This means that instructors no longer have to wait for published class rolls
atthe start ofthe semester. Instead, they can quickly access up-to-the-minute roster
reports and verify the students who are registered for their courses.

Inaddition to the commercial vendors and homegrown portal solutions, there
are consortial efforts, such as JA-SIG’s uPortal, that offer alternatives to astrictly
buy-versus-build decision. uPortal is, according to Gleason (2001), ““a framework,
asetoftechnical specificationsand software. . .thatwill permitindividual institutions
to customize the institutional portal by plugging incomponents ina well-defined and
usable manner.” uPortal offers portal builders a head start through the use of an
existing framework. This framework has similar features to other commercial or
campus-based portals, including: secure access, gateway services to information,
single login to anumber of campus service systems, communication tools and
provisions forusers to personalize the interface.

Today’s most advanced enterprise information portals allow prospective
studentsto apply foradmissions, check the status of theirapplications and chat with
academicadvisors. Current students can perform almostevery function currently
offered by the campus registrar—including enrolling in classes; reviewing and/or
ordering transcripts; conducting degree audits; and paying tuition, library fines and
parking fees. Inaddition, these advanced portals allow faculty to go beyond the
basicofferings ofatypical portal by accessing classrolls, submitting final grades and
looking up studentdirectory information. Faculty and staffmay also be able touse
the portal to reserve meeting rooms, schedule multimedia equipment, submit
purchase orders or travel reimbursement forms, or check on the status of orders and
payments. These broad enterprise information portals are the exception, rather
thantheruleintoday’s portal environment.

Portaladoptionis proceeding apace in higher education. Many institutions are
phasinginaportal starting with ahorizontal portal focused on enrolled students and
growing toward an enterprise information portal that serves all constituents. This is
aneffective strategy. The challenges of portal adoption and diffusion go far beyond
the challenges of technology. Passing disparate vertical data from one system to
anotheris often far easier than engaging the fundamental process redesign agenda
necessary to generate the financial benefits that can accompany portal adoption.

IMPLEMENTINGTHE COMPETITIVE
ADVANTAGE: THE PORTAL CHALLENGE

In the age of ubiquitous information, the organization, presentation and
maintenance of proliferating data are increasingly more complex tasks. Touted as
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the panacea for information overload and system incompatibilities, portals areahot
topic foracademic organizations. Enterprise information portals are seen as the cure
for dataredundancy, the way to integrate multiple systems into one seamless whole
and the way to provide end users with a personalized, one-stop shop forall resource
needs. Although this vision of an enterprise portal is excellent, itis often tempered
withamuchdifferentreality.

Implementing an enterprise portal effectively will engendera fundamental shift
inthe way an organization provides services. A portal changes users’ expectations
for interacting with the organization’s systems and raises the bar for the online
serviceenvironmentand the scalability of the infrastructure environment. Planning
forthe integration of multiple systems and the simplification of data stores is often
the focus ofaportal implementation, butunderstanding the magnitude of the portal
implementation as itimpacts day-to-day service processes is areality that often
comes far too late. Jim Dolgonas, Deputy to the Associate Vice President and
Director of Information Systems and Computing atthe University of California, was
quotedinarecentarticle (Sistek-Chandler, 2000) as saying, “the most difficult
challenge is facilitating a culture change across the institution. Many departments
anduniversities asa whole areresistant to change.”

The College of the Holy Cross also recognized this challenge in undertaking
aportal planning projectand suggested not only that the portal implementation be
aphased project, but that the portal be a university-wide adoption in which the
college should expectall departments to adoptand adhere to the architecture and
vision for the portal. Inaddition, Holy Cross (Paadre & King, 2001) realized the
need to “concentrate on stafftraining in these new technologies and create aplan
to systematically introduce components thatare relevant to the College’s constitu-
ency.”

Effective enterprise information portals will fundamentally change how orga-
nizations function. With access to more information that is better organized,
organizations will be expected to provide additional services to their constituents.
For the academic advisor, for example, this means being able to help students
determine which classes to take and also being able to help them clear financial
stops, renew library books or transact any other service offered via the portal. For
members of the faculty and staffmore generally, portals offernew and convenient
ways to order supplies, reserve resources, collaboratively work online, train for
additional skills, and organize their work and professional lives. The organization
therefore should prepare all internal stakeholders for their changing roles and help
them learn to manage the data that flows through their individualized portals.
Processes and roles mustbe redefined, ifnot before the implementation of a portal,
then in parallel with the implementation.
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ENVISIONING COMPETITIVE ADVANTAGE:
THE PORTAL OF TOMORROW

Accordingto Gerry McCartney, associate dean and chiefinformation officer
atthe Wharton School atthe University of Pennsylvania, quoted inarecentarticle
(Norman, 2000), “A portal is a place that draws people to it because of what it
offers and what it enables.” No longer is the definition of a portal limited to the
“companies that served as entry points to, and then aggregators and organizers of,
the vastrealm ofresources available through a stillnascent World Wide Web,” in
keeping with Norman (2000). Today’s portal offers information specifictoatopic
ortoanindividual. Tomorrow’s portal will offer even more.

It is not enough to draw people to a portal. To elevate the reputation of an
institution, the portal musthave “stickiness ”—richness and reach that causes users
to return again and again. The portals of tomorrow will be cradle-to-grave
information founts. Imagine a portal that learns more about you each time you visit.
Every search query is stored, and eventually informationrelevantto your interests,
your field and even your family can be pushed to you from your personal portal—
inmuch the way that Amazon.com “knows” its customers and pushes information
to them about new products relevantto their interests.

Prospective students will visit the campus via the portal, create a personal
profile,and have the information customized to their academic and social interests.
The prospect will be able to setup a videoconference or chat session with an
academic advisor, faculty member or current student to learn more about the
institution. The institution will learn about the student as well by tracking what
informationisrequested through browsing and search queries. The prospect will be
abletocompleteanapplication online, and be notified viae-mail whenitisreceived,
reviewedand whenaresponseisavailable viathe portal. Priorto arriving at campus,
prospects will be able to tour buildings, see their dorm rooms, apply for student
loans, signup for classes, order books and supplies, pay for the semester, establish
theirmeal plans, order sporting event tickets and sign up for clubs—all from the
institution’s portal. Shortly thereafter, they will receive theirresidence hall keys and
theirall-in-oneidentification card—created using a scanned photo submitted and
now recorded as part of their personal profiles. In addition, they are e-mailed the
profile oftheirnew roommate and invited to a chat session to meet their roommate
for the firsttime. All of this happens before they arrive on campus, and most of it
isautomated.

By establishing the campus portal as the personalized source for all information
about the institution prior to admittance, institutions will show prospects more
relevantinformation, demonstrate the institution’s commitment to making the
student’s learning experience a personalized and technologically advanced expe-
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rience, and establish the portal as the primary access point when that prospect
becomes astudent.

Current students will use the portal not only for academic purposes—to
register, check their transcripts, apply for advanced degree programs, pay for
tuition and books—but for personal purposes as well. Today’s portals already
allow students to add personal channels to check stock information, local weather
and news events. The portal of tomorrow will go far beyond that. Itisnotdifficult
to envisionatime when students will be able to add online banking channels, travel
channels, and channels in which they can play collaborative games, operate their
personal jukeboxes or view the latest DVDs. The system can actively engage the
students by sending out e-mail alerts for key academic events such as registration,
tuition deadlines and advising opportunities. It can remind them through e-mail or
portal alerts of upcoming homework deadlines and exam schedules, and itcan let
them know when submissions have been graded and are ready for theirreview.

Going beyond campus-based information, the portal can be used to engage
students with the institution by pushing interactive information to them. Thisuse of
pushtechnology canbe personalized as well, basing the information pushed on the
profile stored in the institution’s numerous data stores. The university athletic
association and studentunion can notify students of upcoming events thatmightbe
ofinterest. Students can alsoreceive e-mail before holidays with airline ticket price
information for flights home. Students can then purchase those tickets through the
portal and have their travel schedules automatically added to their portal calendars.
The campus portal can become the student’s primary point of entry to the World
Wide Web for students.

Thetransition from student to alumni need not eliminate the value of the portal
asthe gateway to Web information. Campuses can make the campus portal robust
enoughto carry students beyond the time of their college-age enrollment. Attracting
alums to life-long learning opportunities offered by theiralmamaters is becoming
asimportantas initially attracting them to undergraduate or graduate programs. A
campus can become the student’s preferred education provider for a lifetime.

Through the portal, students willuse “MyLibrary” features to customize their
information resources. The longer they are in school and the more they use the
search capabilities available, the better the system will understand their interests.
When the library receives new materials that fita student’s personal profile, the
portal will e-mail anotification and ask ifthe book should be held for checkout. The
library will also recommend other sources of information, based not juston asingle
query conducted by a student, butbased upon years ofthat student’s search forand
selection of relevant materials. Students will be able torate resources as they apply
to theirresearch and interests. And the more a student provides such ratings, the
better the system becomes atrecommending the right information to the student.
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This service canbe considered astudent’s personal, electronic librarian. However,
unlike many librarians, the systemnot only knows the resources available to the
student, butknows the student as well.

Once students graduate and leave the physical campus behind (ifthey attended
aninstitution with a physical campus), they can take the services of their personal,
electronic librarian with them into their careers. The portal will have accumulated
notonly four ormore years' worth of data about a student, but will know when the
student graduated with what major and into what career or job, provided the
student maintains her profile viathe portal. As the alums advance in their careers,
they will return again and again to the portal.

The preceding example illustrates some aspects of the cradle-to-grave
interactions between students and the institutional enterprise portal. However,
enterprise information portals will serve all constituents of an institution: prospective
students, students, alumni, faculty, staff, adjuncts, administrators, board members,
community members, parents and so on. Each of these audiences must be
considered when institutions intent on distinguishing themselves through the use of
aportal begin their planning.

INSUMMARY

Campus “enterprise’ portals enable integrated, comprehensive, personalizable
self-service. Self-service is not the demise of human mediation, but is instead a
challenge torethink the form and substance of human mediation in every aspect of
the educational process—typically thereby signaling the need forredesigning a set
ofvertical academic and administrative services into aunified service process.
Accordingly, every educational organization should engage these issues and
develop strategies and plans for a successful and ongoing process redesign and
portal implementation process. The need for integrated, comprehensive,
personalizable online self-service is most obvious for working adults and others
whoare enrolled in online academic programs and donot have the safety net of the
campus classroom and service office, but for the sake of contextual familiarity the
emphasis here has been on the “traditional” student. Inany case, there isnoreason
nottoprovide the highest quality of service to a// students when services have been
redesigned to take advantage of the cost economies inherent in Internet technolo-
gies.

Asorganizations implement basic portal functions by integrating back office
systems, course management systems and a few other systems into a single
interface, they should look to the future tounderstand how far-reaching their portals
mightbecome and plan for that future today. An organization’s enterprise portal
may someday notbe limited to internal information and transactions, butmay have
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to supportthe storage, retrieval and manipulation of much ofthe data associated
withaconstituent’slife. Ifthe locus of the portal’s design shifts from the organization
andits employees to their “customers,” as recommended in Evans and Wurster
(1999), then the portal will confer an even greater competitive advantage than now
imagined. The portal could then become a life-long bond between the campus and
all ofits stakeholders—abond that grows with the individual’s web of contacts and
intellectual interests to become an ever more integral component of everyday life.
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ChapterV

Developing a Portal
Channel Strategy

Jameson Watkins
University of Kansas Medical Center, USA

ABSTRACT

This chapter provides a method for organizing a portal channel development
strategy by identifying potential content, classifying it and then prioritizing it
into distinct categories. Several effective ways of identifying content are
discussed that include committees, focus groups and pilot projects.
Representatives of the campus communities that will be using the portal are
important to poll, ensuring they describe their actual needs versus what they
think they need. External resources aggregated into the portal must be
appropriate to the institution and reliable. Channels that streamline your
institution’s business processes will be the most valuable parts of your portal;
the bulk of your portal development work should be spent in creating them.
Understanding your portal vendor’s programming interfaces to create
custom, integrated applications is vital, as well as their philosophy in
distributing new portal channels.

Copyright © 2003, Idea Group Inc.
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INTRODUCTION

Using Yahoo!, apersoncansearch the Internet, send e-mail, manage finances,
joinaninterest group, create a Web page, track personal calendars and chat with
friends. At least halfa dozen other sites offer similar functionality, and all are
continuously adding new services in an effort to outdo each other. Atany given
highereducation institution, it’s likely alarge number of people have accounts with
and actively use suchacommercial portal.

On the flip side, many campus communities aren’t using consumer portal
services atall—asking a non-traditional student who was nervous aboutahome
computer requirement to use online, self-service applications can be aridiculous
proposal. Foreven adaily user of the Internet, it’s alarge cognitive leap to log in
and start customizing a portal from the statichomepages to which he or she may be
accustomed.

Fromadvanced users who have amyriad of choices available to them, to the
first time user of the Internet, what would motivate someone to use aninstitutional
portal? One of the main factors in attracting users is available content thatcan’tbe
obtained from another source, or atleastnotas easily. A university portal’s success
and wide adoption hinges onablend of useful services that enable users to organize
information pertinentto theirroles at the university and accomplish daily tasks.

BACKGROUND AND DEFINITIONS

In the higher education context, institutional information portals are
applications thatintegrate campus-specific information and applications with other
sources of information from on and off campus and provide a single, intuitive and
personalized gateway through whichto access it (Gleason2001). An institutional
portal must fulfill the informational needs of students, staff, faculty, alumni and
visitors, as well as potential employees and students. Users of the portal may also
include staff from other institutions who require access to certain services, or
communities of users that the university serves through grant and community
relationships.

It’seasy to get caughtup in trying to redefine the way people use the Internet.
Certainly lines blur between the operating system, the Internetand a portal, and the
methods in which users interact with them—cell phones, pagers, PDAs and even
instant messaging. The point of an institutional portal should notbe totake overa
user’s Internet experience and provide a wrapper or gateway for all Internet
content, or, to use an industry term, to “attract eyeballs.” Too often university
developers get caught in the commercial doctrine of making sites that are “sticky”
and entertaining, equating large numbers of page views with success. Users ofan
institutional portal should come to the site because itis the most convenient way of
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organizinginstitutional information andservices; rich, valuable content should be the
star ofaportal, and the measure of success inaportal implementation should be the
convenience itoffersitsusers.

One oftheidentifying traits of a portal is the compartmentalizing of various
services withinan overall page structure. A common characteristic of many portals
is the ability to collapse, expand, delete or change the layout of each service.
Naming conventions for these compartmentalized services offered througha Web
portal vary widely depending on the portal vendor. Some examples include
uPortal’s channels, Oracle’s portlets, Novell’s gadgets, PeopleSoft’s pagelets and
Microsoft’s Web Parts. For simplicity’s sake, I will use the term ‘channel’
throughout the chapter torefer to discreet portal services.

OVERVIEW

Determining portal content can actually begin atseveral points in the develop-
ment cycle, and like many other complicated, multi-tiered projects, it can occur
simultaneous to other tasks associated with implementation. A typical portal project
contains these basic steps:

Determine portal requirements

Evaluate/demo portal products

Selectand purchase portal and additional hardware/software requirements
Identify and prioritize potential portal content

Trainstaffin development environment and/or hire consultants

Develop portal framework

Develop portal content

Launch

Evaluate

0. Refine

20Xk W=

Theneedtopublish certain content can often drive an institution to investigate
portal solutions, and specific types of content may even drive the adoption ofa
particular portal vendor. If you’ve been given the mandate to Web-enable a
financial system by the end of the year, you’re likely to look hard at your financial
system vendor’s portal product for quick results. It’s important to keep in mind
other factors thatinclude cost, timeand available skills, however—quick results may
be good for completing your short-term problems, but may lead to choosing a
productthat’snotsuited to the institution’s long-term strategic goals. Absent clear
mandates fromthe executivelevel, rounding outa full channel development strategy,
will most likely occur after a university decides on a portal vendor and the
developmentenvironmentis established.
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Channel strategies can be broken down into three basic categories: identifying
external information sources to be incorporated into the portal; leveraging pre-built
channels created by the portal vendor or other portal developers using the same
platform; and creating custom channels to meet business needs in individual
organizations. Each ofthe three categories requires different types of planning and
skills to accomplish. There are, though, several methods you can employ to
determine what channels youneed to focus your attention on that span across all
three categories.

IDENTIFYING CHANNELS

Identifying potential content for your portal isn’t something that can be done
inavacuum. Inthisregard, planning foraportal is similar to the kind of planning and
coordination involved in an institution’s website. It should not be acompletely
foreign conceptto engage elements of the university in determining what features
shouldbe available and how they should be presented. Several ways ofidentifying
content on campus include forming committees, holding focus groups, employing
a business analyst or creating a pilot portal. These strategies are not mutually
exclusive;ifyouhave thetime, a well-rounded approach would employ several or
all of these strategies.

Committees

Tomostuniversities, forming committees charged with making decisions that
affectthe entire campusis atime-honored tradition and standard business practice.
Committees are groups of people organized to address a single goal and have clear
startingand stopping dates. The goal ofacommittee isusually to produce adecision,
often in the form of a white paper document that introduces the goal, defines the
methodology and, of course, comes to some conclusion. Committees tend to serve
several purposes. If chosen correctly, committee members are representatives of
various populations that will be affected by the outcome and canreasonably be
expected to speak for their constituencies. A second purpose is to gain buy-in from
campus stakeholders on the outcome of the decision. Ifan organizational unitona
campus has arepresentative atthe table, itis less likely to question the outcome of
the decision, evenifthe outcomeisn’tto their benefit—it’s important that they had
avoice and their point of view was taken into account.

Committees can be used to determine portal content it handled effectively.
Key stakeholders in the portal project should be present—those who will be doing
the development work, executive members responsible for funding the project,
managers of systems you intend on collaborating with and heads of departments that
will be using your portal.
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Obviously, there are downsides to decision-making by committee. One
common criticism leveled at committees is the pace at which they move—what
seems like arelatively straightforward objective can drag into months of meetings.
Issues faced with forming acommittee can include:

*  Scheduling a group ofactive campus participants to meet regularly can be
nearly impossible. Those who miss meetings can bring down the productivity
ofagroupbyrequiringrehashing ofissues thathave beenresolved previously.

*  Ifnotcarefully focused, members may approach the problemat inappropriate
levels of detail that can lead to hours of debate over minutiae like the wording
inadocument or the color ofa website background.

*  Thosechosento serve onacommittee may not be vested in the outcome of
the decision; abusy stakeholder may delegate committee work to a subordi-
nate who doesn’t share the same interest or simply doesn’t have the
institutional perspective to understand the project.

Take time to identify the membership of the committee. Make sure they
understand the importance of the portal and will take their duties seriously and
actually have the time necessary to devote toit. Establish the goal of the committee
early onand setbeginning and ending dates for the commitments you’re asking of
themembers.

Focus Groups

Conveninga focus group is asomewhat informal technique that can help you
assess user needs and feelings both before content decisions are made and long
afterimplementation. Ina focus group, you bring together fromsix tonine users to
discussissues and concerns about the features. The group typically lasts about two
hours and is run by amoderator who maintains the group’s focus (Neilson, 1997).

There are several ways of using focus groups. One is to not even attempt to
describe whataportal isand how it will operate. Instead draw their attention to the
abstractproblems portals are trying to solve. Inthis way, youaren’t presenting them
with the solution before knowing their problem. This is accomplished by asking
general questions pertaining to workflow and how users spend a majority of their
time during the day. What tasks are time-consuming for them? Whatroutine pieces
ofinformation do they use in atypical day and how do they access them? If the
members are in service positions, what information requests do people come to
them about on daily basis? Ease into the portal solution from there: would making
thisinformation availableto individuals inan electronic formatsolve the problem?

Focus groups have their pitfalls as well. As with any method based on asking
users what they need—instead of measuring or observing how they actually work-
focus groups can produce inaccurate data because users may think they want one
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thing when they really need another. To minimize this problem, a completely
different tack may be to expose users to the most concrete examples of portal
technology possible. This includes providing demonstration portal applications at
a workstation in front of each member of the focus group or, if not practical,
providingaprojected live image ofa portal in the room. Walk through the various
aspects ofa portal and make sure the group members understand its capabilities.
Using this method, your focus group may be able to provide you with solid ideas
onwhat would work in a portal environment and what wouldn’t.

In forming a focus group, some of the same rules apply as for committees.
Attemptto geta good cross-section of your campus community or you’ll wind up
making assumptions about what users need based on a minority of opinions. If
possible, conductseveral focus groups with the various populations. Try to bring
together a group of students without faculty or administration present—the
presence of authority figures may control the flow of the conversation and
undermine the expression of subordinate members’ true needs.

Business Analysis

A more methodical approach is to single outbusiness processes and analyze
themin the hope that they may prove useful to incorporate into a portal. A process
analysis could be as simple as counting the number of logins or clicks auser makes
toaccess aparticular Web resource, or as complex as detailing who inputs what
into an enterprise financial system, whattypes of reports are run and who uses them
forwhatpurpose. Typically theresultof such an analysisisaworkflow diagram that
specifies which tasks need to be executed in what order. Ideally it details at what
points in a process additional inputs are required, and where the outputs to a
process occur. Understanding a process at this level is critical to making adecision
toincludeitinyour portal, especially ifitis complex and will take considerable
resources toimplement.

Businessanalysis of this sortis particularly useful inattempting to convert into
a Web or portal environment a business process that is undocumented and isnow
done via manual inputs and outputs such as phone calls and paper-based
documents. Some sort of analysis will be required of any complex process that is
tobe converted into electronic media, and the result ofan analysis cantell youifa
particular processis agood portal candidate. The results are always interesting and
valuableifdone correctly, butthe outcome may be thata particular process should
not be integrated into a portal environment. As disappointing as that may be,
knowing what won’t work ina portal is still useful.

What processes should you analyze to begin with? This is an even larger
question than whethera particular business process would work well for the portal.
In-depthanalysis is atime-consuming and specialized skill, and even the smallest
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institution can have hundreds of such undocumented and potentially useful pro-
cesses. Thebestplaceto startidentifying such processes is ina committee or focus

group.

Pilot Portal

Forming committees, moderating focus group sessions and working with
business analysts can take a considerable effort, drifting into timeframes of many
months, before a single line of code has been produced. Foregoing a systematic
approach to planning may actually make the moststrategic senseifyou’re onatight
schedule to complete the portal or need to demonstrate its capabilities to an
executive-level office beforereceiving acommitment (possibly before you getthe
go-ahead to form committees or focus groups or perform business analysis).
Getting a working release outthe door and in the hands of users may be the most
efficient way of generating ideas for whatto include in the final portal projectand
in gaining important grassroots support for it.

Startwith asetofbasic portal services thatinclude authentication, bookmarks,
announcements, search services and a user feedback mechanism. Include an
external news channel and a port of a popular Web service from your existing
website. Focus the majority of your developmenttime on one currently unavailable
feature that you know from experience will be awelcome and popular service that
is not currently available, such as personalized financial aid information. By
producing a sampling of what you can do with a portal, you learn an enormous
amountaboutthe technology, provide a service that wasn’t there before and, most
importantly, give yourusers aworking example to stimulate feedback about what
else would be useful to them.

Pilotsneed notbe fully functioning, but should represent the goals you’re trying
to accomplish with a portal and bear a reasonable likeness to your envisioned
productionversion. A dangerinproviding a pilotportal is that it sets sometimes-rigid
expectations of the final product. If the graphics in your pilot are of decidedly low
quality, forexample, itmay notbe apparentto those unfamiliar with iterative design
that the look-and-feel can change radically without affecting the underlying
functionality. One nightmare outcome fromapilot portal thathad poorly designed
navigation elements or numerous server errors would be users who gave up in
frustration, turning potent grassroots enthusiasts into critics.

TYPES OF CHANNELS

Portals can include three basic types of channels: external, pre-built and
custom. Each should have a separate development strategy. Because eachrequires
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adifferent skill set, breaking out your resources based on the different types of
channels you have chosen may be productive and relatively straightforward.

External Channels

Defining external news sources may provide the easiest and quickest ‘gee-
whiz factor’ youcan hope for. Most portals allow administrators to define external
feeds of information thatare based on a standard format. External channels are an
importantpiece of the portal experience as they demonstrate the portal’s powerful
personalization capabilities. Though such channels can be seen as extraneous to
your core goals, they can still be valuable—ifyourusers are going to several news
sources daily anyway, it makes sense to provide them with that information inan
efficientmannerrightalongside services that enable their everyday work tasks.

One popularmethod of incorporating external channels is by using a format
called Rich Site Summary, or RSS. RSS is a lightweight XML vocabulary for
describing metadata about websites and is ideal for news syndication. Originally
developedto populate Netscape’s My Netscape portal, RSS has taken on a life
of its own and has become perhaps the most popular XML format today.
Thousands of websites today use RSS as a “what’s new” mechanism to attract
users (King,2001).

Forthe portal administrator, it’s as easy as locating an RSS channel to point
to via a standard HTTP URL on a given site and configuring the portal to
intermittently grabanew copy ofthe file. Many popular general news sites such as
Salon and CNN make their headlines available viaRSS and advertise the fact—
afterall, it’sanother way to generate trafficto a siteand reach an audience they might
nototherwisehit.

Most sites will use an aggregation service to advertise their RSS channels.
Several sites offer a variety of services ranging in price from free to thousands of
dollarsinlicensing fees. Below are several examples:

http://www.xmltree.com
Claims to be the Web’s most comprehensive directory of free syndicated
content, though navigating the directory is somewhatdifficult.

http://www.moreover.com
Provides syndicated content for a fee.

http://www.newsisfree.com
Contains thousands of channels, easy-to-use directory.
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Choosing the Right External Channels

Becauseit’s so easy to add external channels, it may be tempting to add every
RSS channel thatlooks like itmay be of interest to anyone in your organization. The
portal’slist could quickly balloon to dozens of sites that offer much of the same
news—Fox Headline News will vary little from CNN Headline News, if only
because bothrely heavily onthe Associated Press to provide the headlines. Criteria
for selecting external channels include the following:

Appropriateness. Is the news source appropriate forits potential end users?
Does the administration understand and condone employees using organizational
resources to access this information? Headline news pertaining to genetic research
may be acceptable, while football scores may not be. Institutional policies on
acceptable use of Internet resources are an essential guide.

Reliability. Is the source reliable? Before selecting achannel to include, its
originsshouldbe clear. Isita well-respected source, either nationally oraknown
resourcetoyourusers? Asaprovider of information, you have new responsibilities
inensuring the veracity of the contentyou’ve selected.

Currency. Isthe source updated frequently? websites can fall into disrepair
when their authors don’t devote constant attention to them, and channels are no
different. Watch forupdates to a particular channel and be comfortable with its
frequency. Make sure your content providers are dedicated to the channel services
they provide, andnotjustexperimenting or playing. Alsoimportantis synchronizing
the time your portal looks for new copies ofthe channel from its source—many
portal products will internally cache the content to improve performance, but you
may wantto override thator increase the frequency of cache updates if the channel
contentis time sensitive.

Options. Users of the portal can be overwhelmed ifthey have many sources
to choose from. Do yourusers a favor by pre-selecting strong content providers.
Provide abalance of options without making it laborious to scroll through menus of
similar choices—two general news sources should be enough, for example, to
provideadiversity of viewpoints.

Scope. Define the scope of what you want to provide your users before
selecting channels. It’s easy to get carried away with trying to provide a feed of
channels from every Web resource the users might access. A channel that pulls
sports scores for the day mightbe appropriate; articles detailing the latest baseball
trades might only be distracting.

Specialize. Having several general news sites to choose from can be handy
forthe portal’s users, buteven more useful is aselection of sites that cater to special
populations. Every department is full of specialists in a particular field—Human
Resources, Networking or Purchasing—and there is likely anews channel targeted
toward each field available among the thousands of RSS channels. Ifthe portal can
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provide sources of news that were otherwise unattainable or unknown, the project
will gaininstantcredibility.

Focus groups are key to providing specialized content. One important
question to ask is what sites the members visit most often, without implying a
judgmentabout their work-relatedness. Identify popular sites and customize your
external channel listbased on what people use most.

Leveraging Pre-Built Channels

Another way to add valuable content to your portal is to look to what others
have developed. The more you canrely on others’ good work, the more focused
your resources can be on other important areas.

Many portal vendors provide a set of pre-built channels as part of a default
installation of the product. Having a set of channels to work with immediately is
invaluable. It gives you the opportunity to demonstrate the site without investing a
lotoftime and gives your developers some examples ofhow to begin creating their
own channels. There should be no need to build from scratch such basic portal
services as personal bookmarks, general announcements, hooks into e-mail
systems or Internet searches. Some companies have even partnered with external
news sites to provide licensed RSS news channels.

Indeed, one factor in deciding on a portal vendor should be what services it
provides out-of-the-box. If you receive only a framework on which to hang
applications, you’ll spend considerable development time creating basic services
and not on customizing the portal for your unique needs.

Anotherimportant factor in deciding on a portal vendor is what its plans are
for developing new channels for its customers, and how it might facilitate commu-
nities of developers sharing custom channels they have developed. Some will be
quick to provide you with custom channels created as add-ons by their consulting
division for hefty fees, while others may facilitate forums of customers wishing to
trade channels they have created. Still others might provide Application Program-
ming Interfaces (APIs) to various services, which make known the necessary
methods for connecting to other products and serve as building blocks for the
production of channels, but do not necessarily provide the channel code itself.
Questionsto ask the vendorinclude:

*  Whatisyourschedule for delivering new channels?

*  Doyoutake customer feedback in creating and prioritizing your channel
development?

*  Doyourcustomers haveto pay per channel asthey are developed, or are new
channels included inamaintenance contract?

*  Whatchannels have your customers created? Do you facilitate access to
them?



Developing a Portal Channel Strategy 61

The open-source uPortal productis philosophically built around the concept
of sharing channels and source code among itsusers. Thisis one of its main appeals.
Users can find channels in the Java in Administration Special Interest Group
Clearinghouse website, athttps://www.mis4.udel.edu/JasigCH/. Descriptions of
the channels and contactinformation for the developers are available, butno actual
channel code is provided. In this way each institution can preserve its individual
licensing arrangements, charge fees for its work and/or offer varying degrees of
technical support.

Inadditionto the portal vendor and communities of users, a third source of pre-
builtchannels comes fromindividual vendors of the services you wish to enable
through the portal. More than ever, those who sell solutions to higher education are
being forced to enable their products through a variety of interfaces and share well-
documented APIsto their products. This allows easy coupling of their services to
aportal. Good examples are two leading course management systems, WebCT
and Blackboard. Atthe time ofthis writing, both offer APIs to allow integration with
third-party portal products, though additional fees may apply.

Evenwith APIs and out-of-the-box, functioning channels, don’texpectto be
able to make a useful portal based solely on services others have created. Such
services can goalong way in providing basic functionality, butyou won’trealize the
power ofaportal until you make it work with your own business processes.

Creating Custom Channels

Incorporating external channels into a portal can require as little work as
addinga URL toadatabase field. Pre-built channels from vendors require reading
documentation and connecting the dots. For custom-developed channels, how-
ever, thereisno surefire recipe. An institutional portal that does not incorporate
custom channels is really no better than acommercial portal suchas MSN, Yahoo!
or Excite.

To truly benefit from a portal, the institution should use it as a one-stop
fulfillment center for its most commonly used business processes. The portal must
bring together in a common interface various back-end systems like human
resources, student administration, financial systems, research and data ware-
houses, as well as homegrown applications built for the specific needs of the
institution. Itshould come as no surprise that creating custom channels is the most
complicated component of a portal and the most difficult of the three types of
channels to work with.

Porting Existing Web Services
Those services thatalready have a Web presence must be revised to fit into
the portal framework. Implementers need to consider several issues:
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*  Authentication modules for existing Web applications will likely be
removed and replaced with portal authentication services. One of the
advantages ofaportal isits provision of a type of single-sign-on capability.
Webapplications that demand additional credentials due to security concerns
(and not technical limitations of the specific application), should request
authenticationatthe portal level, notat the individual channel level. This may
require running the entire portal froma Secure Socket Layer (SSL) encrypted
server.

*  HTML output must be redesigned. Trim excess white space, graphics, and
HTML presentation code. Large header graphics can be eliminated in lieu of
simple text headers whose size and color are controlled by the portal’s
stylesheet. If possible, it’s best to have amajority of application interfaces
reside completely inachannel space withinaportal page. This greatly changes
the dimensions allowed, from 550-800 pixels wide to as little as 150-300
pixels.

»  Simplify not only the presentation but the functionality as well. Any
application thatrequires more than a few form fields such asradio buttons,
pull-downs, or text boxes should be passed on to a separate screen. Consider
offeringasimplified version ofthe most common elements of yourapplication
inachannel and, fromthere, link to anadvanced screen for more detail. The
same goes for the output of an application, too. If more than a few lines,
consider opening new windows rather than redrawing the portal screen. The
ideal portal application is one that can extract a few lines of pertinent
information from a source and presentitto auser based on his or herloginin
a“‘dashboard” style, needing very little space onthe screen and very little input
fromtheuser.

Transitioning Business Processes
More challenging thanredeploying Web applications is transferring business
processes fromanon-Web environment into aportal framework. By far, channels
like this will take the bulk of an institution’s time and energy in the overall portal
project, because the processes they embody are so likely to cross organizational
and technical boundaries ofall kinds and require in-depth analysis. Take a “My
Benefits” channel as an example. Y oumay want to include such features as:
*  Earnings summary with federal, state, and local taxes detailed
*  Annualsalaryamount
*  Retirementplandetails and savings amount
*  Insuranceinformationincluding the companies and types of insurance such as
medical, dental, vision, and life
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*  Vacationandsick days taken
. Benefits announcements and reminders

Whileall six items above relate to a single individual’s benefits, information
aboutthem canbe stored inliterally six or evenadozen different systems on campus
and off. Calculations to produce earnings deductions may come froma centralized
state authority; salary fromafinancial system; retirement funds and insurance plans
each fromone of several contracting companies; sick and vacation days from the
databases of dozens of departments; and announcements from the Human Re-
sources director’s office.

Eachsilo ofinformation has hard-working staff dedicated to the integrity and
security ofits system. They each have projects, deadlines and priorities, none of
which are likely to be under your control. Be prepared to answer such questions
as:

*  Howwillinformationbe extracted froman existing system? Y ouwill likely not
getpermission to have users directly access financial systems inreal-time, for
instance. Arrangements mustbe made for scheduled exports, creation of data
views or establishment of data marts.

*  Whatwillusers be able to do with the information? Will they be allowed to
update their own information? If so, what specific fields?

*  Whatsecurity methods are youusing? Most contributing systems already
haveauthentication schemes in place—how will you get the existing method
to work from within your portal? How will you protect sensitive information
fromothers?

*  Howmuch ofthe contributing office’s time will this take away from other
projects? What’s the organization’s priority for it—does it take precedence
over the department’s current projects, and if so, by whose authority?

Indeveloping interfaces to massive, enterprise-class systems such as human
resources or finance, many additional factors come into play in prioritizing
developmentand figuring outa timeline. When you plan on going into production
with your portal, what version of your Enterprise Resource Planning (ERP)
software will be in place? There are likely scores of programmers working atall
times on patches and upgrades to such systems, and itis critical tounderstand where
they will be inthe systemmaintenance cycle atthe time youareready to interact with
them. Providing Web access to their systems may not be a priority for them when
they have a tight schedule to deliver salary changes by the next pay period, for
example, which is why plenty of lead-time is necessary to get into their queue of
projects.
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Technical hurdles are seldom the most difficultaspect of interfacing to ERP
systems. More frequently, difficulties and delays arise from attempts to cross
cultural and political barriers. While critical to an organization, ERP systems are
nearly never managed as openresources. The primary customers ofacampus’s
multi-milliondollar ERP system can literally be a few top-level executives whorely
onreports fromthe system to make key business decisions. In such cases, allowing
individual staff glimpses into such systems—to generate queries, run their own
reports and even input their own data—requires aradical paradigm shift.

Untilrecently, Web developers generally created small, single-use systems
with projectturnaround times counted in weeks. What Web developer cannatively
‘speak’ financial systems with hundreds of database tables, terabytes of information
and versionupdate cyclesthatstretchinto years? Similarly, ERP programmers have
oftenbeenisolated from the larger campus community and may be unfamiliar with
rapiddevelopmentcyclesand Web interface issues. Working onthis type of custom
channel will require careful attention by a project manager and a cross-functional
team ofboth portal developers and ERP programmers thatunderstands and agrees
upon the goals of the portal.

PRIORITIZING YOURCHANNEL
DEVELOPMENT

Once the channels you intend to incorporate into your portal have been
selected, through committees, focus groups, process analysis or the results ofa
pilot, you mustthen prioritize that list based on your short- and long-term goals.

This is more difficult than reordering a simple list. Before you can begin
grouping your channels into production phases, you need to determine the
complexity of each channel’s implementation. Several key points about each
channel mustbe completely understood:

*  Whattype of development work will be needed to complete the channel? Is
itprimarily reformatting an XML-based document or will itrequire encapsu-
lating business logic into Javabeans?

*  Whatresourcesareavailable? Which programmers among the available staff
can work on channel development? What percentage of their time can they
devotetothis,and do they have the necessary training to complete the tasks?

+  Towhatextentdoes yourprojectrely oninformation providers outside of your
control? What priority does your channel development project have with
them?

*  Dointerdependencies among the channels require a particular development
sequence?
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Oncethese questions have been answered, the development team can begin
to create a timeline for the development of the channel and assign appropriate
resourcestoit.

Therearebasically three levels of priorities in channel development: immedi-
ate, which means the channel is necessary to demonstrate to stakeholders the
usefulness of the project; high priority, which applies to channels that are required
before a portal can be launched in a production environment; and low priority,
which applies to channels that can be built to round out the capabilities of the portal
astheprojectmatures. Being flexible inmoving channel priorities will be anecessity
ashurdles and opportunities arise.

Eachofthese priority classes is discussed below.

Immediate Needs

Thisisthesetof channels thatare critical to gaining acceptance with the portal’s
potential users and among the major stakeholders in the project such as executive-
level sponsors or committees. These are the ‘ah-ha!’ pieces that help people
understand what the projectis all about.

One method ofidentifying these channels is simply to ask the question ofa
stakeholder, “What ‘killer application’ do you envision will make this projecta
success?” This canbe aloaded question, and the likely response will be adifficult
proposition orelse it would have been solved before. A sample response mightbe,
“aself-service Web interface to our mainframe-based student registrationsystem.”
Even if the suggestion is unreasonable, at least it helps identify the direction,
motivation and vision of the stakeholder. If a true self-service application is
impossibleinthe firstportaliteration, then perhaps displaying personalized informa-
tion like astudent’s class schedule would be enough to satisfy initial goals.

To fully demonstrate the capabilities of a portal, examples of each type of
internal channel should be included in the pilotrollout. This suggests incorporating
several external channels such as weather and general news, porting one or two
existing Web applications and developing at least one custom-created channel.

High Priority

Channels that provide basic portal functionality should be a high priority.
Authenticationservices are agood example—while notnecessary to demonstrate
the portal to stakeholders, they are akey requirement for all other personalization
and customization channels to be added in the future. Other important channels to
include before launching might include announcementsrelevanttotheuser’srolein
the institution, personal bookmarks and role-based calendars.
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Low Priority

Low priority channels may be important to the long-term success of the portal,
butcanbe putoffuntil after youlaunch your initial portal. These are channels that
you’dlike to have and would be useful in rounding out the portal, but don’t affect
basic functionality orrelate to the initial goals of the portal. Some channels will have
to be pushed back past the launch date for reasons beyond your control. An
external system’supcoming milestone, suchasbeingableto exportin XML format,
isoneexample.

Low-priority channels can add usability enhancements to other channels as
well. Providing an RSS file editor channel for those responsible for updating
announcements, for instance, could simplify theupdating process for the publishers.
Portal administrators would benefit from channels that provide traffic monitoring
tools oruser profile management.

Other channels could include portal administrative features like user profile
managementand trafficmonitoring tools.

FUTURE TRENDS

Portal technology is still nascent, with traditional higher education enterprise
vendors scrambling to fill this gap in their product offerings. Many ‘pure-play’ portal
vendors—those companies whose sole product line revolves around portal
services—and open-source consortiums of portal developers, both in and out of
higher education, are still working on beta versions and prototypes.

Institutions with years of experience in portal development are extremely rare.
Mosthave recently launched a portal, are planning to launch one within a year or
arestillinvestigating strategies. Asmore institutions see the advantages portals offer,
they will seek methodologies for selecting and deploying portals, and creating
content for them. Traditionally, institutions of higher education have worked
collaboratively to define standards and share experience, code and strategies.

Some providers of portal solutions encourage and depend on this collabora-
tion, while others have done little to foster such user communities in hope of
generating additional consulting revenues. Given the low budgets and highly
collaborative nature ofhigher education, portal development schemes that donot
facilitate open APIs and facilitate shared channel development will ultimately falter
inthis market.

BRINGINGITALLTOGETHER

This chapter has offered a way of organizing achannel development strategy
by identifying potential content, classifying itand then prioritizing it into distinct
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categories. Effective ways of identifying content on campus include forming
committees, conducting focus groups and launching pilot portals, all of which should
be done to varying degrees according to what formula works best on a given
campus.

Inidentifying contentit’s important to include representatives of the campus
communities that will be using the portal, and ensure that they detail what they
actually need rather than what they think they need. External channels mustbe
appropriate to the institution and reliable. Understanding your portal vendor’s
philosophy inproviding channels to its customers is vital. Customized channels that
streamline your institution’s business processes will be the most valuable parts of
yourportal, and the bulk of your portal development work will be in creating them.

Prioritizing your channel development requires understanding the complexity
of each channel’s implementation and what resources are available for the
implementation, onthe external teams thatmanage the systems with which the portal
mustinterface, and on the portal development team itself. Grouping channels into
immediate, high- and low-priority levels is key to strategically attacking your list of
channels to be developed.
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ABSTRACT

This chapter is designed to assist campuses and their leaders in determining
whether to pursue a portal project. For those universities that choose to
create portals, a series of strategies and approaches are presented to guide
and assist in the success of the effort. This material is provided from the
perspective that campus portals can provide a new way to connect with
students, faculty, alumni and the community. Strategies are presented to
determine whether to undertake a portal project, and the campus readiness
for this effort. Nine different approaches to campus portals are presented,
together with suggestions on project organization. Project success factors
are developed together with potential planning pitfalls for campus portal
projects. Finally future approaches for portals are discussed with thoughts
for portal acceptance on campus.
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When they burst on the campus scene, portals were seen as the next “killer
application” for information technology in higher education. With portals, universi-
ties would create seamless interfaces coordinating electronic information for
everyone on the campus and beyond: students, faculty, staff, alumni and the
community (Gnagni,2001). Perhaps mostamazingly, thisnew wonder technology
couldbe provided free to campuses by vendors willing to construct these interfaces
inexchange for “click through” revenues.

With the perspective time provides, itisnow easier to separate solid, reliable
technology efforts from some of the initial high flyers in the campus portal market
that provided more style than substance. Justas “dot.com” was replaced in the
national tech economy by “dot.bomb,” some high profile portal vendors no longer
exist. Today there are wonderful working examples of campus portals and
encouraging initial reports on the adoption and usage of these interfaces by
members ofthe university community. Although less publicized, there are also
examples of well-intentioned portal projects thathave collapsed and failed. For
campuses contemplating a portal project, the question looms whether this is another
exampleofafailed technology that promised more than it could deliver, orifportals
are an important innovation campuses should pursue as part of a balanced
technology strategy.

This chapteris designed to assist campuses and their leaders in determining
whether to pursue a portal project. For those universities that choose to create
portals, aseries of strategies and approaches are presented to guide and assistin
the success of the effort. This material is provided from the perspective that campus
portals can provide anew way to connect with students, faculty, alumni and the
community. While still inan evolutionary state, portals are an interface between
colleges and constituent groups that can become new mechanisms to organize
campuses, and offer the promise of new ways to create communities of learners.
Against this backdrop and in a time of economic uncertainty, it is extremely
important for colleges and universities to consider portal adoption and implemen-
tation as carefully and seriously as any other large-scale strategic effort.

THE CAMPUS PORTAL

A campus portal may be defined as a single integrated point for useful and
comprehensive access to information, people and processes. While portalshave a
rapidly evolving set of features and characteristics, they can be described as both
personalized and customized user interfaces providing users with access to both
internal and external information. Campus portals provide the opportunity to create:
*  Gatewaystoinformation
*  Pointsofaccess for constituent groups
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. Mechanisms for communication
*  Community andlearning hubs (Eisler,2000)

Perhaps the best way tounderstand some of the possibilities of campus portals
isto visitand experience them. A good place to begin is with portals like UCLA’s
“MyUCLA,”the University of California, Davis’s “My UCDavis,” the University
of California, Irvine’s “SNAP” (Simple Navigational Administrative Portal)and the
University of Washington’s “my UW.” All provide ahigh degree of integration with
university systems and permit guestaccess.

Portal Organization

Asillustrated in Figure 1, portals conceptually consist of three basic compo-
nents. The center circle represents the functions that provide the user access,
identification and security. The outside ring of circles represents content modules,
user tools or data resources. The number and richness of these features can be
increased or decreased depending upon the intended user group, the degree of
functionality desired and the integration ofadministrative applications. Finally there
are connective pathways that convey requests to the system and information or
processes to the user (Eisler,2001).
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Aneffective campus portal requires the coordination ofa variety of compo-
nents and systems to provide the access, information and interactivity desired.
Campus portals provide access to university resources and provide security for
university data. A wide variety of information can be accessed by or pushed to
campus portal users. This information can be selected by users, be part of a
person’srecords or be directed by the university to the individual.

Campus portals can provide a wide variety of work tools or access to them,
inthis process becoming a personalized desktop for users. Communications and
interactive functions can be a part of the portal infrastructure or accessed through
it. Effective portals provide access to and can enable university e-business
functions. Using a university intranet, a portal can provide access to data,
applications and forms through the employee’s desktop.

Faculty portals can provide management tools for both Web-enabled and on-
campus classes. Portal-enabled systems can become important mechanisms for
communicating with students, continuing classroom discussions and encouraging
interaction outside of class.

Considering this complex list, itis easy to imagine the value and functionality
awell-designed portal effort can provide, and to understand the potential techno-
logical challenges portals can represent for campuses. (For additional information
onportal functionality, see Box 1.)

Box 1

Portal Functionality and Features

An effective campus portal requires the coordination of a variety of components and systems to
provide the access, information and interactivity desired. Campus portals provide access to
university resources and provide security for university data.

e Gateway—The system identifies approved users through a single sign-on procedure.

e Security—Users are allowed access to information they can see, to change information they can
change and no more. Those who should not see or change information are denied access to it. A
wide variety of information can be accessed by or pushed to campus portal users. This information
can be selected by users, be part of a person’s records or be directed by the university to the individual.

¢ Customized information—Users receive information for or about themselves and their
activities. In the case of a student, this might be a class schedule, a degree checklist, bill balances
or a reminder that a library book is due.

¢ Channeled information—Portals provide information from internal and external sources.
Information examples include weather, news, entertainment, stock information, campus sports and
newspapers.

¢ Pushed information—Universities, and users to a lesser extent, can select the information
individuals and constituencies should receive. Examples include announcements or e-mails to all
or groups of students, to particular majors or to students with specified interest; university deadline
reminders; campus calendars; social announcements; and student activity notices.
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Box 1 (continued)

Campus portals can provide a wide variety of work tools or access to them, in this process becoming
a personalized desktop for each user.

e Personalization—Users can edit their portal page’s look, features and arrangement, and at least
some sources of information available on it.

e Internet tools—Portals can provide search and navigation engines for the university intranet,
university Web pages and the entire Internet. They can include tools to save favorite websites,
create homepages,and create or post to message boards.

e Personalized tools—Users can maintain integrated planners and calendars, create to-do lists
and Web homepages.

e Library tools—Users can create their own access to the campus library, on-line bibliographic
resources, and databases through a MyLibrary function.

Communications and interactive functions can be a part of the portal infrastructure or can be
accessed through it.
¢ Interaction—Portals can provide interfaces to chat, e-mail, address books, threaded discussion
lists, listservs, message boards and bulletin board postings.
¢ Schedule management—Portal interactivity can extend to coordinated calendar functions
with the ability to search multiple schedules and create meeting times for university members, to
export this information to multiple devices and to remind users when it is time for meetings.
e Electronic balloting—Campuses may use portal technology for voting, survey functions and
to poll campus constituents.

Effective portals provide access to and can enable university e-business functions. Using a university
intranet, access can be provided to data, applications and forms through the employee’s desktop.
e e-Business—Portals provide integration into university back-office operations, a one-stop
interface for educational transactions over the Web and connections to the bookstore for
shopping.
*  Workflow and application integration—Staff and faculty can access data and applications
needed to do their work in a real-time environment, create personalized data reports and use contact
or project management systems.

Faculty portals can provide management tools for both Web-enabled and on-campus classes. Portal-
enabled systems can become important mechanisms for communicating with students, continuing
classroom discussions and encouraging interaction outside of class.
¢ Course management—Portals can provide course management tools or integrate with existing
systems.
e Course communication tools—Faculty can send class announcements, access discussion lists
and listservs, collect and grade homework and assignments, and post grades electronically.
¢ Discipline-specific resources—Using portal capabilities, course sites can be extended into
vertical portals for discipline-specific information.

Considering this complex list, it is easy to imagine the value and functionality a well-designed portal
effort can provide, and to understand the potential technological challenges portals can represent
for campuses.

SHOULD OUR CAMPUS PURSUE
A PORTAL PROJECT?

Itis likely that most institutions will at some time consider a portal project.
Portal discussions and implementation projects should collaboratively involve the
campus community indeveloping answers to three simple questions: Who?, What?
and Why?
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*  Whoaretheintended users of your portal?
*  Whatwillthe portal provide yourusers?
*  Whyareyoudoingaportal?

Experience a Portal

Today campuses choose software for word processing, spreadsheets and e-
mail based onuseand experience. Colleges and universities create new designs and
structure for websites by mining the vastamount of background on the Internet. The
selection of these programs and the design of these efforts are based upon and
shaped by personal and campus experience using these technologies. Imagine ifa
group on campus were asked to select one of these software products without
havingused it, having only read about it or experienced it only through a vendor
demo. Unfortunately for many campuses this can be the atmosphere in which a
portal projectis designed, by user and technical groups whose experience with
portal technologies is limited or nonexistent. It often happens that people who have
notused portals regularly will develop proposals for portal projects and will make
decisions about them. The campus knowledge of portals will most likely be limited
to online visits to one or two portals, the study of written materials and observation
of vendor demonstrations.

Before deciding onacampus portal project, itis beneficial ifthose involved can
actually configure and use a portal. John Ellis (2001) captures this approach in the
words of Yale economist, Robert Shiller: “If you really want to understand
something—really understand it—don’tjustanalyzeit, doit.” Thisis possible for
eventhemostnon-technical user, and the insight developed will be invaluable. Begin
by configuring apersonal portal using one of the free commercial services. Excite,
Netscape and Yahoo are examples of companies that popularized configurable
personal portals (Jacobsen, 2000). An especially interesting example is provided
by Yodlee, whichallows the userto build a financial dashboard accessing finances,
e-mail accounts and a large variety of news sources.

After choosing a portal, take the time to understand the options available,
configure a portal to your personal interests and tastes, and commit to using this
portal as your homepage for at leastamonth. This experience will provide useful
insightinto the value a portal can provide aggregating content on the desktop. In
time, the portal will become more than a homepage: it can become a personal
information and access center.

Forfrequent Internetusers the transition to a portal will require changing what
may have become intuitive habits in terms of Internetuse. While the differences in
interface and page layout will create an adjustment and learning curve, ifthe user
visits the same Web pages regularly forupdated information, the advantages ofa
portal will soon become evident. Intrigued with this feature, some users will add
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more and more functionality until the page becomes large, slow and cumbersome.
For these power users, multiple or layered portal pages may be the answer. As
users gain experience with the portal, they should assess the value of the portal
experience. What does the personal portal provide that they did notreceive from
theirhomepage? Ifthe portal page provides increased convenience, functionality
and access, itis extremely unlikely the user will want to return to his or her prior
homepage.

Usingaportal will also provide experience with what can be the frustrating
limitations ofaportal. Limitations inlayoutor display will quickly become annoying.
Forexample, ifonly a portion ofa page of personal bookmarksis displayed, going
to a second page for access to regularly visited sites will quickly become an
annoyance. While commercial portals provide the ability to choose and organize
contentonthe page, users are frequently notable to size orresize content windows.
Portal applications require bandwidth; ifthe site provides slow response, this will
discourage use, especially over traditional modems. Finally, managing a portal
requires patience and thoughtful effort ifthe tool is to evolve in effectiveness.

Inaddition toapersonal commercial portal, project members should consider
using an existing campus portal that permits guest access and configuration. Two
examples that allow this are the University of Texas’s “UT Direct” and Yale
University’s “Yale Station.” Once this portal has been selected and configured, the
user should again committo using it for a time as his or her homepage.

Some important lessons can be learned from this personal experience with
portals. For people who regularly access information from multiple sources, a
personal portal will save asignificantamount oftime. The initial configuration can
be time consuming, butas itis perfected, over time a portal becomes a valuable
personal productivity tool. A personal portal ismuch more thana Web page: awell-
constructed portal can be a “’killer app” in the higher education setting, taking
information access to the next level by organizing and integrating in one place
information from sources that previously had tobe accessed individually.

Additionally, itis instructive to construct a list of available Web-enabled
sources of university information. It will quickly be evident ifenough personalized
services for students, staff or faculty are available via the Web to make a portal
projectviable. Ifthe amount of personalized data users can access fromuniversity
systems turns outto be limited, and access to data sources will not be improved by
the portal project, campus energies mightbetter be concentrated on creating access
to these data and functions first, then considering development of a portal at some
futuretime.

Certainly aninstitution can force users toadoptaportal, by making registration
functions, grades, payroll stubs and other essential processes available only through
the portal. The approach suggested here is amore interesting challenge: to see if
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users will adopt portals because of the increased functionality and productivity
portals provide. Italso reflects the spirit of higher education often embodied on
campuses. This approach is bestundertaken with a portal product that provides
significantlevels of customization and personalization.

CREATING ACAMPUSPORTAL

Two approaches to portal projects appear to have been successful on
university campuses. The firstidentifies aportal projectas an announced strategic
technological goal. Inthis instance, successful portal projects can bestbe achieved
through the combined efforts of faculty, students and academic support profession-
als. Deciding whether ornotto have acampus portal and successfully implementing
onerequires effective cross-campus participation and commitment. The process
begins by assembling the right group of people and having them address the right
questions. The interactions of this collaborative group can create precisely the right
environment to consider some of the questions critical to the successful develop-
mentand deploymentof campus portals. It will help campusrepresentatives decide
who will control what users see and can access. The type of cross-divisional
institutional teamrequired to create a successful portal might include the following
people:

*  Chiefacademicofficer

*  Deanordepartmentchair

*  Faculty (representing those who have adopted technology and those who are
less experienced with it)

*  Academicsupportprofessionals

*  Chiefinformationofficer

*  Informationtechnology (IT) supportprofessionals

*  Library

*  Studentservices

*  Bookstore

*  Students
*  Prospectivestudents
e Alumni

The second approach to campus portal projects begins as a more modest
effort. Inthis a particular portal technology is chosen and small “expeditionary”
groups are created to test the technology and create the initial portal implementa-
tions. Thisapproach canavoid the creation of unrealistic expectations, allows initial
failures to affect small numbers of users and can allow actual campus experience
with the portal to shape the productrolled out to larger groups of users.
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No matter which approach or combination of approaches is chosen, the
process can assist each area of the campus to answer the following questions for
the different categories of portal users:

*  Whatoptionsareavailable?
*  Whatinformationisincluded?
*  Whatservices are offered?

Inaddition, the implementation group should consideranswering such critical

questionsas:

*  Howcanacampus portal extend, expand and increase the participation and
communicationamong members ofthe campus community?

*  Howwill the campus community accept, adoptand use the portal?

*  Whatarethe potential risks and problems associated with the portal?

*  Whatisthevalue ofaportal, forboth the individual and the university? (How
will that value be assessed?)

Box 2

Portal Project Design Considerations

Features
*  What functionality do we want for this project?
*  What content will users receive that they cannot already access?
« If the content is already accessible, will the portal make access more convenient?
* How much choice will users have in the content they receive?
*  Will the content keep users on the portal or send them to information sources off the website?
* How intuitive is the interface for users?
* Are we willing to have advertisements? If so,

o How many?

o Placed where?

o Will we restrict ad content and

advertisers?

Integration

* Course management » Transactions
system e Wireless

» Existing databases e Smart card

Technology

*  Will our infrastructure support this?
* Can we provide single sign-on capability for users?
* Can we develop and/or connect to the following?
o Access to student information
o E-commerce functions
o Speed of response and access
» Can we resolve security and data protection concerns?

Technical Considerations
* Hosting
* API (Application Program Interface)—ability to pass information to other applications
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Box 2 (continued)

 LDAP (Lightweight Director Access Protocol)—allows user to query database via Internet
e User definition capability

e Custom information channel definition

¢ ADA (Americans with Disabilities Act)—accommodations for users with special needs

* Hardware requirements

¢ Pricing

e Vendor viability

Support

e Can we support it? Keep in mind that a campus portal is not a short-term venture. If it succeeds
and is accepted by the campus and alumni, the portal will be something needing support, maintenance
and upgrades long into the future.

¢ How many staff are needed, for rollout, for maintenance?

Content Support

* As a dynamic medium it will include a variety of content providers and will require more support
than a static website. Support includes providing reliability 24 hours/day, 7 days/week.

e Who creates and updates content?

* Who controls content?

User Support

*  Who provides, maintains online help, documentation and training?
e When is live help available? What is available 24/7?

*  Who manages and maintains users?

* How easy is this to use?

» Is the product appealing to users?

Project Rationale
* Has there been a clear discussion and agreement on the benefits of a portal?
*  Who understands and supports the project?

Budget

* How much funding is available? Ongoing? One-time?

* Do the potential advantages of a portal justify the commitment of people and resources for the
project?

Analysis
» Is there a reasonable chance for project success, maintenance and growth?
e Will the campus community use a portal?

Theimplementation group should take time to think carefully about the design
and projected capabilities for the portal. (See Box 2 for a list of portal design
considerations.) Numerous examples of case studies from campuses thathave
created successful portal projects are available. These should be studied carefully
inthe development ofaprojectandplan.

Portal Readiness

After considering the above questions and ifthere is still strong interest, support
and motivation to create a portal, the implementation team would do well to step
back foramomentbefore beginning and consider ifthis is the appropriate time to
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begin a portal project and whether the campus is ready to do so. Here are some

signs thata campus may not be ready to begin a portal project.

*  Network problems would prevent effective and equitable implementation
campus-wide.

»  Significantretention problems with technical support personnel would com-
promise the robustness of the portal services.

»  Datasources, calendaring or student support systems require hand mainte-
nance by avariety of offices.

*  Thecampusstudentinformation system is not supported by a portal vendor
orisnotaccessible by the Web.

*  Thecampuslacksaspiritofcollaboration onIT issues.

*  Thecampuslacks consensus about the appropriateness of certain content
(political, religious, advertising, etc.).

Another effective testofapotential portal is to demonstrate the technology to
members of the campus community unfamiliar with the technology. If these
demonstrations are met with asignificantlevel of uncertainty as to what the portal
is or the value it may bring, it may suggest that your core project group is not
prepared to communicate the projectto the campus. Project members canbecome
evangelists for a portal, seeking to influence or change the opinion ofthose less
certain ofthe need. Ifthe potential value of portals is not clear to focus groups of
potential users, it may be that the implementation is on a path of providing an
interesting technology, but with limited functional use and fainthopes of widespread
adoption.

CHOOSE APORTAL STRATEGY

Campuses may choose a number of strategies in creating portals. The
following categories suggest possible adoption paths and provide examples of
successful, accessible campus efforts.

Build Your Own

A university can choose to build its own portal. Many of the early prominent
examples of campus portals, like “My UCLA,” and “my UW” from the University
of Washington, are examples of university-developed portals. The creation ofa
portal in-house allows a campus to design and truly customize a portal to meet
campus needs, systems and culture. It does however require significant technical
expertise and resources.
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Atmany colleges and universities, the information technology staftmembers
are already spread too thin or lack the technical expertise to take on additional
programming tasks of this complexity and magnitude. Asaresult, building a portal
from scratch will be well beyond the capability and capacity of most institutions.
Homegrown portal efforts also may create greater continuing costs for develop-
ment and support. As the campus portal market becomes more mature, it will
become increasingly difficult for individual campuses to keep up withnew innova-
tions and features. This could lead to a situation requiring a transition from a
homegrown to vendor-based solution. Forusers accustomed to asystem created
according to theirneeds, this can be problematic.

Working examples of campus-developed portals include “Blink” (UC San
Diego), “MyUB” (University of Buffalo),“My UCDavis,” “MyUNIverse” (Uni-
versity of Northern lowa), “UTDirect” (University of Texas) and “Yale Station.”

Partner With Others

A campus may choose to partner with others to create a shared code approach
to portals. The JA-SIG group is a partnership of university and college campuses
involvedinthis effort. JA-SIG is an acronym for Java in Administration Special
Interest Group and the combined productis referred to asuPortal (Gleason, 2001).
The first working JA-SIG portal was the University of British Columbia’s “My
UBC.”

This shared approach seeks to lower the development investments of cam-
puses by dividing the development of project segments among them. This shared
source code strategy isnotunlike the work behind the open-source Linux operating
system. However, itis disappointing thatsome of the original lead universities in this
efforthave not moved beyond demonstrations to produce working portals for their
campus using the JA-SIG technology. Like a “Build Your Own” approach,
universities should not choose to “Partner with Others” without strong support,
leadership and commitment from the information technology division.

An excellent example of a JA-SIG portal is the University of California,
Irvine’s “SNAP” (Simple Navigational Administrative Portal). Other working
examples include California Polytechnic State University’s “myCalPoly,” Denison
University’s “myDENISON” and Laurentian University’s “LU’s Student Portal.”
Others universities with demonstration sites for the uPortal include Althabasca
University, Boston College, Columbia University, Princeton University, the Univer-
sity of Delaware, the University of Switzerland-Geneva, the University of Hawaii,
the University of New Mexico, the University of Nevada and Yale University.
Interactive Business Systems is a vendor that works with campuses on uPortal
implementations. Campus Pipeline has also announced plans to partner with the JA-
SIG group.
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Work with a Vendor

Justasinadministrative student information systems, universities can work
with vendors to create campus portals. These products provide differing levels of
personalizationand customization, and may require thatuniversity datareside on the
vendors’ servers. Combinations of costand student data access are strong reasons
to considerusingaportal vendor. Thisis especially true for campuses whose student
and/or administrative software systems are supported by a portal vendor. These
vendor-based integration efforts show significant promise for solving problems
associated with dataaccess. The vendor approach can provide areasonable and
cost-effective solution, howeverthe decision becomes more difficult when there is
no access to student data or where a customized interface to these data has to be
built when the vendor approach will not yield access to student data.

Many current portal products limitusers to predefined channels of information.
Whilethis provides ease of management, italso works against the freedom of choice
and access many users expect from the Internet. An exciting development in portal
technology is a feature thatallows users to create their own channels of information
by capturing the URLs of favorite Web pages, dissecting those pages into content
fragments and then reassembling the fragments on their own portal pages. Before
ceasingto existinthe fallof2001, Octopus.com delivered this level of personal
choice. Toalesser extent, this same concept is embedded in Microsoft’s Digital
Dashboard offering (Hodder, 2001).

Dealing with portal vendors requires the same caution associated with the
selection of major campus software systems. The portal market has developed
rapidly. Many of the products and their features, like the companies that provide
them, are still evolving. Itis important to:

+  Differentiate between functionality that is developed and that which is
promised inthe future.

*  Be wary of vendors who may promise more than they can deliver. Like
administrative systems, portal applications are offered to campuses by sales
people whose interests may be motivated more by quick profits than long-
term, mutually beneficial relationships.

+  Paylessattentionto productdemonstrations and more time investigating the
vendor’strack record for providing support.

*  Checkwithotherinstitutions thathave implemented the software, both those
thathave been recommended by the vendor and those that have not. Their
experiences can be excellentindicators of the strengths and weaknesses of the
vendor.

+  Investigatethe fundingand stability of any portal company you mightchoose.
In the vendor market some firms have disappeared, some have reworked
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business plans, others have been boughtup by larger companies desiring their
technology or partnered with system software vendors. A wonderful product
willbe of limited or nouseto yourcampusifthe vendorisno longerinbusiness
or ableto provide support.

*  Beextremely careful of campus portal vendors who propose funding mecha-
nisms based on click-through revenues. Justas in other dot.com sectors, this
hasnotprovento be a sustainable business model. The cases of Mascot and
zUniversity, both defunct campus portal vendors, are worthy of careful
consideration as examples of how this strategy may not work.

A growing number of campus portal vendors are eitheradministrative software
companies or are partnered with one. These include Campus Cruiser (DataTel),
Campus Pipeline (SCT), Jenzabar (CARS, CMDS, Quodata, Campus America
POISE), ORACLE, PeopleSoftand SAP. Anotherimportantemerging trend is the
development ofportals that provide or support courseware management systems
or a partnering arrangement. Examples of this include Blackboard, Campus
Pipeline (Web CT) and eCollege. Other campus portal vendors include CNAV,
FirstPerson.comand StudentOnline.

Use a Business Portal Solution

Some campuses may choose to use portal software developed for the private
business sector. This can provide arobust product, especially for campuses that
have homegrown administrative systems. Business portal solutions may prove
expensive and require special adaptation of both the system and the campus data.
Itis anapproach bestundertaken with the guidance of an independent consultant
well versed inthe area.

A significantnumber of vendors offer specialized business portal solutions.
Some leading companies inthis areainclude Brio, Computer Associates, Corechange,
Documentum, Epicentric, Plumtree and Viador. Worthy of consideration in this
areaarethe efforts of large established firms including IBM’s “Enterprise Informa-
tion Server” and Lotus’s “K-Station,” Microsoft’s “SharePoint Server” and
“Digital Dashboard,” Novell’s “Portal Server” and Sun Microsystems’s “iPlanet.”

Create a System Portal

Some university systems are working with other higher education institutions
to create portals. Most often these efforts focus on creating acommon portal for
prospective students, transfer students and their parents. As such, the portals are
notdesignedto provide services formany in the currentuniversity community, but
do provide acommon data set and interface for potential college students. The
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combined resources of a state system can make this approach cost effective. The
ability to apply to multiple campuses fromasingle website can prove attractive for
prospective students.

The vendor product most often used for system portals is “Mentor” from
xap.com. Mentor has been adopted by California Colleges, California Community
Colleges, the California State University system and systems in Connecticut,
Delaware, Georgia, Illinois, Kentucky, Massachusetts, New Y ork, North Caro-
lina, Pennsylvania, Tennessee, Texas, Wisconsinand West Virginia.

A differentexample of a state system portal implementation is “OneStart.”
Developed for the eightcampuses of the Indiana University system, this portal links
the campuses’ general and campus-specific Web offerings and provides access to
admissions for each campus, together with information resources.

Choose Specialized Portal Solutions

Campuses may choose to adopt specialized portals for specific services. One
example of this is the myLibrary concept developed at North Carolina State
University. With thisthe user configures aspecific grouping of library functions and
resources. While providing a great deal of user convenience, this approach is
considered problematic by some academic librarians, who fear that students may
not make full use of the wider range of library resources available (Buchanan,
2001).“MyLibrary”isashared open source solutionavailable to campuses without
charge. Inaddition to North Carolina State, working examples include Virginia
Commonwealth University, medical libraries at New Y ork University and South-
western Medical Center at Dallas, and “Your Library Web Page” from the
University of Tennessee at Chattanooga.

Another specialized application is designed for alumni and athletic associa-
tions. These portals primarily deal with off-campus users.

Specialized portals can be selected from a variety of sources. Rather than
adopting a single portal approach, some campuses may find that a variety of
specialized portals meet theirneeds more efficiently. For example, acampus might
choose a student portal developed by its administrative software company, a
distance learning portal fromits Web course management vendor, the “MyLibrary”
approachto library resources and an alumni portal fromaspecialized vendor. While
the integration of products fromdiverse vendors creates additional complexities for
maintenance and support, these multi-faceted projects could prove effective.

One ofthe dangers campuses can face is the desire of constituent groups for
their own independent portal solutions. This potentially places atrisk the single-
sign-on convenience portals are designed to provide. In addition it raises the
question of compatibility of these potentially uncoordinated efforts, and the added
maintenance and supportthey may require.
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Develop an Interim Solution

For campuses inaperiod of technology transition, for example because ofa
planned or active migration to anew administrative software system, an interim or
partial portal strategy may be the bestapproach. Ifthe data sources on which the
portal willrely have yetto be developed ormay change significantly inthe immediate
future, itmay be imprudent to invest in their integration into a portal.

During suchatransitional period, it may make sense to adopt an interim portal
strategy that does not provide everything a campus desires all atonce. A gradual
portal implementation can introduce users to portal technology ata limited cost
while allowing limited technical resources to be directed to other more pressing
prerequisite information technology needs. A drawback to thisapproach s that the
portal may provide limited value to users, eroding campus support for future
adoption ofa full-featured solution.

Extend User-Specific Web Pages

A differentinterim strategy for campuses may be to extend the functionality of
existing Web pages for campus groups. Solicited feedback fromusers can help to
fine-tune these efforts to meet high-priority needs. While not providing the unified
access, security and personalized features of a portal, this may prove a cost-
effectivealternative.

Thedifficulty with this option lies in the lack ofa truly customized solution for
users. An effortto address users’ portal-related needs without deploying a true
portal will most probably create a large page with much information ora Web
approach thatembeds information several pages down. Successful implementa-
tions of this approach include the California Institute of Technology’s “CalTech
Portals” and the University of Virginia’s “ITC.”

Choose to Not Do a Portal

Finally itmay bethata college oruniversity does notneed aportal, orhas more
important challenges on which to focus funds and technological resources. Thisis
especially true when Web access to campus dataand services is limited. Ifa portal
projectcouldnotprovide thisaccess, orif other limitations would make adoption
unlikely, efforts would be better directed at creating an intranet instead.

PORTAL PROJECT SUCCESS FACTORS

A critical factor for portal success is access to data and systems. As aresult,
the institution’s studentadministrative software system will be amajor determinant
in portal selection and development. Is the student data system a commercial
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productorahomegrown effort? For the formeritmay be most feasible to work with
the system vendor’s portal or portal partner. For home-developed systems it is
unlikely current vendor solutions will interface with student data without significant
adaptation. Portal access to student datais simplified if this information is already
accessible viathe Web.

A second critical portal factor can be the courseware management system
used on campus. Ifthe campus has made significant progress in the adoption ofa
courseware management system, this also should be carefully considered in the
selection process. Again it may be most feasible to work with the system vendor,
assuming it provides a portal product. Faculty adoption of a portal will increase if
the portal functions as an interface to the courseware system.

Information technology staffresources are critical to the success of portal
projects. Many IT departments are understaffed, undertrained and overworked. A
portal project will be asignificantadditionto IT staff workload. Does the capacity
existnotonly to develop, butalso to support and maintain the project? If not, will
the effort be outsourced or will additional staff be hired to support the project?
Given the complexity of most portal efforts, understaffing the project can be an
invitation for disaster.

Whatis the budget for the project? Budgetary supportis asignificant indicator
of campus and administrative support for portals. The absence of strong central
supportis adanger sign that the portal project may not be understood, or campus
need foraportal hasnotbeen demonstrated or perceived. Budgetary resources will
need tobeboth one-time, for software, servers, programming, implementation and
promotion, and continuing, foruser support, maintenance, expansion of effortand
content creation.

Withall the attention directed to campus portals, itis possible to get caught up
inthe hyperbole surrounding this topic. Campuses need to make certain that their
constituencies both need and will benefit from the project. Ultimately, campuses
must determine what they are able to do—not only whether they have the
wherewithal to undertake a portal project, but also why they wantto do so.

Planning Potholes

Portal planners should set modest goals for the first campus portal implemen-
tation. The more features or bells and whistles, the more likely itis that the project
will become overly complex, the delivery date will be delayed and the resulting
product will be flawed or unreliable. The planners should determine what key
features are needed for the portal to succeed, begin with amodest list of goals and
fightagainst projectcreep. Inmany cases simpler efforts will be wiser, more easily
completed and morereliable. Additional features and capability can be added over
time. Itis a prudentapproach to promise less and deliver more.
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Portals donotimprove on information; they only presentiit. A portal will only
beas good as the information it contains. The design ofaportal should focusasmuch
onthe information the portal is to contain and the development of this information
as onthetechnology ofthe project.

The management of user expectations can be a difficult task. Different
categories of users and different users within a category will desire different
functions. Consider carrying outapilot project for a limited set of users. This can
preventmajor embarrassment and rejection of larger scale campus portal efforts.
Itis extremely important that the portal project develop a track record of success
andreliability.

The purpose of aportal project is to provide additional functionality for users.
It would be fatal to the project to forget, ignore or bypass users in the design
process. Projects can develop lives of their own and the original purposes can be
lost. Portal projects mustbegin with significantuser input. With proper selectionand
involvementofpotential users, the design team can develop a project that willmeet
broad campus needs.

Many people on campus do notknow whata campus portal isand as aresult
canseenoreason forone. They may see the resources proposed fora portal project
as better used on other campus priorities. It is important not to underestimate
potential campusresistance to the project. Ultimately the portal will need to facilitate
increased access and provide additional functionality ifusers are to adoptit. No
amountofselling orinfluence will change behaviorif functional valueand ease ofuse
are not present in the product.

THE PATHAHEAD

Whileitis easy to conceptualize the potential value of portals, to date limited
published informationis available about studentacceptance and use, and even less
about faculty and staffacceptance. Clearly, functionality and value will be key
concepts inuser acceptance of portals. In time, portals can become increasingly
user-friendly as they track, understand and adapt to user actions and access
patterns. In the future, higher-education portals may self-assess, reconfigure,
anticipate needs and requests, and make recommendations to users, much as
commercial sites now recommend choices based on visitors’ usage patterns.

Asportalsare integrated into wireless technology, more will include the ability
to use synthesized speech and deliver information in this format to users’ cell
phones. Forthe present, campus portals offer the promise of an individualized view
ofinformation and increased access toresources. In the fabric oftoday’s college
experience, where campus life s often fragmented, the potential ability of portals to
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extend the academic experience beyond the classroom to create 21% century
learning communitiesis an exciting and fascinating possibility.

Ultimately, portals will not create community; people create community. The
success and future of campus portal projects will be adirectreflection of the people
involved and the collaborative efforts they are able to establish. Campus portals
provide awonderful opportunity to extend and enrich the education that colleges
anduniversities provide. The process of creating a portal is among the first stages
in creating the new communities that higher education can become. Collaborative
processes can help to ensure that the planning and development of portal projects
areboth inclusive and reflective of your campus.

REFERENCES

Buchanan, E. (2001). Ready or not, they’re here: Library portals. Syllabus,
14(12), 30-31.

Eisler, D.(2000). The portal’s progress: A gateway foraccess, information, and
learning communities. Syllabus, 14(2), 12-18.

Eisler, D.(2001). Campus portals: Supportive mechanisms for university commu-
nications, collaborations, and organizational change. Journal of Computing
in Higher Education, 13(1), 7.

Ellis, J. (2001). What is the new economics? Fast Company, 50, 118-124.

Gleason, B. (2001).uPortal: A common portal reference framework. Syllabus,
14(12), 15.

Gnagni, S. (2001). Portal quest. University Business,26-31.

Hodder, S. (2001). Dashing ahead: customizable Web parts make Microsoft’s
digital dashboard aunique portal. University Business, July/ August 68.

Jacobsen, C. (2000). Institutional information portals. EDUCAUSE Review,
35(4), 58-59.

ADDITIONALRESOURCES

A collection of materials about campus portals is available at http://weber.edu/
deisler/portal.htm.

Anders, G.(2001).Insidejob. Fast Company, 50,177-184. Retrieved April 26,
2002, from: http://www.fastcompany.com/online/50/bestpractice.html.
Boettcher, J. & Strauss, H. (2000). Whatis a portal, anyway? CREN TechTalk
Series. January. Retrieved April 26,2002, from http://www.cren.net/know/

techtalk/trans/portals_1.html.



Campus Portal Strategies 87

Choden, A. (2000). A hitchhiker’s guide to learning portals. Suitel01.com.
Retrieved April 26, 2002, from: http://www.suite101.com/article.cfim/
training_and development/41704.

Eisler,D.(2001). Selecting and implementing campus portals. Sy/labus, 14(8),
22-25.Retrieved April 26,2002, from: http://provost.weber.edu/Syllabus/
Campus%20portals.wpd.

Geith, C. & Wagner, C. (2000). Preparing for campus portals. CREN TechTalk
Series,March. Retrieved April 26,2002, from: http://www.cren.net/know/
techtalk/events/campusportals.html

Gilbert, S. (2000). Portals demand collaboration—can portals supportit? TLT
Group, August. Retrieved April 26,2002, from: http://www.tltgroup.org/
gilbert/SyllabusCol2.htm

Katz, R. N. (2000). It’s a bird. It’s a plane. It’s a ...portal. EDUCAUSE
Quarterly, 23(3), 10-11. Retrieved April 26, 2002, from: http://
www.educause.edu/ir/library/pdf/eq/a003/eqm0038.pdf.

Kidwell, J., Linde, K. & Johnson, S. (2000). Applying corporate knowledge
management practices in higher education. Educause Quarterly,23(4),28-
33.Retrieved April 26,2002, from: http://www.educause.edu/ir/library/pdf/
EQMO0044.pdf.

Looney, M. & Lyman, P.(2000). Portals in higher education: Whatare they, and
whatis their potential? EDUCAUSE Review,35(4),28-36. Retrieved April
26, 2002, from: http://www.educause.edu/pub/er/erm00/articles004/
looney.pdf.

Loshin, P.(2001). Single sign-on. Computerworld, February 5. Retrieved April
26, 2002, from: http://www.computerworld.com/cwi/story/0,1199,
NAV47 STO57285,00.html.

Norman, M. M. (2000). Portal technology: Into the looking glass. Converge
Magazine (Suppl.). Retrieved April 26, 2002, from: http://
www.convergemag.com/SpecialPubs/Portal/portal.shtm

Olsen, F. (2000). Institutions collaborate on development of free software.
Chronicle of Higher Education. May 5. Retrieved April 26,2002, from:
http://www.chronicle.com/free/2000/05/2000050501t.htm.

Paadre, H. & King, S. (2001). College of the Holy Cross: Electronic Commu-
nity and Portals. White paper retrieved April 26, 2002, from: http://
www.mis2.udel.edu/ja-sig/holycross.doc.

Pittinsky, M. (1999). Campus and course portals in2015. Converge Magazine,
October. Retrieved April 26,2002, from: http://www.convergemag.com/
Publications/CNVGOct99/Possibilities/Possibilities.shtm

Sistek-Chandler, C. (2000). Portals: creating lifelong campus citizens. Converge



88 Eisler

Magazine, October. (Suppl.). Retrieved April 26, 2002, from: http://
www.convergemag.com/SpecialPubs/CampusCitizens/defining.shtm.
Steinbrenner, K. (2001). Unlocking ERPS with portals. EDUCAUSE Quarterly,
24(3),55-57.Retrieved April 26,2002, from: http://www.educause.edu/ir/
library/pdf/eqm0137.pdf.

Trott, B. (2001). Audio portals give Web sites the gift of speech. Infoworld,
February 12. Retrieved April 26,2002, from: http://www.infoworld.com/
articles/hn/xml/01/02/12/010212hnetrend.xml.



The Next Generation of Internet Portals 89

Chapter VII

The Next Generation
of Internet Portals

Ali Jafari
I[UPUI,USA

ABSTRACT

Today’s portals bring together existing technologies in useful, innovative
ways, but they don’t scratch the surface of what is possible. The constant
build-up of information and resources on the World Wide Web demands a
smarter more advanced portal technology that offers dynamic, personalized,
customized, and intelligent services. This chapter discusses next-generation
portals and the requirement that they come to know their users and understand
their individual interests and preferences. It describes a new generation of
portals that have a level of autonomy, making informed, logical decisions and
performing useful tasks on behalf of their members. The chapter highlights
the role of artificial intelligence in framing the next generation of portal
technology andin developing their capabilities for learning about their users.

INTRODUCTION

Today, portal technology is inits infancy. We have justbegun to understand
andappreciate the dynamic nature of portals and torecognize the need for intelligent
user interfaces. The constant build-up of information and resources on the World
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Wide Web demands a smarter, more advanced portal technology that offers
dynamic, personalized, customized and intelligent services. Next-generation por-
tals mustreally know theirmembers and understand their individual interests and
preferences. Furthermore, we need the next generation of portals to have some
level of autonomy, making informed, logical decisions and performinguseful tasks
onbehalfoftheirmembers. Weneed to consider the use of artificial intelligence in
framing the next generation of portal technology. And finally, we would like future
portalstohave learning capabilities. The more amemberuses the portal, the better
the portal should know the member and the member’s preferences.

The next generation portal will be able to offer personalized professional
services similarto those provided by an experienced administrative assistantora
secretary. Forinstance, a good administrative assistant knows the kinds of internal
and external news that the executive likes to see, and can sort and prioritize that
information for the executive’s attention e-mail. High priority items mightinclude a
new committee being formed that the boss should know about, important social
eventsthathe should attend, e-mail messages thathe needs to actuponimmediately,
animportant phone message from the vice president, abudget proposal due next
month oracall forhelp from one ofhis employees whois in trouble and needs his
attention.

Ahumanssecretary is able to offer these services to the boss because he or she
has an extensive knowledge of what the boss likes to know and wants to do.
Through repeated interactions with—and feedback from—the boss, the secretary
becomes more expert at this. This massive amount of information about the
business needs and personal preferences of the boss assists the secretary inacting
asanexpertagent, filtering thekinds and amount ofinformation the executive needs
to perform atoptimal efficiency. A trusted secretary also has a certainamount of
autonomy to make decisions and perform tasks. For example, the boss may not
wantto meetanyone on Mondays exceptin cases witha certain degree of urgency.
In filtering the boss’s calls, the secretary acts as an intelligent filter and a decision
maker on the behalfofthe boss.

INTELLIGENT AGENTS

Now let’s consider offering some of these services using a series of computer
programs withinacampus portal environment. For instance, the portal may employ
aseries of programs called “intelligentagents” toactasadigital secretary. The digital
secretary is similar to the human secretary and can offer certain personalized
servicestoits owner. The first time amember signs on to the portal, he or she can
access thedigital secretary to configure itand other agents by selecting fromamenu
of personal preferences. For instance, the digital secretary might be configured to
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prioritize e-mail messages according toamember’s interests before listing themin
the e-mail channel of the campus portal. Similarly, the portal mightsortimportant
campus news thatthe user should be made aware of, based on the preferences the
user has specified, as well as an analysis of the user’s past usage habits.

Thedigital secretary is justone example of the use of intelligent agents tomake
aportal system smarter. Intelligentagents can be linked to a variety of applications
and database software running within a portal environment. Each member ofa
portal hasapersonal setof intelligent agents that can be configured to offer personal
services. The primary function ofan intelligent agentis to help auserbetter utilize
and interact with the portal environment. Itis assumed thatartificial intelligence (AI)
isinvolved and that a certain degree of autonomous problem-solving ability is
present in agent-based technology systems. Nicholas Negroponte (1995) talks
aboutagentsas perfecthelpers. Another example ofanintelligentagent would be
a “digital-sister-in-law” that you ask for movie suggestions. Because the agent
knows youand your movie preferences and has extensive knowledge about movies
andreviews, itcanintelligently advise youabout whatmovieto see; itis expertabout
bothmovies and you. Table 1 illustrates the roles of intelligent agents in portal
applications.

Intelligentagents can offer various suites of services and contain characteristics
asdiscussed below.

Knowledge of Users

Imagine a campus portal that displayed the exact set of news headlines you
wanted toread every morning. The news channel would sortthe news according
to its data about your personal preferences and past usage. For instance, your
international news might come from news.bbc.co.uk, your sports news from
nba.com, your professional news from the chronicle.com and your campus news

Table 1. Intelligent Agents’ Roles in Portal Environments

Functions Advantages Benefits

Automation Performs repetitive tasks: Send e-mail to | Increased productivity
students with overdue assignments.

Notification Informs users’ of events of significance: | Reduced workload

Inform me about students with two weeks
overdue assignments.

Learning Learns users behavior: Sort the news Proactive personal assistance
headlines in my news channel according to
my past usage.

Tutoring Coaches users in context: Offer me Reduced training
additional tutoring materials in my weak
math area.
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fromthe faculty side of the campus news service. Y our sports news only includes
twoheadlines regarding basketball because basketball is your main sports interest.
Y ourinternational news mainly includes items related to the United Nations because
of yourteaching and research interests in international affairs. Y our campus news
includes only items that faculty members in your field and of your rank would care
about. Under thismodel, youwould be less likely toneed to visita variety of Internet
newssites. Youwould get most of the news you wanted when you signed on to the
campus portal.

Intelligent portals come to know their members by accessing personal
information frommembers’ personal profiles. Such a profile consists of various
types of data describing the member’s role, interests, preferences and usage
history. The more a portal knows auser, the more precise and useful the information
andresources it can offer to the portal user. In other words, the intelligence of the
portal increases as more personal data is stored in each user’s profile. The user
profileisadatabase oraseries of databases consisting of many tables, each storing
certain types of information about the users.

The portal receives personal information from various channels. Basic user
information can be dynamically obtained from the institutional databases. For
instance, information can be obtained about the member’s department, major,
minor, institutional role, etc. A second set of datais personal preferences thatare
actively selected by each individual member. Examples might include research
interests, news interests, entertainment interests, etc. The third set of datais the
usage data. Usage data can be collected dynamically by logging members’
navigational and usage information. Examples include thenewssites the user visits
regularly, the types of campus news the user follows (e.g., sport news, faculty
developmentnews), etc.

Under this model, we can expect the next generation of portals to contain ever
larger amounts of usage data about each member. Databases will play an
increasingly more important and activerole in the operation of portals. Conse-
quently, we should expectto hear more expressions of concern about the collection
and storage of personal data and should anticipate the need for institutional policies
oncollection, use, security and privacy of personal data.

Subject Matter Expertise

Intelligent portals will offer expert services by drawing upon collections of
subject matter expertise. These collections may be built from external, mobile
intelligentagents tuned toa given field ofknowledge. For instance, a faculty member
may be interested in learning more about new research grant opportunities within
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her field. Anintelligent portal can consult with external mobile agents to deliver
dynamic reports to the user’s portal according to her research interest. The
information can then be posted automatically to her personal portal where it
receives herattention. Inthis way, the portal can offer “digital reference librarian”
services onany subject. Anagent can be specialized for any subjectbut will have
the capability to consult with other agents to provide “the big picture.”

Autonomy

Future intelligent portals will have the authority to make certain decisions and
perform certain tasks on users' behalf autonomously. For instance, a faculty
member’sintelligent portal could automatically send e-mail messages to his students
aboutmissing the deadline for submitting a class assignment. It could include a
reminder that points will be deducted from the student’s grade if the assignment is
notsubmitted within an extended deadline. Delegating this responsibility to the
intelligent portal saves the instructor time by relieving him of the obligation to visit
the course drop box to check off those students who have not completed their
assignments.

Trainability

The moreanintelligent portal isused to do daily jobs, the more expert the portal
becomes about the user. Itlearns about the user and about the user’s interests and
preferences by watching the user navigate his or her personal portal. For instance,
my ownintelligent portal may notice my frequentuse ofa website link displayed at
the bottom of my bookmark channel. The intelligent portal will automatically move
that link to the top of the list, giving me more convenient access to a link that
frequentlyuse. IfIdiscontinue using thatlink, the intelligent portal will automatically
movethe link down the list, placing new links that [use more frequently at the top.
IfIdidnotusealink foralongperiod, the portal mightremove and achieveitin order
to clean up my bookmark channel, and showing only those links that I need most
often. Similarly, the intelligent portal would putall the sports news at the bottom of
mynews channelif demonstrate a consistent lack of interest in reading sports news
atatime when my attention is diverted toward major international news.

Anotherexample of trainability is the portal s sorting of new e-mail messages
accordingtoauser’s usage history. The mail agent thatisresponsible for organizing
my new e-mail messages can monitor and learn about my pattern ofreading new
messages. The agent notices that I tend to read messages coming from certain
individuals and groups before reading the rest of my mail. With thisknowledge, the
agentcandecide how to sortmy incoming mail in the way thatis mostuseful tome.
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TYPESOFINTELLIGENT AGENTS
FOREDUCATIONAL APPLICATIONS

A large number of intelligent agents can be integrated into acampus portal
environment. [ have divided the intelligent agents into three major categories or
groups. They are: Digital Teaching Assistant (TA), Digital Tutor and Digital
Secretary. Each group ofagentsis conceptualized to perform certain tasks normally
carried outby ahumanbeing. Each group may consist of one or more intelligent
agents focusing on particular tasks within a portal environment. These agents may
communicate with their human clients (users of acampus portal) using acombina-
tion of text, graphics, speech, digitally rendered facial expressions and voice.

Digital Teaching Assistants

Theintelligentagents acting as a Digital Teaching Assistantassistthe teacher
(instructor or othermembers ofateaching group) in various teaching functions often
performed by humanteachingassistants. The Digital TA isapersonal agent thatmay
be configured by its owner, the human instructor, at the beginning of a semester. This
configuration could include, for example, the agent’s level of autonomy to send
overdue notices to students on behalf ofthe instructor, sending statistical grade
reports to students with lower class ranking, and the like.

The Digital TA ismostuseful indistance learning applications. Inthatlearning
environment, the instructor is physically isolated from the students, not necessarily
knowingifand when they have worked on an assignment, for how long or what
types of collaboration were used. Thus, the instructor is incapable of dynamic
assessment of the students’ work. The teacher is mostly unaware of any given
student’s progress until an exam is taken, oruntil the student submits an assignment
(ordropsoutofthe course!). Interms of student retention, it is important that the
instructor be constantly aware of each student’s participation inacourse, and assist
discouraged students before they drop out. As will be explained, a Digital TA can
beinvaluableinthisrole. Additionally, the Digital TA canassistacourse instructor

Figure 1. Configuration of an Inactivity Agent
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with various course operation and maintenance chores, inmuch the same way that
ahuman TA helps an instructor in campus-based instructional situations.

Figure 1 suggests aconfiguration procedure for programming a Digital TA to
actasan “inactivity agent.” Inthis example, the agentis configured by the instructor
tosend e-mail messages to students who show evidence of long periods of inactivity
intheir courses (e.g., lack of collaboration on the class message board, norecord
of downloading thereading assignments, nottaking quizzes). Note thatthisisa very
simplistic configuration of the agent. Inamore advanced example, theagent could
be configured to continue monitoring student behavior after the initial notice was
sent. This mightinclude sending an additional notice with progressively stronger
language ifthe student fails to respond to a specified number of initial messages.
Ultimately, if the student failed to fulfill the Digital TA’s parameters for an
appropriate increase in effort, the agent would notify the course instructor that the
student was atrisk. Along with this notification to the course instructor, the agent
could provide additional background information about the troubled student,
including past submission records, grades, class ranking, etc. (see Figure 2). This
abundance of information empowers the instructor to take quick and appropriate
action to address the needs ofa troubled student.

Figure 2. Sample Display of Students at Risk
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Asnoted earlier, the Digital TA intelligent agents could include a series of
agents. The inactivity agentillustrated here is only one example. The Cheat Buster
Intelligent Agent described below is another example of an intelligent agent that
couldbeincluded inthe Digital TA group.

Digital Tutor

Intelligent agents acting as a Digital Tutor assist the learners (students) with
specific learning needs, justas a human tutor or classmate might do. The Digital
Tutor, forexample, could actas asmart search engine, finding specific resources
tomeetthe student’slearningneeds. Here, too, the intelligentagent is expert not just
aboutacontentarea, butalso aboutindividual students. Depending on the level of
its sophistication, the Digital Tutor could become more expert and useful as it
provides more assistance to a student and receives more feedback, both from the
student’s online behavior and through assessment tools integrated into the learning
environment. For instance, consider an online distance-learning course in which a
studenthas difficultiesunderstanding new subject material. The Digital Tutor would
have access to outside mobile agents that could help it search for and identify
appropriate pedagogic resources, fine-tuned by information drawn from the
student’s profile. Accessing student profiles and learning from them students’
strengths and weaknesses empowers the Digital Tutor to apply useful resources to
the students’ learning objectives.

Student profiles used by a Digital Tutor would consist of data dynamically
obtained from a Student Information System (SIS), information entered by the
studentinto his or her own profile, orusage data dynamically obtained from the
course management access log file, including both present and past courses.
Examples of dynamic data obtained from the SIS include the student’s major,
previously taken courses and grades. A smarter Digital Tutor might utilize data
based on a student’s past assessment through various learning modules. For
example, the Digital Tutor might find that a student taking a second-year college
English course did very poorly in the grammar part ofhis first-year course. Based
on this information, the Digital Tutor could suggest that the student complete
supplemental grammar exercises.

Digital Secretary

The introduction to this chapterintroduced the idea ofa Digital Secretary. The
intelligent agents acting in thatrole assist students and instructors by performing
various logistical and administrative functions. Like ahuman secretary, the Digital
Secretary performs tasks as mandated and directed by its supervisor—in this case,
the human being atthe keyboard. An example ofa Digital Secretary is the “out of
office” e-mail notification service offered by the Microsoft Outlook messaging



The Next Generation of Internet Portals 97

software. Theuser may program Outlook to send an automatic e-mail notification
in response to messages received during a specific time period. The Digital
Secretary conceptualized in this chapter, however, offersmuch more intelligentand
sophisticated services. For instance, consider the case of an instructor who would
like to send different auto-response e-mails to students taking a particular section
ofhis undergraduate course than to his other correspondents.

Theuserand environmental profile settings may provide the initial configuration
ofthe Digital Secretary agent. Schedulingameeting, findinga colleague with similar
research interests available over weekends or finding the best math students who
might serve as mentors are examples of tasks undertaken by a Digital Secretary
withinateachingand learning environment. A Digital Secretary could alsobeused
by other constituents of an educational institution who are notdirectly involved in
teachingand learning (e.g., administrative staff, alumni and parents).

HOWDOINTELLIGENTAGENTSACTIN
TEACHING AND LEARNING SITUATIONS?

Intelligentagents such as the Digital TA, Tutor and Secretary operate within
aportal environment. Each portal member (student, teacher and staff) has access
to a selection of personal intelligent agents. Each agent can be configured or
programmed by the member. For instance, ateacher can program his agent to send
e-mail notification to students with grades lower than C who additionally did not
participate in collaboration activities hosted on the classroom message forum.

Asillustrated in Figure 1, the agent can be programmed to sequentially monitor
certain incidents, compare them with preset trigger and perform certain tasks on
behalfofthe owner. Depending on the type of agent, access for configuration of the
agents could be provided through the “MyPortal” section ofacampus portal. The
agents could be course-specific ormultipurpose (i.e., an agent that monitors certain
activities inaspecific course versus one that monitors all the courses thata student
istaking oraninstructoristeaching).

Figure 3 illustrates the basic architecture of intelligent agents for teaching and
learning. As shown, an agent may have access to a variety of dynamic and static
data, including data obtained from the campus Student Information System, course
management system and student profile databases. Based on this information and
on configuration settings provided by the owner of an agent or the course and
system administrator, the agent will be able to “think” and perform intelligent
actions. Becauseartificial intelligence requires amassiveamount of data processing
power, it might be necessary to run the agent software on dedicated computer
servers. Furthermore, itmight be necessary or atleastbeneficial to distribute the
various tasks performed by an agent among several computer servers.
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Figure 3. Basic Operation of Intelligent Agents
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SCENARIOS FROM AN AGENT-BASED
TEACHINGAND LEARNINGENVIRONMENT

This chapteris intended to define and conceptualize applications of intelligent
agents in portal environments, especially for campus portals. One common method
of painting the big picture in defining new applications is by presenting themina
realistic scenario format. The following section presents a scenario highlighting the
functionality of Digital TA Intelligent Agents.

... Monday morning, Professor Amy Warner of Indiana University Purdue
University Indianapolis arrives ather office around 9:00 a.m. She is teaching two
courses that meet twice a week and are complemented by course management
software within the campus portal environment. Professor Warner switches onher
computer, logs into her campus portal, clicks on the Digital TA iconand begins
organizing papers on her desk. A Digital TA named Angie appears on her desktop
as an animated character in the top right corner of the computer screen. “Good
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morning, Professor Warner, here are the activities of your CNL214 and CLN423
courses. Over the past weekend there were moderate activities on your CLN214
website.”

Professor Warner, while browsing through the campus newspaper, looks up
atthe computer monitor on the other side ofher desk. An XY graphinthe middle
ofthe screen shows the students’ activities plotted against date and time over the
lastthree days. “Angie, next,” Professor Warner says to see the nextactivity report.

“Thereare three students with overdue assignments,” Angie says. “Would you
like me to send them your generic ‘overdue assignment’ e-mail notice?”” Professor
Warner, holding coffee in one hand and sorting books with other hand, looks up and
recognizes the pictures of the three students on the computer screen (see Figure 2).
She asks the Digital TA to send them the generic e-mail message, reminding them
abouttheir overdue assignmentand the deduction often points that will resultifthey
donot submit their assignment within the next two days. The Digital TA agent
automatically sends these messages to the students and records the action in the
course grade book. Professor Warner also notices that Cyrus Montana has missed
the deadlines for four out of five assignments during the course of this semester. She
makes amental note that she may wantto talk to Cyrus after her lecture on Friday.

On Tuesday, Professor Warner gives an online quizto her CLN214 class. On
Wednesday morning, after she logs on to her campus portal, she receives an alert
fromthe Cheat Buster Intelligent Agent. “Excuse me, Professor Warner, [ have
detected many similar quizanswers between Cyrus Montana’s and Pat Warner’s
tests.” The agent continues, “There is 92% similarity between right and wrong
answers in their last quiz, and both took the quiz at the same time from two adjacent
computer workstations inthe University Library.”

The Cheat Buster Intelligent Agentthen displays a three-dimensional graphic
onthescreen, highlighting similaranswers. Italso provides statistical analysis of the
pastsix quizzes, highlighting other similarities between the two students’ results.
Professor Warner sends e-mail messages to Cyrus and Pat asking them to meet
with her after class on Friday. ...

NEWINTERFACES

Thenext generation of portals will offernew types of communication channels
inaddition to the current common Web browser interface being used by personal
computers. Some commercial portal systems are currently offering limited services
via Personal Digital Assistants (PDAs). The use of PDA technology asacomple-
mentary interface to the Web browser will substantially increase in the near future.
The widespread use of cell (mobile) phones, for instance, will create interestamong
the cell phone users to access their Internet portals via their phones when they are
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away from their desktop computers. The difficult part of offering campus portal
services via cell phones and PDAs is the difficult task of redesigning the user
interfaces. Itis notan easy task to repackage the massive amount of information
presented on a high-resolution Web browser into the small display area ofa cell
phone or PDA screen. Additionally, cell phones and PDAs offer limited input
capabilities. The ergonomics benefits ofa full-size computer keyboard and mouse
cannot be offered within the small physical size of cell phone and PDA packages.

REFERENCE
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ABSTRACT

Indiana University has embarked on a journey to create an enterprise portal,
a place to which faculty, staff, students, alumni, prospective students and
others will travel to uncover a broad array of dynamic Web services.
“OneStart” (http.//onestart.iu.edu) provides a compelling place for faculty,
staff and students to find services with the intent of developing life-long
campus citizens of IU. Indiana University is a large and complex institution
consisting of eight campuses, over 92,000 students and 445,000 alumni.
Developing one enterprise portal for the entire institution presents tremendous
challenges. 1U’s portal strategy hinges on the ability to provide a “service
delivery framework.” This framework provides single sign-on, customization,
personalization and workflow. By making use of component based design
methodologies, the framework also provides a flexible publishing environment
allowing services to be created by different Web development teams across
all IU campuses. This chapter describes the motivation and strategy behind
the creation of OneStart, the enterprise portal service delivery framework at
Indiana University.

Copyright © 2003, Idea Group Inc.
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INTRODUCTION

Indiana University has embarked on ajourney to create the next generation
Web portal, aplace to which faculty, staff, students, alumni, prospective students
and others will travel touncover abroad array of dynamic Web services. Many of
theseservices will beavailable atanytime and from anywhere. Indiana University’s
enterprise portal, “OneStart” (http://onestart.iu.edu), provides acompelling place
for faculty, staffand students to travel and explore with the intent of developing life-
long campus citizens of Indiana University.

Why build an enterprise portal? Today it seems thatevery institution in higher
education either has an enterprise portal or is talking of building one. Many people
are certain that their campus needs an enterprise portal. They may or may notbe
sure why. The reasons seem so obvious to everyone else that it doesn’t seem
importanttoask. All ofthe otheruniversities are building enterprise portals, somany
feel that they must get started right away on building one of their own.

Starting a portal project for these reasons alone is amistake. Any successful
portal project team begins by asking itself what are the business problems on
campus thatitis trying to solve? This may seem an obvious beginning, butitis
frequently overlooked. Technologyisagreat problemsolver. Enterprise portals are
one of the latest technological innovations. What could possibly be wrong with
having one? The fact is that there may be more fundamental problems at an
institution that will only be further exposed by an enterprise portal project. While
portals appear to be here to stay, it is critically important that the team have a
comprehensive understanding ofthe problems thatneed solutions. For whomare
they building the portal? How will ithelp the users? A successful portal project
begins with the answers to these questions. For Indiana University, theanswers led
down the path to building an enterprise portal.

Indiana University is a large and complex institution consisting of eight
campuses, each with its own objectives and culture. IU has over 92,000 students
and 445,000 alumni worldwide. The number of online services available across the
institution is enormous and continues to grow atarapid pace. Anattemptto develop
oneenterprise portal for the entire institution presents tremendous challenges. In
order to make the bestuse of scarce technology resources, the approach IU took
hinged on the ability to provide a “service delivery framework.” This framework
neededtoprovideall of the features ofa portal such as single sign-on, customization,
personalization and workflow. However, the framework itselfneeded to be built
using components with standardized interoperability features. This strategy allows
the services themselves, the real content for the portal, to be created by different
Web development teams across all campuses using a wide variety of Web
developmenttoolsets.
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Enterprise portals are different at every institution. An enterprise portal’s
characteristics and features are dependentupon the problems the institution is trying
tosolve andits vision forthe future. Each set of problems and requirements is unique
tothe institution. This chapteris an attempt to describe the motivation and strategy
behind the creation of OneStart, the enterprise portal service delivery framework
atIndiana University. This chapter offers some insight into ways of approaching
enterprise portal projects and generating ideas for others who are beginning or
tuning their own projects.

VISION FOR ONESTART—INDIANA
UNIVERSITY’SENTERPRISE PORTAL

The seeds for Indiana University’s enterprise portal project were sown with
the publication ofthe information technology strategic plan, “Architecture for the
21% Century: AnInformation Technology Strategic Plan for Indiana University”
(McRobbie, 1998). One of the problems identified in this document includes the
broadeningbase ofinformation consumers. The use of Information Technology (IT)
has become commonplace among students, faculty and staffathigher education
institutions. ITisnolongerisolated to complex, back-office administrative systems
used to automate complex business processes. The complex, monolithic, “stove-
piped” application systems of the pastare now obsolete. I'T consumers today use
numerous application systems delivering abroad range of services. The current
broad and diverse base of users requires a different approach to developing
applications.

Aging and disparate legacy information systems that lack flexibility and
integrationno longermeet the demands of these constituents. Students, faculty and
staffwantmore convenientaccess to,and more efficientdelivery ofadministrative
andacademicservices. Inthis age of disintermediation, people do more and more
things forthemselves. ATM machines, online shopping and electronic forms bring
valuable services directly to people conveniently and efficiently. Expectations are
thatuniversities will keep up with these trends. Fundamental transactions like
registering for classes, payingatuition bill oradministering grades shouldnotrequire
shuffling paper documents and wearing down shoe leather.

Institutions ofhigher education are also dealing with larger quantities of “non-
traditional” students. Baby boomers beginning second careers, employed profes-
sionals learning new skills and retirees taking up new hobbies have changed our
campus communities. Dealing with these individuals in traditional ways invites
failure. We must strive to make access to services more convenientand effective
forthem. Atthe same time, we must also work to provide opportunity for these
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individualsto feel a part of our campus communities, evenifthey donot physically
step onto campus. A fundamental requirement of any campus portal is the ability to
create a virtual community forall campus citizens. The enterprise portal should not
only provideaccess toabroad set of services but should also provide acompelling
place forits citizens to “gather” to discuss class projects, current events or simply
socialize. The enterprise portal can be atool thatallows the non-traditional student
to take part in the culture of the campus.

Havingastrategic planto address the fundamental problems at your institution
willlay asolid foundation for all future IT development. AtIndiana University, the
initiatives outlined in our strategic plan provided an unprecedented opportunity to
begin the seamless integration of enterprise application systems and present them
through a coordinated, unified front end—an enterprise “portal” to the enterprise
systems and the services they offer. The ultimate goal of the OneStart projectisto
provide a higher level of service to the faculty, staff and students of Indiana
University in the form of an easy-to-use, convenient and integrated delivery
framework for all of the online services available on our campuses.

Indiana University s strategic plan identifies 68 individual action items de-
signedto allow Indiana University to “take the next step in institutional academic
excellence and move into the very top tier of the nation’s public universities.”
OneStartaddresses three of these action items specifically—Common Interface,
Architecture and User-Centered Design. The specific entries from the strategic plan
read as follows:

Common Interface

Users canbe categorized into three groups. There are back-office usersinthe
operational units doing transaction processing on a daily basis and understanding
more of the complexities of the systems and data. There are students, faculty and
staffwhoneed only occasional, casual access to the information. And, somewhere
in between these two groups, are the service providers in various schools,
departments and programs who need to use adiverse set of information systems.
These lasttwo groups need and will benefit most from consistent and integrated
access to the applications, data and systems.

ACTION 37: UITS (University Information Technology Services), working
with the users of [U’s administrative systems, should develop acommon interface
environmentthatwill supportthe efficientand effective accomplishment of the day-
to-day administrative tasks of the university.

This common interface environment should be implemented across all com-
monly used desktop computing platforms and operating systems.
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Architecture

Technical and information architecture, technology standards and enterprise
business plans are critical to long-term success and stability of information systems.
These ensure that central and distributed computing systems can operate together
and that disparate data sources can be combined, analyzed and reported. Future
developments or acquisitions will require amulti-tiered architecture that supports
the development of components as a requirement for facilitating change and
performance. In this architecture the presentation, business logic and data are
separate entities. This facilitates business, data and technology changes while
minimizing the impact and cost to the institution. There should also be greater
investmentinnetwork application products (e.g., Winframe and Hydra), to support
the demands for existing, large workstation-based applications. A central server
would execute these applications and enable the use of lower performance
workstations, avoid problems of application distribution and minimize network
bandwidth demands.

ACTION 38: UITS should enhance its current information and IT architec-
tures to include the use of “thin client” technologies, and employ multi-tiered
architectures in future software development.

IU’sinformation systems architecture will depend, too, on development and
supportofaproduction-quality UNIX computing environment and on the use of
software component technologies for systems development.

Usability Laboratory/User-Centered Design

Usability of information systems from the users’ perspective in meeting their
requirements is key to their success. A goal for all of the university’s information
systems is thattechnologies should be selected or developed which are appropriate
to the needs of their various users and suitable to the business need that is being
addressed. To achieve this end, there should be a commitment made to user-
centered design, employing usability studies and bringing an explicit focus onend-
user needs and requirements to the design of all university information systems.

ACTION44: UITS should incorporate user-centered design techniques and
Usability Lab testing into all major systems development projects.

Toassistinthis effort, the UIS Division has builtup expertise inusability studies
and user-centered design, and has developed and equipped amodern Usability
Laboratory.

Action37,the “Common Interface” initiative, speaks directly to the implemen-
tation ofa portal,acommon interface foradministrative tasks. A portal provides
asingle interface for faculty, staff, students and service providers to use for day-to-
day activities. An enterprise portal initiative takes this concept a bit further by
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including access to other valuable services, such as information, research and
collaborationresources, all in one environment with acommon user interface.

Action 38, the “Architecture” initiative, identifies multi-tier and thin-client
platformsasthe strategic direction of the institution. This initiative alludes to another
fundamental development strategy being adopted within the enterprise portal
framework—acomponent-based design approach to the delivery ofapplications.
A component-based approach allows for the reuse of code and, perhaps more
importantly, the adaptability of that code to changes required by future needs.

With this approach to development, the user interface components are
separate from the business logic components that are separate from the data access
components. These components have published application programming inter-
faces (APIs)thatallow forreuse by other applications, allowing development teams
toavoidreinventing the proverbial wheel. Emerging standards within the world of
Web services promise to make the component interface independent of a
component’s implementation. Developers can simply plug their services into the
portalirrespective of the development tools they used to build those services.

The component-based design approach also provides flexibility to change in
the future. Itisimpossible to predict exactly what technological advances will be
madeinthenextthreeto five years. The only certainty is that technology will change.
Therefore, we mustbuild our applications in such a way thatthey can easily adapt.
This approach will extend the life of our enterprise portal.

Action44, the “User-Centered Design” initiative, is what portals are really all
about. Our enterprise development model has shifted from developing applications
for facilitating back-office business processes to facilitating the user’s ability to
access services with ease and convenience. The users are now in control. Portals
mustbe designed and developed with continuous input from the users. The faculty,
staffand students of Indiana University tellushow our enterprise portal should work
and what services should be available there.

Inthe past, adevelopment team might meet with the users ofa system early
intherequirements gathering and design phase of the project. After a few months,
the developers would appear with ademo ofa completed application that might or
mightnothavebeen what the users expected. In some cases, the users' needs might
have changed since they lastmet with the development team. This modelis flawed.

Withauser-centered approach, the functional users of the system are a part
ofthe development team from the very beginning until implementation day and
beyond. The users are the experts and understand exactly what services they need
outofagivenapplication. Itis only through a constant opportunity for inputand
feedback that system developers can make the right decisions and keep pace with
change. Functional users are a part of the development team, and the application
mustbe developed initerations providing ample opportunity for their input.
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Beyond user participation throughout the development process, ongoing
usability and accessibility testing provides validation and feedback on development
progress. With the broadening numbers of information consumers also comes a
larger variety of computing savvy and expertise. Self-service type applications
demand better content organization, logical process flow and standard user
interfaces. Frequentand ongoing usability testing can insure that the application is
easy touse and a satisfying experience to the end-user.

Withrecent federal legislation requiring adherence to standard accessibility
guidelines for publicinstitutions, state-sponsored universities like Indiana University
must also insure that their information systems are accessible to the disabled.
Indiana University is home to the award-winning Center for Adaptive Technolo-
gies, whichassists information systems developmentteams in their effortsto provide
accessiblesites. The OneStart projectteamis dedicated to providing equal access
for the disabled to the services provided within the portal service delivery
framework.

These three initiatives outlined in the strategic plan laid a foundation for the
beginnings of an enterprise portal at Indiana University. In March 2000, nearly two
years into the strategic plan, a specific plan for an enterprise portal was created. A
two-day Joint Application Development (JAD) session was conducted with
several senior technical staffand their functional counterparts in various administra-
tive offices including Human Resources, Financial Management, Accounts Pay-
able, Purchasing, Registrar and Bursar. The purpose ofthis JAD session was to
defineandidentify therequired deliverables inadministrative computing for the next
threeto fiveyears. Aftertwo solid days of brainstorming and prioritization of goals,
some of the mostimportant deliverablesidentified included single sign-on authen-
tication, role-based access, personalized desktops, dynamic routing and approval,
and a standard set of business rules. In addition, the group suggested that any
applications developed in the new environment would be designed with astandard
setofguiding principlesto facilitate 24 X/7 availability (when business needsrequire
it), reusable components, usability and accessibility, imaging/document manage-
mentand directory services. Afterthe JAD, the basic requirements of the portal
service delivery framework had begun to take shape.

The JAD session included some strategy discussions regarding the design of
future applications. The discussion identified three separate design “layers” that
would make up the enterprise portal framework: an infrastructure layer, aservice
layerand auserinterface layer.

Theinfrastructure layer, or EDEN (Enterprise Development ENvironment),
consists of component-based, reusable standard modules upon which services can
be built. EDEN components are fundamental building blocks with published
interfaces that are independent of their implementation. These infrastructure
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components, among which are many of the building blocks commonly known as
“middleware,” allow the portal to provide a consistent interface to a disparate set
ofback-ends including Enterprise Resource Planning systems (PeopleSoftin the
case of IU), mainframe (CICS Cobol) and numerous departmental legacy systems.
One major deliverable for [U’s EDEN infrastructure is the integrated workflow
routing engine for the routing and approval of electronic documents.

Using acomponent-based approach, EDEN provides a flexible, scalable and
extensible environment allowing OneStart to be agile in the fast-paced and
unpredictable worlds of information technology and higher education. An infra-
structure layer like EDEN is the foundation for any successful enterprise portal
project. The majority ofthe major technical issues contained within an enterprise
portal initiative are with integration at the middleware layer. Withoutall of the hard
work thattakes place in the middleware space, the ability tomeet user demands will
belimited.

The service layer builds upon EDEN by taking advantage of pre-written
standardized interfaces and component-based services that exploit core institu-
tional data. Theportal services, or “channels,” inthe service layer consistof services
provided by application development teams across all IU departments and
campuses. Application developers can reuse and combine EDEN components to
quickly create new and enhanced Web services. Diverse services such as tuition
payment, theater ticket purchase and class registration can be developed by
different people. Thisrequires anew approach to delivering applications. These
individual services are no longer self-contained within large, complex, monolithic
applications. Each application developer mustnow think ofhis orhersystemasa
setofdiscrete services thatare delivered to users via the portal framework. These
most popular features within a given application become channels, windows of
Web content, each displayed in its own subsection of the portal page.

Finally, theuserinterface layer consists of the portal framework components
thatprovide the portal presentation. The portal interface is made up of default portal
pages whose selection is based on auser’s role, the channel layouts that make up
those pages, role-based filtering of portal content, personalization features, and the
general look and feel of the portal. [f OneStart is to become a place where people
dotheir business every day, it must present a very compelling and comfortable
environment within which the user may work. [f OneStartis to provide a virtual
campus community forusers to visit, the user interface must encourage return visits.
Therefore, the importance of the user interface components is paramount. Ifthe
users donotenjoy the experience or find it easy to use, the portal will not fulfill its
goals.

With the strategic planinitiatives and the JAD sessionresults, IU’s vision for
an enterprise portal took shape. OneStart is about providing better service to the
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faculty, staffand students. The portal pulls the best services fromall applications,
websites and collaboration tools into one universal environment. Users can easily
navigate through this environment to access their favorite services. The service
delivery framework provides flexibility allowing adaptation to each individual’s
requirements. The framework has been built to allow distributed development of
portal services by all campus development teams while allowing for significant
changes and adaptation in the future.

The first generation of the Web was about sharing information. The Webisan
ideal way to make static information contentavailable globally. Anemerging trend
isthedelivery ofapplications viathe Web. These “next generation” Web services
providethe ability to conductbusiness transactions viathe Web. OneStartis a “next
generation” portal thatincludes access to Web-based services that provide access
notonly toinformation butalso to self-service applications and collaborationtools.
Students canregister for classes, check their grades, apply foradmission, chat with
classmates andreservealibrary book all in one place. A faculty member canadvise
astudent, accessresearch tools and collaborate with colleagues. Staff members can
improve their efficiency on the job by creating desktops comprising those services
they use mostoften throughoutthe day. Staffalso benefitin thatthey canmake better
decisions given their enhanced access to information and tools for collaboration.

Finally, itisimportantto understand that OneStartis not an information portal.
Many campus homepages are limited to that; they provide access to justabout any
information available abouta particular institution, but they do little to integrate or
personalize the services the campus enterprise offers. Informational homepages
provideagreatservice. They are the first place people who are unfamiliar with your
institution will go to find out more aboutit. But Indiana University is not seeking to
replace itshomepage with OneStart. OneStartis truly a “next generation” portal.

DEVELOPING ONESTART—BUILD ORBUY?

Once IU had clearly defined its portal vision, it was time to get started.
Implementation ofthe concepts and ideas behind the OneStart portal required the
supportofcampus administration. A project of this magnitude requires cooperation
and collaboration across many different groups throughout the institution. Support
attheexecutive level increases the likelihood thatthe necessary level of cooperation
canbeattained. The OneStart vision was communicated as clearly and broadly as
possible during the summer 0f2000. Early in the process, OneStart project team
members engaged [U students, faculty and staff seeking ideas and suggestions for
makingthe portal asuccess. In general, the response was overwhelmingly positive.
Mostpeople saw the value in an enterprise portal solution and were eager to have
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YOUR DECISION TO BUILD OR BUY

The build vs. buy decision is one that must be made on a case-by-case basis
depending on a number of factors and characteristics of a given institution. First the
institution must evaluate its resources and time requirements. Do they have the
necessary resources to allocate to a portal-building initiative? Depending on the project
scope, most portal initiatives require a minimum of two-to-three dedicated full-time
developers; many projects have required 10 or more! If an institution is not prepared
to commit resources at this level, building a portal may not be an option.

It is also important to examine integration and deployment issues. What are the
institution’s preferred or standard development environments, especially for those
systems requiring integration? What types of environments is the institution prepared
to support? It is critical to understand all of the requirements for an enterprise portal
solution. Each institution must identify potential constraints or issues with specific
solutions or technologies.

Once an institution has analyzed its own requirements, resources and issues, it can
begin entertaining vendors. First, the institution must develop an objective list of
evaluation criteria by which to compare and contrast solutions. Then the list must be
prioritized. Whatitems are most important to the portal initiative? This will make working
with vendors easier. Discussions will be more direct and to the point. Finally, the
institution should implement a decision-making process that includes all stakeholders
in the portal initiative. All participants need to feel they contributed and played a role
in determining the plans for the enterprise portal. At Indiana, we mapped out three
separate plans that reflected the costs and timelines associated with each option—buy,
buy and build, and build. Then by simply comparing the plans using our list of criteria
and understanding our resource constraints, we were able to make an informed
decision.

If an institution chooses to buy a product, it should be sure to choose a vendor or
partner that will be around for at least two-to-five years.

An enterprise portal is one of the most important applications at an institution.
Whichever option is chosen—buy, build or a combination of the two—an institution
should be sure it is comfortable with the amount of control it will have over the future
of the portal.

the service available. So, support was gradually built. Communicating plans for
OneStartasbroadly as possible enabled everyone to begin thinking about OneStart
asthe service delivery framework ofthe future.

Afterlaying the groundwork to getthe necessary support, it was time to come
up withaplan forimplementing such anambitious project. The firstmajor question
thatneeded to be answered in order to create a plan was whether the enterprise
portal framework should be bought, built or some combination of the two. An
analysis ofthe leading portal vendors and their offerings ensued. Some of the leading
portal vendors inthe late summer of 2000 were Vignette, Tibco, Plumtree, Viador,
Sequoia, Epicentric and Blue Martini. Many of these vendors offered what were
called “complete” enterprise portal solutions.
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In general, with the economy still in pretty good shape, the pricing models for
these products were quite expensive. Many were based on a “per user” pricing
model. Given that Indiana University has over 96,000 students, any pricing model
based onthe number of users resulted in extremely high quotes. So, the “buy” option
didnotseem promising.

While quotes ranged anywhere from $500,000 to $3,000,000 for the
software, these solutions would still have required alarge amount of integration and
configuration work unique to each institution. This meantadditional resources and
time would have to be devoted to the project. Including the additional staffing,
hardware, integration and maintenance costs for such asolution, IU estimated that
itwouldrequire between $3 and $7 million to build the portal itenvisioned. Those
prices were simply out of reach.

Pricing was only part of the problem. Another problem was the immaturity of
theleaders in the portal market. They were mostly new startup companies with very
unpredictable futures. Given the risks associated with these vendors and the dollar
amounts being discussed, it was not prudent at that time for [U to attempt to buy
and implementacommercial portal solution.

Atthattime, there were also portal frameworks available. Microsoft, Oracle
and IBM offered portal-building tools designed to make it easier and faster to build
and deploy an enterprise portal. Their solutions offered a “buy and build” option.
Atthe time, IU judged that these tools were still immature. They did not provide
functionality to do many of the things IU was trying to do. The tools were in early
releases and stillhad many problems thatneeded to be resolved. The amount of time
required to buy, build, and configure an enterprise portal with one of these solutions
was prohibitive. IU’s estimates for buying a framework and building a portal
meeting ourrequirementsranged from $2 to $3 million. While considerably less than
buying one ofthe leading “complete” solutions, this was still a large amount of
money. Another problem was that some ofthe tools did not include completely
“open” architectures. Indiana University required an “open” approach to allow for
integration of legacy and third-party applications while allowing the use of the
diverse setof development technologies that often exists within an institution of
highereducation.

While the framework perspective was a less expensive alternative, it was not
without its problems. Many of these companies were established vendors, but were
new to the portal market. Portals were not their main source of income. So, [U
wondered how committed they would be to supporting their portal products.
Adopting one of these solutions seemed arisky proposition, given that the vendors
were so new to portals.

Despite the “buy and build” estimates being lower than the buy option, they
were still significant numbers due to the additional requirements they imposed for
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development, configuration and integration with existing systems. In October 2000,
the project team was gratified to discover thatareport published by the Gartner
Group supported our findings regarding the portal options then available. Gartner
agreed that the market was risky and unstable at that time.

Inthe end, the only feasible option for Indiana University was to build its own
portal framework. By delivering a portal framework using an open architecture
approach, IU could provide aservice delivery vehicle thatallowed the integration
and merging of services from many heterogeneous applications. [U is also banking
on the promise of the emerging standards for Web Services (SOAP, WDSL,
UDDI, etc.), which eventually will allow an entire world of Web components to be
published withina portal framework. Indiana University is in control of its portal,
as well asthe delivered features and system architecture. Much of the integration
work needed to be done with any of the buy or build options. IU reasoned that if
they could devote sufficientresources to a portal effort, building it inhouse was the
mostlogical and fiscally responsible choice.

Building OneStart—A Service Delivery Approach

Fromthe outset of the portal framework building projectatIU, it was clear that
theresources available for the effort were limited. Any attempt to provide aportal
framework and develop all of the available services by a single development team
wouldhave created a project so large and complex that progress would have been
sluggishatbest, assuming the project could even have gotten offthe ground. IU
decided to take a different tack.

The project planners decided to develop a service delivery framework that
wouldallow the convenientand effective delivery of services to faculty, staffand
students. The fundamental requirements for the framework consisted of five
deliverables—single sign-on authentication, role-based customization, user-cen-
tered personalization, integrated workflow and adaptive profiles. The plan was to
develop the framework inamanner that made it independent of the individual Web
services being delivered. This would allow IU to incorporate all of the Web
development work that had already been done into the portal while taking
advantage of ongoing work for services to be delivered in the future. As it has
evolved, OneStartsimply provides a framework that makes it easy for constituents
toaccess the services thatthey need. This framework also allows service providers
todeliver Web applications more efficiently. The developers no longer have to
develop their own authentication mechanisms and workflow processes; they can
simply “plug in” to these services within the portal framework using standard
interfaces. This leaves them with more time to focus on delivering more robust
solutions for theirrespective clientele.
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Services delivered via the portal framework provide access to information,
self-service applications and collaborationtools. The framework facilitates delivery
of all three in the belief that the users will take advantage of these services
simultaneously throughout the day in performing their work, research, and business
atIndiana University. By delivering a framework thatis independent of the various
Web development platforms being used, IU has begun to coordinate the broad
range of services being offered across all of its campuses into one universal effort.
The projectteam believes that this model and approach are the quickest and most
effective way of solving some ofthe most difficult problems at the institution.

Building OneStart—Methodology

Inordertobuild this “next generation” portal, the OneStart project team began
byreviewingexistingenterprise applicationdevelopmentmethodologies. Giventhe
new emphasis ondevelopingaservicedelivery framework using component-based
design principles, older methodologies no longer applied. The goal was to avoid
developing stand-alone, monolithic applications forautomating back-officeadmin-
istrative processes. This projectrequired anew approach to applications develop-
mentthatincorporated component-based design principles, specifically the sepa-
ration of the user interface, business logic and data access functionality.

Indiana University needed amethodology that would support the vision of
OneStart. Tothatend, a“living” methodology document was created based upon
the experiences of developers and the help of consultants experienced in compo-
nent-based design. The methodology document continues to be revised as future
iterations of the portal are developed. Some of the fundamental components of the
methodology include defining business processes and functions, mapping require-
ments to business objects and usage scenarios, and mapping business objects to
components. This process requires that developers focus on the business require-
ments. Implementation details absolutely should NOT be discussed during this
process. This can be extremely taxing for developers who often want to think right
away abouthow to begin coding. The temptation to do so must be resisted.

Many challenges face organizations attempting toimplementsystems using this
type of methodology. Firstofall, an organization must have well-defined business
processes. This is not always the case. It can also be difficult to gain access to
valuable functional staff who are capable of clearly explaining the business
processes to IT staff. Training of IT staff may be required in some cases.
Communication and cooperationamong development teamsis crucial. In order for
the methodology to work, standards for developing, maintaining and publishing
services within the framework mustbe established.

A Web services or component-based approach has several fundamental
advantages. First, developers have alarge repository of reusable business functions
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thatthey canuse torapidly build Web services. Common services no longerneed
tobereplicated in different applications across our campuses. Developers need
only worry about the new functionality that their services will provide. This allows
themto focus on whatis important. Utilizing ashared service thathas already been
written, debugged, tested and implemented simply requires understanding how to
use the published interface. More importantly, if the emerging Web services
standards catch on, awhole world of available services will be made available to
institutions thathave positioned themselves to take advantage of these standards
andtechnologies.

Perhaps an even more important benefit of the component-based approach s
thatitallows developerstoreplace specific business functions withoutaffecting the
entire application. By abstracting out specific components of an application and
deploying them asindependententities, itbecomes much easier to enhance existing
applications. The future cannotbe predicted. Our intentis to build a portal that can
easily beadapted, enhanced and modified asnew technologies or requirements are
discovered. Thisstrategy also provides a “buffer” forany wrong decisions that may
bemade. [tbecomes much easier to swap outa particular component or hardware/
software solution that may not be meeting the demands orneeds of an application.
A flexibleand openarchitecture gives OneStart the agility required to extend its life
wellinto the future.

Building OneStart—User-Centered Design

Building acompletely user-centered environment is critical for a successful
portal. Anenterprise portal is intended to make it easier forusers to access valuable
services. Ifthe portal is difficult to navigate, understand or use, then it will not
succeed. A successful portal isacompelling place for the user to visit, one where
they feel comfortable navigating and accessing services. Only easy-to-use portals
willbeadopted by users. The very intent of portals is to simplify access. Ifa portal
isnoteasy to use, then itis notaccomplishing its goals. Information technology
professionals often underestimate the importance of usability. Itis often thought
aboutonly a few weeks prior to going live. This is much too late to have much of
apositive impact on the overall usability of the application. Usable design, layout
and interface mustbe considered atthe outset of every development initiative.

Indiana University used three fundamental strategies to develop OneStartas
auser-centered application. First, potential portal users were involved in the initial
designoftheapplication. The university began this process by having test subjects
initsusability lab performaseries of tasks on existing portals like Yahoo, MyFidelity
and MyExcite. From the results of these tests, the project team developed
recommendations for what works and doesn’t work ona portal site. Later the team
performed more detailed testing with a prototype portal that they had developed
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based onthe initial recommendations from the original portal study. Laterreleases
ofthe portal, including the first production release, included changes based on
recommendations thatemerged from the prototype study. This process is ongoing;
usability testing continues to be performed upon each release of OneStart. With
each study, the project team finds new ways to improve the interface.

The second strategy involves providing opportunities for direct feedback from
OneStart users. First, the project team formed role-based advisory groups that
were specifically designed for gathering focused input from individuals inthe faculty,
staff, and student roles at each of the [U campuses. The groups provided input
concerning the specific functionality that they would like to see in the portal. The
projectteam also uses these opportunities to get feedback about the users’ daily
interactions with OneStart. Whatkinds of problems are they experiencing? What
kinds of questions are they asking? Input from these groups is gathered ina very
informal setting. In this way, the participants become active members of the
OneStartprojectteam. They witness the real impact oftheir work in each release.

Thethirdusability strategy focuses onaccessibility. Indiana University isastate
institution and is therefore subject to the accessibility guidelines outlined in Section
508 ofthe Federal IT Accessibility Initiative. Developing an accessible website
presents a number of challenges for developers. The OneStart team began by
adhering to the W3C Priority 1 standards outlined at www.w3.org/TR/WAI-
WEBCONTENT/. A software product called “Bobby” (http://www.cast.org/
bobby) allowed testing of Web applications for accessibility compliance. The
OneStartteam also worked with the award-winning Adaptive Technology Center
at Indiana University to test the portal with users who have visual and mobility
impairments. The ATC utilizes sophisticated technology such as Braillereaders and
voicerecognition software. One of the most interesting discoveries from this effort
was that the subjects of our study did not wanta Web experience different from that
of otherportal users. They simply wanted access to the same features and tools. The
OneStartteam continues to make improvements in the accessibility of the applica-
tion.

Building OneStart—Portal Governance

Indiana University began development of OneStart based upon the shared
vision of all portal stakeholders. An executive steering committee was formed to
help prioritize the requirements and content of the portal. As requests for new
services and functionality in OneStart pile up, it is the charge of this group to
determine the project priorities. They determine which tasks get worked on first.
This committee is made up of senior administrators from key departments on all [U
campuses. As of this writing, the OneStart team is seeking to identify additional
members of the steering committee to represent more directly the interests of
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students, faculty and alumni. With the addition of members for theseroles, the portal
projectis effectively “owned” by the group.

Inadditionto the executive steering committee, the university’s faculty, staff
and studentadvisory groups continue to provide ideas and requirements for future
portalreleases. The advisory groups focus onideas for new services and general
usability concerns. Any feedback from them requiring additional work is brought
before the executive steering committee for prioritization. OneStart is being
developed initerations. Based onuser feedback, usability studies and decisions by
the steering committee, the deliverables for each release are identified. OneStart
cancontinuously grow and evolve asuser requirements and technological advance-
ments change the way services are delivered via the portal. IU expects that the work
of these committees will continue throughout the life of the portal itself.

Finally, itis extremely important to determine the services that will appear on
the default pages, those pages that appear first upon logging into the OneStart
environment. These default pages are based on the users’ roles or combinations of
roles atthe institution. In order to develop complete default pages, the OneStart
projectteam formed focus groups made up of individuals representing eachrole on
each campus. Thirty-two focus groups now determine the content of the default
pages for faculty, staff, students and alumni for each of the eight campuses of Indiana
University. Evidence suggests that many portal users do not take advantage of
personalization features. Most users, estimated to be anywhere from 70%to 85%,
will simply use the defaults that they are given upon logging into the portal
environment for the first time. Therefore, itis very important that the appropriate
services get established on the default pages. This also creates some healthy
competition forreal estate and placement on the default portal pages. Itisup tothe
focus groups on each campus to decide the contentand layout of the default pages
for theirroles. The default pages can evolve with future releases of the portal to
include new and improved services with each release.

Building OneStart—Portal Navigation

Developingthe portal navigation strategy proved to be areal challenge. Within
portal pages, the windows of sub-content, called channels, consist of links or
subsets of Web content thatappearinaspecific area ofaportal page. The existing
portals that the projectteam observed inits early usability studies and prototyping
featured two basic styles of navigation. The first approach, referred to as basic
navigation, simply replaces the entire portal page, with the user-selected channel
content taking up the full screen. This approach works well for pages that do not
require much additional navigation beyond the original page. However, ifthe users
subsequently click deeper and deeper into the content, they may have trouble
finding their way back to the portal page. The user has to use the back button home
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button or some other navigation feature of the browser to return to the portal page.
While this basic kind of navigationis simple to implement, it prevents the user from
being able to work within multiple channels simultaneously. Portals using basic
navigation are frequently information portals where auser is specifically interested
in researching one particular topic. We did not feel it would provide the most
efficientaccessto services we were planning to deliver via OneStart.

A second approachto portal navigation, referred to as branching, attempts to
keep the user anchored to the main portal page. This is accomplished by opening
additional new browser windows whenever specific channels or content are
selected. This preserves the main portal page inits own browser window. It also
allows the user to work simultaneously on separate portal channel offerings. This
model ismuch closer to what we were looking for in terms of allowing for efficient
use of multiple Web applicationservices. However, there are significant navigation
difficulties with the branching approach. After users select large numbers of
channels, they may find a confusing number of separate browser windows openon
their desktop. Navigating back and forth among the various windows can become
cumbersomebecauseitcan be difficultto tell which channel is which when hopping
from window to window.

The OneStart team tried to think of other possibilities that would allow for
simultaneous use of application channels without causing navigation problems. A
sophisticated new W3C-standard Web technique known as [-Frames allows just
that. Through the use of I-Frames, portal channels appear as frames within a portal
page. Theuser can work independently and simultaneously within multiple frames
onapageusing I-Frames. New browser windows are not required and the portal
pageisnotentirely replaced by the selected content. Essentially, an I-Frames portal
page is made up of one-to-many Web sessions thatare presented as independent
components of a single page of portal channels. Each of these channels can be
worked onindependently of the others without the user ever having to leave the
portal framework.

Thenavigation features are only one of the benefits of using I-Frames. Another
benefitis the ability to distribute Web content within the portal. Using [-Frames,
portal channels are simply independent Web browser sessions. Therefore, each
channel can be hosted, deployed, maintained and supported by a completely
separate developmentteam. A simple URL and some basic configuration param-
etersareall thatisrequired to make Web contenta channel in the OneStart portal.
This advantage allows distribution of the labor of creating Web content and
services. By building the portal framework using I-Frames, the OneStartteam was
abletoutilize all ofthe Web technology development being done by various groups
across our campuses. Given the size and complexity of Indiana University, this
allows for a much more rapid growth of the number of services available in
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OneStart, whichis essential if the enterprise portal is to be adopted widely early in
itsdevelopment.

There are some drawbacks to using [-Frames. The biggest problem is the
demanding browser requirements. [-Frames are supported by Internet Explorer
5.0and above, Netscape 6.1 and above, and Mozilla0.9.3 and above. While the
majority of users of ITU Webpages (80-85%)use IE 5.0 orabove, a fairly significant
number of people prefer Netscape. Forusers of Unix-based workstations, IE isnot
evenan option. Given that Netscape 6.1 isa very recent version of the browser,
anumber of TU Netscape users stillused version4.7. Therefore, we had to make
a concerted effort to get Netscape users to upgrade to the latest version of that
browser.

With or without I-Frames, the introduction of a portal required the evaluation
of browser support for enterprise applications. In some instances, different
applications were recommending different Web browsers for their particular
systems. Obviously, these types of conflicts become problematic for our portal
implementation. Ifthe portal supports a specific set of browsers, all applications
delivered within the portal framework must support that browser. Therefore, [U
was forced to recognize the need to standardize around a specific set of browsers
forenterprise applications. Limited resources for supportand maintenance of Web
applications and the wide variety of browsers and platforms on our campuses
necessitated it. We determined to support at least one browser for each major
platform (Windows, Mac and Unix). Other browsers may work with the portal but
we will take responsibility for resolving only those problems reported by users of
supported platforms.

Building OneStart—Initial Development

Once the strategies for the OneStart development methodology, governance
structure, user interface and channel navigation were identified, it was time to begin
development. Actual coding ofthe OneStartapplication began in February 2001.
Aftertworeleases and approximately nine months of development work, much of
the basic portal framework is in place.

Ausercanloginandberecognized immediately as faculty, staffor student. The
campus with which the useris associated is also recognized immediately. Once
loggedinandrecognized byrole, the useris presented with adefaultset of services.
The OneStartteam continues to work with eachrole’s focus group to determine the
defaultchannels foreachrole.

AsofDecember2001, portal users must log into individual portal services
separately, because of the many different types of authentication currently being
used. The OneStart team is working on a mechanism by which users can carry
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authentication credentials with them wherever they go within the portal framework.
Thisissomething ourusers anxiously awaitbecause it will allow themtorealize great
efficiencies. However, it does open new questions regarding the need for timeouts
of portal sessions. Once auser can gainaccess to all ofhis orher services by signing
on one time, a session in the portal becomes very powerful. Therefore, the
university’s auditors and policy-making officers may have sensitivities about the
timing out of portal sessions. Once itis implemented, the single authentication
feature will be one of the most important deliverables to come out ofthe OneStart
project.

Other current features of the OneStart framework include personalization
options, which allow users to change the content on their portal pages; modify the
themes ofthe pages; rename, create and delete portal pages; and specify personal
preferences. Some portal features include Mobile Bookmarks, My Custom
Channels and What’s New in OneStart channels. Mobile Bookmarks allow users
to import their bookmarks or “favorites” from their Web browsers to their portal
pages. Unlike storing these bookmarks on theirlocal PCs, keeping them in their
portal profiles allows users to access the bookmarks from any computer with an
Internet connection and a Web browser. The What’s New in OneStart channel
containsalistofthe latest portal channel offerings. An online tutorial provides new
portal users withabriefintroduction to portal terminology and navigation features.
My Custom Channels allows portal users to add most Web pages as custom
channels ontheir portal pages. Withiit, favorite sites that may notbe included inthe
users’ defaultportal channels can be included.

With the framework in place, we are now focused on working with other
developmentteams to develop additional services for the portal. The portal team
createda‘““Channel Developer’s Guide.” This guideisavery simple setof guidelines
for Web developers to follow in order to provide channel content for OneStart.
With the framework in place, OneStart provides a service delivery vehicle with
built-in customization and personalization features. Eventually, this framework will
alsoinclude authentication credentials that are carried with the users throughout
their portal sessions, providing single sign-on access to the services available. The
OneStart framework provides a convenient and integrated solution foraccess to
Web-based services at Indiana University. From the perspective of the service
providers, OneStart provides an environment that will attract their specific user
audiences, allowingthemto find all of the available application services inone place.

Asthenumber of portal services begins to grow, one of the most challenging
tasksinvolves the development ofaportal “ontology.” Ifapplications are to share
information inameaningful way, astandard setofterms and definitions, or ontology,
must be established. What terminology do you use to describe the individual
services? How do you organize the list of services ina meaningful way? As the
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content within the portal grows, this issue becomes more and more important. The
ability to organize a very large quantity of portal content to facilitate locating and
identifying pertinentinformation and services s critical. The OneStart projectteam
is working with experts from Indiana University’s School of Library and Informa-
tion Sciences to develop the ontology for OneStart. The basic content of the folder
hierarchy that contains the individual Web services needs to be in place early inthe
process. Once the portal users become familiar with the hierarchy, it will be difficult
to make changes without confusing faithful portal users. Likewise, logical and
meaningful names for services mustbe developed so thatusers may easily find and
identify channels of interest.

Building OneStart—Lessons Learned

Perhaps surprisingly, the majority of time spent on an enterprise portal project
doesnotinvolvetechnical issues. While there are many technical challenges, the
majority of them are organizational. The significant issues raised with regard to
policy, ownership, control and priorities can take extremely large amounts of time
toresolve. Thelarger the institution and the more diverse the stakeholders, the more
difficultthese problems become. Itis importantnotto underestimate the amount of
time and resources required to implement the organizational changes required to
develop an enterprise portal. These changes ultimately are a way to make your
institution performmore efficiently and effectively.

Itisabsolutely critical that an enterprise portal project get buy-in from the
information technology staff. The degree of collaboration and coordination involved
in getting an enterprise portal up and running is huge. Ifthe entire I'T organizationis
notworking together, alot of time may be wasted. Buy-in should not stop here. An
enterprise portal project must be supported by the institution asa whole. Ifthe goal
ofthe projectis to provide a Web portal for all faculty, staffand students, each of
these groups should be supportive of the effort. The alternative to getting this
supportis that other groups may buy or build portals for their own constituents or
fortheirown particularniches. A fundamental rule of enterprise portals is thatthere
should be one and only one portal at an institution. Multiple portal investments
would defeat and dilute the benefits of an enterprise portal project. Therefore, the
portal vision must be communicated and shared across the enterprise.

A clear and detailed plan of action must be shared with all of the major
stakeholders. The best way to get this buy-inis to engage faculty, staffand students
inthe projectearly and often. Showing them a working demonstration of the portal
conceptusing “real-life” examples is the best way to communicate the vision. Of
course, communication should not stop once the portal project is underway. It
should be a continuous process in which ideas and feedback can be shared directly
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and frequently in order to ensure that the enterprise portal is meeting the needs of
faculty, staffand students at the institution.

A formal portal governance structure must be formed to determine the
priorities of the portal project. What services must be worked on firstin the portal?
What requirements are most important for the framework? These kinds of
questions need to be answered by the key stakeholders in the project. Ifthe group
isvery diverse, this canbe a difficult process to manage. Groups for each portal role
mustbe formedtoidentify the default views thateachnew portal userina givenrole
will see. Whatservices will be there by default and where should they appear on
the page? The institution must get this right the firsttime because many users will not
use the personalization features. Screenreal estate is scarce ina portal. Who gets
thebestlocation onthe firstpage isa very difficult matter toresolve. The institution
will want to consider reserving space for university- and campus-wide news and
announcements inordertobuildavirtual online community. All of these factors must
be considered and a formal governance structure will determine the outcome. Ifthe
structure is set up properly, all stakeholders should feel a part of the decision-
making process.

Anumberofpolicy issuesareraised by the portal initiative. There are certainly
security issues with theimplementation of single sign-on for people who have access
to numerous applications. How can these services be secured appropriately?
Privacy issues areraised and mustbe addressed. How much data will be kept for
eachuser? How will the data be used? Will the site contain or allow advertising?
(Theinitial response to that question at Indiana was, “Absolutely not!” However,
when the projectteam began talking about an alumni role and potential opportu-
nities for portal users to buy textbooks, theater tickets, athletic tickets and IU T-
shirts, the issue was suddenly not so black and white.) Finally, who “owns” the
enterprise portal? The scope of the enterprise portal projectis so broad, itis difficult
to identify one group thatis appropriate as the “owner” of the project. This can
create communication and control issues within the organization.

The largesttechnical challenges are the integration issues. Dave Koehler,
Director, Office of Information Technology, from Princeton University states this
quite succinctly. At a recent conference presentation discussing the future of
information technology, he said, “We are no longer developers. We are integra-
tors.” Thisisundeniably true. AtIU and elsewhere, institutions areno longer building
all of their I'T solutions from scratch. For many solutions, perfectly capable third-
party software packages are now being sold atreasonable prices. As institutions
beginto develop portals with amix of custom-built software, off-the-shelfvended
packages and purchased frameworks customized to meetindividual specifications,
theintegrationissues loomlarge. [U is challenged with implementing thismixed bag
ofapplications inamanner thatallows specific information and logic to be shared
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withotherapplications. Theuniversity is also working to build usable interfaces that
insulate users from the complex processing that goes on behind the scenes. These
arethe solutions thatIU’s users are demanding and the university must plan for the
difficultintegration work behind them.

Aninstitution mustbegin to getits middleware house in order before a portal
project can succeed. For example, it must have a global directory for storing
information about people. This will be key to all of the institution’s integration
requirements. The global directory is also akey security strategy. The alternative
means having duplicate user data stored in various places across your institution.
Many of these servers may be less secure than the institution would like, given that
they contain private information about individuals on campus. Having this informa-
tion centrally located in a secured environment is critical.

IU believes that the integration requirements also necessitate an “open”
architecture. Any software, whether developed in-house or by a third party, that
requires proprietary platforms or that does not provide standard interfaces into
critical business functions, will wreak havoc on enterprise portal developmentand
integration efforts. The majority of vendors today recognize the need for enterprise
applicationintegration. Therefore, they are beginning to provide better interfaces
into their products. Products are also being developed with amore open mind in
terms of the platforms on which they may be deployed. The emergence of the
interoperability standards for Web services such as SOAP, XML, UDDI and
XSLT hold great promise for integration in the future.

Aninstitution mustalso deal with accessibility regulations. Frequentusability
andaccessibility testingis essential. Theamountoftimerequired to address usability
andaccessibility concerns canbesignificant. Accessibility regulations are simply the
law, so campus portals must provide accessible applications for disabled users.
Usability is a requirement for all users, especially when it comes to enterprise
portals. Ifaportal is to become the one place to go for access to services, it must
be easy to use for people with a broad range of technical background and
experience. Only frequentusability testing and iterative releases to correctusability
problems can make this a reality. Usability cannot be fixed all at once. It is an
ongoing and iterative process that makes the site better with eachrelease.

In fact, the entire campus portal will inevitably be developed initerations. An
enterprise portal isacomplex application. The most effective way to make progress
iswith “baby steps” and multipleiterations. Any attempt to solve all of the problems
andissues, while developing a portal with all of the necessary requirements, may be
so daunting that it will never get off the ground. Trying to address all of the
requirements at oncerisks “analysis paralysis.” Gathering all of the specifications
andrequirements, including the “pie in the sky” ones, is a good way to start. But
those mustbe prioritized and worked on a few atatime. A good project will build
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uponits successes. Mistakes are inevitable. Planned iterations give the developers
achanceto correct problems while adding new functionality. The enterprise portal
projectwill never be completely finished. It grows and adapts as requirements and
technologies atinstitutions change overtime.

FUTURE OF ONESTART

The mostimportant future addition to the OneStart portal framework will be
sticky authentication. Indiana currently has no fewer than four separate authentica-
tion mechanisms: Kerberos, NT Domain, PIN number, and Safeword Card
(token). A fundamental requirement of OneStart is the ability to authenticate to the
portal one time and then be authenticated to all of the other services available to
portalusers. Thisisthe “Holy Grail” of campus portals and it requires the presence
ofaglobal directory forall of the individuals atthe institution. Ifthe institution lacks
suchadirectory, thenitwill finditselftrying to patch together disparate sources of
data about people in order to simulate a global directory. This can get very
complicated and may be downright impossible. Currently, Indianais working onan
interim solution until the planned global directory is in place.

Another future addition to the OneStart portal framework is the integrated
workflow engine and action list. The ability to automate routing and approval of
electronicdocuments triggered by dates, actions or pre-defined hierarchies isavery
powerful feature planned for OneStart. This sophisticated workflow engineisavery
important piece of functionality that is missing from mostportals. In[U’s vision, by
way of anaction list,each portal user will be notified immediately upon login of tasks
thathe or she needs to perform. These notifications are not simply e-mail messages.
They are electronic documents requiring completion, editing or approval prior to
being routed to others or converted into real business transactions. Approvals of
Purchase Orders, Personnel Action Forms, and Drop and Add forms are justa few
examples of potential electronic documents that could be routed by the workflow
engine.

Finally, the OneStartteamis also interested in a promising feature known as
“adaptive personalization.” In the future, the portal will be modified to collect
metadata about the behavior of portal users. Depending on what channels auser
selects most often and how he or she uses them, the portal could adapta person’s
portal profile to these personal preferences and interests. An effective adaptive
personalization feature would continue to adapt as auser’s interests changed over
time. The OneStartteamis partnering with Javed Mostafa, a faculty memberinthe
IU School of Library and Information Science who has done research on Web
portals and adaptive systems. Dr. Mostafa’s SIFTER technologies (Quiroga &
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Mostafa, in press) have demonstrated similar kinds of adaptive features with
research projects in the fields of medicine and music.

CONCLUSION

Anenterpriseportal is very costly to plan, develop and deploy. Any enterprise
portal project should begin by identifying the problems thatneed to be solved. In
some cases, an enterprise portal may be the solution. Itis absolutely critical thata
rock-solid business case be made for having only one enterprise portal at an
institution. Unified support for the projectis amust.

The number of resources and the amount of collaboration required by an
enterprise portal project will necessitate many changes within the IT organization.
Therefore, deciding to implementa campus portal and developing a detailed plan
for getting there mustinvolve all of the key stakeholders. Administrators, faculty,
supportstaffand certainly students are key stakeholders in portal projects. The
projectwillrequire acontinuous investment of time, money and resources in order
forthe service offerings to grow and adapt to changes in organizational needs and
torespond to technological advancements. Thatkind of commitment requires the
broadest support.

Forlarge, complex institutions, an attempt to develop one enterprise portal for
the entire institution presents tremendous challenges. In order to make the bestuse
ofavailable technology resources, Indiana University’s approach for an enterprise
portal hinged on the ability to provide aservice delivery framework or ““vehicle” for
the numerous service providers across the institution. With well-defined
interoperability standards and open architectures, this distributed model for
providing portal content and services can succeed. [U hopes to coordinate Web
development efforts on all campuses and within every corner of the institution to
implementan enterprise portal approach to service delivery. If we are successful,
the faculty, staffand students of Indiana University will have access to the widest
possiblerange of services inahighlyusable environment.

By following a few simple guidelines, service providers can quickly develop
content for the portal allowing the number of services to grow very quickly. A solid
framework mustbe in place before development teams will be willing to devote
resources to making the portal their service delivery mechanism. Once the service
providers are comfortable with the portal as a service delivery framework, the
enterprise campus portal will provide enhanced opportunities for faculty, staff,
students, prospective students and alumni to find the valuable information services
they seek. As OneStartbecomes ubiquitous at Indiana University, the institution
envisions the formation ofa virtual online community, creating a global population
oflife-longIU citizens.
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Chapter IX

Begin with the End (User)
in Mind: Planning for the
San Diego State University
Campus Portal

James P. Frazee, Rebecca Vaughan Frazee and David Sharpe
San Diego State University, USA

ABSTRACT

This chapter presents a case study of the campus portal planning process at
San Diego State University. The authors describe the use of participative
decision-making strategies that capture the voices of key stakeholders,
identify their concerns and priorities, and facilitate a successful portal rollout.
Data was collected from faculty, students and campus leaders through a
series of focus groups, interviews and online surveys. Findings were examined
in light of the literature on technology adoption and the authors’ familiarity
withportalinitiatives at other large public universities. Participants described
their vision of the ideal portal solution in terms of features, user interface and
functionality. While faculty and students expressed enthusiasm about a
campus portal, they also had concerns regarding training, support, reliability,
security and standards. The authors make recommendations for addressing
user concerns such as providing direction and leadership, segmenting the
rollout, communicating the benefits and providing organizational support.
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INTRODUCTION

AtSan Diego State University (SDSU), we are currently midstream in the
portal development process; thatis, we have begun to experiment with a portal
developmentapproach but we have not yet built orimplemented a portal. We will
most likely choose a solution that combines buying oft-the-shelfand building
portions ourselves. Westrongly believe thatindeveloping a portal solution, decision
makers mustalways begin with the end users inmind. Itis theirneeds and concerns
that should drive decisions atevery step of the process.

Inthis chapter, we will:

*  Presentarichdescription ofaparticular phase inthe development ofthe San
Diego State University campus portal, from Fall 2000 to Fall 2001.

*  Focusontheplanning process and decision-making steps that must go into the
portal’sdeployment beforeroll out.

*  Summarize our findings based on data gathered from various constituent
groups, focusing first on the needs and concerns of faculty and students.

*  Highlight priorities and make recommendations for those whose portal
implementations will follow ours.

BACKGROUND: OURPORTAL VISION
Why a Campus Portal?

Many colleges and universities feel pressured to get a portal up and running
(Frazee, JP.,2001). Gilbert (2000) suggests thata college oruniversity must first
askitselfwhy it wants acampus portal. Dynamic and individualized Web systems
are essential forinstitutions ofhigher education and as customer expectations grow,
these institutions must further develop their Web-based technologies to distinguish
themselves from their competition (Connolly, 2000). Today, faculty, students, staft
and administrators have access to an ever-increasing number of databases and
ways to interface with them. Most people have multiple usernames, passwords,
loginlocations and interfaces. Furthermore, itis difficult to disseminate information
totargeted groups, and duplication of effortand inefficiencies plague the storing and
retrieving of some information. The portal aims to simplify these processes,
improving the efficiency and effectiveness of anumber of functions by making
information available through a single access point. The overarching goal is to
improve communicationand engender an increased feeling of community.

Our Definition and Vision of a Portal
AtSDSU, we define aportal as a customizable entry point into campus-wide
administrative functions, information, resources and Web-supported courses,
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usingasingleusername and password. Essentially, we think ofaportal asatool that
allows peopleto organize and customize their working environments. Users will be
able to control their views of the Web, designing the look and feel of their portal
pagesinways thatmake senseto them, controlling the information they receive and
how itis displayed using a publish-and-subscribe model. Forinstance, a student
could easily publish a change of address or a change of major or subscribe to a
service that provides notices of campus concerts and events. A portal should also
include an online calendar thatusers can modify to allow events to be automatically
entered andupdated by the system; such events mightinclude course meeting times,
deadlines, exams, and links to course assignments and readings.

Our vision s that the portal will be the first place thatthe SDSU community
member goes when turning on the computer. Ultimately, the portal willnotbe seen
merely as atool. Rather, it will be aresource that is transparent and seamlessly
integrated into daily activities, enabling the end user to achieve their academic,
researchand community goals more effectively and efficiently.

Why Begin with the End (User) in Mind?

“Beginwith the end inmind” is one ofthe “Seven Habits of Highly Effective
People,” according to Dr. Steven Covey. In his seminal book by the same name,
Covey describes many powerful lessons for leading change. Drawing from the
words of business gurus such as Drucker and Bennis, Covey suggests that
“management is doing things right; leadership is doing the right things™ (1989,
p.101). Itiseasy to grasp the significance of this idea when we consider the portal
planning efforts at SDSU. When choosing a portal, as managers we may be
overwhelmed by decisions abouthardware, software, staffing and related costs.
However, in order for any campus-wide solution such as a portal to be successful,
we must step back and act more as leaders, first making sure that we are doing the
rightthings. Thisis whereanalysis comes in. Analysis involves partnering with those
affected most by the change, gathering several perspectives and proposing
solutions based on data, not habit (Rossett, 1999).

The purpose of'this chapter is to describe how we embarked on the portal
planning process, carefully considering where we were and where we wanted tobe
before forming opinions on how to getthere. In this chapter, we will show how we
wentabout gathering the shared hopes and fears of the SDSU academic commu-
nity,and how we analyzed and aggregated their opinions into themes that will shape
our thinking as we move forward with the development of our portal.
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PHASE ONE: PORTALDECISION

Focus on Academics

Weknew we needed a portal, but we didn’t know exactly what would give
us the biggest “bang for our buck.” In the summer of 2000, SDSU began the
process of determining the focus for our campus portal system. University
leadership formeda 16-person ad hoc committee to evaluate and make recom-
mendations regarding various software vendor solutions. The committee included
members from Academic Affairs, Alumni Affairs, Associated Students, Athletics,
Aztec Shops (campus bookstore and dining services), Business Affairs, Student
Affairs, University Advancementand the University Foundation.

We decided thatthe SDSU portal would focus primarily on supporting the
academicmissionof San Diego State University by enhancing asense of community
and facilitating communicationamong the SDSU constituencies. The portal would
provide one point of access to information and resources thatare key for teaching
and learning as well as those that are essential to administrative operations. The
portal would function through an easy-to-use Web-based environment thatis user
customizable and ensures security ofall significant data.

Guiding Our Efforts

During ourinitial efforts to determine strategies for portal implementation, we
turned to the change management and technology adoption literature (Ely, 1999;
Frazee,R.V.,2001; Fullan, 1999; Hall, 1987; Hall & Hord, 1987). Weidentified
several success factors that would serve as benchmarks for our own efforts, and
focused onthe following at this stage:

* Identify Key Stakeholders: Involve all those affected by the portal and
those who can influence the outcomes of the portal, including prospective
students, students, faculty, staff and the greater SDSU community (e.g.,
alumni, donors).

*  Identify Stakeholder Concerns: Become familiar with theirworlds (priori-
ties, goals, historical barriers, political realities) and anticipate questions and
skepticism. Ask prospective students, current students, faculty, staff, alumni
and community members about their issues (e.g., time, access, security,
privacy).

*  InvolveStakeholders: Share decision making through stakeholder steering
committees (e.g., the ad hoc portal committee). Collect input through
interviews, focus groups and surveys. Target opinion leaders and resistors,
usingmultiple communication channels.
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Shared Decision Making

To plan strategically, we must not only collect perspectives from various
parties throughout the organization, we mustalso lead a decision-making process
that facilitates communication and participation and helps all parties feel bought-in
(Ely, 1999). There are many campus constituencies, including students, faculty, and
staff, who can contribute to and benefit from successful implementation of the
portal. At the same time, these groups will also need to make changes in their
standard operating procedures to accommodate and fitinto the new portal system.
Forexample, while aportal will provide benefits for the SDSU community, it will
alsoask a decentralized organization to standardize some operations. Therefore,
inorder to take full advantage of the portal’s new options for communication and
information distribution, we must engage each ofthe constituent groups as early as
possibleinaparticipative process of decision making and implementation (Gilbert,
2000).

Developing a Rubric for Software Selection

The ad hoc portal committee developed a list of desired features, identified
potential portal products, reviewed information concerning each product and
selected those thatmet minimum criteria. To guide our efforts, we started with a list
of features thatevolved into a quantifiable metric, or rubric, for evaluating portals
(Frazee,J.P.,2001). The portal rubric includes criteria for scoring several aspects
ofthe portal such asusability, features, I'T/managementissues and business issues
(see Appendix A). Our commitmenttoacollaborative process ensured thatevery
key group had ahand in the creation of the rubric.

So, What Did We Choose?

InFall2000, wereviewed ahalfdozen vendors using the rubric. We found that
vendors make numerous claims and that few campus-wide portals are actually in
fulldeployment. There are two maintypes of portals: business and instructional. The
committee decided thatneither had all the capabilities that SDSU desired. Asthe
Director of Instructional Technology Services (ITS) explained, “something you can
buy offthe shelfisn’tas faralong as it needs to be, to be easy to use and have all
the features weneed.”

Therefore, we are experimenting with asolution that would take advantage of
existing software already in place at SDSU, specifically Oracle and Blackboard.
Weexpecttouseahybrid approach that will attempt to integrate the Oracle student
information, human resources and financial systems and the Blackboard Web-
based course management system . The user interface will be builtusing Oracle
developmenttools.
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Tobeginwith, the portal’s focus will be academic. For instance, priority will
be onhelping faculty and students easily communicate with each other, and linking
classlists and grades between our Oracle student information system (SIMS/R)
and Blackboard courses. We anticipate that emphasis will also be on providing
instructionally related links and resources, as well as supporting research commit-
tees and other groups in their collaborative work.

PHASE TWO: GATHERING USERS’ NEEDS AND
CONCERNS

It’s 11:58 AM and the pizzahasjustarrived in the ITS conference room. The research
team continues readying the room for a group of students from Associated Students.
Six wireless laptops are booted up with browsers pointing to the online portal survey.
The data projector is fired up with the PowerPoint presentation that will be used to
present a vision of the SDSU portal. The video camera is ready to record the whole
session. The goal is to generate discussion about what students want and don’t want
in a campus portal, as well as to gather feedback on the beta version of the survey.

A member of the research team asks these students the same questions as were
asked of'the first focus group earlier today. “Think about what we’ve just talked about.
What do you think we should focus on first?”...

As the focus group is wrapping up, the research team asks for any additional
comments about the portal. “It sounds great.” “I can’t wait.” “This will be great...if it
works.”

Meanwhile, another member of the research team concludes her telephone inter-
view with a member of the Nursing School faculty. “What do you see as the biggest
opportunities for the portal to help you in your work?” “Making accessibility to
research easier. If I knew that I had something that was dependable, and that’s a big
word here, [ would certainly want to use it.”

Our Methods

Wedecided to take a phased-in approach to developing and implementing a
portal rather than attempt to build acomplete portal that would meet all of our goals
atonce. We decided to focus on faculty members and students first; later we will
examine other constituent groups including staff, alumni, prospective students and
the San Diego State community at large. Our next task was to answer one
overarching question, “Where do we begin?” What do faculty members and
students want? What concerns them the most? How do we build awareness of the
portal among these groups? How do we concentrate on the primary needs of these
endusersto ensure thatthe portal rolloutis asuccess? Wetargeted campus opinion
leaders including officers from Associated Students (our student governance
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organization) and members of the Faculty Senate Instructional Technology Com-
mittee. They were charged with helping us identify users’ main wishes and concerns
fortheportal. We conducted interviews, focus groups and site visits. We developed
anonline survey thatwe pilottested with faculty and students. We plan to distribute
the survey viae-mail to all faculty and students.

Our Research Team and Methodological Approach

Webegan phase two of the planning process in Spring 2001 with interviews,
site visits, and a literature review. In September 2001, we developed aresearch
team including the two co-authors of this chapter, James Frazee, Associate
Director of ITS, and Rebecca Vaughan Frazee, adoctoral candidate in educational
technology, plus two master’s students in educational technology.! We drafted a
research plan forusing multiple data collection strategies to obtain information from
multiple sources. We limited our study to faculty, students and campus leaders. We
alsobounded the study by time (12 months), consistent with a qualitative explor-
atory case study design (Asmussen & Creswell, 1995; Yin, 1989). Wesselected this
approach because existing theories and models were not available for assessing
campusreactionto aportal.

Following the constructivisttradition, we chose to analyze and illustrate our
findings in the contextin which they wereuncovered. Toname the categories inthe
narrative, we employed an in vivo codes approach, which uses direct quotes to
capture the voices of informants (Strauss & Corbin, 1994).

Bracketing Our Perspective

Our interpretation and presentation of the datamustbe considered in light of
our own perspectives and methods. First, the survey was skewed to include
disproportionately more graduate students than undergraduates. Secondly, be-
cause of the personal nature of focus groups and the rich discussion during
interviews, those opinions may seem more emphatic than opinions voiced through
the anonymous survey. Finally, as representatives of Academic Affairs, our
research team is admittedly focused on academic issues.

As Steven Covey, the inspiration for the title for this chapter, writes:
“The more aware we are of our basic paradigms, maps or assumptions,
and the extent to which we have been influenced by our experience, the
more we can take responsibility for those paradigms, examine them, test
them against reality, listen to others and be open to their perceptions,
thereby getting alarger picture and far more objective view.” (1987, p.
29)
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Asresearchers we must bracket our biases. We have attempted to set aside
ourown “prejudgments.” Weused what Creswell (1998) calls “member check-
ing,” by takinga preliminary draft of our findings back to the people withwhom we
spoke (e.g.,theleaders and faculty we interviewed) in order to have them verify the
accuracy. Asyouwill see in our findings, we used triangulation to converge the
multiple sources of qualitative information and quantitative data in ordertodevelop
themes emerging from participants’ hopes and concerns. Finally, we provide
interpretation or “assertions” of the lesson learned, and couch them interms of the
literature (Lincoln & Guba, 1985; Stake, 1995).

Participants

Weincluded atotal of thirteen SDSU students and four faculty members in
focus groups during November 2001. We interviewed two faculty members via
telephone and conducted two face-to-face interviews with campus leaders who are
directly involved with the portal: the Director of ITS and the Director of SIMS/R
(Student Information Management System/Relational). We also collected online
survey responses from thirty-five anonymous students, both undergraduate and
graduate, from four of the seven colleges that comprise the university.

We used purposeful sampling to select focus group participants so that we
wouldbe sure to include opinion leaders from faculty (Faculty Senate Instructional
Technology Committee) and students (Associated Students). In addition, the
SDSU administrators were purposely selected because of theirroles on the campus
and how they relate to the portal. Convenience sampling was used to enlist eight
readily accessible student workers from the ITS department and two faculty
members who had had recent interactions with ITS.

Instruments & Procedures
Online Surveys

Wedeveloped analpha version ofan online survey based on the literature and
ourexperiences developing the rubric mentioned earlier. Before piloting the survey,
the Associate Director attended the 2001 EDUCAUSE Conference,> where he
spoke with Dr. Carl Berger and learned of similar efforts at the University of
Michigan (UMich) where they had developed online surveys as part of a broad-
based strategy to collectinput from students and faculty (personal communication,
2001). Dr. Berger encouraged us to freely adapt the surveys for SDSU. We
developedabetaversion of our survey thatincluded a small section fordemograph-
ics and computer use, and focused mainly on questions about concerns and
preferences for using the Web for academic, administrative, communication,
personal and miscellaneous purposes. The survey started out with more than one
hundred items and was whittled down to forty-eight, based on focus group



San Diego State University Campus Portal 135

participant feedback. We planto distribute the final, much condensed version of the
online survey to all SDSU faculty and students (see Appendix B).

Focus Groups

We conducted four student focus groups and one faculty focus group. Each
focus group lasted approximately sixty minutes. Each session began with a brief
presentation about the portal including our vision, process, what we’ve done so far.
We then had participants pilot test the online survey. As students and faculty
completed the online survey, they were asked to think aloud. Their comments about
the survey prompted conversation. Finally, we asked several open-ended ques-
tions about their wishes and concerns regarding a campus portal, and what the
university should consider whenrolling it outto faculty and students. The general
questions we asked included:
*  Howwouldyoudescribe the perfect campus portal solution?
*  Whataboutthe portal is most promising?
*  Whatconcerns you the most when you think about the portal?

Clarifying questions were informal and built upon the conversations that
emerged.

Allfocus groups were videotaped. Faculty completed the online survey intheir
regular meeting room using computers located there. They were also given hard
copies ofthe survey to record anonymous comments. Based on feedback from the
faculty, we further refined and shortened the survey. In subsequent student focus
groups, participants completed a revised survey using computers in the ITS
conferenceroom.

Interviews

Weinterviewed two faculty members by telephone. The interviews focused on
their wishes and concerns about a campus portal. Each lasted approximately 60
minutes. One faculty member was from the College of Health & Human Services’s
School of Nursing, and the other was from the College of Education’s School of
Teacher Education. A semi-structured interview protocol was employed that
asked seven questions, including:
*  Howmightthe portal help you and other faculty members the most?
*  Whatmust SDSU do to successfully launch aportal?
*  Whatshould we be concerned about when rolling out the portal to faculty?

Face to face interviews were conducted with two university leaders, the
Directors of ITS and SIMS/R, in their offices. Each lasted approximately sixty
minutes, and the focus was on allowing themto voice their perspectives relating to
questionssuchas:
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*  Howdoes your positionrelate to the proposed campus-wide portal? What
are your mainresponsibilities and duties?

*  Whatconcerns youpersonally as we plan what must be done to implement
the portal?

*  Whataboutthis change is most promising (benefits)?

Learning from Other Institutions

We also wanted to know first hand how other campuses were handling
decisions about their portals. Did they build, buy or choose a hybrid? How were
theyrollingitout? Who was involved in the decision-making process? Whatlessons
could they share withus? To find out, we talked to decision makers from several
universities in various stages of portal implementation. We participated in portal
listservs (e.g.,the EDUCAUSE portal constituent group). We visited the University
of Tennesseeto meetwith their Assistant Vice Presidentof Educational Technology
and the Manager of their course management system. We conducted several
conference calls with current portal administrators around the country including
thoseat Arizona State University and the University of Oregon. We attended portal
conference sessions and special interest group meetings at local and national
conferences (e.g., EDUCAUSE 2001, CONVERGE2001,SYLLABUS 2000),
gaining valuable insights frominstitutions such as the University of Michigan, NYU,
Cal Poly San Luis Obispo and others. We visited portal websites that are up and
running (e.g., UCLA, University of Washington, University of Texas).

FINDINGS

Myra: I think this is a good thing, because I HATE having so many passwords.

Gabby: I have at least five passwords, just on campus.

Cliff: Yeah, I like the idea of having one password for everything, because I’ve got one
for financial aid, one for career services, Blackboard, e-mail...And I’ve already
forgotten the passwords, so I just don’t use the services anymore.

Benefits
Convenience

All participants agreed that the portal could simplify the lives of users by
improving communications and saving time. One leader stated that “SDSU strives
to be a cutting edge institution, and there is a growing expectation on the part of
students who like to apply electronically and track the process without having to call
or come to campus just to wait in line.” Using the five categories from the
Stakeholders Benefits Matrix (Table 1),? we found that for participants, the biggest
benefitofthe portal seemsto be convenience.
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Table 1. Portal Benefits Matrix
SDSU PORTAL: BENEFITS FOR STAKEHOLDERS
Benefit Prospective Students Faculty Staff Alumni /
Students Community

Convenience Peek into the | Access course | Create courses Review and Monitor
SDSU materials, that infuse update university
community academic campus and Web- | information athletic, music
by calendar, final | based resources vital to and drama
discovering exam and test | with automatic campus events
courses prior | dates; request | student operation anytime,
to enrolling, an unofficial enrollment in including anywhere, as
as well as, transcript and | course student well as what’s
applying and | apply for management enrollment new on
checking course system (Bb) numbers, campus, based
status of forgiveness based on revenues, on personal
application information expenditures interests
online provided from and campus

student info map
system (SIMS/R)

Cooperation Share Collaborate Build Work with Keep in
enrollment with other relationships with | students, contact with
experiences students peers intra- and faculty and fellow alum
with staff and | through online | cross- peers to and get
other communities departmentally to | support the involved in
prospective create resources teaching and alumni
students for students learning activities

process

Communication | Live Stay Keep in touch Stay abreast of | Stay alert to
interaction connected with students changes in class notes
through real- | with faculty about enrollment, | campus and career
time chats and | and fellow assignments and | events, resources
discussion classmates grading schedules,
groups policies, etc.

Capacity Streamline Post Increase Update Learn about
application assignments productivity by information career fairs,
process and review iteratively quickly and counseling,
through grades; change | improving and easily without | workshops
improved major or home | recycling course | going from and job
service address materials building to listings

building

“Asfaras[theportal is concerned], what I really like aboutitis, I would have
access to everything [have to do on campus...and I would have access toitatmy
finger tips. And what I would really like to see would be 2-4 hour access toit.”

Communication

Communication was another benefit cited by students, faculty and leaders.
Leaders feltthat the portal could improve communications, which could save time
and, ultimately, improve instruction:

“Itcanincrease communication, and simplify some tasks, hopefully alot of
tasks. Build community with students, alumni and prospective students. Possibly
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because of simplifying peoples lives, and makingiteasier for faculty to communicate
with their students. . ., it could possibly improve instruction, although I think that
more ofaspin-oftbenefit.... [The portal can provide] help for students, communi-
cations with different studentorganizations. [ There is] potentially more buy-in from
the different student groups because of better communication.”

“Institutional Information and Services That Simply Aren’t Available at All Else-
where.”

What would make the portal ““stick?” That’s what was asked of participants
ofthe EDUCAUSE portal listserv. The Director of Research and Development at
Wake Forest University responded this way:

“Our campus constituents visititbecauseit’s the most convenient way to
look up grades, register for classes, find someone, submit payroll
timesheets, register a vehicle, purchase textbooks from our bookstore, e-
mail anentire class, etc. notbecause it’s sticky. Wearen’tentertaining
oradvertising, we’re providing institutional information and services that
simply aren’t available at all elsewhere or are much faster and easier
through our portal than through other means.”—Anne Bishop, Septem-
ber 5, 2001

Wealso asked our focus group participants what would keep them coming
back to the portal? Surprisingly, students echoed Bishop’s perspective. Josh told
us, “Asastudent,  can getnews and I can get sports and I can getall that stuff other
places. The most important stuff first would be the more SDSU-based stuff.”
However, Eric,acomputer science graduate student, felt that in order for students
tomake the SDSU portal their main default Web page, it would have to offermore.
“Ifit’sjustall academic, they re just going to turnin theirhomework. Butifthey can
personalizeit with all that other stuff, (local, national, international news; entertain-
mentetc.) they’re going to keep goingtoit.”

Quality

According to the people we met at UT, their portal has provided “real
streamlined access to information.” They say the benefit is quality, not quantity.
Rhonda Spearman, the course management system manager at UT, thoughtfully
shared amatrix of benefits and other project management resources that stressed
the need to identify and inform stakeholders. Their approach has been one of
inclusion, and the process seems to be paying off.
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What Do They Want in the Portal?

During the student focus groups, we showed participants our idea about what
the portal mightlook like, and we toured them through a few existing university
portals. We asked these students, as well as faculty and leaders, to imagine the
“perfect” SDSU portal. Whatwould itinclude? What might ithelp them do that they
currently could notaccomplish, atleast not without ahassle? What were “must
haves?”” What should we make sure to avoid? Their discussion centered on
features, user interface and functionality. To find common themes, we compared
theircomments with items and categories thatemerged as priorities fromthe survey.

Ease of Use

Keep Websites Consistent Throughout the Campus. As expected,
faculty and students said that the portal must be easy touse and have a “seamless
interface.” We asked participants to think about what they liked and didn’tlike
about existing campus websites. In addition to common principles of good Web
design (e.g.,enough blank space, intuitive icons and navigation), their comments
seemed to revolve around one main theme: consistency. One survey respondent
said, “make all course websites conform to one template to make them easier to
navigate. Also, courses should notuse software thatdoes not cross platforms!” Dr.
M. echoed the need for consistency as follows: “I think it is justamazing at this
university that we don’thave a standard template across the entire university to be
doingall these things. .. We don’teven have programs that communicate with one
another across campus, from department to department, or college to college. . . If
this whole concept [ofthe portal ] could promote the idea of more uniformity and
sometemplates that were flexible, something that you could grow very familiar with,
tome it makes perfect sense.”

Make It Dummy Proof. Notsurprisingly, one of the main selling points of the
portalisits customizability. However, while most students said they like the idea of
customizing theirown portal homepage, it’s questionable justhowmuch effortusers
would be willing to expend modifying a portal homepage. Some students voiced
concern that there mightbe some users who “don’t want to play withit.” In fact,
when we asked aboutthe commercial information portals that students are currently
using (e.g., My Yahoo, My MSN), even Chris, a computer science graduate
studentand campus tech coach, admitted, “Idon’tlike itbutIhaven’treally taken
the time to change it.” Nick went on to add, “Some people are very computer
illiterate, so ifthey goto setup one ofthese accounts, I think you should have areal
dummy-proofway of' settingitup...The first few times, ifthey can’tuseiit, they’ll
justbagit.”
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Perhaps, as Eric suggested, the portal should offer an interface with “different
levels foradvanced people to customize,” and a simple default page that doesn’t
require any customization or setup “for people who don’t want to do anything.”

Administrative Functions

Notsurprisingly, students and faculty were more interested inusing the portal
foradministrative and academic purposes rather than for personal interests. When
surveyed, students strongly agreed that the top five administrative uses forthe Web
were to getinformation on courses prior to registration (100%), find outdays and
hours of operation for all campus offices and services (97%), register for courses
(94%), check progress toward their degree (94%) and order transcripts (91%). As
onestudentputit, “anything thathasto go through the cashiers.” Clearly, these areas
warrant attention from those designing their own campus portals.

“My Web Advisor”

Participants definitely wantaccess to personal, academically related informa-
tion online such as grades and transcripts. Students in one focus group engaged in
alively discussion when someone introduced the idea ofa decision supporttool that
could help them with degree-related issues.

Nick said, “Itwould be coolif you could type in ‘this is what  want to major
in,” and ittakes youto that page in the catalog and shows you what classes you have
to take.” “This one’s going to be really good,” added Annie. Faculty members
agreed. “Thatallisawonderful thing. Asa graduate coordinatorand advisor, I long
forthe day when students have access, and from what they tell me, they do too.”

Personal Employment Information

Staffand faculty might want personal employment information. “As astate of
Californiaemployee, [[ would like] access tomy info having to do with my personal
employment, retirement, etc. at SDSU.”

Tools

Students and faculty members want access to tools for communication,
instruction and personal productivity.

Access to Site Licensed Software. All survey respondents agreed that they
would like to use the Web for conducting research. This included the ability to
access apersonal file storage area for storing files and “projects.” Furthermore, a
faculty member and student said they would also like access to software applica-
tions viathe Web, such as C++and “data analysis” tools, so they could work on
their projects “anytime, anywhere.” Over half(66%) ofthose students surveyed
indicated that they would like to use streaming video and/or other advanced
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technology applications. One faculty member, Dr. M., alsomentioned the desire to
access instructional developmenttools. “If [ knew there was one place I could go
and easily find instructional development tools for Web-based instruction, and
differentcommunication options thatI could easily setup, all thatkind of stuff, I think
thatwould be extremely useful tome.”

Targeted Information “Push.”” Over three-quarters of students surveyed
reported that they would like to use the Web to automatically receive announce-
ments from their school or college (88%), or receive automated reminders for
assignments, appointments and events (91%). When we described for focus group
participants how the portal might be used to send out (or “push”) targeted
information, students and faculty members were very excited about the possibilities.
Forexample, one faculty member described the difficult task of making various
student groups aware of scholarship opportunities, and that “being able to target
certain subsets would be great.” One student thought that the portal would be much
more effective than e-mail for distributing announcements about campus events.
“Youcan gete-mail lists, but folks might not check their e-mail all the time. I can
seehow astudent might check [the portal] every morning, and even several times
throughoutthe day. Checkitand see what’s going on. It could be areal good source
ofinformation.”

“The First Thing I Do Is Check My Mail.” Students want the ability to
access theire-mail viathe Web. Furthermore, some students said they want to be
ableto organize and access various e-mail accounts through the portal, without
integrating them. As Cliff'said, “I don’t like to mix my school and my personal
accounts.” Several participants and 83% of those surveyed would also like touse
the Webto access their personal calendar, course schedule, to-do lists or address
book from any computer. One faculty member added that she would want to be
able to separate out specific calendar entries, such as those related to her
department versus the college or campus.

“News That Might Affect Students.” The majority of survey respondents
did want information on events (83%), and several focus group participants said
they wanted information about campus events, such as concerts and the football
schedule, as well as links to the campus newspaper. However, participants
emphasized thatthey wouldn’t use the portal as their default homepage ifit only
contained campus-related information. For instance, students want information on
local, stateand national issues “that will directly affect the students here.” Also, they
would like to have links to things like weather, sports, stock quotes and even games.

Interestingly, almost halfofthe students (46% ) reported that they would not
want to automatically receive news from the SDSU newspaper (i.e., “pushed”).
This could be an indication ofhow opinions vary regarding the desire to “push” or
“pull”various types of information.



142 Frazee, Frazee and Sharpe

Main Concerns

Everyone with whom we spoke noted the value of the portal and expressed
enthusiasm about its introduction. Participants also voiced several concerns
regarding the portal. This does not come as a surprise since our questions were
focused onuncovering theirneeds and concerns.

Training, Support and Access

“It’s Really a Resource Issue.” There weren’t many surprises here. All
those who participated in our research expressed concern about having the
necessary resources. One leader felt that the resource issue was a big part of why
the campus wasn’t farther along with the portal. “There is so much, you have the
hardware, the programming, you’ve got the going outand surveying peopleto see
whatneeds to be done [first], you’ve got the evaluation, you’ve got the training of
peopletouseit, you’ve got the help desk for when people are having problems.
Probably supporting the higher administration when they want to putan announce-
mentonit, you’ve got someone who is deciding who’s authorized to do what. ..
Keeping things up-to-date, who is going to do that?”

“How Willl Be Trained?” Several students asked how people, especially
for those who are less computer literate, would learn how to “setup” and use the
portal. One faculty member suggested that portal training be mandatory for staffand
faculty. Shesaid that training “actually needs to be a part of the education of faculty
and staffthatismandatory...I think ithas to be a priority so that people know how
to use these things so that we can drop some old ways.”

Atthe University of Tennessee, one of theirmain goals regarding the portal is
to provide course management system (CMS) certification for every instructor.
These certification courses are all available face-to-face as well as “anytime,
anywhere” through the Web-based interface. Asthe VP of Education Technology
at Tennessee said, “practice what you preach.” One strategy Tennessee uses for
professional development is what they call “lucky sevens.” Whenever seven or
more faculty members collectively request one of the training sessions from the
course catalog, the courseis provided “ondemand.” According to Spearman, this
customer-oriented approach seems to be helping faculty who “really struggle with
the concept of dealing with multiple windows, and cross-platformissues.”

“Will Tech Support Be Available?” While the availability of training was
aconcern, some students felt that many users mightnothave the time to attend a
training session and would instead want some sort of technical assistance, either
online or over the phone. Furthermore, this support would need to be on-demand,
with little waittime. Users don’t wantto waitalong time to receive an e-mail from
anonline “helpdesk,” and they want to speak to areal person when they call. Myra
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said, “I know that the most frustrating thing is that when [students] call for any kind
ofhelp on campus, there’s always a voice mail, there’snotareal person.”

“How Would It Be Funded?” Students and faculty appreciated the fact that
alarge, campus-wide effort such as the portal would require money, and they all
were concerned about where that money would come from. Ronnie expressed a
common student concern, “We wouldn’t have some sort of technology fee or
something? Because that’s whatI’m worried about.”

While they don’t want to be charged additional fees for using the portal,
students and faculty don’tsee advertising as a funding option, and they supported
our decisionnotto allow advertising on the portal. Dr. G. admitted that targeted
advertising or customer “profiling” on some commercial portals is especially
annoying. “I’m going there because  wanta particular thing and they try to push
things onme. Itirritates me. I don’t want [them] to push things atme.”

“Faster Access, Larger Bandwidth, More Computers.” Not surpris-
ingly, students were concerned with how easily they would be able to access the
portal. They talked abouthaving more computers available on campus and in the
dorms foraccess to the Internet. A few survey respondents expressed the need for
“easier connections on campus for people with laptops—wireless or otherwise.”
Theyalsoremindedus thatmany students are still using dial-upmodems fromhome,
so pages should not take too long to download.

“One-click Guest Entrance Without a Password.” The concern about
accessalso extended to include the discussion of who exactly would have access.
Withaportal inplace at SDSU, several faculty members wanted to make sure that
the university maintains some level of unrestricted access to the main campus Web
pages for the public community at large, access that would not require visitors to
establish apassword or give outany personal information. Dr. H. asked, “Is there
goingto be aplace where you can just come and look around and say, ‘Oh, okay,
thisis SDSU,’ without having to go through a password system?” Dr. J. added,
“Howmuch informationare they goingtohaveto givetologinto the portal? Because
that’sastoptoalotofpeople. I’'mthinking more interms of justcommunity image.”

Dr. M. feltthatthe portal could be a great public relations tool for the university:
“Itwould allow [community members] to enter into a dialogue that they hadn’t
before.” Dr. G. took the idea of community access one step further, feeling that
community access should be one of our top concerns, especially access to library
resources.

“It should be remembered that we are here to support the community. The
university exists for the betterment ofthis community, therefore itshould be available
toeveryone inthe community. Everyone shouldhaveaccess includingto the library.
Of' course thatinteraction fuels itselftoo. You develop this synergistic teaching,
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research, and community service. Itcould be atool that would justreally magnify
leaps forward.”

“Will It Interface with Blackboard?” Students and faculty both inquired
how anew portal would integrate with existing campus systems. Students wanted
the portal to interface with SDSU’s existing course management system (i.e.,
Blackboard) and other Web-based campus information systems. Annie won-
dered, “What’s going to happen with Webline and all these other websites for
Financial Aid or Admissions and Records. Arethey goingto collaborate? They 're
all going to work together after you do this?”

Dr. H. asked, “Let’s say a college or a department wants [its own] portal.
Would there be options for that in this portal?”” This question is one with which we
atITS are highly concerned. The longer it takes for a central portal to get offthe
ground, the more likely itis that departments and colleges will install their own
versions of “portals” that will then need to be considered and integrated into any
future campus-wide portal effort.

Students were also concerned abouthow the portal would integrate with their
personal technology-based systems such as their e-mail and PDA applications.
When asked about her greatest concern regarding the portal, Myra said: “Now,
onsome of this stuff, luse MeetingMaker, [use Eudora, because I’'mastaffperson
too. Would itintegrate with those?  have several passwords for different programs,
would I be able to access those with one password through the portal orno?”’

We would like to add one caveat here about passwords. In our discussions
with potential users, we have been including as one of the benefits of a portal the
fact that users will only need one password to access many different systems
collected in the portal. However, we realized that this may be confusing to some
people. We must make sure NOT to imply that ALL possible passwords will be
integrated. Only those having to do with campus resources can be integrated into
one through the portal. In our case, that includes systems such as SIMS/R,
Blackboard and campus e-mail accounts.

Standards and Expectations

“Are You Going to Make Faculty Use It?” Faculty and students want to
know that all students have the same chance to conveniently access the same
information that other students have when their professors are using the Web. One
studentexpressed his frustration with the inconsistencies in the ways that faculty are
using the technologies currently available. “I have this professor that is using
something from ‘Courses at Yahoo.com,’ and its very annoying. It does the basic
things thata service [like this] should do, butit’s notas good as Blackboard. Like,
itdoesn’thavethe discussion part.”
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Annie admitted that she would be frustrated “if another student gets access to
allherhomework and syllabus [online]and [ don’t get that because [my professors]
think they’retoo smartand don’tneed it.” Likewise, Dr. M. wants to know that her
students are getting equal opportunities.

“I'should be able to say to my students, regardless of what class they’re in,
regardless of who their instructor is,  should know that they are getting certain
pieces of information, or being able to access things onthe Web. . .Itshould justbe
thatnatural. I say these things, and I realize that’s a paradigm shift foralotofpeople
and certainly forthe university in total.”

“Can We Expect That Everyone Will Be On?” Interestingly, faculty
members and leaders compared the introduction of the portal to their experiences
with campus e-mail. One leader felt that inrolling out the portal, users mustbe given
options and time to adjust. “Changing from regular mail to e-mail is a gradual
process. We’llneed to make it optional for students to choose from e-mail, regular
mail orpick up.” A faculty member agreed: “I kind of wonder about some of the
communication content here. Just as an example, when a dean sends out this
announcementthatsays, ‘hey we’ve hired this new faculty member...,” well 'm
sure foralongperiod of timeit’s also going to come out viae-mail. So, we ’re going
to have this sort ofa duplication of effort for some time.”

However, Dr. M. urged thatin order for the portal to succeed, it mustbe seen
asan expectation, notmerely another option. “I think thathas to be an expectation,
it’snotjust ‘useitifyou want.’ I think in order for this to succeed, people have to
buyinandsay,'Okay thisisnot goingtojustbe somenice thing that’s attractive and
useful for some faculty who happen to like technology. This is something...thatis
goingtoreplace something...'Tthink if we’re going to move in that direction, we
havetorealize thatinstead of giving faculty the option to either check their e-mail
or check their mailbox, we have to say ‘this information is importantand you’re
going to get it via e-mail. We’re supplying you with all the equipment, we’re
supporting you with the training, but that this is also an expectation.”

“Is It Condoned by the University?” Faculty members, students and
leaders all appreciate the benefits of the portal in terms of efficiency and conve-
nience. They want “enough flexibility so you canuseitas you wantto.” Buthow
much flexibility should be allowed? Whatabout content that is potentially offensive,
distracting, annoying or in direct competition with other university entities such as
the campus bookstore? When we presented participants with our concept of the
portal, including the idea that the portal could contain channels for personal interests
suchasthe weather, stock quotes and selling things, at least one member from each
group expressed concern about how we would “control” content on the portal.
What would and would not be condoned, and who would make those decisions?
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Ericsaid, “when you customize it, you’re probably restricted in some way. . .you
can’tjustputeverything on there.” Annie asked, “are you going to have Internet
police?”

Interesting issues were raised regarding control and censorship in areas such
as pornographic contentand the ability to use the portal to sell personal items (e.g.,
used textbooks, furniture) or promote a “non-educational business.” Annie
admitted, “if I saw that [I could advertise my business on the portal| —I’'masalsa
instructor, so I personally would want to promote myselfon here.”

One leader brought up an important question about differentrestrictions for
differentportal users. “If youmakeitreally easy for some staffto look at their stock
quotes, becauseit’s alwaysright on their portal site, then maybe they’ll spend more
time lookingat thatinstead of looking at what they should be looking at. Although,
already itis fairly simple to set this up on your own, but when it comes up on their
official Web page, then is it condoned by the university? That’s an interesting
thing...Idon’tthink I’ve ever thought of that before. Do you control those kinds of
things? Do you let the President check his stock quotes and not the secretary or
student? With the portal, you can choose which things (channels) that you want to
make available based on theirrole. That would be an interesting political thing.”

“Do Standards and Centralization Match Current Campus Culture?”
SDSU leaders describe our campus as having a very decentralized culture. The
leaders we interviewed felt that the autonomy of individual departments is well
respected, and they doubted the portal would change SDSU’s decentralized
culture.

“Thecampusisdecentralized. That’s going to be one of the biggestand hardest
things for pulling this together, is getting people toagree onhow todo it, and to give
up their control of their data and decide on what would be the best way for people
to access data. What levels should people have access to without having to do
multiple sign-on withmultiple passwords? Doesit fitthe climate? Notreally. Can
itbedone? Withalotofwork, alot oftalking and negotiating, and probably some
edictsas to how it will be done.”

However, one faculty member felt that some form of centralization or
standardizationis needed regarding tools and resources, “particularly for adminis-
trative kinds of things,” and sees the portal as a step in the right direction.

“I'think it’s going to cause aripple effect, even without the whole portal idea.
The idea of using some uniform tools, administratively and so forth, across all
colleges andall departmentsis goingto be achallenging endeavor for the university.
But if the university really wants to be able to afford this and maximize their
opportunities, they’ve gotto do that.”
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Personal Concerns About the RollOut

Change, even for the better, can be messy and is almost always a bit
uncomfortable. We considered Hall’s (1987) Concerns-Based Adoption Model
(CBAM), particularly the Stages of Concern.*

Awareness, Information and Satisfaction

“How Are You Going to Pass the Word to Students About This?”
Students and faculty were concerned with finding outabout the portaland how they
would gettraining and support. Annieasked, “How will I learn that thisis available
tome? WhatifIdon’t go to an orientation, who will tell me?”

“WillItbe More Work?” Chris, astaff member and graduate student, likes
the freedom thatstudents will have with the portal. “The beauty of thisis that students
couldlook attheir own information, review their transcripts and make sure that their
grades got posted instead ofhaving to wait.” Participants were also aware that with
this freedom comes additional responsibility, perhaps even changes inroles and
whatis expected of both students and faculty. Dr. G. admitted, “Once you have
access toall thatinformation, it’s enormously liberating and an enormous burden.
My role would be much more global in perspective and much more would be
expected of me because  have so many moreresources.” Students were sensitive
to the fact that some faculty might see this technology as simply more work. One
studentsaid, “Faculty getscared, they don’t want to deal with technology, ormaybe
it’sanincreased workload, ittakes more time to add stuffand putstuffonline. . .they
mightsay ‘yeah, thisis great, butI don’thave time.””

John, anundergraduate finance major, thought that faculty should welcome the
portal because it places more responsibility on the students themselves.

“I'think once they see that it gets alot of trouble off of their heads, I think they
willactually likeit. Becauseit’s very annoying whenastudent comes along and says,
‘Hey, I lostmy syllabus, can you print me another one forme,’ or ‘hey, I couldn’t
domy assignment because  wasn’tthere and [ didn’tknow.’ Butaslongasit’s
posted on Blackboard, [faculty] could say, ‘Hey, I posted it there on [the Web],
soit’syourresponsibilitytodoit.””

“It’s Really Impersonal.” Though only mentioned by a few participants,
one important concern was that of whether the introduction of a portal would
somehow detract from the human side of the college experience. “Some students,”
said Eric, “don’teven wantto touch a computer.” Jasonadded, “I wouldn’tlike to
seethis gotoo farto where every instructor is using this to get info to their students,
orto have homework assignments up, or to hand in homework assignments over
the Internet...I’d hate to see this where instructors think, ‘Oh I cando everything
overtheInternet.” It’sreally impersonal. Y ouknow, youcome to school to interact
withaninstructor.”
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Confidence in the Portal

Security, privacy andreliability were all significant concerns for students and
faculty.

“Technology. Does It Work?” The portal must be dependable ifitisto be
adopted as the tool of choice on campus, especially for students who are worried
aboutdeadlines for things like applications and assignments. Myrasaid, “Ifthere’s
acertaindeadline, how secure is it thatthe admissions are actually going to get that
information? Because I know thatsometimes I justlike to do it in person, because
then I know thatit’s done. Because there’s always that chance fora technical error
that ‘oh, itdidn’t go through,” and then ’'m screwed.”

Privacy and Security

Because students wantto access their transcripts and grades online, under-
standably security and privacy are high on their list of priorities for the portal. John
asked, “How secure is this going to be, because  wouldn’t want my mom to see
my transcripts.” Similarly, Annie asked, “How secure is this going to be, because
personally, [ don’twant people to see my standing and my grades.” Dr. G. said that
privacy isamajor concern in her opinion.

“Ifsomebody establishes their own portal page, no one should have access to
it. No one should know what you have on it. No other person will have access to
it. The portal is only one-way, unless you open a door for them to give you the
information. Letme give youan analogy. I can openmy front door and go out the
front door. Butif I want information to come in, there’s a slot in the door to get
messages into you. The privacy issue is real legitimate. Administration has the
ultimateresponsibility forthat.”

WHATNEXT?

Lessons Learned

So what exactly will it take to make the portal work? The SDSU leaders we
interviewed shared concerns about politics and resources: “The biggest concernis
gettingall the potential campus entities to cooperate. That would be my number one
concern. Number two is actually having the resources to pull it off successfully.
Becauseithasthe potential of becoming a very importanttool ineveryone’slifeand
ifitdoesn’tsucceed from day one, itis going to have abad rap and will be very,
very difficultto getitto continue successfully.”

One faculty member summed up her strategies for success inthe following way:
“Ithink thatifit’seasy tonavigate, ifit’sdependable, ifit’s secure, ifthey rereceiving
absolute expectations from those around them that they use the tools provided
through this portal, then I don’t think persistence is going be abig problem.”
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Here we offer our interpretation of what we’ve heard from students, faculty,
leaders and otheruniversities. SDSU leaders agreed, “Nobody is going to think it’s
perfect fortheir specifics, so I think itisacompromise situation.” We donotbelieve
thatthere is a perfectsolution, nor do we intend to imply that what works forus will
apply directly to other situations. However, other universities may benefit from
considering our experiences.

Provide Direction and Leadership

Should leadership inaportal project be top-down, bottom-up or somewhere
inbetween? Whathas helped other institutions to successfully roll out their portals?
We found thatthere’s no easy answer or one single way of approaching this issue.
Collaboration was one theme commonly expressed by the SDSU leaders with
whom we spoke. “The more that people getinvolved, the more buy-in.” On the
otherhand, “We’ve heard of the case where it was edicts from the president. . .and
there were some where there was a group of people who putittogether, justdidit.”

Surprisingly, it was a faculty member who touts a more top-down approach:
“It seems incredible to me that we do not have a more well-developed
conceptualization of this technology and the way we can integrate it, and there
doesn’tseemtobe abody that’s making those decisions. . .Ithink the university has
toplayabigroleindeciding what those resources are.”

Enlist Help Adapting Existing Systems

Whenwe metwith the staffat the University of Tennessee in late Spring 2001,
we learned that they took a “student-centric” approach and had two overarching
goals for their portal. The first was to auto-enroll students from their student
information systeminto their course management system (CMS) so there would be
a course roster for every class, allowing grade submission from the CMS. The
second goal was to provide CMS certification for every instructor.

UT admitted that one of the main challenges of implementing their portal was
in the implementation of lightweight directory access protocol (LDAP). Inan
attempt to meet this challenge, Tennessee had theiradvisory groups assistthemin
adapting their previous course management systemtoaportal. Similarly, at SDSU
we created an LDAP sub-committee of the ad hoc portal committee in order to
focus onthis critical component in portal implementation. The SDSU Director of
SIMS/R said that getting everyone to agree, “‘on type of authentication, which
allows everyone with asinglelogin, isaprime concern. People have to change the
way they dobusiness.” Following thelead of UT, we will be utilizing the EduPerson
objectclass thatincludes widely used person attributes in higher education. This
standard will be the basis foracommon list of person attributes for our institution-
widedirectory (see http://www.educause.edu/eduperson/).
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Segment the Rollout

Our strategy will be to introduce the portal in multiple phases, focusing firston
where it can have the mostimpact. The focus group and administrator input from
SDSU has astrong academic focus and so the firstround of users will be faculty
and students.

“Moreofan Academic Thing.” The data we gathered confirmed our belief,
suggesting thatthe initial focus should be an academic one. For students, thismeans,
“links to Admissions and Records, Financial Aid, registering for classes’ all inone
place. AsJoshsaid, “Thenumber one priority is getting all the SDSU resources tied
together and on first before getting the news and sports.”

Leadership agreed onanacademic focus thatincludes the link between course
managementand studentinformationsystems. “The Student Information Systemis
going to be one of the bangs for the buck with Academic Affairs. The other bang
forthebuck is faculty, improving their ability to communicate with their students,
definitely [providing] the transparent link [ from Blackboard] to the portal as a
whole, [as well as] moving ofthe data between SIMS/R and Blackboard. Forthe
initial rollout, first priority is Blackboard working with SIMS/R.”

Implement Features Most Useful to Users

Leaders, faculty and students agreed that while it would be nice to have many
of'the advanced features and frills offered by the portal, we must first provide
features that will be mostuseful tousers. One leader said, “Animportant step isthe
developmentof... abasic studentportal...based on SIMS/R.. .notatrue portal,
butithelps students and eventually it will become more effective [as the basis for
the campus portal].”

One faculty memberadvised against trying to be everything to everyone, and
suggested instead introducing the portal in pieces. “What we need are tools that can
helpusdowhatwedowell...Ifyoucoulddoitinacomponents basis, so that things
canbe instituted sooner, rather than having to wait for this sort of Microsoft scheme
[gestures—the whole world] that ‘we’re going to be everything to everyone’ and
notdoinganythingwell.”

Likewise, Tennessee is trying to make some of the people happy instead of
trying to be everything for everyone. They’ve chosen to focus on students and
faculty as aleverage point, much as we’ve chosen to do at SDSU.

Communicate Benefits

Weadvocate clearly defining the purpose and vision by involving stakeholders
and leadership, and using marketing strategies to increase awareness. It may also
be valuableto highlight dissatisfaction with the status quo and articulate the benefits
ofaportal with both printed and online materials, as well as through presentations,
contests, etc.
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Put Information in All Communications Materials

Forexample, as a few students suggested, auseful tactic might be to include
information aboutthe portal in letters senthome to students and their parents, orin
orientation materials. Gabby admitted, “The letter that we get about when we
register...Ilook forward to that every semester. I would look at that.”

Explain How it Relates

Whileusers canalready find many potential portal services online, they may
notrealize thatthe value ofthe portal is in collecting all these disparate systems in
oneplace.

Convince People That It Is Secure and Dependable

Security and privacy were high on participants’ list of concerns. When we
asked Dr. M. about whether she would be interested in using the portal for personal
and staff-related use, she said, “It would have to be explained to me what the
security ofthis portal was before [ would feel comfortable.” When we asked the
students what would help make people feel that the site was secure, Cliff suggested
that, “youneed some sort of description for the non-computeruser, nottech talk.”

Provide Organizational Support

Itisclearthatto ensure success, the university must provide the proper funding,
equipmentand access to data. Furthermore, we must ensure adequate personnel,
policies and procedures, and allow users time to get up to speed. One faculty
member suggested: “Theuniversity has tobe committed to putting money into the
development, to preparing faculty, staff and students who will use it, and to the
setting of expectations thatitwill beused and that it will take the place of other labor-
intensive and therefore fiscally expensive ways of doing things.”

Based onuser input, we plan to use the following strategies in our implemen-
tation:

*  Provide Training and Support: We will include job aids, resource materials,
tech coaches, walk-up help desk and online tech support.

*  Encourage Collaborative Learning: We will foster user “communities of
practice” and informal “peer” learning/coaching.

*  Rewardand Recognize Users: Wewill highlightintrinsic rewards that come
with seeing growth and visible results and provide extrinsic rewards for the
users’ extraeffort(e.g., peerrecognition, celebrations of milestones).

*  Plan for Evaluation: Employ formative and summative data-collection
methods thatutilize onlinerating forms, interviews, surveys, focus groups and
observation (e.g., data tracking, review of marketing and training materials,
usability testing).
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FUTURE STEPS

Inphase three ofthe SDSU portal rollout project, we will target the campus-
wide population of students and faculty through amodified portal survey. We will
use the survey data to help us further refine project scope, helping us decide which
features canand should be delivered first, and to determine the initial target audience
forthe portal (e.g., all SDSU students? first-year students only?).

The SIMS/R group is currently working on online registration, change of
address, change of major, unofficial transcript and class schedule features for
students. For faculty, the SIMS/R group is working on grade submission, posting
ofrosters and integration with the Blackboard system. In fact, aportal prototype
isbeing developed using Oracle 91developmenttools.

Focusing firston the academic interests of faculty and students, the portal will
improve their ability to communicate by providing a transparent link between
SIMS/R and Blackboard. For instance, at their fingertips, students will be able to
access their currentacademic activities, including readings, projects, deadlines and
exams anytime, anywhere, from around the world. A viable Oracle prototype has
givenus valuable experience that will be applied to building the campus portal.

CONCLUSION

Asdescribedinthearticle, “Charting a Smooth Course to Portal Develop-
ment” (Frazee, J.P., 2001), SDSU is relying on data to support participative
decisionmaking. In this chapter we described how we documented the voices of
key stakeholders through a process aimed at developing arich description froma
variety of perspectives. It is important to point out that this type of descriptive
approach (interviews, surveys and focus groups) requires a considerable amount
oftimeinordertoaccurately describe the context or setting of the project. We paid
careful attention to hold true to this approach, and attempted to refrain from direct
interpretation. Instead, we used narrative to present the voices of end users. Our
final interpretation of the data was informed by, and developed in light of, the
literature of change and technology adoption.

San Diego State University is striving to achieve success by beginning with the
end-users, notonly keeping them in mind, butalso involving them in the process.
Fromthe ad hoc portal committee, with representatives from the various campus
stakeholder groups, to the focus groups, surveys and telephone interviews, an effort
has been madeto involve those who will be the end users.

In this chapter, we described the process we have used so far and hinted at
our plans for the future. At SDSU we have worked together to develop a list of
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critical features, arubric for judging software products and recommendations onthe
process to follow. We have also developed procedures for further involving
stakeholders through interviews, focus groups and surveys. Wehave collected data
using these instruments, and have categorized our findings. Furthermore, we have
begun developing and pilot testing various elements that will be included in our
portal.

We realize that each campus has different needs, capabilities, politics and
issues that will shape the way in which they proceed to develop their portal. We
hope that some of the processes we have used, and lessons we have learned, will
be useful to others as they plan for a portal that best serves their end users.
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ENDNOTES

' Thistwo-personteam performed in the capacity of consultants to ITS as part
of EDTEC 644, “Seminarin Advanced Instructional Design.”

2 EDUCAUSE: aprofessional organization devoted to IT in highereducation.

> Benefits matrix categorized potential benefits as convenience, capacity,
communication, collaboration or cooperation.

4 Hall’sStages of Concerninclude Awareness, Informational, Personal, Man-
agement, Consequence, Collaboration and Refocusing.
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APPENDIX A: SDSU PORTAL RUBRIC
| Insufficient | Adequate | Excellent | Score

1. Look & Feel

(This refers to the front-end itself, not the external resources linked to it.)

Aesthetics 0 points 1 point 2 points
Static background with | There are a few SDSU has full control of look and feel,
few or no graphic graphic elements and | and changes can be made quickly.
elements. No ability there is limited ability | Appealing graphic elements are included
for variation in layout for variation in type appropriately. Differences in type size
or typography. size, color and layout. | and/or university colors and logos are

used well.
Ease of Use 0 points 1 point 2 points

Counter-intuitive
interface, requiring
greater than two hours
of user training.

Somewhat intuitive

interface, requiring

two hours or less of
user training.

Intuitive interface, requiring little or no
user training.

11. Security

Authentication | 0 points 1 point 2 points
No authentication- Requires multiple Single sign-on for multiple functions
lacking digital log-ins in order to from one central database.
credentials when user access different Takes advantage of Web browser-
logs-in. databases-limited friendly public key certificates.
digital credentials,
e.g., Kerberos.
Access 0 points 1 point 2 points
Information access is User is allowed to User is allowed to access and change
all or nothing. access certain certain information based on who they
information based on | are and their user type.
their user type. There is no limit to the number of roles a
There is a limit to the | user can have in the system.
number of roles a
user can have in the
system.
Hosting 0 points 1 point 2 points

Server(s) under control
of vendor at location
undetermined by

Server(s) located at
SDSU.

Server(s) located at SDSU or at a
location approved by SDSU.

SDSU.
I1I1. Personalization
Information 0 points 1 point 2 points
Push User receives targeted | User receives User receives specific information
information relevant to | information relevant relevant to the individual and available
their constituency, e.g., | to the individual, but | in real-time. For instance, student-
pushed to a senior. limited dynamically specific course schedule, enrollment
updated data details and degree checklist.
available.
Information 0 points 1 point 2 points
Pull No editing tool to Editing tool for Editing tool for full customization as

(Portal Editor)

customize the portal
environment.

customizing tabs,
panel buttons colors
and fonts.
Personalized view of
all the information
relevant to user-
specific needs and
preferences.

well as the ability to create discussion
boards, chat, etc. User has ability to
add/edit/remove information from a list
of internal and external resources that
the university approves. Built-in
translator supporting multiple languages.
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APPENDIX A (CONTINUED)

Link to Existing 0 points 1 point 2 points
Course No link. Partial access to Web- | Full interoperability with course
Management enabled classes. management system.
System
IV. Interaction
Email 0 points 1 point 2 points
No email. Portal only Supports multiple email standards and
accommodates protocols, e.g., IMAP or POP.
proprietary email
system.
Chat & Message 0 points 1 point 2 points
Boards No chat or message Only chat or only Supports real-time chat and message
board functionality. message board. boards.
Electronic 0 points 1 point 2 points
Balloting and No electronic balloting | Criteria for balloting Electronic balloting and polling are fully
Polling and polling and polling are only supported.
functionality. partially supported.
Multimedia 0 points 1 point 2 points
No streaming audio or Options for streaming Support for plug-ins that allow for
video. audio and video streaming audio and/or video.
limited.
V. Productivity Tools
Search Engine 0 points 1 point 2 points

No search engine.

Limited search engine
for university intranet
and/or Internet only.

Natural language search engine for both
intranet and Internet e.g., internal Ask
Jeeves.

Calendar 0 points 1 point 2 points
No calendar. Shared calendar Personalized calendar is available,
available. utilizes IETF standards and allows others
(w/user approval) to populate their
calendar. Synchronization with Palm OS
is available.
Meeting 0 points 1 point 2 points
Scheduler Does not support a Limited campus-wide Campus-wide meeting scheduler for
campus-wide meeting meeting scheduler specific users with ability to select and
scheduler. available. reserve specific rooms and equipment.
To-Do List 0 points 1 point 2 points
No to-do list. To-do list available, To-do list available, but with many
but with limited features, e.g., items can be placed in
features. categories and ranked in priority order.
Address Book 0 points 1 point 2 points
No address book. Address book is Address book can interface with other,
limited and more popular contact lists and databases.
proprietary.
VI. eCommerce
Advertising 0 points 1 point 2 points
Control Banner advertising on Banner advertising is Banner advertising is optional,
every page of portal or optional. controllable and can be targeted to
not able to control per specific user groups based on their role
user group. within the university.
Advertising 0 points 1 point 2 points
Revenue No advertising revenue | Advertising revenue is | Advertising revenue goes directly to
possible. limited and shared university.

with vendor.
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Transactions

0 points

Cannot be integrated with
campus systems offering
Web-based transactions.

1 point

Can be integrated with
campus systems offering
Web-based transactions.

2 points

Can be integrated with campus
systems offering Web-based
transactions with option of one
“shopping cart” enabling the user to
credit the appropriate entity.

VII. Workflow

Forms Routing

0 points
No forms routing.

1 point

Forms routing available—
paper documents can be
replaced with Web-based
forms.

2 points

Forms routing available — paper
documents can be replaced with
Web-based forms. In addition,
forms tracking software built in.

VIII. Support

Integration 0 points 1 point 2 points
No fit with existing Open | Some fit with existing Great fit with existing ODBC
Data Base Connectivity ODBC relational relational databases, e.g., Oracle
(ODBC) relational databases e.g., Oracle RDBMS.
databases e.g., Oracle RDBMS.
RDBMS.

Implementation 0 points 1 point 2 points
Vendor relies solely on Vendor provides Vendor provides implementation
SDSU staff. implementation training training to SDSU staff and on-site

to SDSU staff and consultants for free.
consultants for a fee.

Maintenance 0 points 1 point 2 points
No plan for ongoing Weak plan for ongoing Strong plan for ongoing support or
support or maintenance. support or maintenance. maintenance.

24/7 Help 0 points 1 point 2 points
Vendor requires toll call Vendor provides email Vendor provides email, Web-based
during business hours. No | and Web-based help. No | and toll-free help (24/7) for free.
email or Web-based help. | phone or fax help (24/7).

Long-Term 0 points 1 point 2 points

Viability Vendor is in pilot phase Vendor has experience in | Vendor has significant higher
and has no experience or | higher education portal education portal development

references. Small
company with limited
funding.

development, but has
limited references and
some funding.

experience, can provide numerous
references and is part of company
with ample financial backing.

IX. Standards

API (Application
Program Interface)

0 points

Portal API cannot pass
information to other
applications, or is not
available to campus.

1 point

Portal API can pass some
information to other
applications and is
available on a limited
basis.

2 points

Portal API can pass security
information to other applications,
seamlessly integrating multiple
sources of information and campus
can write their own interface, e.g.,
providing a single sign-on

environment.
LDAP 0 points 1 point 2 points
(Lightweight Portal is not LDAP Portal is LDAP Portal is LDAP compliant and
Directory Access compliant, e.g.; it will not | compliant, but only allows user to actively manage and
Protocol) allow a user to query a allows limited online customize a personal database.
database via the Internet. | querying.
ADA (Americans 0 points 1 point 2 points

with Disabilities
Act)

Vendor makes no
accommodations for
those with special needs.

Vendor has limited
features for those with
special needs.

Vendor provides screen reader and
other features for those with special
needs.
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X. Administration

Staffing

0 points

Seven or more full-time
SDSU staff required for
managing and
maintaining system
software.

Vendor relies solely on
SDSU staff.

1 point

Between four and six full
time SDSU staff required
for managing and
maintaining system
software.

Vendor provides training
to SDSU staff and
consultants for a fee.

2 points

Three or fewer full-time SDSU
staff required for managing and
maintaining system software.
Vendor provides training to SDSU
staff and data migration/integration
consultants for free.

User Definition 0 points 1 point 2 points
System will NOT allow System will allow SDSU System will allow SDSU
SDSU administrator to administrator to define administrator to define custom user
define custom user types. | limited user types. types.
Information 0 points 1 point 2 points
Channels System will NOT allow System will allow SDSU System will allow SDSU
SDSU administrator to administrator to define administrator to define custom

define custom information
channels.

limited information
channels.

information channels. No limit to
number of information channels.

Time to Market

0 points

System will take greater
than:

8 weeks to define

12 weeks to design

8 weeks to prototype

16 weeks to rollout

1 point

System will take:

8 weeks to define

12 weeks to design
8 weeks to prototype
16 weeks to rollout

2 points

System will take less than:
6 weeks to define

9 weeks to design

4 weeks to prototype

14 weeks to rollout

Hardware 0 points 1 point 2 points

Resources Hardware requirements Hardware requirements Hardware requirements coincide
do not coincide with loosely coincide with with university standards.
university standards. university standards.

Pricing 0 point 1 point 2 points
Annual license fee and Annual license fee and Annual license fee and Service
Service Level Agreement | Service Level Agreement | Level Agreement costs based on
costs not based on fixed costs based on fixed price | fixed price schedule and are under
price schedule or exceeds | schedule. budget.
budget.

Online Help, 0 point 1 point 2 points

Documentation &
Training

No help putting portal
applications into

Plan for integration, but
little documentation and

Clear integration, with plenty of
supporting documentation and

production. training. face-to-face train-the-trainer
training.
Several online help features, e.g.,
tutorials, job aids and FAQ’s.
Smart Card 0 point 1 point 2 points

No support for smart card
technology.

Limited support for smart
card technology.

Full support for smart card
technology.
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APPENDIX B: SDSU PORTAL STUDENT SURVEY

Question 1: Inwhich college are you enrolled?
Question 2: What year inschool are you?

For Questions 3 through 8, using the scale, “Strongly Disagree, Disagree,
Agree, Strongly Agree,” please indicate how strongly you agree or disagree
withthe following statements.

Question 3: ‘Iamableto...” [Internet Use]
Question 3: 1. Use the Internet more now than two years ago
Question 3: 2. Domost of the things I need/want to do using the
Internet
Question 3: 3. Use the Internet to communicate and work with others
Question 3:4. Use the Internet in ways that contribute to my academic
success

Question4: ‘Iwouldliketousethe Webto: .’ [Academic Use]
Question4: 1. View course syllabus, assignments and due dates
Question4:2. View detailed grades and class standing
Question4: 3. Take exams
Question4: 4. Submit papers
Question4: 5. Access course materials
Question4: 6. Conductresearch

Question 5: ‘Iwouldliketousethe Webto: .’ [Administrative Use]
Question 5: 1. Pay SDSU tuition and fees
Question 5: 2. Apply for financial aid, check for and receive
notifications of status
Question 5: 3. View SDSU courses and course information prior to
registration
Question 5: 4. Register for courses
Question 5: 5. Order transcripts
Question 5: 6. Access and update my personal SDSU records
Question 5: 7. Buy things (e.g., textbooks, event tickets)
Question 5: 8. Apply for SDSU housing and search for off-campus
housing
Question 5: 9. Check progress toward my degree
Question 5: 10. Change my major
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Question 5: 11. Change address

Question 5: 12. Reserve materials atthe library

Question 5: 13. Reserve book return notifications

Question 5: 14. Reserve study rooms at the library

Question5: 15. Automatically receive bulletins and announcements from
my school orcollege

Question 5: 16. Find directions and/or maps to a variety of campus
locations

Question5: 17. View days and hours of operation for all campus
buildings, offices, services and businesses

Question 5: 18. Review course and faculty evaluations

Question 6: ‘Iwouldliketousethe Webto: .’ [Communication Use]
Question 6: 1. Share files with other instructors, students and others
Question 6: 2. Use streaming video and/or other advanced technology
applications
Question 6: 3. Use online discussions and forums
Question 6: 4. Present work (e.g., make research results available
online)

Question 6: 5. Work with others on special projects/assignments via
email, chat, online calendar, etc.)

Question 7: ‘I'wouldliketousethe Webto: .’ [Personal Use]
Question 7: 1. Postresumes and view job openings
Question 7: 2. Interview with prospective employers
Question 7: 3. Join clubs, socialize, etc.
Question 7: 4. Automatically receive news from the SDSU newspaper
Question 7: 5. View a variety of campus events by area of interest
Question 7: 6. Schedule an appointment at SDSU Health Services

Question 8: ‘Iwouldliketousethe Webto: .’ [Miscellaneous Use]
Question 8: 1. Receive automated reminders for assignments,
appointments and events
Question 8: 2. Save materials to an online file storage
Question 8: 3. Access saved bookmarks (‘favorite’ websites) from any
computer
Question 8:4. Access my personal calendars, course schedules, to-do
lists and address books from any computer
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Question9: Which three issues most concern you when using the Internet?
Question 9: 1. Security of electronic data
Question 9: 2. Privacy of communications
Question 9: 3. Costoftechnology
Question9: 4. Reliability of technology
Question 9: 5. Accessto technology
Question 9: 6. Ethical use of electronic information and technology
Question9: 7. The time it takes to learn and use technology
Question 9: 8. Lack ofnecessary technical support
Question9:9. Technology standards
Question 9: 10. Cross-platform problems (Mac-PC-UNIX-LINUX)
Question9: 11. Speed of the system
Question9: 12. Other

Question 10: How many different passwords do you maintain for SDSU online
services?

Question 11: Inorder of priority, what three things could SDSU do to improve
its Internetservices?
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Chapter X

Values-Based Design
of Learning Portals
as New Academic Spaces

Katy Campbell and Robert Aucoin
University of Alberta, Canada

ABSTRACT

Many guidelines for portal design tend to focus on the technical aspects
of a portal or a network. However, as we continue to define portals as
gateways for learning, we need to consider issues related to the social and
cultural context in which portals are used. In this chapter we examine
learning portals from both the instructors’ and the learners’ perspectives by
synthesizing existing research and proposing a framework for quality
guidelines.

The Collaborative of Online Higher Education Research (COHERE),
consisting of eight large research-intensive universities in Canada involved
in Internet-based learning, was created to enhance learning and teaching
through technology and to move toward a stronger culture of professional
collaboration and scholarship in our educational practices (Carey, 2000).
Based on our experience with COHERE, we have developed tools for the
formative and summative evaluations of learning portals generally. These
tools include usability studies, questionnaires and focus groups.

Copyright © 2003, Idea Group Inc.
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Accordingto Boettcher and Strauss (2000), the portal concept dates from the
advent of Internet Service Providers (ISPs) like Prodigy and AOL and, later,
search engines and interfaces such as Yahoo! and Netscape. Since then the
conceptofinformation portals has expanded to include consumer portals, commu-
nity portals, corporate portals and vertical portals, all of which provide amore
customized information experience (Looney & Lyman,2000). That s, the interac-
tion ofthe user with the portal’s information offerings can be personalized based on
previous and current user choices which, taken together, form a dynamic user
profile. Thisattribute of portals, among many others, exemplifies the potential for
portalsaslearning environments.

Portals have been described as “a single integrated point for useful and
comprehensive access” (Eisler,2001); “anew umbrella Webpage array. . .that
encompasses many or all of the currenthomepages for departments and individu-
als” (Batson,2000); “an internal consolidation of online services to be provided via
the Web for faculty, staffand students” (University of Montana); “an integrated
platform that lets people interact in real-time with a company’s systems and
information” (Copeland, 2001); “(having) the capability to aggregate contentand
integrate workflow frommultiple sources, access role-based analytical information
and facilitate transaction” (Norman, 1999); ahub (Boettcher & Strauss,2000) and
asauser-created, one-stop Webpage of collected information (Looney & Lyman,
2000).

These are functional definitions ofa portal as an integrated system providing
agateway to organized data. They holdincommon asetoffunctions and outcomes
thatenhance and democratize access to information. However, a learning portal
may go beyond the information management function to create new learning
communities and academic spaces that enable profoundly redefined relation-
ships among teachers, learners, and the institution and its external communities.
Portals provide important mechanisms for reaching out to new populations of
learners and engaging them in new ways to facilitate learning and development.
Beyond serving as a gateway and an organizer, a portal can provide access to a
broader range of contemporary information and learning resources (experts,
teachers, researchers, mentors), encourage enriched interaction with those re-
sources and with other learners, wherever they may be in the world, and support
new models of teaching, learning and research.

Inthis chapter we attempt to describe these new spaces and relationships in
acontextofcultural change in higher education. We discuss the common attributes
ofawell-designed portal and, using evaluation criteria developed by research in
human-computer interfaces and related fields, we suggest components of a
framework for portal design and evaluation that empower faculty and learners to
beboth participatory designers and critical users of portals. Finally we ask, “What
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institutional issues mustbe considered in the collaborative design ofalearning and/
orresearchportal?”

PORTALS AND ATRANSFORMED
LEARNINGENVIRONMENT

Emerging Challenges for Post-Secondary Institutions

As post-secondary institutions come to terms with the “new knowledge
economy,” they mustacknowledge the forces and sources of change thathave and
will affectthe shape ofhigher education (HE) for the next decade. Asaresultofan
institution-wide four-year strategic planning process, our faculty produced areport,
Reaching Beyond,inwhich wehave identified six forces thatrelate to demographic
and sociopolitical issues that inform the design of learning environments and
communitiesin HE: the changing nature of the learner, the global informationsociety,
accessand the digital divide, the increased emphasis on the “business of education,”
the changing nature of work and the emergence of the consumer culture in
education. These factors suggestarenewal, and perhaps a profound reorientation,
ofthe traditional post-secondary institution.

Thedemand is growing for institutions to provide flexible programs and points
of access to the learning environment for learners from increasingly diverse
backgrounds. We must be able to relate to the needs of people from a wide range
ofage cohorts, gender differences, ethnic and cultural contexts, family mobility and
changes within the workforce.

The emergence of new and evolving occupations that are expert-defined,
interdisciplinary in character and notencompassed by traditional university struc-
tures isasignificanttrend. Professional associations will demand transparency in
quality assurance of practices that grant credentials. Lifelong learning is becoming
a fundamental source of employment security in an age of rapid change and
globalization. Atthe sametime, in an effortto find alternative sources of funds for
highereducation, corporate sponsorships and partnerships are increasingly sought.
Some of these initiatives have and will be focused on the integration and use of
information and communication technology in education (see, for example,
UNext.com). The resultant cultural shift has had aripple effect throughout the
institution as faculties and departments look for ways to adapt.

Finally, students, as consumers, want to investinan education that will help to
ensure theiremployability. They are seeking practical knowledge, a technical skill
setand credentials that will increase theirmarketability at various times in their lives.
Such students may view themselves as clients who are purchasing the commodity
ofeducation, and may well demand accountability for expenses in order to justify
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participation in their selected programs. Paradoxically, universities must take care
thatthey not merely become training grounds for future employers. Universities
must maintain theirautonomy. Whatis importantis that learners have adegree of
control over their learning, that they learn how to learn and that they learn how to
be critical consumers of education.

Universities are seeking ways to manage and facilitate emerging areas of
research and discipline specialization, diverse life circumstances and learner
profiles, and partnerships with internal and external communities that challenge the
autonomy of'the single-source institution. Public leaders have expressed a strong
interestinalternative methods for delivering, supporting and facilitating learning—
any time, any place, any pace—as required innew knowledge-intensive environ-
mentsand as enabled by converging information and communication technologies.
Therefore the decision to implement a campus portal for enhanced learning
opportunities must address issues of equity and access, flexibility, innovation,
personalization, credibility, quality, transparency and transferability within the
framework of evolving institutional goals and strategies.

Anexamination ofthe popularand academic literature, and areview ofarange
ofportals onthe Internetreveal a set of attributes or features that characterize most
commercial portals. Inusability language, these are user-defined guidelines that
guide the design or acquisition of a portal system, and may be considered as
evaluation criteria. Portal Functionality organizes these features by user function
(seeFigure 1).

Both Campbell (2001) and Batson (2000) contend that commercial portals
arebuiltondifferent values and assumptions than those of the academic community
and are seen as pursuing different goals and purposes. Campbell, in particular,

Figure 1. Portal Functionality (Adapted from Eisler, 2000, Boettcher &
Strauss, 2000, Paadre & King 2000; University of Montana)

Tools Access Resources | Engines
Internet single log-in content search
personalization authentication library navigation
customization security support

§ communication directory training

% interaction gateway to intercopnected people

S resources and services
workflow integration
application integration
e-business

intelligent agents
learning management
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discusses the need for a “scholar’s portal” that meets the needs of the research
community. Believing that the process of portal development may encourage or
reflect behavioral changes in an institution, Erhmann (2000) speculates that
institutional goals may include service provision; flexibility and responsiveness of
instruction; the enrichmentand extension ofacademic communities; attracting and
retaining students and staff; fostering universal, frequentuse of computing commu-
nications; and sustainability. Instructional goals, however, may include changes in
behavioramong faculty, learners and supportstaff. Who are the stakeholders ofan
evolvingacademic community? How does the design of learning portals align with
the various forms and requirements of distributed learning environments? And, how
canaportal supportatransformed learning environment?

New Spaces, New Partners, New Goals

Batson (2000) suggests thata learning portal expands on traditional academic
space, which hastraditionally been defined as physical infrastructure--with related
resource structures--that shapes the nature of the interactions that occur within it.
This traditional space has an important socialization function: members of the
community know how to speak and act within these spaces, understand power
relationships by the way these spaces organize interactions and, once acculturated,
cansubvertthe purposes ofthese spaces. Thenature ofteaching and learning has
beenentirely defined by a familiar landscape, where learning events were structured
by place and time and format.

Forallthe factors discussed above, thatlandscape has fundamentally changed.
Learners, fromundergraduates to professionals, and non-formal learners become
more heterogeneous all the time and increasingly demand customized learning
experiences thatare flexible, authentic and relevant. Faculty, who have old maps
with which to navigate this new landscape, must nevertheless redefine their
relationships with learners, with new forms of knowledge representation, with
research, and with external communities that are suddenly present in their “class-
rooms”’ and thatare influencing their planning. A constituency thathasno brand-
loyalty and thatexpects program mobility challenges administrators who have been
operating with a management strategy that focuses on internal factors to the
exclusion ofthe external realities ofa “new economy.”

Inrespondingtothese challenges, HE has invested so heavily in Internet-based
technology that the Web is rapidly becoming the software model or learning
template foruniversitiesand colleges. Althoughinstitutions haverangedthemselves
alonganacademic space continuum from primarily face-to-faceto primarily virtual,
mosthave settled on atechnology-enhanced, or distributed approach to learning
andaccess. Employingalternative forms of instructional and delivery models, this
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approach includes synchronous tools and environments such as classroom lectures,
audio and videoconferencing, and data conferencing; and asynchronous tools such
as computer-mediated conferencing and other communications systems, learning
managementsystems, and printand digital media. Much of the learning contentand
interactions can be stored, extended and reused in digital repositories. New ways
of supportingnew learning communities are available. This approach fundamentally
realigns and redefines institutional infrastructure: itis more learner-centric and open
indesignand support, including extended information services; and has asignificant
social effect on the academic community, raising fundamental questions about
academic freedom; intellectual property rights management; and the nature of
knowledge discovery, representation and stewardship.

To “play anew and expanded role in the ongoing education of citizens,” a
cultural shift in universities and colleges is required (Advisory Committee for
Online Learning, 2001, p. 24). In rethinking the learning enterprise, HE is
acknowledging thatnew academic spaces change their relationships to the society
and the economy asawhole. A cultural shift depends on addressing the concerns
of faculty members and involving them in a process of change and transformation
in the ways they plan, teach and interact with learners (Bates, 2000), and in
developingnew, global collaborations with learning partners, including thoseina
positionto provide learning services, solutions and systems.

Learning portals can provide the functionality of consumer systems, but atthe
same time support the social, cultural and political goals of HE. Whileresisting, to
agreater or lesser extent, the culture of the corporation, universities nevertheless
havebegunto adoptthe concept of portals as learning storefronts (Galant, 2000).
Yet, inordertorespect HE values of knowledge creation and dissemination for the
greater good, these portals must go beyond the functional requirements and
gateway view of commercial portals, and exist as tools that both transform the
academic environment and representitto the world.

In order to define the roles and requirements of learning portals, the stake-
holder communities mustidentify their tasks, roles and principles. In an institution
thatisinthe process of realigning its strategic goals, the identification of tasks and
roles may emerge from these principles and values. Gilbert (2000) and Eisler
(2000) identify major categories into which a variety of features and functions can
be organized: gateways to information, points of access for constituent groups and
community/learning hubs. A synthesis of public reports suggests the stakeholders
and their functional requirements shown in Figure 2.

How thisincomplete list of requirements can be embedded in the context of
atransformed learning environment is the focus of the remainder of this chapter.
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VALUES-BASED PORTAL DESIGN

Inthe previous section we suggest that campus learning portals are integral to
the cultural shiftin HE as they encourage transformational thinking aboutrelation-
shipsand spaces, and represent that shift to the external (and internal) world.

Thevaluesupon which thisnew learning environment mightbe based include:
*  Inclusiveness: The portal design must supportdiverse communities, including

the older professional; the distance learner; the non-traditional learner; the
physically challenged learner; the workplace learner; the learner with alterna-
tive language, cultural and perceptual needs; both present and virtual faculty;
multidisciplinary teams of researchers; local and international academic,
business and political partners; and others.

»  Integration: Learning management systems such as Blackboard[] and
WebCTL originally offered a publishing and course management environ-
mentwithan integrated tool set for faculty, including tools for communication,
assessmentand record keeping. These companies, among others, have begun
to develop and refine enterprise systems, which integrate instructional,
delivery and administrative systems in the institution. These portals have
evolved fromateaching/learning orientationand reflectinstitutional movement
towards aseamless, integrated learning environment that meets the needs of
many constituencies.

*  Learner-centeredness: Traditional institutional websites have been very
owner-centric. Portals, both by definition and by design, are user-centric.
Portal design is based on the interrelated concepts of customization and
personalization. This orientation reflects more the perspective of the learner
(oreducation consumer) inlearning environments, inwhich learners canbuild
learning portfolios based on their circumstances, experiences and current
needs.

*  Accessibility: Pressures of the new economy imply that the intellectual
resources of the university should be packaged and made available toaglobal
community. Portalsidentify, organize and represent these resources in ways
thatmake them easy toretrieve, use and reuse (see, forexample, MIT’s Open
Courseware Initiative).

*  Flexibility: Customizing and personalizing learning experiences addresses
the dynamic needs ofthe lifelong community. Formany reasons, including
changes in professional accreditation, a globally mobile workforce, new and
emerging occupations andlife events, individuals in thiscommunity will search
for opportunities to time-shift, place-shiftand constructindividual programs
frommany providers. A well-designed learning portal will actas a gateway to
these opportunities (see, for example, Fathom.com). As moreresources are
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included, awell-designed portal will be scalable, encompassing more re-
sources and providing access to meet the needs of new communities.
Transparency: Alearning portal makes the institution’s strategic directions
visible to the community. The institution’s partners—the learners, external
research communities, the private sector and others—construct their own
“footprint” to search for all the services they need and deal directly with the
systems that facilitate their interactions with the environment. Portals can help
the community discover and promulgate best practices.

Accountability: Asthe learning and support environment becomes more
transparent, and as learning opportunities become more available and flexible,
community members will expect to be able to evaluate the services and
resources to which they have access. Asrich information hubs, learning
portals can make the institution’s quality framework apparentand available
forquerying.

Expanded and blended learning communities: A learning portal manages
transparent and reliable communication tools, which increase access to
resources and social learning communities. Thesetools are easily accessible
from the portal and can therefore include and support group members from
different institutions, organizations, regions, non-formal communities and
cultures. These communities broadenand enrich thelearningenvironmentand
enhanceinclusiveness. Atthe sametime, universitiesremain concerned atthe
degree of mobility and flexibility their “customers” are beginning to demand.
Looney and Lyman (2000) believe thatthe value of alearning portal is that “it
can be used to engage constituent groups, empower them with access to
informationresources and communication tools, and ultimately retain themby
providing a more encompassing sense of membership in an academic
community” (p.33).

Evened-out hierarchies: Learning portals have the potential to flatten
organizational structures that were inaccessible, accepted non-critically and
evenunknowable before. With the organization’s physical clues missing,
virtual academic spaces do not support status clues to the same extent as
traditional spaces. Forexample, a typical classroom, with desks inrows and
withalecture podiumatthe front of the room, provides social clues abouthow
to behave in this space. Learners expect to learn individually, to receive
information from the expert atthe front of the room, to take notes and to be
cuedtoleave for the nextclass at the sound of abell. Theirrelationship to the
instructor is signaled by his/her relative position in the room, tone and
potentially by their appearance (e.g. older, dressed more formally, etc.).
Implications include ademocratization of “‘transactions” withinand external to
theinstitution.
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*  Collaboration: A campus learning portal is going to fundamentally change the
way universities treat its intellectual capital, increasing opportunities for
collaborative work on campus, nationally and internationally. Itis critical to
involvethe owners ofthis capital inthe design of the portal environment: faculty
members, supportstaff, librarians, learners, administrators, alumni, the public,
and partner institutions and communities. Asthese constituencies engageeach
other and become participatory designers, a deeper, transformed under-
standing ofthe whole knowledge management enterprise will emerge.

Based on the foregoing values and goals, a picture of aresponsive campus
portal emerges. The new environment could be designed to include a wide-range
of information, communication and development tools. These tools could be
divided into categories such as tools for learning environments, tools for research
and tools for administrative support. Examples of such tools could include some of
the following:

Resources and Services for Instructors and Students
*  anarray of interactive multi-mediatools
»  extendedelements oftraditional library services
*  increasinglyrichinterlinked libraries of both traditional and electronic

resources
*  accesstoextra-curricular virtual events
* ahigh-value, broadband-enhanced learning object management system and

repository

Learning Environments and Tools
* intelligentagents,suchas “tutors”
*  electronic course space
*  accesstolearning supportsystems
* interactive discussion spaces, opento the world
. an integrated suite of tools for instructional designers, content authors,
instructors and learners
+ flexibledeliveryplatforms

Research and Administrative Support
*  publishingtools
*  linkstothestudentinformation system
*  acapacity forindividual users to customize and organize personal resources
. resources external to the campus
*  horizontal links among departments on campus and vertical links to national
academicfields
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(Adapted from design guidelines proposed by Eisler (2000), Erhmann (2000),
Paadre & King (2000), and others).

EVALUATING A LEARNING PORTAL

Batson (2000) makes the point that we are all co-researchers as we
collaborate inthe analysis, design and implementation of campus learning portals.
Alan Cooper (2001), aregular contributor to The ZDNet Developer, agrees that
good designis founded on a deep understanding of both broad human character-
istics and the specific intentions of a particular constituency or constituencies. A
well-designed portal will enable them to achieve both personal and professional
goals. Aswe bring our differentroles and goals to the table, we can use the criteria
established in other fields (e.g., usability) to guide our planning. Related guidelines
includetechnical criteria; economic/business case criteria (cost-benefitanalysis);
and criteria extrapolated from research in the areas of human computer interface
(HCI), multimedia/hypermediadesign, information literacy and learning effective-
nessresearch. As we are most concerned with the social and cultural contexts and
implications of learning portals, we have concentrated on the latter group.

Usability Guidelines from HCI

Usability refers to the relationship between tools and theirusers. An effective
tool, website or system must allow intended users to accomplish their tasks most
effectively. Usability is the quality of a system that makes it easy to learn, easy to
use, easy to remember, error tolerant and subjectively pleasing.

Usability depends onanumber of factors, includinghow well the functionality
fitsuserneeds, how well the workflow meets user goals and how responsive the
application isto user expectations. Using learning design principles and design
guidelines ininterface designinvolves aprocess of getting information frompeople
whoactually use the system—the developers, the learners and management (from
Usability First).

Numerous authors describe factors affecting usability. The list offered by
Frontend.comprovides auseful summary:

*  Motivation: Users prefer touse aservice thatis useful, relevantand easy to
use.

*  Internationalization: Interfaces must be adaptable to the needs of diverse
cultures. An internationalization process should ensure that the interface
design can supportalternative means of presenting content.

*  Longtransaction times: Users should be able to jump in and out of their
learning “transaction” withoutlosing their progress.
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*  Relating learning simulations to real-world experiences: Increasingly
used as experience-based e-learning tools, simulations require an under-
standing of how online students experience their environments in order to
teach them on those terms.

*  Deviceindependence and usage contexts: Desktop PCs, mobile phones,
personal digital assistants (PDAs), digital TV and gaming consoles are
increasingly used to access the Internet. People will want to interacton a
variety of devices and ina variety of places.

*  Meeting the needs of diverse user groups: It is important to develop
interfaces thatare flexible enough to supportusers froma variety of cultural,
linguistic and sociological backgrounds.

*  Up-frontinformation: Peopleneed to know what will be required of them
before they committo a specific task.

»  Feedback: Feedback is essential to help users recover from errors and to
assure them thatthe system is working.

A subset of usability research focuses on accessibility on the Web. Some
estimate thatup to 90% of all websites present barriers to users with permanent or
temporary physical or cognitivedisabilities. Jacob Nielsen believes that with current
Web design practices, users without disabilities experience three times higher
usability thanusers who are blind or who have low vision. However, principles of
accessible Web design are usually the principles of good design. A checklist of
accessibility design guidelines can be found onthe W3C Web Accessibility site
(http://'www.w3.0org/TR/WCAG20).

Finally, usability criteriaaddress the cultural relevance or inclusivity ofasite.
Ito and Nakakoji(1996) reject mere translation of online resources and services
asasuperficial solution to the challenge of internationalization, because that solution
isatthelevel oftechnical and national localization. Instead, they plead for “cultural
localization, which means dealing with values, tastes and the history of the user’s
culture by going beyond surface-level adjustment” (p. 121, the emphasisis ours).

Hypermedia Design

Hypermediaenvironments supportself-directed, lifelonglearning if structured
to stimulate and motivate learners to be able to independently locate the resources
necessary to continue learning (Diaz, 1998). Marchionini (1992) stresses this point:
the user wants to achieve his/her goals with the minimum of cognitive load and the
maximum of enjoyment. Research shows that users are often unable to explore
hypertext without experiencing navigational problems atsome point. Detriments,
other than the failure to provide an adequate overview of the scope of resources,
include cognitive overload, inefficiency because more time is spent learninghow to
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navigate rather than processing information and interference with the critical and
creative comprehension necessary to solve open-ended problems (Oliver, 1999).

Hypermediasupports diverse learning and cognitive styles through multiple
presentations of information (cf., Daugherty & Funke, 1998). As well,asocial
environment results in learning gains and increased creativity of outcomes that
develop from collaborating and working in groups (Nelson & South, 1999).
Internet-based communication tools such as e-mail, threaded discussion forums
andsynchronous conferencing enable dialogue thatcan help students think critically
and makebetter decisions. Interaction, especially in cooperative learning activities,
appears to be a key factor for success in many hypertext-based learning tasks.
Equally important, however, is the intellectual and technical support provided as
users learnto navigate these environments and structure theirown learning in ways
appropriate to the learning tasks and outcomes.

Theessential components of an effective hypermedia environmentrelevant to
learning portals, then, are: well-defined goals and explicitscaffolding supportsuch
asthoseprovided by intelligentagents and coaches (cf., Guzdial & Kehoe, 1998);
authenticlearningenvironments inwhich knowledgeis socially constructed in formal
and informal shared spaces (cf., Denning & Smith, 1998); multiple representations
of content(cf., Gillham & Buckner, 1997); navigational/cognitive devices such as
spatial and conceptual maps and tutors; the selective use of outsiders or virtual
guests, forcomplementary insightsand information; and collaboration (cf., McLellan,
1997).

Information Literacy

Overthe pastdecade the academic library community has expanded the tenets
ofinformation literacy to include the critical evaluation of Web-based resources.
Assessment criteria include site accessibility, architecture and navigation, and
interface designas well as content-related issues (cf., Bakken & Armstrong, 2000;
Everhart, 1996; Grassian, 1995).

Siteaccessibility refers to both technical and social access to information. For
example, the information should be available inmore than one format, especially if
plug-ins, increased bandwidth or other tools are required for viewing; multimedia
elements should be integral rather than superfluous; graphical elements should
respect cultural diversity; and the perceptual, physical and cognitive challenges of
adiverse user population should be addressed.

Site architecture and navigation should align with the goals of the site, represent
a clear relationship of ideas and concepts, and be of appropriate depth. In an
accessiblesite, the user can easily move around, locate relevant information and
receive assistance whenrequested.
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Theuser shouldnothave to expend more cognitive effort on the interface than
onthelearning or information retrieval task; the interface mustbe transparent, with
appropriate and meaningful use of colors, icons, menus, etc.; and the site interface
mustsupportthe site’s and/or institution’s mission.

Interms of content, many guidelines include questions about author authority,
credibility, reliability, availability and integrity. The balance between internal and
external links is significant; the links should be current and functional. Information
should be current, accurate and relevant; free of bias or at least transparent in
perspective; and contain clear, coherent and error-free language.

Academic library evaluation criteria speak primarily to the needs of the
experienced and the novice “research community,” and usability issues tend to
reflectthe ease with whichinformation resources canbe identified and analyzed for
goodness of fitto the user’s academic tasks.

Learning Effectiveness

In the past decade, several initiatives have been undertaken to establish
standards by which instructional technology innovations can be evaluated. These
initiatives differ in scope and depth, each producing a unique set of criteria for
varying phases in the developmentand use of instructional technology innovations.
For example, Reeves and Reeves (1997) propose an evaluative model which
involves the evaluation of*‘ten dimensions of interactive learning on the World Wide
Web, including pedagogical philosophy, learning theory, goal orientation, task
orientation, source of motivation, teacherrole, metacognitive support, collabora-
tive learning, cultural sensitivity and structural flexibility” (p. 59). Ragan (1999)
outlines evaluative categories specific to learning goals and content presentation,
studentand teacher interactions and community building, student self-assessment
and courseassessment, selection of instructionalmediaand tools, and the provision
oflearner support systems services.

In 1997, the Western Interstate Commission for Higher Education (WICHE)
produced acomprehensive report entitled Good Practices in Distance Educa-
tion. Thisreportexamines seven facets affecting distance education, including
curriculum and instruction, institutional support, and evaluation and assessment.
Chickeringand Erhman (1996) have also suggested principles of good practice in
undergraduate education as a guide for the use of instructional technologies.

In 2000 the American Federation of Teachers produced a comprehensive
reportentitled Distance Education: Guidelines for Good Practice. Guidelines
are provided for fifteen different areas related to the delivery of distance education
ranging from the role of faculty in online course creation and delivery to student
assessmentand achievement to the advertisement of online courses. Thisisbyno
means acomprehensive listofall ofthe evaluative initiatives thathave been taken
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orare currentlyunderway, butservestoillustrate the wide scope of available criteria
withwhichto evaluate instructional technology innovations.

Similarly, the Institute for Higher Education Policy in Washington, DC
developed seven quality benchmarks for the institutional evaluation of online
programs and services: institutional support, course development, teaching/learn-
ing, course structure, faculty support, student support, and evaluation and assess-
ment.

A number of consortia of academic service providers have developed
guidelines foraccreditation of courses and programs on the Web. Forexample, the
Open and Distance Learning Quality Council (ODLQC) accredits open and
distance learning providers inthe UK. Accreditation includesarigorous assessment
ofacollege’s administrative and tutorial methods, educational materials, and
publicity. Allcoursesandprogramsare evaluated by criteriaestablished for course
objectives and outcomes, course contents, publicity and recruitment strategies,
admission procedures, learner support, and welfare, presence of open learning
centers, and the reputation of the provider.

A Synthesis

This overview of the evaluation criteria from various disciplines exploring
online strategies and resources suggests an integrated framework for institutional
decision-makingrelated to learning portal implementation. As astarting point, we
propose an overall design matrix, reflecting support for six themes related to
institutional change and transformation: supporting new learning communities,
redefiningteaching/learning relationships, internationalization, collaborativerela-
tionships, broadening access, and enhancing quality.

INSTITUTIONALISSUESINTHE
COLLABORATIVEDESIGNOF A
LEARNINGPORTAL

Inthis section, we offera very briefoverview ofa collaborative project-in-
progress andrelate a formative evaluation ofan emerging portal designto values in
HE proposed in Values Based Portal Design.

In September 2000 amemorandum ofunderstanding was signed by five ofthe
larger Canadianresearch universities to explore ways that they might collaborate
onissues inonline learning. The resulting alliance, the Collaboration for Online
Higher Education and Research, or COHERE (http://www.cohere.ca) now in-
volves eightresearch-intensive institutions including Simon Fraser University, the
University of Alberta, the University of Calgary, the University of Saskatchewan,
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York University, the University of Guelph, the University of Waterloo and
Dalhousie University. This collaborative process reflects the goals and values of
eightdiverse institutions with the commonmission of developing aninclusive and
integrative research and learning portal. This process was, and is, intended to
encourage the partners to work together in new ways to open new possibilities to
their learners, reflecting individual institutional cultures, supporting values held in
common and encouraging the emergence of anew learning culture.

COHERE—A Portal in Progress

The goal of COHERE is to create an alliance of leading Canadian research
universities, working together to improve access to online learning opportunities
and to integrate online learning with HE research culture and values (Carey, 2000).
More specifically, COHERE is meantto be a learning community which provides
aframework for collaboration in online learning on both the teaching and research
sides ofhigher education. Sinceits inception COHERE has undertaken two major
initiatives, described below. The collaborative process, itselfakey product, is
perhaps one of the mostimportant “deliverables” inthe COHERE project, of which
the evolving portal is an artifact. In other words, engagement in the processisa
catalyst for the cultural shifts that may occur in the policies and practices of the
partnersinthealliance.

Ina Memorandum of Understanding (2000) signed by the Academic Vice-
Presidents of the participating institutions, and later included in a proposal for
funding made to the Canadian federal department Industry Canada, COHERE
described theteaching initiativeas aprocessresulting in guidelines foradministrative
processes to allow departments, colleges and program committees to integrate
courses from other partners into their online programs; shared educational prin-
ciples and evaluation methods thatreflect the research values of memberuniversi-
ties; and collaborative planning and development of future online courses/pro-
grams/learning objects, based on the above.

Concurrently, theresearch initiative established a framework for integrating
researchinto teaching, and supported institutional change technology (c.f., Archer,
Garrison & Anderson,1999). COHERE presented enhanced learningas a““disrup-
tivetechnology,” threatening established traditions and values, and proposed to
develop evaluative interventions to involve faculty as proactive agents supporting
the change process.

In creating COHERE we quickly realized that we would need some way to
present a comprehensive and “COHEREnNt” face to the world—a face that
represented the change agenda ofthe alliance. COHERE needed a““brand,” so that
users wouldrecognizeitas aunified organization distinct from similar organizations,
while retaining the autonomy of the COHERE members. For our purposes a
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learning portal was an obvious solution, assuming we designed it with the needs of

itsusers (students, potential students, faculty, administrators, researchers and other

partners) in mind. COHERE needed to create a system that could provide an
infrastructure or scaffolding on which to build the relationships and deliverables that

COHERE would create. To create such a system that could reconcile the goals and

aspirations of COHERE member institutions, while preserving the integrity of

COHERE asaresearchalliance, seemed impossible until the idea ofa portal was

suggested. The COHERE portal had to satisfy four requirements. Ithad to:

1. Bedynamic: Theportal had to be dynamic and engaging, notonly forthe users
butbecauseithad toreflectmultiple institutions. Since we would have visitors
fromavariety of contexts and because a visitor’s needs and interests change
over time the learning portal needed to be changeable over time.

2. Be customizable: The COHERE learning portal is a tool more for the
individual thanthe university. As such the userneeded more control over the
information presented therein than a Website would normally provide.

3. Enablethe individual: The COHERE portal needed to contain tools and
information to help the users, including tools for users to provide their own
content. This could include information about specific courses that they may
have taken, a personalized selection of discussion groups or a personal
calendar.

4. Have a single point of entry: Users of the COHERE portal should only
require one login to the system in order to access whatever information they
needed or wanted.

The COHERE portal actually has two parts: the main, central access point
(http://www.cohere.ca) and a second part aimed primarily at students and pro-
spective students (http://www.universityonline.ca). The university online section
isaninteractive database where prospective students can search for courses and
programs offered online by all COHERE members. Results of the searches provide
the users with links directly to the courses or programs of their choice. The value
ofthismethod of displaying the results is that it solves the problem ofhow to present
acoherentlook to the portal without violating the integrity of themember institutions.
Intime we hope that this site will expand to include more information, the ability to
register online, the ability to pay fees online, and the ability to examine one’s
academic and accountingrecords online. We also hope to create learning “spaces”
where users can provide their own content through discussion groups and personal
calendars.

The cohere.caportion of the portal is aimed primarily at university faculty
members and administrators who are interested in amore in-depth approach to
workingand learning online. The portal includes information onhow toteach online
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and how to conductresearch online. In the future we envision that this will expand
toinclude online courses on how to teach online, current information on copyright
and intellectual property as it pertains to online teaching and learning, and
information onissues pertaining to cross-institutional accreditation. Inaddition we
will create learning communities in which researchers and administrators can
contribute to each other’s learning and development through online discussion
groups.

Clearly the COHERE portal does not subscribe to all the properties of a
standard portal. Itis for this very reason that we have chosen touse COHERE as
anexample ofhow education portals can be formatively evaluated. Portals, by their
very nature, are dynamic. Therefore there will never be atime when the process is
finished. The framework we have outlined is best utilized formatively, yielding
informationtoaid inredesign, instead of summatively.

Earlier in this chapter we identified ten core values we believe need to be
addressed inany educational portal: inclusiveness, integration, learner-centeredness,
accessibility, flexibility, transparency, accountability, extended learning communi-
ties, flattened hierarchies and collaboration. As itevolves, the COHERE portal
addresses all of these values to varying degrees as demonstrated in Figure 4.

CONCLUSION

Based on our experience developing educational portals, we believe thatthe
key to success lies in creating a tool that goes beyond “technical” usability
requirements. An educational portal that does not support institutional value
systems will notbe successful. We discovered early inthe COHERE consortium
thatit matters less that the portal subscribes torigid sets of criteria than it does to
make the portal design dynamic. Inthe case of COHERE, it was paramount that
users beabletousethe portal to fulfill (atleast in part) their personal learning goals
and that the members of the alliance were able to “sell” the concept to senior
administration as one that would preserve existing values while extending the
institutional missions and initiatives ina global marketplace. In this chapter we did
notintend to provide a specific prescription of how to build the perfect learning
portal. Rather we hoped to provide the reader with a values-based framework that
canbeused to determine the potential effects of an educational portal to help users
achieve learning goals in an environment whose values and actions support those
goals. Webelieve that the collaborative design process encourages participants to
surface and examine those goals, and that the design process itselfis the catalystin
the cultural shiftrequired ofhigher education.
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Figure 4. COHERE Alignment with Key Values

COHERE Portal Values
Values Achieved Goals Future Goals and Suggestions
for Improvement
Inclusiveness |+ Site design allows for access with * The site failed the CAST Bobby
minimal experience in online approval system for visually
learning impaired users; this will be
 Site is uncluttered and can be read addressed in the next version
(with some difficulty) by screen » Fonts need to be enlarged
readers
» Site uses no plug ins or multiple media
Integration « Site provides direct links to Site could include the following:
individual university programs * The ability to register online
using their own course manage- * The ability to pay fees online
ment programs where available * The ability to examine one’s academ-
ic and accounting records online
Learner- » Users can immediately use the + As with integration, students want
Centeredness portal to search for programs & “one-stop shopping”: they want to
courses by institution, by sub- register in one place, pay in one place
ject or by discipline or they can and have a unified accounting & trans-
do keyword searches cript system; so far COHERE does
not address these issues
Accessibility e Users have immediate access to a » This process should be even more
wide range of programs at 7 of open and learner centered so that
Canada’s largest and best-known re- students can identify their
search universities. In the short term learning goals and satisfy them
we expect procedures for cross- through a single point of entry
accreditation to be in place to make
it easier for students to achieve their
learning goals
Flexibility e From the homepage: www.cohere. » At this time users are unable to cus-
ca users are able to choose the areas tomize the portal using a username &
that interest them: administration, password; this will be necessary be-
online courses or research fore the integration goals can be
achieved
Transparency . For the moment COHERE is unable
toforge direct links with external com-
munities; however, this is a goal for
many Canadian universities and it is in-
evitable that COHERE will create link-
ages with community groups interested
in online learning
Accountability + Accountability is a necessary condition in
order for the goals of integration & access
ibility to be achieved, by putting the
powerof choice with the learner we are
opening ourselves up to public scrutiny of
many aspects of university activities
Learning ¢ COHERE has created a learning com-
communities / munity of Canadian universities en-
Flattened gaged in online learning; this com-
hierarchies / munity is rapidly expanding to in-
Collaboration clude other institutions and individual
researchers and learners
* COHERE has eliminated the need for
multiple levels of bureaucracy by cre-
ating a framework in which users can
realize a single-entry point for all
their learning goals
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Chapter XI

Building a Campus Portal—
A Strategy that Succeeded

Anne Yandell Bishop
Wake Forest University, USA

ABSTRACT

In 1997 Wake Forest University began the project of building a suite of
personalized Web services that is now known as a portal. By July of 1998, we
had a fully implemented and successful intranet that delivered almost one
hundred personalized, filtered Web services to all students, faculty and staff,
plus those alumni and parents who applied for a free account. Being on the
leading edge of such an effort meant that we discovered on our own what
works and what does not, without influence from portal vendors or benefit of
advice from our peers at other institutions. This paper discusses successful
design and implementation strategies that may be useful to others who are
considering a portal solution.

The term “portal” has become so widely used that its very definition has
become amajor challenge for institutions that are beginning to discuss whether or
notthey should have one. Software vendors have developed their own definitions
as partof their marketing strategies. Combining observation with experience, [
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define a portal to be a secure application that provides a single personalized
gateway to institutional information and services. The personalization feature sets
aportal apart from websites that merely specialize in their focus. Personalization is
achievedthroughrequiringauthenticationandusing information fromtheuniversity’s
data stores to tailor the content uniquely to each individual.

AtWake Forest University, we embarked in 1997 on the project of building
anextensive suite of personalized Web services. By the time portal vendors began
arriving onour doorstepin 1998 and 1999, we already had a fully implemented and
successful intranet thatdelivered almost one hundred personalized, filtered Web
servicestoall students, faculty and staff, plus those alumni and parents who applied
for free accounts. Rather thanresearch and statistics, this chapter contains a frank
discussion of challenges, issues, successes, failures, and what we have learned
aboutimplementingand maintaining aportal. Thoughgoalsandenvironmental factors
vary across institutions, our experiences can provide valuable lessons forthose whoare
now evaluatingvendors’ offerings and tryingto develop aportal strategy.

BACKGROUND

When the idea for WIN, the Wake Information Network, was conceived in
the fall of 1996, there were no definitions to either guide us or limitour vision. Wake
Forestwasinthe firstyear of its ubiquitous computing plan, having distributed IBM
ThinkPadsto every entering freshman, more than halfofthe faculty and many staff
members. Theplan called for continuing this distributionto each entering class, so
that within three years every student, every faculty member and all staff members
whousedacomputer would have a ThinkPad with a full-featured suite of standard
software. The planincluded replacing student and faculty computers every two
years, sotheuniversity’s ongoing commitmentto enabling the use oftechnology on
campus was clear. Though the plan was focused on the use of technology in
academic areas, these abundant resources created a fertile environment for the
growth ofboldideas.

Theidea for the portal was triggered by our university president’s mandate to
eliminate the longlines atour arena-style class registration. Students were already
using their ThinkPads for class work and communications with their instructors and
eachother. Extending computer use to other facets of student life was anatural next
step, though achallenging one. As manager of administrative computing services,
I'was pondering the complexity of this task when our student records software
vendor, Software Research Northwest, Inc. (now part of Sungard Bi-Tech, Inc.),
announced a product that provides Web-based class registration. The product,
IRISLink, included other Web services such as classrosters, class schedules, grade
reports and demographic information with the personalization and filtering capabili-
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ties that are now characteristic of portal products. I proposed to implement these
services and expand the concept by building additional Web services and infra-
structure around IRISLink to improve communication and convenience for the
entireuniversity family.

IMPLEMENTATIONISSUES
Getting Started

Continuing discussions on listservs and the popularity of portal development
asatopicathigher education conferences seem to indicate that one ofthe biggest
hurdles inbuilding acampus information portal is defining the projectand getting it
offthe ground. The following factors helped us overcome this problem:

1. Isubmitted a formal proposal for project funding to the vice president for
finance and planning. The proposal included a timeline and numerous ex-
amples of services the portal might include. The proposal’s acceptance
represented amajor commitmentata high administrative level. Letting the
project flounder in endless rounds of discussion simply was not an option.

2. Theprojectwas given high priority and was funded and staffed for success.
Developing the conceptand managing the projectbecame my only job. T hired
asoftware engineeranda part-time graduate student whose only responsibili-
ties were directly related to developing the portal.

3. Our3-personteam had the authority to make the decisions and purchases
necessary to deliver the promised services. Though I deliberately chose a
collaborative approach to developing the portal’s services, I was never
hindered or delayed by a requirement to have decisions approved by a
committee.

4.  Earlyintheproject’s organizational phase, I chose and announced a launch
date forthe portal. We made adjustments as needed to the list of services that
wouldbeincluded in thatinitial launch, but we never changed the target date.
This strategy strengthened the commitment and created the sense ofurgency
needed to keep the project moving.

Balancing Tradition with Progress

Anotherchallenge in buildingacampus information portal ismanaging change
by choosing a portal strategy that moves the campus toward its goals while
preserving enough tradition to ensure acceptance. An environmental scan toraise
our awareness of Wake Forest’s defining characteristics and competitive advan-
tages provided the guideline for our strategy. Wake Forestis arelatively small
private university, with an enrollment of fewer than 5,500 students and a tradition
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ofhighly interactiverelationships among faculty and students. The vast majority of
our students live on campus; distance education is not part of our mission. Students
expectand receive personal attention both in class and in their dealings with staff
members who provide administrative services. Wake Forest is a place where
strongrelationships are forged and the phrase “university family”” has meaning. Itis
also aplace where change is often viewed with skepticism, decision making is
usually collaborative and exceptions to rules are notuncommon. A one-size-fits-
all portal that masked our strong identity and respect forindividuality wouldnothave
beensuccessful forus evenifithad beenavailable for purchase atthattime. While
IRISLink jump-started our progress by delivering functionality we needed, its
architecture allowed us to seamlessly integrate the non-IRISLink services we
developed. In addition, it gave us the flexibility to expand in directions of our
choosing, to add new services when the timing was right for us, and to define the
scope, appearance and navigation methods for a custom fit to our campus.
Choosing abuild-and-buy model allowed us to create our own balance between
traditionand progress.

Involving the Right People

Itwasneither possible nor desirable formy small project team to build a full-
featured intranetin a vacuum. We needed assistance, buy-in and decisions from
administrators in areas where the institutional data were maintained and where
business processes were likely to change when the portal became operational. We
alsoneeded help in gathering input from the campus community regarding informa-
tionand services that we should include. Therefore, a critical early step was to share
the vision with these administrators and create a coordinating group that could help
drive the projectto completion.

Theprojectteamhad spentits first few weeks creatinga testenvironment using
copies of our institutional databases to populate the IRISLink services. This gave
usacore set of operational Web functions to spur our imaginations and help us
determine what was technically possible. We invited administrators from areas that
controlled most of our institutional data to ademonstration of these core services.
This visual presentation was instrumental in clarifying for thisaudience the somewhat
nebulous concept of an intranet. Seeing familiar information in a secure Web
environment created alot of excitementamong those present, and quickly resulted
inalistofvolunteers to serve on the coordinating committee. The group chose and
beganusing WIN as the name of the portal in conversations, communications and
meetings. This became increasingly important as the circle of those involved
widened and name recognition for the project became an asset.
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Exposing Data Issues

Populating the test environment with actual data served another valuable
purpose by allowing us an early private view ofhow our institutional data looked
ina Web environment. Thisrevealed some data issues immediately, including the
following:

«  Dataentry practices thatare appropriate fora paper-driven environment are
ofteninappropriate forareal-time Web environment. Forexample, recording
selected data in all capital letters makes it more noticeable on printed reports
but completely unacceptable for Web publication through the portal. Simi-
larly, abbreviations that were used routinely to save space on printed reports
wereunfamiliarto the broader audience seeing those data through the portal.

*  Aportal changes the data distribution model radically. Paperreports usually
have limited distribution because of paper costs and storage space consider-
ations. Publishing information through the portal makes itboth economical and
easy to distribute information to a wide audience. Policy mustreplace mere
practicality inmaking datadistribution decisions, and inmany cases the policy
hasneverbeendefined. Forexample, ithad beenneither possible nor practical
to distribute directories or reports containing student and staff photos. With
the portal, though, itbecame easy to include photos in the internal campus
directory. Nopolicy existed toaddress the privacy issue that would arise if we
published these photos inasecured environment.

*  Outdated information becomes glaringly obvious. A portal cannecessitate
changesinlong-standing business procedures in offices where dataentryisa
majoractivity. Changes such as address updates canno longer waitinastack
on someone’s desk until they are needed for a major mailing or a printed
report. Campus constituents can view personal information around the clock
through the portal, and they expect changes to be made in a timely manner.
This forces the staffresponsible for those changes to rearrange theirworkload
to make these updates a daily task rather than an occasional one.

Havingrepresentation from many business units in the coordinating group was
essential to identifying these problems. Each group noticed issues with the data
under its control, issues that may have escaped the notice of the project team. The
tasks of developing and enlisting support for new policies, procedures and
standards were a natural outgrowth ofthe coordinating group’s examination ofthe
data.

Gathering Information from Campus Constituents
Witha foundation of sample services inthe testaccountand a vision clarified
bymany discussions within the coordinating group, we began aseries of focus group
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meetings to gather input from the campus atlarge. We invited a cross-section of our

campus to participate, creating nine groups of approximately a dozen students,

faculty or staffmembers. We conducted each focus group session inthe same way:

1. Eachmeetingbegan withademonstration ofthe sample services, because as
yetthe public had no concept of an intranet or a portal. The demonstration
helped move the groups from blank stares to adawning understanding of what
we were undertaking.

2. Weasked each group the same question: what hassles that you routinely
encounter as part of your campus life might be addressed through a similar
onlineservice?

3. Werecordedand discussed all ideas and suggestions within the group in order
to gain an understanding of the perceived benefits and problems associated
witheach.

4.  Eachgroupprioritizedits item listthrough weighted voting, where each person
could assign point values to five items in order of importance.

The coordinators used the prioritized requests to establish the master list of
services whose implementation would be considered by the projectteam. Insome
cases, we gathered additional information through personal interviews with deans,
vice presidents or other officials who were familiar with laws, policies, Board of
Trustees’ mandates or traditions that we mustnot breach.

One commonmethod of gathering information that we didnotuse was surveys.
In 1997 and early 1998, there was stillno concept ofa portal or intranet in the minds
of our campus constituents, so demonstrations and face-to-face exchanges were
necessary in order for us to get meaningful feedback.

Selecting Services to Implement

Aspreviously mentioned, the project team rather than acommittee had the
authority to make final decisions regarding the portal. The team looked at each
request on the focus groups’ lists and evaluated its technical feasibility before
making implementation decisions. Considerations other than popularity become
important whenrequests are thoroughly analyzed, and these factors can determine
the success or failure ofa service. These considerations and examples are worth
examining foranyone who is considering implementing aportal.

The first consideration is whether the datarequired for the service are available
and are already maintained as part of someone’s routine. If not, the service is a
questionable candidate for successful implementation. For example, one feature
thatstudents suggested was alisting or calendar of entertainment and social events
inthelocal area. In orderto provide this service, someone would have to gather and
update this information on a regular basis. There was no one to assume this
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responsibility, so we did not consider this service for implementation. As the
popularity ofthe Internet has grown in the years since 1997, aservice providerin
our city has developed just such a site, and we now offer a link to it from WIN.

We bent this data-availability rule in order to develop one of the most
requested services among faculty and staff, and asaresult we learned a valuable
lesson. Therequest was forameeting-room finder, through which individuals could
search for campus meeting space with specified characteristics and make arequest
toreservetheroom. The immediate challenge was the lack of central control over
meeting spaces on our campus. Responsibility for various rooms is widely
distributed and there is no inventory of available meeting spaces. Due to the
overwhelming popularity of the request, the coordinating group gathered informa-
tion onall these spaces and who controlled them, then convened ameeting of these
peopletodiscuss theideaof collectively managing the information through WIN.
Noone was willing torelinquish control of meeting space to someone else, butall
were willing to participate in maintaining their own information in a common
database. The projectteam developed aservice thatallowed each person who had
space managementresponsibilities to enter and update information on his or her
designated spaces and to remove rooms from the inventory. This worked well
during the first year after WIN’s implementation, but people soon forgot about
maintaining this information because itnever became partoftheir daily routine. Staff
responsibilities for various spaces changed, the inventory itself changed as existing
buildings wereremodeled and new buildings were built, and the database gradually
becamemore outof date and less useful. The service was finally dropped from WIN
afterthree years.

Two similar services that were successful illustrate the subtle differences
between what works and what does not. These examples are the WIN Announce-
mentsservice, whichallows selected administrative offices to postannouncements
for entire constituent groups (faculty, students, alumni, staff or any combination of
these), and the Forms and Documents Library, which allows departments to post
downloadable forms foruse by members of the campus community. Bothservices
involve new datamanagementtasks required ofa widely diverse group across many
departments. WIN Announcements are sometimes a supplement to existing
communicationmethods such as sending memos, butare more often areplacement
forineffective methods such as posting signs around campus and word-of-mouth.
The Forms and Documents Library allows a department to ensure that its most
recent version ofarequired form, such as a travel reimbursements form, is always
available for campus constituents. Unlike paper forms, the electronic forms can
contain error-reducing features such as totaling or calculating travel allowances
based on mileage. Both WIN Announcements and the Forms and Documents
Library impose new tasks on those staff members in each department who manage
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posting the announcements or forms, butthe departments reap benefits in terms of
enhanced communication and greater accuracy. These benefits rewarded staff for
taking onthe new service management tasks and making them part of their routines;
with the meeting space management system, there had been little orno payback for
the staffto take on new data entry tasks.

A customer service orientation is a second consideration in deciding which
servicestoimplement. In order to be considered for WIN, aservice hadto provide
avisible directbenefitto large numbers of the university family. Cost savings and
efficiency gains inbusiness offices mightresult from some services, butmightnotbe
sufficientreason for their development.

Some services resultinmarginal efficiency gains atbest for the business staff,
but huge benefits for its campus customers. For example, getting a permit for
parking on campus had always required that faculty and staff members fill outa
multi-page bubble sheet that was available only in the Parking Office, located inan
out-of-the-way building on the edge of campus. Though the staff members in that
office were perfectly satisfied with their scanning equipment and their process
worked well for them, it was a time-consuming inconvenience for faculty and staft
members who had to go out of their ways to register a vehicle or make any change
intheirregistration. Handling this process online was high on the list of requests from
focus groups. We implemented the WIN Vehicle Registration service, enabling
faculty and staff members to submit these applications as Web forms and receive
theirparking stickers incampus mail a few days later. The cost savings were minimal
forthe Parking Office staffbecause they already had an automated process, butthe
benefits for the campus community in time and convenience were great. This
orientation toward customer service helps ensure that WIN provides value for the
majority of our campus family members, and guides us in setting priorities for the
developmentteam.

A third and very important consideration in deciding which services to
implementis whether or not the business offices whose processes are affected by
the service are willing to participate and able to reengineer their procedures as
needed. The parking permitagainserves as anexample. Permits for faculty and staft
are free, so the process change for implementing the faculty permitapplication as
aWebservicedidnotimpact Financial and Accounting Services (FAS). However,
permits for students involve acomplex payment scheme and thus alsoinvolve FAS.
During WIN’s initial development period, changes were underway in the FAS
office, bothin their finance software and the methods and procedures they used for
accepting creditcard payments. It simply was nota good time for them to work with
usonplugging astudent permit service into WIN, and so that service was not part
oftheinitialimplementation.
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A final consideration in choosing services is the level of effort required to
implementtheservice. Thisisaclassic case of “picking the low-hanging fruit.” We
delivered many IRISLink services regardless of their priority because there was
minimal time and effortinvolved indoing so. We also delivered some lower-priority
services such as a birthday calendar whose development we could assign to a
work-study student with minimal programming skills. We were later surprised by
the success and popularity of some of these services. We kept the number of
complex, time-consuming services to aminimum because of our timeline for the
initial launch ofthe portal. The end result was that we delivered a well-rounded, full-
featured portal with something of interest to almost everyone.

Technical Design Issues

Technical designissues fall into two categories: design of individual services
andoverall technical design principles. Tomanage the design of individual services,
we invited focus group members and their colleagues to meet with the projectteam
to provide more detailed requirements and critique the results. This approach was
particularly successful with faculty and academic advisers, whomet with the project
team weekly during the development ofinstructorand adviser services. Their direct
inputresulted in services with exactly the information faculty and advisers need
arranged inthe ways they wantit, ways the project team would nothave anticipated.

The second category oftechnical design issues encompasses several prin-
ciplesthatcontribute to making the portal self-sustaining and reducing maintenance
for the technical team. These principles include minimizing access control tasks,
building tools to put management tasks into the hands of others, making the portal
self-cleansing, minimizing the effortinvolved in changing aservice’s presentation
and facilitatingthe addition of new services. Because these issues are so fundamen-
tal to the success of maintaining the portal as a viable, long-term tool, examples are
givenbelow to clarify each concept.

Managing access control for various services can become a full-time job
without planning and design. One strategy we used for minimizing access control
tasks for the technical team was to successfully incorporate the task into someone
else’sroutine. Asanexample, there were anumber of WIN services for whichwe
needed to grantaccess to either the chair or the administrative assistant in each
academic department. No one maintained database markers to indicate the identity
of members of either group. Thus there was no information available to WIN for
access-control decisions. However, the registrar’s staffkept such information on
lists that they used frequently. The WIN team developed a method by which the
registrar’s staff could keep this information in database markers instead of lists.
Now many WIN capabilities are granted automatically from those markers. The
benefit fortheregistrar’s staffis two-fold: they can communicate electronically with



Building a Campus Portal 195

these groups through both WIN and their student information system, and the
department chairs and their assistants can use WIN to get information for
themselves that they formerly would have had to request from the registrar’s staff.
Thus we see again that the key to success in getting people to take on new access
management tasks for the portal is to make sure the portal provides rewards in
return.

Some services, particularly data-management tasks such as processing ad-
dress changes, mustbe granted to one or more people across several departments.
In these cases, there must be an access control list to determine who in each
departmenthas those specialized WIN privileges. We sought astrategy that would
minimize the task of maintaining access control lists for the Information Systems
staff. To accomplish this, we developed a Group Permissions WIN service for
managing accessrightsto otherservices. Itallows the Information Systems staffto
quickly grant control of a specified service to akey contactin adepartment; that
contactthen gains the capability to grant access rights to others within his or her
department to the specified service. This reduces the maintenance burden for
Information Systems to one departmental contact, and puts further control into the
hands of trusted contacts who know which of their colleagues should have the WIN
capabilities in question. The lesson in this example is to develop a tool for making
tasks easy to distribute to others when the tasks cannot be avoided entirely.

Another essential factorin making a portal self-sustaining is to make it self-
cleansing by ensuring that old information is deleted on aregularbasis. WIN has a
number of features thatallow an individual to postinformation, suchasa Ride Board
for students, Classified Ads for everyone and a Used Textbook Exchange for
students. A critical design feature of each of these services, as well as the WIN
Announcementsservice, is thatentries expire and are automatically deleted from the
system by a WIN process after aspecified period of time. This relieves both the
technical staffand the individual posting the information from the task of remember-
ingto delete postings, and keeps WIN’s information fresh.

Minimizing the work required to change a screen’s text or appearance is also
a key factor in reducing maintenance for the technical staff. To facilitate such
changes, the project team separates the business logic from the scripts that control
Web presentation. Developers can make changes to ascreen’s text or appearance
quickly withoutmodifying program code, and can grant designated staff members
insome departmental offices the capability to manage the appearance of their own
services. Forexample, one service allows alumni to apply for free WIN accounts
and Wake Forest e-mail forwarding addresses for life. Designated staff members
inthe Alumni Office can manage the wording and content ofthe application page
using the Web presentation scripts. Designing services and developing tools to put
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control inthe hands of those who have the information readily at hand minimizes
ongoing maintenance for the portal developers.

The method for adding new services is another design consideration in
developing alow-maintenance portal. WIN’s dynamic menu generation feature
allows the projectteam to add new services with minimal effort, making the portal
highly extensible. Any part of the WIN menu can automatically expand to many
items or disappear entirely depending on what the user is entitled to see. However,
no one has the labor-intensive task of maintaining HTML links as we add and
remove WIN services for various groups. We can plug in a newly developed
service within minutes by simply adding entries to tables containing names of
services and groups entitled toreceive those services. This was adesign feature of
IRISLink that we adapted and extended to our own development.

Tools and Technology Decisions

Thepace oftechnological innovation coupled with the many options available
when choosing aserver platform, development languages, Web server software
and security tools can easily freeze a project team into inaction. Our development
team simply made initial choices based on their skill sets and their research into
security, scalability and extensibility. However, no choice was viewed as perma-
nent. The team continued to monitor the latest developments during the initial
implementation period and made adjustments to those initial choices whenneeded.
Over time we have successfully moved parts of WIN from NT servers to Unix
servers based on the skills and expertise of the project team members. We have
adopted new technologies such as XML as they have emerged. We have
successfully migrated some early services toanew database engine in keeping with
achange in other campus systems. The strategy for anyone who is considering
developing a portal or purchasing a portal product should be to choose tools,
hardware, software and products that your staff can support, then remain open to
change as circumstances dictate.

Managing Risk

Therisk factors fora portal service are similar to risk factors for traditional
businessapplications. Risk increases with the complexity of the service, thenumber
of departmental boundaries crossed, the number of interrelated processes in-
volved, thelevel of opposition to change among those who are directly involved and
lack of high-level support for the change. These factors can be dealt with in
traditional ways. Animportant difference, however, is the high visibility of Web
services, which adds an even higherrisk factor to portal development. Unlike the
situation with traditional business services thatare typically viewed orused by a few
people, the audience for Web services can be hundreds or thousands of people. We
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took several steps to manage this high-visibility risk. First, we counterbalanced the
risk inherentin the data itself with the complexity of the service. Forhigh-risk data
suchasstudents’ grades, we implemented simple view-only services for the initial
launch of WIN. More complex interactive services that involved submitting new
data or changing existing data were reserved for lower-risk information, where a
malfunction would be of much less consequence.

Oursecond strategy formanaging risk was to take advantage of our vendor’s
expertise and resources for high-visibility, complex applications such as class
registration. Through detailed planning with the registrar’s office and others directly
affected by Web-enabling class registration, we were able to adapt the software
and our procedures in such a way that the essential functionality of the vendor’s
productwasunchanged. Afterthorough testing on ourown, we conducted our first
registrationas a pilot with 100 students rather than the entire student body. The pilot
uncovered some unanticipated data problems, but recovery was not difficult
because of the small number of students involved. By the time of the first full
registration for all students, we had solved those problems and gained several more
months ofexperience inmonitoringand fine-tuning complex applications. Since the
initial launch of WIN, we have developed additional high-risk services such as
student payroll timecard submission and approval. As our experience increases, the
riskinvolved indeploying such services decreases.

Protectinganindividual’s privacy while granting access to information is of
utmostimportance onacollege campus. Therisk associated with violations ofthe
Family Educational Rights and Privacy Act(FERPA)is very high. Toaddress this
risk, theteam designed WIN’s directory services to follow existing privacy settings
managed by the various university records offices. For information notalready
covered by those privacy settings, the team developed a WIN Preferences service
thatenables each individual to manage his or her WIN password and to specify
whether ornotto display certain information in WIN services.

Another risk-management strategy that we employed addresses the well-
knownrisk associated with unpredictable usage levels for Web services. Nothing
generates unfavorable publicity as quickly asa Web server that cannot respond to
demand. We had no history on which to base predictions for usage, so we
deliberately launched WIN with little fanfare during the summer when the majority
of our students were gone. This gave us time to monitor performance and usage
patterns and learn to manage them while our population was low and unanticipated
downtime could be tolerated.

The final risk-management strategy was ensuring that there were alternatives
to WIN services for some period of time after its initial implementation. For
example, faculty members could still requestand receive paper copies of their class
rosters; they could submit their grades on scan sheets until they became comfortable
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with submitting them through WIN; academic advisers could still get paper copies
of students’ degree auditreports. Inaddition torelieving pressure on the technical
staff, this approach allowed acceptance of WIN by the campus community and
confidence in its capabilities to grow before it became the on/y method for
accomplishingany task.

The Ongoing Challenge—Growing Demand

With success comes increasing demand. We launched WIN on a largely
unsuspecting campus thathad never envisioned such athing and had notrequested
it. However, students enthusiastically embraced the internal campus directory, with
photos included, and discovered that they could find their grades on WIN well
beforethe grade reportarrived in the mail. Faculty members found that trips to the
registrar’s office to get information were far less frequent. Students and faculty
members studying and working abroad found it easy to register for the next
semester’s classes or to submit grades through WIN from anywhere in the world
that Internet connectivity was available. Ideas and requests formore WIN services
began to stream in soon after its initial implementation. A significant milestone
occurred when the university’s controller required that department heads submit
budgetrequests through WIN rather than on paper. Subsequently, the Romance
and Classical Languages faculties requested and collaborated with the WIN team
indeveloping language placementtest services for incoming students. Trueto our
designphilosophy of making WIN self-sustaining, theteam developed a test wizard
rather than a test requiring continuing maintenance by technical staff. Faculty
members in each language area use the wizard to manage the test’s content and
scoring rubrics. Faculty, advisers and students now benefit from immediate test
results, which are fed into the class registration system. Tests for these languages
areno longer given on paper, and analysis is underway for incorporating placement
tests for otheracademic disciplines into WIN. All of these factors are indications
of WIN’sacceptance as a vital method of conducting business on our campus.

The growing demand has contributed to changes in the organization and
allocation ofresources in the Information Systems department as the university has
changedthe way itdoes business. Inlate 2001, the WIN team has grown to include
several developers plus server and database management specialists who were
formerly partofotherteams. Server scripts automatically notify staff members when
any WIN overnight process fails or when other problems occur thataffect WIN’s
availability. The departmenthas also changed the way itmanages requests fornew
WIN services. To get the project off the ground, we initially used an informal
approach. Due to competing demand for resources, however, we now use amore
formal request and approval process, though the original criteria for choosing
services to implement continue to apply.
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SOLUTIONSAND RECOMMENDATIONS

Thevalue ofaportal is greatest when the institution determines its own strategy
rather than adopting someone else’s vision and definition. Though there are many
examples of whathas worked forus in previous sections of this chapter, the ultimate
strategy for your campus mustbe your own. Based on Wake Forest’s experience,
Ioffer some general recommendations for developing a strategy.

First, assess your technical environment. Align your strategy with the existing
environment and the institution’s strategic plan for computing resources. Justas
many of our decisions are driven by the fact that every student and faculty member
hasacomputer with astandard software load readily athand, your portal strategy
mustreflecttheresources available to your campus constituents. Evaluate vendors’
products for fit with your technical environment to be sure you are purchasing
services that you canreasonably implement and make available to your campus
constituents.

Second, strike the appropriate balance between tradition and change at your
institution. Involve people in the project who know and respect the institution’s
history butare notafraid of change. Although WIN’s acceptance isno longer in
question, we remain very much aware of our campus culture of collaboration and
theneed torespect our traditions while quietly enabling change. Evolutionrather
thanrevolutionisagood strategy for our campus, but may notbe right for everyone.

Third, base decisions on what your campus wants and needs rather than on
someone else’s definition of whata portal should be. Theneeds ofasmall residential
campus suchas ours differ greatly from those ofauniversity withalarge percentage
ofnon-resident or adult students. For example, distance education is nota part of
our mission; it may be vital to yours. This may dictate the need for a strategy that
is quite different from ours. That decision must be the result of a careful needs
analysis.

Basedecisions onneeds, butalso on what your campus can support. Use tools
thatyourtechnical staffcan manage successfully. Take advantage of products and
services from vendors with whom you already have relationships and technical
compatibility. Implement self-sustaining services based on your campus data
stores, using data that someone already maintains routinely. Design services to put
control of content into the hands of those who have the knowledge and the
motivation to keep it up to date.

Finally, keep two words foremost in your decision-making process: add value.
Use yourresources to implement services that will add the most value for large
numbers of users, services thatthey cannot getelsewhere.
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THEFUTURE

AsofFall2001, WIN has become such an integral part of the campus fabric
thatitisnow considered an essential service rather than aconvenience. Automated
processes create accounts as needed daily for any newly admitted studentornewly
hiredemployee. More than 10,000 alumni in several countries have WIN accounts,
and thenumber continues to grow. We are considering strategies for making WIN
services more easily accessible on hand-held computing devices. The long list of
requests fornew services ensures that WIN’s role will expand in the future.

Beyond our own institution, the trend toward portal implementations appears
to be strong. The strategy of community building has been widely adopted by
commercial enterprises as well as educational institutions. Commercial enterprises
build portals to gain customer loyalty and thus repeat business; the portal enables
them to do targeted marketing as well as to retain some personalization in the
absence of face-to-face contact. Universities lack the direct profit motive for
buildingaportal, but targeted communication, community building and retaining
personalization are important for educational institutions as well as businesses.
Technology caneasily drivean organization from low-tech, high-touch interactions
to high-tech, low-touch interactions with its constituents. A portal’s value isin
allowingthe university to maintain both high-tech and high-touch interactions with
its family, who are always justamouse-click away.

CONCLUSION

Aportalisanimportantassetin an institution’s ability to provide services and
tomeet the growing expectations of students, faculty, staffand alumni. Web-based
services are becoming the normrather than the exception. Aninstitution’s ability to
compete for the best students and the best faculty is based not only on its academic
reputation, butalso onits ability to provide a good environment in which to teach,
learnand work. Former generations of students and faculty were most comfortable
using penand paper; future generations will be most comfortable using electronic
communications andservices. A portal’s value as atool for communication and for
conducting the business ofthe college oruniversity will grow as our society becomes
increasingly empowered by technology.
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Chapter XII

Portals Unlock the
Knowledge that Drives
Business Value

Robert Duffner
BEA Systems, Inc., USA

ABSTRACT

In this chapter, Robert Duffner, director of product marketing at BEA

Systems, defines the landscape and technologies for tenterprise portals.

Beginning with the business drivers that led to the historical creation of the
product category, the article goes on to describe the three generations of
portal product evolution form simple packaged applications to robust portal
platforms. Duffner describes a five-tier framework that defines the technical
underpinnings of the ideal portal platform and provides a vision for how the
technology will evolve over time.

Forthepast30years, enterprise computing has pursued the goal of informa-
tion systems that canrespond to the ever-increasing pace of business change and
the concomitantneed for increased information and access. From the requirements
planning (MRP) systems ofthe 1970s, to the enterprise resource planning (ERP)
systems ofthe ’80s, to customer relationship management (CRM) in the *90s, each
new technology was hailed as the answer to enterprise information access. While
these systems offered new functionality and promised higher levels ofaccess and
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visibility, their value was effectively limited by the need to integrate the new
technology with legacy systems and infrastructure.

Throughout the 1990s, new technologies emerged to meet this need for
integration: data warehousing, client-server computing, enterprise application
integration, information search and retrieval. All these offered the promise of
“unlocking” the potential of enterprise information resources and business intelli-
gence. These technologies, in their turn, presented their own limitations, most
notably theirreliance on proprietary methods of integration. Not only was the cost
of maintaining this custom-builtintegration high, these tenuously linked islands of
automation lacked the flexibility to meet the emerging challenges of conducting
business over the Web.

Attheend ofthe 1990s, enterprise portals made their debut, combining many
ofthe features of earlier integration technologies. Portals presented new opportu-
nities to extend existing applications as well asamechanism to quickly deploy new
Web-based applications. The first-wave portals were primarily packaged applica-
tions, each withaspecific focus—for example, benefits enrollment—and anarrow
view. These portals typically delivered application services to the organization’s
different constituencies: employees could look up benefits information, studentshad
access to course and registration information, suppliers could view open requests
for proposals.

As portals proliferated within organizations, extending from department to
department, managing these development and implementation projects became
increasingly complex. While the portal provided benefits to single departments—
suchashumanresources, sales and engineering—the complexity of these solutions
snowballed by gradually adding layers of software and independent integration
points to be managed by the central IT department. These separate portals evolved
fromaccess points into anapplication deployment framework inand of themselves.
They became prey to many of the same integration problems as the earlier
applications they were intended to solve.

Today, organizations in businesses of every type are rushing into the develop-
mentand deploymentofportals—a veritable California Gold Rush. The benefits of
portal software are widely understood: portals make an organization more acces-
sible to its customers and partners, and offer a way to create identity and
competitive advantage through personalized interaction. Industry analysts have
often cited the following as benefits that flow from effective portal implementations:
*  Reducedcostsand investments
*  Accelerated business processes and elimination of steps
*  Increasedsales
*  Highercompetitive barriers
*  Reducedtrainingcosts
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Portals offer these benefits precisely because of their ability to bring together
in a single location a wide variety of information sources—both internal and
external—and applications. As aresult, today’s enterprise portals are unifying
platforms that organizations can use to leverage their existing technology invest-
ments. Torealize this potential, anew generation of portal software is on the horizon.
This next generationsolution is builtonreusable components, thus transforming the
role of the portal from a single-purpose application into a delivery platform for
multipleand varied sets of application services: aportal platform. This chapter will
discuss and define the portal platform technology elements required to deploy next-
generation, enterprise portals.

BACKGROUND

The corporate portal marketis one of the mostrapidly growing segments inthe
computer industry today—according to Forrester Research the median cost of
planned portalsisashighas $1 million (Gillett,2001). Portal software sales were
$252.1millionin2000,and IDC (formerly International Data Corporation) sees the
numberrising to $2.4 billion by 2005 (McDonough & Morris, 2001). IDC also
projected that U.S. business adoption of portals would jump from 12.7% in 2000
to an estimated 20.1%in 2001.

Because the portal market is relatively immature, there is considerable
variability inideas about what constitutes a portal. However, the essential charac-
teristic of a portal is that it provides an access point to applications and services
directed at a specific audience and designed for specific business processes.
Withouta defined audience, a portal has little meaning. So, one of the essential
characteristics of portals is thatthey are inherently personalized to address a certain
audience—be thatemployee, supplier, partner or customer. In fact, many organi-
zations maintain portals for segments of employees, suppliers or customers. As
portalsbecome more pervasive, itis clearly desirable for any given enterprise to
deploy and manage all portals ona single platform. To achieve this, however, the
underlying infrastructure software mustbe able to adaptto the varying requirements
of differenttypes of portals.

Types of Portals

Portals canbe categorized based on the intended user: internal audiences such
as employees, students or faculty, and external audiences such as customers,
alumni, business suppliers and partners. The type of portal dictates the content,
integration requirements and the functional capabilities that are needed. Several
examples follow.
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Employee Portal: Employee-focused portals provide organizational opera-
tions information that needs to be shared with staff. These are typically first-
generation portals (see Evolution of Portals, below), although today more
employees need access to business and organizational data to make informed
decisions. As aresult,employee portals are under increasing pressure to expose
organizational processes, systems and data to certain employees. A classic
example ofan internally focused portalisa corporate intranet site containing benefits
information thatemployees can examine at their convenience. Other examples of
employee portal applications include:

*  Reportmanagementanddistribution

*  Marketintelligence

»  Function-specifickiosk; forexample, benefits enrollment

*  Cross-repository information search; forexample, linking product specifica-
tions and marketing copy

*  Problemtracking

*  Helpdesk

Good employee portal applications can provide significant benefits to an
organization. First, they decrease the I'T backlog by eliminating many requests for
special reports. Second, they improve access to business-critical information,
thereby enabling more prompt and effective action. Third, employee portals also
facilitate cross-departmental collaboration to increase overall organizational effi-
ciency. And finally, they improve the quality and timeliness of communications
across the organization.

Consumer Portal: Consumer-oriented portals provide corporate informa-
tion thatneeds to be shared with customers. Thus, they require additional integration
and performance capabilities because customers want 24/7 self service as well as
accesstointernal datalike productinventories, specifications and shipment status.
A classic example of aconsumer portal application is a customer order application
(also known as a customer self-service application) that allows a consumer to
purchaseacompany’s products over the Internet, usually without assistance. Other
examples of consumer applications include:

*  E-commerceservices

»  Portalsoffering customers personalized services, usage-based recommenda-
tions, etc.

*  Warrantyregistration

*  Supportservices

Customer self-service applications can reduce the cost of doing business
through automation, while increasing opportunities for organizations to interact with
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visitors through online tools, applications and communities. These applications can
delivermarketing messages, reinforce corporate branding and ultimately differeniate
the customer experience from that of other businesses. The result is increased
customer satisfaction and increased opportunities to sell more products, services
and content.

Business Portal: Business partner- and supplier-focused portals provide
corporate information that needs to be shared with other businesses. In the
increasingly collaborative business environment, business portal applications are
growing popularand demand for business-focused portals has helped create aneed
fornext-generation portals. Some examples of business-to-business applications
includethe following:

*  Inventoryvisibility

¢ Channelmanagement

*  Privatetrading networks

»  Sharedapplicationservices

¢ Ordermanagement

*  Customer (business)self-service

Because customers in this environment are other businesses, the benefits that
apply tocustomer self-service applications likewise apply to business applications.
Inaddition, by fostering amore collaborative relationship with business partners,
business-oriented portals can promote significant improvements in responsiveness
by synchronizing supply and demand chains.

EVOLUTION OF PORTAL PRODUCTS

When organizations choose a platform for portal development and deploy-
ment, that platform should inherently support evolving requirements. Gartner, an
industry analysis and consulting firm, describes this evolution in terms of first-,
second- or third-generation products; applying this construct to portals is helpful
because it allows us to envision advances by evolutionary steps from limited-
function portal software to acomprehensive portal platform (Phifer,2001).

Generation One
First-generation portal products were focused on content. Characteristics of
these systemsinclude:
*  Searchand categorization
° Contentmanagement
*  Customized content
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*  Limitedapplicationdevelopmentand integration
*  Limitedinfrastructure

Generation One products are characterized by many “out ofthe box™ features
that facilitate rapid deployment. As these Generation One products evolve, the
major challenge is to retain that ease of deployment, while adding the robust
capabilities necessary for Generation Two. This is not easy because these
packaged applications were never intended to supply more than a specified set of
Generation One features. They typically donot supply the applicationinfrastructure
andtoolsto assemble software flexible enough to meet dynamic needs. Further, as
portals become an increasingly important part of an organization’s “brand,”
packaged applications do little to help create competitive advantage because all
competitors can have the same applications.

Generation Two
Second-generation portal products can be viewed as portal versions of e-
business platforms, and have the following characteristics:
*  Robustapplication developmentand run-time platforms
*  Robustintegration capabilities
e Multi-channel (or wireless) capabilities
*  Collaboration capabilities
*  Improved first-generation portal features

Vendorsthatintegrate traditional platform and enterprise applicationshavean
advantage inthe transition to Generation Two because their core competencies are
major features of Generation Two portal products.

Generation Three
Third-generation portal product functionality begins to fulfill the promise of
enterprise portal applications by supplying a unifying platform that transforms
portals from simple ““stove-pipe” integration of individual business areas to the full
integration of content and applications across entire enterprises. The most impor-
tant feature of Generation Three portals is enhanced personalization that tailors the
material presented to both the function and the user. In addition, Generation Three
portals are characterized by:
*  Businessprocess management
*  Delegatedadministration
*  Entitlements
*  Fulle-businessapplication development platform thatenables enterprise-
leveldeployment
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PORTAL VENDORS

Asthe portal market continues to grow, three types of portal vendors have
emerged: pure-play portal vendors, application integration vendors and e-business
platformvendors.

*  Pure-playportalvendors are focused primarily on selling a packaged set of
portal functions, applications and tools, often to a specific market, thatallow
users to configure portals. Vendors such as Plumtree and Epicentric are
examples of pure-play vendors.

*  Application vendors provide vertical solutions based on an application.
These portal products are tied to the underlying packaged applications of the
vendor, such as enterprise resource planning (ERP) systems. Examples of
these vendors include SAP, Vitriaand PeopleSoft.

»  Enterpriseplatformvendors provide asingle software platform on which to
build multiple types of portals. These platforms can provide both the
infrastructure software and application framework that enable rapid develop-
mentand deployment of many types of portal applications. They canalso
include pre-built components for integration and interaction. Two examples
ofthese vendors are BEA Systems and IBM.

Today, traditional portal vendors are being challenged by suppliers offering
enterprise platforms and application infrastructures that can be used across an
enterprise I'T environment. Typically, the core business of the software vendor
defines the functionality and development of the portal software: document
publishing, collaboration, higher education or line-of-business applications (ERP,
customerrelationship management) . As enterprise portals become a convergence
point for enterprise applications, business processes and e-business, the portal
framework becomes the primary delivery platform forall portal services across the
enterprise. This implies requirements that extend far beyond application-specific
needs. For optimum success of their portal strategies, organizations must ensure
thatnew applications and new information sources can be integrated into the portal
as soon as they are deployed.

THE VALUE OF GENERATION THREE PORTALS

While the Generation One portals were delivered asready-to-runapplications
withminimal customization, today’s environmentis arapidly evolving onein which
the portal platform must support the overlapping lifecycles of new and changing
applications. First-generation portals were designed for accessing static informa-
tion. However, visitors to today’s portals expect real-time access to applications
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and back-end systems around the world and around the clock. Customers want
self-service; forexample, real-time access to inventory and shipping information,
or24/7 access to course work or class enrollment. Today’s portals must support
and distribute application services into different environments that make up the
extended enterprise.

According to a study by Forrester Research (Gillett, 2001), 41% of the
commercial sector portal managers they interviewed expected to integrate seven or
more systems into their enterprise portal; 22% expected to integrate 20 or more.
Forrester further reports that 92% of the organizations they surveyed planned to
incorporate existing intranet sites into their portals; 59% planned to incorporate
existing applicationservers. To serve this growing audience, I'T professionals in
business andin higher education are looking forasingle environment, i.e., themore
the user can do without leaving the portal environment, the more value the portal
delivers.

Theneed for expanded access has obviated the use of early portal products.
Some institutions are looking at portals as the new desktop, or as the glue to their
Knowledge Management strategies. The portal becomes a framework forunifying
access to multiple types of content while, at the same time, personalizing the
interface to specific organizationalroles, individuals and contexts (Gillett, 2001).
Thenarrowly focused, application-specific portal model cannotaccommodate this.
Seenin this light, a portal represents more than a simple access point. It supplies a
pervasive infrastructure forrealizing increased value from an organization’s infor-
mation systems investments. By providing asingle, unified user interface, asingle
sign-on and personalization at multiple levels, third-generation portals are at the
heartofthis pervasive infrastructure.

AMODEL FOR A PORTAL PLATFORM

Issues: Meeting Enterprise Performance Requirements

Evolving from Generation One and Two portals to Generation Three isnot
simply amatter ofadding new functionality. To deliver the performance, reliability
and flexibility required by aunifying, enterprise-wide platform, Generation Three
portals mustbe architected to deliver these capabilities.

Many Generation One portal products run on Web servers and typically run
as Active Server Pages, Java Server Pages or servlets. For thisreason, portals that
use the Web server environment to run portal components and portal applications
will suffer scalability and reliability issues under heavy loads. Generation Two
products solve this problem by using an application server, but simply running the
portal componentonanapplicationserver is insufficient. The portal product must
leverage the load balancing, failover, monitoring, prioritization and management
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features of application servers to support high-end, enterprise-class portal opera-
tions. Using application servers in this mode is very complex; however, this is
required for the highestlevels of enterprise-class operations.
Ifanenterprise portalis to supply a pervasive infrastructure, it must:
*  Bedelivered onscalable, high-availability platforms
*  Supportwide-scaleaccess
*  Supplyintelligent managementtools and advanced security across a wide
variety ofapplications

These sophisticated portals demand a portal server infrastructure that can
address front-end requirements such as aggregation and presentation as well as
back-end requirements such as data updates and security.

Web application servers have evolved to become the de facto foundation of
this multi-tierarchitectural approach. Traditionally, application servers have pro-
vided infrastructure, management capabilities and tools. Providing the building
blocks ofthearchitecture, the application server supplies the tools to assemble new
applications and an infrastructure that offers scalability, extensibility and reliability.
Evolving reinforcement of standards such as Java 2 Enterprise Edition (J2EE)
provides astable base of knowledge as well as an existing catalog of components
thatcan be leveraged to build new applications.

Many functions canreside onthe application server. Firstis the business logic
execution thatincludes software applications and business rules. The application
server also manages data and information access and integration. Application
integrationalsoresides here inaddition to critical features thatare not addressed by
standards--for example, support for distributed, component-based solutions. The
application maintains security; all applications access the central repository and use
acommon security model. Transaction processing capabilities, scalability, reliabil-
ity, run-time load balancing, the developer interface and data persistence are also
essential parts of the application server. Inaddition, the application server manages
distributionandreplication of functionality for load balancing, failoverhandlingand
the addition of incremental resources when required. A variety of industry vendors
andanalysts have structured these functions into aportal platform model consisting
ofinteracting layers ofapplication functionality thatreside ontop of existing systems
andinfrastructure.

Solution: A Five-Tier Portal Platform Architecture
The Delphi Group (2001) proposes a five-tier architecture:

*  Thesystems tier provides the fundamental infrastructure: databases, pack-
agedapplications, directory systems, contentrepositories and other support-
ingapplications.
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The server tier runs, manages and maintains Web-based applications,
supplying the infrastructure to build and support the applications deployed on
the portal platform.

The integration tier enables connectivity between components with rules
and logic that govern business processes and application services.

The interaction tier manages connections between the user interface and
services and content, supplying therules and logic governing the behavior of
user-to-application connections.

Finally, the presentation tier supports access to applications and content
through multiple devices and application forms.

Technologies like J2EE and Microsoft’s .Net architecture supply the neces-

sary adaptability to support this comprehensive portal platform. Standards like
J2EE Connector Architecture (J2EE CA) and Simple Object Access Protocol
(SOAP) offer standards-based connectivity between diverse applications and
content, replacing proprietary connectivity and its concomitantoverhead. Each of

Delphi Group’s 5-Tier Portal Platform Architecture
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Functional Components Used for Building Applications Within the Portal
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the five layers in turn contains functional building block objects for assembling
complete applications. The ability to recombine and redeploy these components
fosters the agility that organizations need to build and launch Generation Three
portals.

The Portal Platform Software

Tobuild and deploy Generation Three portals on the proposed architecture,
five primary software components are needed: portlets, portal foundation services,
personalization and interaction management, intelligentadministration and integra-
tionservices.

Portlets

The portal user interface uses a software module called a portlet—also called
agadget or widget—as its primary building block for presentation and content
aggregation. These are compact windows arranged on portal pages to provide
access to content and applications. The portlet model encourages modular
developmentby allowing new applications to be exposed as portlets and plugged
into the portal. Ideally, the portal platform should include some pre-built portlets,
providing contentorapplication-specific functionality thatminimizes portal time-to-
marketand maximizes development efforts.

Portlets can be used for any type of content to be included in the portal, such
as:

Researchtools

*  Collaborationenvironments
. Contentmanagementtools

*  Reportingandanalysistools
»  Packagedapplications

*  E-mail

+  Siteand Web search tools

*  Eventtracking

*  Syndicated content

Standard HTML, Java Server Page (JSP) and Java development tools should
be supported for the development of new portlets, and the portal platform should
provide an open environment for defining portlet navigation and process flow.

Foundation Services
Foundation Services provide the tools used by developers to create, custom-
izeand manage portals, and are the foundationupon which the ultimate adaptability
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ofthe portal platformrests. Foundation services should supply the basic setof portal
services foruser interface and presentation, integration with content management
systems, security and commerce services, portal-wide search, application deploy-
ment, and scalability and performance. This functionality simplifies complex portal
development, maintenance and security, and maximizes the overall effectiveness of
ITresources. Following isadiscussion of several of the technology components of
foundationservices.

Portal presentation services provide an easy way of adding application and
content functionality through JSP-based portlets. Portals created with these
services provide arich Web-based user interface that can include multiple portal
pages. Customization capabilities should allow portlet selection, location and
“look-and-feel” to be specified at the end-user, user group and portal levels. This
architecture also supplies a foundation for extending portal functionality with
custom-designed portlets and portlets provided by partners as well as through new
development.

Layouts and skins are the fundamental elements that allow portal page
designers to specify the look and feel of the portal and should accommodate any
designstyle. Layouts are “wireframes” thatuse placeholders to define how portlets
will be arranged on the portal page. Skins define the overall look-and-feel of the
page, specifying the fonts, colors and icons used by portlets.

Content integration interfaces are a set of interfaces to third-party content
management systems. In addition to retrieving content and documents, these
interfaces canalso be used to personalize applications.

Other elements of foundation services include commerce services such as
catalogs, search/browse capabilities, shopping carts and order management, and
support for back-end system integration. An integrated search capability should be
available formetadata searches of catalogs and content repositories.

Personalization and Interaction Management

Portal presentation services, such as personalization and interaction manage-
ment, are used by designers to create portal pages using portlets, and are an
essential element ofaportal infrastructure that can be adapted to both individual
users and groups of users. For example, this layer oftechnology can be extended
tomarketing and CRM applications to provide amore comprehensive view of the
customer.

Personalization and interaction management controls the user experience,
defining, customizing and measuring user interaction. These services improve the
user experience by providing both implicitand explicit personalizationas well asa
framework that can be used to better target content and services to the user. Rules-
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based personalization should supportboth implicitand explicit personalizationusing
online browsing behavior and explicit profile informationto classify visitors and
serve relevant content based on profiles, behavior and preferences. Customer
segments can be used to classify users by similar attributes to create segments that
canbeused as the basis for presenting specialized content. Real-time evaluation
uses the visitor’s current browsing behavior in combination with other sources of
information to dynamically supply the visitor with relevant personalization and
interaction.

Eventand behavior tracking supplies another important component of inter-
action management by recording page impressions, click-throughs, commerce
events such as “add-to” and “removal” from shopping carts, and purchase and
order histories. Event data can be used for personalization and publishing online
marketing oreducation campaigns to specificusers, and should beaccessible using
the organization’s existing business intelligence tools. Likewise, the portal platform
should supply integration with existing online and offline campaign management
tools.

Intelligent Administration

Intelligentadministration and configuration of the portal platformis critical ifit
isto fulfill its promise as an enterprise-wide infrastructure.

Astheportal platform becomes the organization’s primary information system
infrastructure, decentralized administration becomes arequirement because it
enablesuser groupsto directly fulfill their needs to provide information transactions
totheir clients while simultaneously reducing administrative backlog. Thisis helpful
for frequently occurring tasks like user management administration. Delegated
administration allows administrators to entrust portal administration tasks or
subsets of tasks to others, with administrators able to limit the scope of delegated
administration to specific portals or specificuser groups. Management ofthe layout,
fonts and colors—portal look-and-feel—might be delegated to a design group, for
example. Delegation of entitlements allows users with organizational responsibility
to dynamically enable portal functionality through access to portlets and portal
pages.

Rules-based entitlements should beused to control useraccess to portal pages
and portlets with business rules rather than traditional access control lists based on
fixed userroles or group memberships. Rule-based entitlements are evaluated
dynamically againstauser’s profile; they caninclude atime component, as well as
session parameters and requests for specific Web pages. Rule-based entitlements
alsoreduce administration overhead by eliminating manual changes to access
privileges whenauser’srole changes.
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The appropriate portal architecture for interaction is one thatcan help reduce
complexity by separating presentation logic from underlying business processes.
The interaction of the user with the portal can be represented as a set of events and
actions, expressed in XML format and defined using a point-and-click graphical
tool. Thisarchitecture simplifies the development and administration of portals by
ensuring consistent business processes and providing a visual, reusable inventory
ofthe business logic for the portal. A Web flow-based architecture can also be used
to enable inter-portlet communication, such asamong a set of portlets that supply
customer and order information to a portal. For example, entering a student ID
number in one portlet causes the display of current class schedule in another and
financial aid status details ina third. Such inter-portlet communication goes beyond
simply exposing content views to providing aninteractive window intoapplications.

Separating navigation from presentation is also valuable for delivering appli-
cations tomultiple devices. For example, an e-business checkout process foruse
onamobile device requires amore concise sequence of steps than would be used
for an online shopping cart checkout.

Integration Services

Integration services are the mechanisms that enable the portal to fit into an
existing I'T environment. These services should be standards-based to reduce
portal integration costs and to leverage Web Services [see Future Trends section]
forapplicationintegration.

A unified user profile gives an application a single view of the user—be it
student, alumni, professor, staff or supplier—across multiple data sources. By
aggregating user profiles from multiple data sources including LDAP stores and
existing user databases or legacy applications, along with a built-in user profile
stored inarelational database, organizations can further enhance the user’s portal
experience. Based on the values of attributes in the unified user profile, business
rules can be defined and used to personalize the interaction with the user.

Pipeline components, sometimes referred to as business logic objects, canbe
aggregated into aninventory of reusable business logic components. These objects
encapsulate discrete units of business logic, which execute narrowly focused
processes and application logic. This approach allows components to be added,
removed or replaced at any time without affecting the application code. For
example, ifthe payment authorization component is replaced in the sequence of
events for committing an order, even though the ordering process now operates
differently, no changes to the application code are necessary.

These components canalso facilitate process-level communication and data
flow between Web applications and enterprise systems using standards like Web
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Services Description Language (WSDL)and SOAP, leveraging Web Services to
deliver integrated and personalized applications to end users. This integration
servicealso enables and simplifies Web application-to-application connectivity
through firewalls for B2B applications.

FUTURE TRENDS

Web Services

Web Services and enterprise information portals are a natural combination,
and the intersection of these two technologies has the potential to simplify portal
deploymentand ease application distribution (Moore, 2001). Because they are
self-describing and self-discovering, Web Services simplify portal integration
challenges by eliminating the need for hard-coded links from the portlet to each
back-endresource. Web Services also facilitate the integration of heterogeneous
resources—one of the principal goals of a portal—such as searching other
repositories or authenticating users on other systems. In this way, Web Services
offer amechanism to capture content as it becomes available, keeping content
currentas well asreducing integration overhead.

Portals have the essential user-identity information that provides context for
Web Services, context that personalizes Web Services to each user’s specific
need. Throughits authorization and workflow management capabilities, the portal
can control access to Web Services.

Publication of portal functions as Web Services in a common Universal
Description, Discovery and Integration (UDDI) directory will foster interoperability
between portals, vastly expanding the potential value of an enterprise portal. Portals
will also help drive initial adoption of Web Services within an organization as
vendors design their portlets to be accessed by Web Services. As the proposed
standards from the Organization for the Advancement of Structured Information
Standards (http://www.oasis-open.org) and Java Community Process help define
the Web Service’s portal interface, portlet security, and other specifications,
adoption of Web Services will accelerate.

Multi-Channel Access

Constituents ofall types of institutions or businesses seek access to organiza-
tional information thatis available 24/7, supports self service and is intelligently
managed. Whether the constituent wants access to personal or organizational
records from amobile phone, the Web or a personal digital assistant, the multi-
channel access needs of organizations will vary greatly as online access evolves.
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Some organizations require little more than wireless e-mail while others need to
extend line-of-business applications.

Asthethree generations of portal software evolve into an enterprise-wide
applicationinfrastructure, demand for wireless and mobile access will grow. One
of the principal requirements of wireless support is the layering user interface
functions, including the translation of page content, for multiple wireless devices.
For example, a sales representative accessing the corporate portal viaa PDA
requires a different view than a customer checking an order using a cell phone.
Nearly allmobile and wireless portal products require expensive custom integration
work todeliveraccess to and control ofkey IT systems. In the end organizations
will rely on portal infrastructure to manage device recognition and leverage the
reduced complexity of the portal to enable multi-channel productivity applications,
suchas e-mail and calendar, and custom applications.

Forapplications thatare notdesigned for the Web, specialized solutions offer
abetteralternative than attempting to adapt software that was built fora PC-based
browsing experienceto a cellular phone or personal digital assistant (PDA)—an
approach that promises limited success.

CONCLUSION

Organizational agility today rests on the foundation of information technology
agility: how fastthe organization canrespondtoadynamic environmentthatisdriven
by the increasing opportunities and possibilities offered by the Internet. How
quickly the organization can interpret customer wants and needs—and reflect this
understanding in the information and services it supplies—will determine the
success of organizations of every type intoday’s business environment.

Todrivebusiness value with portal software, organizations should firstreflect
onbusiness issues that frame the portal implementation. Customer interactions have
shown that portals are most effective when organizations firsthave developed an
understanding of the audiences that will access business process through the portal,
andsecond, have carefully and thoroughly defined their business processes. Only
when an organization has cataloged its resource requirements can the evaluation of
software infrastructure and portal products properly begin. Finally, the organization
should understand the pay-back model for portal deployment in order to correctly
measure return on these investments.

Ashasbeenshown, portals are an important mechanism thatan organization
canuse to aggregate information and services for the different audiences that it
serves. However, the visible portal is only the tip of the iceberg. Realizing maximum
value from portal deployment calls for a scalable portal infrastructure as well as
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powerful portal applications. The technology that is hidden beneath the user
interface and presentation layer is the key to connectivity, extensibility and the
ultimate adaptability of the portal to changing environments and needs. A successful
portal implementation requires an infrastructure with comprehensive capabilities as
well as software modules that can be quickly combined and recombined into portal-
delivered applications. These capabilities must be inherent in the platform architec-
ture that supplies the foundation for the portal layers. By building on a third-
generation portal foundation, organizations can be confident that they are able to
meettoday’s portal requirements while they build an evolutionary path to the portal
technologies ofthe future.
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Chapter XIII

Portal Technology and
Architecture: Past, Present
and Future

Christopher Etesse
Blackboard Inc., USA

ABSTRACT

When you arrive on a college campus, you often get an immediate sense
of the institution’s history and priorities. You may pass a football stadium and
residential facilities prior to arriving at the academic core of the university.
Frequently referred to as “the quad,” this core area physically links the
academic buildings, library, administrative offices and student activity
center. All campus pathways lead to this physical center of campus. As college
campuses have become more electronically connected, the campus Internet
portal can easily be seen as a virtual quad. From the campus portal each
member of the university community may be linked to all campus services and
information, instantly. Each individual’s view of the portal can easily be
tailored to unique as well as common needs and interests. This online campus
portal is an extension of the brick and mortar of the university. As such, it
provides not only the feel and look of the university, but also a common
communication tool for off-campus and distance learning participants in the
college community.
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One of the primary challenges in learning, especially online learning, is
interaction, specifically communication. Most, if not all, higher education
learning is geared toward communities of communication. As we've seen in
other chapters, portals can provide a cornerstone in creating a sense of
community on a campus. This chapter explores the origins of online portals.
1t outlines the technical history of portals including the first portals, the
technology underpinnings of today’s portals and the ways in which portals
will evolve in the future.

Portals can be defined in two ways. One is by the data that reside within
the portal and are aggregated for access by the end user of the portal. The
second definition is as a framework for accessing, manipulating and
interpreting data. This chapter will discuss both definitions. It will also discuss
why the portal’s data offerings are integral to the balance of these two
definitions and how portal framework(s) will become essential in higher
education. This chapter will focus on the educational benefits of the past,
present and future of portals.

BACKGROUND

From a technology perspective, what is a portal? For the purposes of this
discussion, we will describe a portal in the following three ways: a front-end
“dashboard” or user interface for any service, a set of standards used to pull or
aggregate information from disparate sources and an administrative framework
includinga graphical user interface formanaging an environment.

Aportalasauser interfaceis defined by the services it contains and by the value
itgivesendusers. A user interface includes code as well as graphical elements that
allow an end user to interact with acomputer or a specific application running on
acomputer. The distinctive “start” button in Microsoft Windows XP isanexample
ofoneelementinauserinterface. The terms “user interface” and “graphical user
interface” are often used interchangeably today. They are the dashboard oftoday’s
software. During the 1980s, however, the term user interface often referred to the
command line interface in the MS-DOS or UNIX operating system, whereas
“graphical userinterface” referred to the Microsoft Windows 3.1 operating system
orthe Macintosh operating system’s way of interacting with the computer through
theuse ofapointer viaamouse. These first user interfaces allowed applications to
bebuiltontop ofthem, suchasa Webbrowser. These browsers made the evolution
ofportals possible. They provided the user interface to interact with sites like Yahoo
and Excite. A portal is the next generation user interface in education. However, a
portal does notnecessarily interoperate with only one community system; itcanalso
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interrogate and present data from other portal systems such as Campus Pipeline,
Microsoft SharePoint, JA-SIGuPortal, as well as administrative systems vendors
suchas PeopleSoft. It doesn’t matter where the information originally existed or
exists; the portal should seamlessly handle the movement and presentation of the
data.

Aportalisalsoanaggregation of standards thatare used to locate and collect
data for a user. Standards are specifications that define how communication
between two systems occurs. For example, in the education world the IMS
specifications (http://www.imsproject.org) help definehow content canbe moved
between learning management systems as well ashow portals can be integrated with
back-office systems suchas studentinformation systems. Following refinementand
acceptance, a specification can then become a specification of the Institute of
Electrical and Electronics Engineers, Inc. (IEEE) (http://www.ieee.org). Once the
IEEE has adopted a specification, the next step is for the International Standards
Organization (ISO) (http://www.iso.org) to ratify the specification as a world
standard.

Anexample ofthe aggregation of standards in a familiar context would be the
card catalog systems used by libraries. While most of today’s library catalog
systems are electronic, in the pastthe systems served as aaggregators of dataabout
books using one of anumber of standards. Perhaps the bestknown is the Dewey
Decimal System. Similarly, an education portal such as Blackboard may pull data
from campus information systems (student information system, human resource
managementsystem, etc.) and from the Internet, and unify their presentation toend
users following information industry standards.

Finally, the portal is an administrative framework for managing the campus
information environment. The portal’s graphical user interface will provide varying
capabilities depending on the portal’s purpose, but some common characteristics
are:

*  Information resources are easy to get to, easy to navigate and the portal
provides reasons to return. The portal becomes a destination in and ofitself.

*  Theportal provides dynamic information, based onthe user’srole as well as
theuser’s preferences.

The portal can be customized by many “levels” of users. More advanced and/
ormore privileged users can make more modifications to make the portal reflect
their preferences.

Aportal inanacademic environment serves as an aggregator of campus data
for specific constituency groups. Portals can be useful to the following constituen-
cies:
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. Students interested in their grades, courses, community events, clubs and
organizations, and in communicating with others on campus.

*  Instructors concerned with grades and in interacting with the student informa-
tionsystem, and are interested in information about grant status, tenure status,
currentevents and research relevant to their fields.

*  Alumni, staffand prospective students are all distinct groups whose environ-
ment and viewpoints will influence the types of data in which they are
interested.

The next few sections will explore the stages of portal evolution in higher
education. Inthe past, there were static websites for courses in higher education.
Thenextstep was dynamic applications thatallowed some interaction, forexample
allowing students toretrieve their grades. Interactive “pulls” from other back-end
systems allowed portals to be seamlessly integrated with the existing infrastructure
on campus. Finally, data interrogation, interaction and dynamic merging of the
characteristics of users and data will presentusers with the datathey need atthe time
andlocationrelevantto them.

PASTPORTALS

In 1996, I builtand maintained a static website for my own course work as well
as the courses I was teaching at the University of Kentucky while pursuing my
Master's in Computer Science. Figure 1 shows the entrance page into that website.
Alongthe leftside buttons allowed visitors to choose to explore examples of my

Figure 1. Example of a common destination page in higher education, circa
1996. Computer science and engineering faculty were among the first on
campus to create websites for themselves as well as destination sites for
courses they were teaching.

Al d o
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work or the C++course I was teaching. Note that there was no authentication for
the site atthis time—anyone on the Internet could visitand look around.

Based on our earlier definition of a portal, this site, largely static HTML,
provided the framework for users to view data aggregated in one area. Figure 2
shows a deeper section of my website. CS270 was the C++ course that [ taught
inthe fall of 1996 and the spring of 1997. Much of the organization of this page
shouldbe very familiar to those readers whouse a course management systemsuch
as Blackboard. From this page, users could retrieve documents, notes and
homework assignments as well as check their grades online.

This early portal site did incorporate some dynamic code: a PERL CGI script
allowed students enrolled in my class to view their grades online.

The early forerunners of education portals were very static in nature and
appeared sometime around the mid 1980s. The earliest were just File Transfer
Protocol (FTP) sites thatallowed users to download and, in some cases, upload
files. Gophersites then evolved, on which users could search for documents using
ahelpful textinterface. The mid 1990s saw the advent of static websites like my
CS270siteabove. Inall these early instructional information repositories, content
was notdynamicbased onthe user; rather, all users saw the same content. FTP sites
were crucial for collaborationamongresearchers and for providing access to public
domain software. Gopher allowed users without UNIX skills to search for and
retrieve information across the network of instructional and research institutions that

Figure 2. Example of the destination aspect of an early website on campus.

This example shows an all-user view of course-related materials for the
CS270 course.
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were nodes on the original NSFnet. In the mid-1990s, NSFnet was opened up to
commercial entities and became the Internet we know today. Ina sense, the first
browsers on the Internet were really FTP and Gopher clients. [t wasn’tuntil 1993
and therelease of NCSA Mosaic 1.0 that “surfing the Web” with a graphical user
interface could occur. It was this first graphical browser, in conjunction with early
Web server software released by CERN and NCSA, that paved the way for true
Internet portal experiences.

The earliest portal on the Internet was Yahoo—started in 1994 by two PhD
candidates at Stanford University, David Filoand Jerry Yang. Initially their site was
static. It started as a way of organizing and tracking all the sites on the Internet that
they enjoyed visiting. Asthe volume of information available through Yahoo! grew,
Filoand Yangbegan to automate the site by creating scripts and adatabase inwhich
to store the numerous links. Their framework (the scripts and database along with
the user interface) provided a static portal in which users could find sites on the
Internet (the data).

Figure 3. Example of early dynamic flexibility added to a Web application,
circa 1996. Here the student can enter a secret code to retrieve grades for the
CS270 course.
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Unlike static pages, dynamic pages take into account who the user is and
where he or she is coming from, then create a page on the fly based on available
information—often creating this information from a database. The main problem
with static websites is that all users see the same information. Because no user-
specificinformation could be provided, authentication wasn’tneeded to protect the
content. Authentication and dynamic presentation were needed. In order to make
my CS270 website dynamic and secure, for example, I chose a PERL CGI script
that, when presented with a student’s “secret code,” would parse a comma-
delineated file to create on the fly auser-specific HTML page displaying all of the
student’s grades as well as a grade average (see Figure 3).

CURRENTPORTALS

In late 1996, a group of undergraduates led by Daniel Cane at Cornell
University inIthaca, New Y ork, began to create static websites for their instructors.
Asmore faculty learned of the students’ services, they received more and more
business, and they began to create tools to assist in the maintenance and creation
ofthe websites. Whatthey soonrealized was thatthe tools could become a software
product that would dynamically produce Web pages forusers based on the user’s
contextual information. Theundergraduates formed acompany called Courselnfo
thattoday is Blackboard Inc.

As these and other programmers began to build dynamic applications, it
became apparent that such applications were going to be expensive to maintain

Figure 4. Example of World Class Learning course site, circa 1997. This was
one of the first dynamic portals for a college campus. It was hosted by
Thompson Publishing andwas not available for local installation on campuses.
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becausethere weren’tclear divisions between the user interface and the application
logic. Atthis time, the application logic was embedded within the user interface
code, the HTML. I builtone such example of this early type of Web application for
Thomson Publishing. Called “World Class Learning,” the application allowed
adopters of textbooks produced by Thomson publishing concerns to create
dynamic portals for their students.

Figure 4 shows what the syllabus section ofa World Class Learning portal
looked like. Atthis stage in the evolution ofhigher education portals, there were
really only three types of users: students, faculty and administrators.

Courselnfo version 1.0 was a course management system much like World
Class Learning, butyears ahead of itin terms of ease of use and functionality offered.
Courselnfowas developed ontop of the Linux operating systemusing PERL CGI’s
and the MySQL relational database. Atthe time of Courselnfo’s creation, and to
this day, PERL was more widely used than server-side JavaScript or Cold Fusion
for Web application development. Figure 5 shows an example of the Courselnfo
mainscreen.

Figure 6 shows an example of what the inside of a course looked like in
Courselnfo. This screen was dynamically created for s particular type of user. The
datawere protected behind abuilt-in authentication system requiring each user of
the system to log into the system using his or her own username and password.

Web application developmenttools based on scripting languages are still on
the market. Cold Fusion is one example. Despite their reliance on an older
generation of tools, Cold Fusion and Netscape’s Enterprise Server before it,
enabled a dramatic step forward from the static pages of the past. This period also
marked the entrance oftwo additional components from the early stages of portals:

Figure 5. Example of the Courselnfo main screen.
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Figure 6. Example of what the inside of a course from Courselnfo.
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the potential for a portal to offer content from multiple providers and the birth of
portal specifications for the online education industry.

In 1996 and 1997, it was uncommon to see online courses from diverse
providers aggregated into asingle catalog. Instead, each course was located at its
ownunique URL. Theadventofdynamic Web applications enabled single-sign-on
authentication as well as the ability foraportal to host content from multiple content
providers within a single framework. Courselnfo, mentioned above, could host
multiple professors and their courses—and thus was the first broadly deployed
instructional portal on campuses. However, the lack of standards for contentand
interoperability was achallenge for these dynamic websites. Thisdilemmaledtoa
consensus in the market that standards and specifications for the online learning
industry werenecessary.

In 1996, Matthew Pittinsky and Michael Chasen were consultants for
KPMG’s higher education practice in Washington, DC. They noticed atrend in
education, namely thatalmost of the online materials being produced were more a
reflection ofthe information technology infrastructure of the institution than of its
teachingandlearningmission. Ataboutthe sametime, CAUSE (now EDUCAUSE),!
aleading professional society for information technologists within the higher
education industry, announced support for an initiative to develop an Instructional
Management Standard (IMS).2 IMS aims to develop open standards and speci-
fications that will ensure interoperability of courseware and course management
products inthe educational space. Matthew Pittinsky and Michael Chasen spun out
of KPMGto create Blackboard LLC, and became the first contractors for the IMS
project. The firstand most important IMS specification, in terms of portals and
technology, was the IMS Enterprise Specification.

The IMS Enterprise Specification® defined a set of XML objects and attributes
sothat various systems on a campus could interoperate. These were:
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*  Aportalandastudentinformation system
*  Acourse managementsystem and a studentinformation system
*  Aportalandacourse managementsystem

The Enterprise Specification was crafted by Blackboard, PeopleSoftand the
US Department of Labor. [t was ratified in 1999 and adopted by Blackboard the
same year.

Thechallenges atthis stage in the evolution of portal technologies were aresult
ofthe successes. More and more instructors and departments wanted to be online.
The opportunity was clearly to create enterprise portal software that could support
an entire campus as amission-critical system 24 hours a day, seven days a week.

TODAY

Atthe University of Tennessee, studentstoday canlogintohttp://online.utk.edu/
and interact with their courses, correspond with their professors and participate in
the campus community.* All of this is provided by the Blackboard system and
customizations toitmade by the university. Thissite is the dashboard for University
of Tennessee students, faculty and staff.

Today’shighereducation campuses have complex information environments;
portals help to organize and present data from various systems in ways tailored to
avariety of distinctuser groups. Suchmodern portals require multiple authentication
schemes, data integration withmultiple back-end systems, flexiblerights androles,
tools with which to integrate other portals and flexible expansion capabilities, not
to mention the data and all their various sources. This section will address the
challenges colleges and universities face when designing portals to manage their
complex environments. We will also look at one portal product on the market
today, the Blackboard 6 Community Portal System, which meets the challenges
outlined to this point.

With common tools for data integration and authentication integration within
agivencampus infrastructure, itis possible for portals to contain other portals. Data
integration provides value to the campus by allowing itto electronically populate its
portal with data from a variety of the institution’s back-office systems. Authentica-
tionintegration allows users to move from one system on campus to another without
the need to log in to each separately. Some tools often used for authentication
integration include Microsoft Active Directory, Microsoft Passport, Internet2
Shibboleth, lightweight directory access protocol (LDAP), LDAP over secure
socket layer (SSL), Kerberos, etc.

So farwe’ve seen the need for authentication and data integration, rights and
roles foraflexible systemas well as the ability to have portals within portals; the next
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step in the customization of a portal is its ability to be expanded. The Blackboard
Building Blocks program allows for the customization of the Blackboard 6
Community Portal platformas well as the ability to tie other portals into our platform.
For example, an administrator logged into a Blackboard 6 Community Portal
System might see on the portal page a tab that connects her to the PeopleSoft
administrative system portal withoutrequiring herto loginagain. Blackboard and
PeopleSoftin factare partners and are presently deploying such an arrangement.
Rights and roles defined in the two products give the administrator seamless
entrance and exitto and from both systems. A portal is only good ifitallows you
entrance, draws you back and lets you to move about.

Ontoday’s campus, every morning students and instructors log on to their
views of the world: their weather, sports and class announcements for the day. In
tomorrow’s world, this view will be augmented with other technologies, namely
small building block applications that will grant portal users unprecedented access
to information throughouttheuniversity. These applications will exist on the same
server, on the same campus or anywhere on the Internet. The glue that will allow
these applications to interact with students and instructors on campus is the
Blackboard Building Block’s program.

Blackboard Building Blocks (B2 )—http://buildingblocks.blackboard.com—
isanopenapplication architecture that enables the Blackboard platform to easily

Figure 7. Arepresentation of the Building Blocks framework, a key aspect in
expanding and customizing a portal. The Blackboard Building Blocks
technology and APIs allow the portal to be customized and built onto.
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integrate educational, Web-based tools and content that meet institution-specific,
discipline-specific oraccessibility needs.

Blackboard Building Blocks enables the extension of Blackboard’s Learning
System, the Community Portal System and the Transaction System. Figure 7
graphically shows how a campus can build on top of the Blackboard platform,
extending itby adding or tying inadditional tools and content pieces.

Anexample of integration through Building Blocks would be to tieinanother
portal, such as PeopleSoft or CampusPipeline, to the Blackboard platform. The
same technique could be used to tie the Blackboard Learning System into another
portal. CampusPipelineis in facta Blackboard Building Blocks partnerandis doing
justthat. For example, CampusPipeline uses the Building Blocks APIs to show
usersthe courses they are enrolled in within the Blackboard Learning Systemas well
asaggregating calendar events from within the Blackboard Learning System. The
mainbenefits of the Building Blocks program are:

* Integratingexisting technology and infrastructure into the Blackboard plat-
form.

*  Incorporating technologies, services, tools or content developed by your
institution, other institutions or commercial developers into Blackboard
systems.

Figure 8. An example application that ties the Blackboard 5 system to
AvantGo for taking content with you on a Pocket PC.
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*  Providingasupportable framework for external application to be integrated
into Blackboard while maintaining the ability to easily upgrade the core
Blackboard platform.

*  Allowing schools and vendors to plan and develop freely distributed or
commercially supported applications as extensions to the Blackboard plat-
form.

*  Permittingaccesstoexisting Blackboard functionality and graphical interfaces
through standard supported APIs.

Itis possible to use the Building Blocks program to allow the Blackboard
portal and its content to be used in an offline world. Figure 8 shows offline content
onthe Microsoft Pocket PC operating system.

The ability to take content with you wherever you go provides alarge degree
of flexibility, butthe key component in that ability is the data. Ifaportalistobe a
destination site and data aggregator on a campus, it musthave access to the data

Figure 9. An example diagram depicting typical authentication integration
on a higher education campus. Having a single source of authentication
integration is necessary to implement a portal that can aggregate the data
from the multitude of systems while giving the users of the portal seamless.
access to those systems.

Authentication Integration ﬁb.
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for presentation and allow users to seamlessly interact with those data. The user
shouldn’t have to authenticate to the system more than once. The Blackboard
Community Portal System allows for the integration or replacement of the default
Blackboard authentication system with anumber of other authentication systems.
Integration has been successful with Microsoft’s Active Directory and Passport,
Novell ActiveDirectory, Kerberos, LDAP and others. Figure 9 diagrams the
typical integration onacampus.

Authentication integration allows the portal to pull data from other systems
such as other portals, student records systems and the Internet in general. For
example, the Blackboard 6 Community Portal System can access and integrate
user data fromthe Blackboard 6 Learning Systemas well as, for example, two other
learningmanagementsystems. Itcould presentusers with lists ofall the courses they
were enrolledin. Ifall three systems used the same authentication system, the users
could leave the Blackboard 6 Community Portal System and enter either of the
otherlearning systems withouthaving tore-authenticate. Anotherkey requirement
ofauthentication integration is data integration.

Figure 10 shows a number of ways in which the Blackboard system can
integrate intoacampus environmentof multiple different systems. Thisisextremely
important in designing portal infrastructures for higher education, because the
constituency groups are often represented inamultitude of different systems. For

Figure 10. Example of data integration among disparate systems on a
campus using the Blackboard Learning System as well as the Blackboard
Community Portal System. This diagram depicts the numerous ways of doing
integration, one of which is via the IMS Enterprise Specification.
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example, students are in the Student Information System (SIS), faculty may be in
aseparate Human Resource Management System (HRMS) and alumni are in the
separate alumni system. Forauserto take advantage of authentication integration,
dataintegration mustensure thatthe userisidentified identically inboth systems, for
example under the same username or the same unique user key (ID).

Inaportal, theuser’s identity is extremely important in determining what they
will be presented with; flexible rights and roles are one method of customizing the
user interfaceafter weknow whotheuser is. Flexiblerights and roles determine who
theuseris contextually (astudent or instructor for an example), where they are and
what they have access to. For example, when a student authenticates into the
Blackboard 6 Learning System, he is presented with a user interface (portal)
specifically tailored towards students. His role definition determines which tabs are
displayed, which modules or channels he sees ona particular tab as well the content
thatappears within specific modules, such as the courses heis enrolled in. Module
and channel are words used interchangeably to define the discrete areas onaportal
page that provide a particular type of content. Finally, rights and roles are also
important in determining what users encounter within a portal and specifically
whether users encounter other portals within them.

The Blackboard Community Portal System allows for datato be aggregated
from the Blackboard Learning System through direct interaction with Building
Blocks APIs in order to show users all the information they are interested in:

*  Thecoursestheyareteaching orenrolled in.

*  Announcements fortheir courses.

*  (Calendarevents forthemselves, the system and specific courses.
*  Theirtasks.

Items such as those listed above are the key data education users will return
toandreturn to often. But, the Blackboard Community Portal Systemalsopullsand
can publish data from/to multiple other systems using various technologies.
Examplesinclude:

*  Thelocal weather viaHTTP.

*  Presentingcourses inside the uPortal by publishing RSS channels.

*  PresentingJavaapplets.

*  Variousdatasources via XML.

*  Building Blocks for custom extensions to pull in data.

*  Microsoft NET services viaSOAP.

*  All ofthe information is dynamic; the weather is updated as the weather
changes, calendar events change as new assignments are posted and the
course listing adjusts based on add/drop. Out of the box the Blackboard

Copyright © 2003, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.
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Community Portal System comes with content from outside sources as well
astie-insto the Blackboard Learning System.

Today’sportals are challenged by theiraccess todata. They are limited in what
systems they can pull data from, as well as the ways in which they can present data
totheportal viewer. Inthe future, portals may be able to dynamically fetch data from

multiple disparate sources on the fly.

FUTURESTAGE

Inthe future students may be able to log into their portal pages each morning
and encounteramuch more dynamic world. They will be presented with data based
ontheirparticular place inlife, the courses they are studying, the assignments they

Figure 11. Anexample of the Microsoft
.NET infrastructure. These key
infrastructure components will serve
as the underlying environment for
pulling multiple systems and disparate
data together into a portal.

Clients

Services

'O

Servers

need to complete as well as informa-
tionrelated to their friends. The com-
munity-building aspects of future por-
tals may dynamically update theirus-
ers aboutthe location ofa friend ora
classmate who may alsoneed to com-
plete a group assignment. The portal
will have the logic and tools to make
thisinteraction possible.

Portals will continue to evolve
overthenextcouple ofyears,somuch
so that the frameworks themselves
shouldeffectively disappear. Wewon’t
recognize portals as being distinct;
they’lljustexist. A parallel existsnow
in the way most Microsoft applica-
tions on Windows systems look the
same; theirmanufacturersall use Win-
dows Microsoft Foundation Classes
components to build the user inter-
faces. In the future, multiple portals
may provide the information experi-
encetotheusers, butuserswillnotbe
able to tell the difference as they
seamlessly movebetween them. Some
ofthisisalready happening with data
and authentication integration today,
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butitwillbemore fluid in the future. Portals will also tailor themselves tousers with
a finer granularity, changing their appearance based on the speed of the users’
Internet connections, where users have been and what their tastes are. Vast, user-
specificknowledge bases are likely outcomes of today’s evolving information
environments.

While today’s technology is largely based on Java, PERL, ASP and Cold
Fusion, future portals will incorporate more ofa Web services paradigm. Microsoft’s
vision of the future includes numerous applications spread across the Internet, all
communicating via Web services. Figure 11 shows an example of Microsoft’s
NET hierarchy of Web services.

Inthe future, as auser logs onto a portal, various services across the Internet
willbecalledto create acustom view for the user atthatmoment. Intelligentcaching
techniques may be employed to ensure that the data provided are the latest, but
more importantly to ensure that there isno delay in loading the portal pages as the
underlying portal technology attempts to go out across the nettoretrieve the data
from all the resources pertinent to the user.

IMS, discussed earlier, is one of many technology standards that will provide
the framework for interoperability among portal applications. This interoperability
will provide the basis for what portals will become. We’ve seen that they are
destinationsites and they are taking the offline world online, but they will also start
to enable other applications forusers to interact with.

Figure 12. An example of a marketplace application on top of the Blackboard
6 system. This destination site also offers eCommerce functionality for
purchasing tickets online and paying parking tickets, as well as making
donations to the university.
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Onenew application available through a portal is simplified online payment
technology. AnexampleiseDebit functionality. Withit, the Blackboard Transaction
System allows campuses to take current offline payments to the online world. At
present, forexample, students rent chemistry goggles at the beginning of the term
by paying the department secretary in cash. In the future online portal world,
students will be able to log in to the campus portal and rent their goggles using the
stored value card system on campus. Of course, they’ll need to physically pick the
gogglesupinperson! Figure 12 shows an example of what an online marketplace
mightlook likeinaportal.

CONCLUSION

Portals willnotbe bounded by limitations of human communication. They are
becoming global centers in education, uniting academics and community with a
unified interface. From the days of Yahoo and Courselnfo, portals have always
been destinationsites. Today and in the future, portals will serve as aggregators of
education-related data and the foci of online communities, continuing to entice users
back for more. We’ve seen static websites pave the way for the dynamic
applications oftoday with constantly updated information. Authenticationand user
roles have allowed for dynamic customizations to the user interface or dashboard,
allowingadministrators torequire certain databutalso giving users flexibility inthe
data they want to view and how they wish to view it. We’ve seen how the
Blackboard Community Portal System provides a wide variety of tools and
customizations to make the portal a destination site foracampus. And we’ve talked
briefly about where portals may take us in the future with intelligent Web services,
and commerce options. By providing the global framework for conducting
education online, portals serve as aggregators foruser data; butas thisbody of data
becomes ever more complex, advances in portal technology will enable amuch
more personalized approach, enriching the educational experience for students,
faculty and administrators alike.

ENDNOTES

' http://www.educause.org
2 http://www.imsproject.org
> http://www.imsproject.org/enterprise/index.html
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Chapter X1V

Building a Virtual Campus

Stephen Ast and Cassandra Gerfen
eCollege, USA

ABSTRACT

For the higher education world, comprising three million faculty and
administrators, 15 million students and 60 million alumni (Budzynski &
Zabora, 2000), a Web presence is essential. But the means by which
institutions “‘go online” can differ dramatically, including the implementation
of brochure websites, development of online registration systems, offering
Web-based course supplements and distance learning courses, putting
administrative functions online, and giving students Web access to
extracurricular resources and other networked information. When delivered
together, these functions represent a comprehensive platform, while alone
they create a fragmented Web presence.

In this chapter, we will explore the trends leading up to the need for an
institution-wide solution, how the eCollege CampusPortal™ can connect a
campus’ administrative, academic and community aspects together through
a seamless, single point of contact, the development process and technology
that makes this possible; and the building of a virtual campus at Montana
State University-Billings.

Copyright © 2003, Idea Group Inc.
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EXPLORINGTRENDS LEADINGTO AN

INSTITUTION-WIDESOLUTION

The Internet Becomes Part of Everyday Life

The Internethas become part of our daily lives for everything from communi-
cating, shoppingand accessing entertainment, to investing and operating abusiness.
The number of Internetusers is expected to reach 320 million worldwide by 2002
(Webber & Boggs,2001),and for this group, checking e-mail, retrieving news and
evenanalyzing purchase decisions online could become routine. The Internethas
also become a primary means for students to conductresearch, especially when it
comes to pursuing and “virtually” touring prospective institutions.

Asmore and more prospective students started turning to the Internet to help
them decide which institution would best meet their educational objectives,
institutions began building brochure websites to market to these students. Brochure
websites serve theimmediate need of familiarizing students with campus life through
text and photos, butare often limited in terms of interaction and administrative
functionality.

eLearning Takes Off

The Internet has transformed nearly every facet oflife, including education.
Bothinthe classroom and from a distance, this medium has been deemed akey
resource to make education more accessible, engaging and interactive. The term
“eLearning” was coined to define this practice of formingkey learning relationships
and processes through the use of Internet technologies.

eLearning is becoming more prevalent in one way or another at many
institutions, ranging from those that simply accept applications online, to those
offering hybrid courses that meet both in the classroom and online, to those
delivering full online degree programs. International Data Corporation (IDC)
estimates that schools offering eLearning will double through 2004, resulting in
nearly 90% ofall higher education institutions offering some type of eLearning by
that year (Webber & Boggs, 2001).

The push toward this new way of learning has resulted in faculty members
implementing a variety of eLearning tools in their individual classrooms, depart-
ments building their own websites and online distance programs, and institutions
developing strategies for online administration. This creates an inconsistent
approach to eLearning, as varying tools and platforms are being used across
campusto fulfillindividual eLearning objectives.

Students Demand Technology
Higher education enrollments are on the rise due to arecord number ofhigh
school graduates, a greater percentage of students attending college and arecord
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number of working adults returning to college (Budzynski & Zabora, 2000). With
the surge of nontraditional adult learners and the tech-savvy ‘Net Generation
encompassing the 30% of our populationbornafter 1977 (Tapscott, 1998), greater
strainis being placed on existing bricks-and-mortar facilities. Further, today’s
students are demanding that technology-based learning and administrative pro-
cesses be integral parts of their educational experience.

Accordingtoarecentstudy conducted by eBrain Market Research, more than
65% o0fU.S. adults in online households are interested in continuing their education
viadistance learning (Consumer Electronics Association,2001). As we experience
ashift toward a knowledge-based economy, demand for lifelong learning and
training opportunities increases and it becomes more important than ever for
institutions to keep strong ties with their alumni.

Couplethis group oflifelong learners with traditional students graduating from
high school in an era when 98% of public schools are connected to the Internet
(Cattagni & Westat, 2001), and the need for wired campuses becomes even
greater. In fact, the ‘Net Generation is selecting colleges in part based on how
“wired” they are, ultimately giving better-connected campuses a competitive
advantage inattracting students. Recenthigh school graduates are confident daily
Web users, expecting Internet-based resources to be as much a part of their
education as time spentin the physical classroom.

Today’s technology-literate student population is motivated to use the tools
available to them, eveniftheir instructors and administrators are not. Individual
students and student organizations have taken it upon themselves to develop
autonomous Websites for their various clubs and teams, which may or may notbe
consistent with the institution’s culture.

The Result: A Fragmented Web Presence

Each ofthese trends has contributed to a fragmented approach to eLearning,
asevidenced inthe lack of integration many institutions experience among their
various Webassets. Students, faculty and administrators are all trying to leverage
the Internet in education, and although they are moving in the right direction,
concerns thatadisconnected Web presence will negatively impact the institution’s
image and adversely represent the quality of the institution online are surfacing.
Additionally, because faculty and students often become confused when trying to
learntouse services delivered on multiple platforms, they are spending additional
time on the technology, rather than focusing their efforts on the learning material.

There exists acompelling need for an institution-wide solution through which
administrators can streamline processes; students and faculty canaccess academic,
administrative, social and personal aspects of the campus through a central location;
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alumni canstay in touch with the institution and vice versa; and the entire campus
community is brought together to interact online. A portal environment, ranked
together with search engines and online communities as the most popular Websites
visited by U.S. Internetusers (Shop.org, n.d.), enables institutions to bring together
its constituents through a single point of contact.
Ofthe five major trends that will transform the landscape of the education
and training industry over the next decade, education portals will play a
key role in providing increasing eLearning opportunities for the educa-
tion community.—Merrill Lynch (Moe, Bailey & Lau, 1999)

However, the portal must be more than a point of entry to keep students,
faculty and administrators engaged outside of the bricks-and-mortar environment
theyareaccustomed to—itmustcombinetheinstitution’s eLearningand eCommunity
functions seamlessly. Created fromadesire to provide everythingastudentcando
oncampus online, the eCollege CampusPortal comprises the tools and technology
to take an institution’s Web presence to this nextlevel.

ENVISIONING ANINSTITUTION-WIDE
SOLUTION

eCollege—aleading provider ofeLearning software and services to the higher
educationmarket—designs, builds and supports high-quality online degree, certifi-
cate/diploma and professional development programs for colleges, universities,
school districts and state departments of education. As a pioneer in the industry,
eCollege built the first online campus in 1996 with one course serving just four
students. Asoftheend 0f2001, the company had builtand hosted more campuses
thanany other provider in the industry, supporting approximately 300,000 student
enrollments.

Atits founding, eCollege envisioned aday when all services astudent could
access on campus would be available online, from applying for admission,
registering for courses, and accessing financial aid information and career counsel-
ing, to taking courses, purchasing textbooks, communicating with peers and
professors, conducting research and checking grades. In many cases today, this
information is delivered through one-way communication. Students access the
brochure website, read or download the necessary information and then send an
e-mail with follow-up questions or actions; rarely, ifatall, do they experience two-
way interaction with faculty, administrators and other students.

AseCollegeand the eLearning market matured, itbecame evident that the 90-
plus percentofcollege students who are online today (Budzynski & Zabora, 2000),
and institutions in general, were ready foramore interactive approach to campus
services. The vision became clear—to build and deliver a single, consistent,



242 Ast and Gerfen

seamless environment capable of integrating the academic, administrative and
community aspects ofthe entire physical campus online.

eCollege examined industry statistics with regard to the number of people
relying onthe Internetin education, their current application of the technology and
their demands, and used this data to drive product development efforts to better
address the needs ofthe marketplace. It was also importantto recognize thateven
though we were dealing with a tech-savvy student population, in some instances
individual faculty and administrators would not fit this profile. To simply offerthe
tools to meet the demand would notbe enough. The solution needed to accommo-
dateadiverse group of users.

In the fall of 1999, we set out to further develop our CampusSolutions®™
product line to include more community-based features, accessible to a wide
variety of user groups. The result, CampusPortal, not only provides more
interactive tools thatallow for two-way communication, butitalso combats the
trend toward a fragmented Web presence.

CampusPortal complements aninstitution’s physical presence online, replicat-
ing many of the interactive and community aspects that students and faculty
experience onatraditional campus. The product provides institutions withaunique
home—asingleplace onthe Internet that students, faculty and administrators will
visitseveral times aday and depend upon as their primary source of information.
Italso serves as aresource for prospective students and alumni, who may or may
notbe visiting as frequently, but still see the portal as a valuable tool for staying
abreast of campus information.

Designedtoreflectaninstitution’s culture, CampusPortal assists an institution
in evolving its one-dimensional campus Website into one that promotes user-
centered Internet communication, increases operating efficiency and eliminates
organizational boundaries. Specifically, ithelpsaninstitution:

*  Create more extensive and more consistent communication across campus

*  Enhancetheoverall campus experience and quality academic outcomes

»  Strengthenalumnirelationships, enabling alumni to stay better connected to
their collegiateroots

*  Invigorate faculty interaction and collaboration on teaching, academic re-
search and service projects

*  Targetcommunity groups with specific content

*  Contribute moreto the personal growth and development of every student

» Increasetheeffectiveness of student supportservices

*  Providestudents with asingle, identifiable look and feel for all eLearning
resources

*  Allowforthetightintegration of data between online courses and campus
services
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CAMPUSPORTAL’SDEVELOPMENT HISTORY

Establishing a Vision and Conceptualizing the Design

A projectofthis scope could notbe undertaken lightly. The decisionto build
CampusPortal was based on extensive evaluation of customers, competitors and
markets. Once this decision was made, a careful design and development process
was launched.

Any large development project begins with a vision. During this period, the
broad strategic goals of the product are established and the scope of the product
featuresis defined. The vision for CampusPortal was set with the following goals
inmind:

*  Toserveasagateway for students into their institutions’ online programs,
delivered through the eCollege platform

+  Toserveasagateway foraninstitution’s administrators into the eCollege
administrative and course management systems

*  TofostereLearningcommunities by providing areas for interaction outside of
the classroom, but still withinan academic environment

*  Toserve as an academic and community portal, by providing access to
academicresources such as study groups, tutoring services and online study
guides; campus informationand events; and general interest resources such as
news headlines, stock portfolios, Web search engines and online vendors

*  Tooffercampusadministrators a centralized location from which toreach
multiple constituent groups

*  To carry strong branding opportunities that allow users to recognize the
CampusPortal asacommunication tool of the institution itrepresents

*  Toprovideacomplete, outsourced solution for higher education institutions
striving to provide superior eLearning programs

Once the goals were defined, the next step was to initiate the Conceptual
Design of CampusPortal. This exercise required eCollege’s team to develop a
complete and detailed set of requirements for the product. We began to look at
high-level strategic directives and translate them into blueprints, which would be
usedtobuild the platform. Extensive conversations with potential users of the portal
ensued, confirming our strategic goals for the product and helping us to further
define the feature set.

With the definition phase complete, our team was ready to tackle the question
of whetherto build or buy: was this a software solution thateCollege should build
from the ground up, implement using some third-party components or acquire as
athird-party turnkey solution? eCollege carefully considered the scope of the
projectbased on the business case before making the buy vs. build decision, looking
indepth at a number of existing portal products in order to understand their
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functionality, scalability and competitive advantages. We then looked atintegration
opportunities and conducted research on third-party products that met some of our
specific featureneeds. Although this was arapidly growing marketplace with many
companies vying for market share and eager for relationships with our application
service providers, partnering with a third-party vendor would require indepth
investigation into the long-term capacity and financial stability of the company. It
wouldalsoaddalevel of complexity to our existing customer relationships as we
approached implementation stages.

Inreviewing potential third-party vendor relationships, we had to consider the
issue of accountability. Ifatechnical problem should occur within the product,
would the user call eCollege or the third-party vendor? Relationships such as this
canbecome confusing tothe end user. We were concerned aboutrelying on other
companies to match our standards, given our overall course management platform
systems availability (2001) 0f99.97% —unrivaled performance in the eLearning
industry. Any relationship with a third-party provider would have to include a
Service Level Agreementand diligenttraining programto enable eCollege technical
support staffto continue to provide high-quality service to our users.

Atthetime we were reviewing our options for CampusPortal, the trend in the
industry was to give products away and recoup costs through advertising revenue.
Most third-party vendors that we evaluated proposed this business model to
eCollege in orderto gain our business. However, because ofthe unique nature of
the higher education market, eCollege reviewed this option very closely and with
skepticism—highereducationinstitutions typically shy away from commercializing
their offerings, especially inthe academic arena. Since one of our main principles
for CampusPortal was to provide an eLearning community, itdid not seem viable
to force institutions to display advertising as payment for the product. Itisalso
importanttonote that many portal companiesrelying on anadvertising-eCommerce
model have since gone out of business.

Ultimately, we concluded thatexisting portal vendors did nothave the required
features and flexibility, nor could they reach the level of integration with existing
eCollege products that we had identified as necessary for the success of the
product. The decision was made and we focused our efforts on internally building
anintegrated eLearning community for highereducation institutions.

Logical and Physical Design

The goal of logical and physical designistoarrive atasoftware solution—first
an abstract object model, then an implementation strategy—that best meets the
coreuser needs and feature set defined in the Conceptual Design phase.

From the outset, we knew that CampusPortal, like all eCollege products,
would functionas ahosted application, integrate with our existing products/system
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andbehighly scalable. Asan eLearning community portal, the product wouldhave
toaccommodate auser pool well beyond those currently enrolled in coursework,
extending to alumni, prospective students, faculty and staff. These considerations
dictated an “n-tier” architecture involvingaclear, logical (and potentially physical)
separation between the presentation layer, the business layer and the data layer.

Beyond this point, the design needs of CampusPortal diverged significantly
from those of eCollege’s then-current eLearning systems. As an academic
community portal, the new product needed to accommodate heterogeneous
content from a wide variety of sources, including third-party vendors that might
change their content on a daily or hourly basis, content published and edited
(perhaps with great frequency) by school administrators, and content driven by an
institution’s own back-office administrative systems. Aboveall, this contenthad to
be targetable—not justto the users ofa given institution, but to individuals and
groups within that institution’s community based on any number of roles or
affiliations.

Technical Design
Wireframe and Nuggets

While many portal products use channels to draw content from external
resources, the eCollege CampusPortal addresses content management in its own
unique way. CampusPortal uses nuggets, which represent content containers that
are editable by a system administrator. Nuggets consist of independent units of
content generated as HTML streams by their own dedicated system components.
Instead of linking toan external resource for content population within CampusPortal,
content within each nugget is housed in the eCollege database. To meet its
requirement of targeting specific user groups, eCollege combined these content
nuggets with awireframe display, a presentation tier page whose sole functionis to
marshal the appropriate nuggets for display to the designated users.

Nugget components can acquire their content from any source within or
outside the system:
»  theycanbevery “thin” (forexample, containing hard-coded HTML content

or links to external Websites); or

+ theycancontaincomplex logic formanipulating orrendering data for display.

Inits firstrelease, CampusPortal featured nugget components that displayed
dynamic third-party content; components that displayed hard-coded content and
features; components that displayed client-specific, fully editable contentin a
variety of different formats; and components that provided gateways to other
eCollege products. Thisrange of nugget typesis expected to grow as eCollege
addresses future needs of clients and the academic marketplace. The only static
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rules for nugget componentimplementation are that they support the business tier
operatingenvironment, thatthey have apublicinterface conforming tothe platform’s
application programming interface (API) and that they function independently of
any othernugget.

The requirement of nuggets functioning independently was crucial to our
overalldesign goals. Theinstance ofa givennuggetmustbe able to display, by itself
orwithany number of other nuggets, onany tab-page ofany school’s CampusPortal,
to any number of users, inany order.

Whilethetask of collecting and formatting content was assigned to the nugget
objects themselves, the task of deciding whether, or where, a given nugget would
display was leftto the wireframe, based onroles/rights information entered into the
database when that particular nugget is published. Publishing a nugget means
associating aspecific instance of content generated by anugget component witha
specific set ofuserroles for a specific campus—typically roles such as campus
administrator, faculty member or student, though these can be made much more
granular. In fact, individual schools are allowed wide latitude in the array of roles
they choose to create for their CampusPortals.

Thepublishing process also defines on which tab/page of the wireframe a given
nugget instance will appear, assuming the user has appropriate rights to view the
nugget. Since users must authenticate before accessing CampusPortal, the
wireframe knows the user’s identity and role(s), and can therefore decide which
nuggets to display to thatuser, drawing from the whole array of nuggets that could
bedisplayed onagivenpage.

CampusPortal ismade up of seven persistent pages, or tabs, that can be turned
onoroffbased onan institution’s requirements (see Figure 1).

Figure 1.
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User identity and role information is passed into the nugget components
themselves so that the latter, ifnecessary, can make more specific decisions about
contentdisplay. Forexample, while some nugget objects (including many ofthe
third-party integrators) would display their contentidentically forall publishedroles,
other nuggets (for example, astudent’s course list, list of clubs joined or favorite
websites) would display content unique to each user. The editable nuggettypes
were aspecial case, displaying content to all users, butan edit button only to those
users whoseroles authorized them to edit.

Editable Nuggets and Nugget Editors
Editable nuggets are central to the product’s function as acampus communi-

cationtool, and as such they absorbed a good deal of our design and development

efforts. Three main formats of editable nuggets are:

*  Announcements,inwhichasinglenuggetcontains one ormany separaterich-
textparagraphs, each with a start and end date for display;

*  Highlight,in which individual annotations and links to other documents
appear in a one-, two- or three-column format; and

*  Topic Box,inwhich multiple document links appear in an expandable tree
menu. Theheaderlogo and footer boilerplate textare also editable.

Ineach case, the content had to be editable without disturbing the complex
Javascriptand HTML necessary to generate the proper formatting for that nugget
type. Moreover, every editable nugget, regardless of its specific content, had to
conformto the style and color “branding” that the particular institution chose for
CampusPortal. Of course, as long as a nugget adheres to its basic interface
requirements, new types can be added easily, leaving the door open to the
establishment ofnew formats in future releases.

Tomeetthis challenge, eCollege segmented the content-and-presentation
mechanisminto three layers. Editable content fora givennuggetinstanceis stored
as XML in physical files; atruntime this unique XML content is converted into
properly formatted HTML by means of an XSLT template, one for each of the
editable-nugget types (or actually two, one for Netscape-compatible HTML and
the other for Microsoft Internet Explorer-compatible). The HTML generated by
these, as well as all other nugget types, was designed so thata single cascading style
sheet (CSS) couldbe applied to all content elements ona given partner’s site. The
CSSitselfis generated uniquely for each institution through the Style Manager, a
separate administrative interface that allows font and background color to be
selected formore than 20 different content elements.

The nugget editors also represented a significant design and development
effort. Forease ofuse, it was decided that the editing interface, essentially a free-
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Figure 2.
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standing Web application in its own window, would be invoked directly from the
nuggettobeedited; and while the different nugget formats dictated some differences
inthe graphicuserinterface (GUI), eCollege keptthe overall interface of the editors
asuniformaspossible (see Figure 2). While many ofthe functions withinthe editors
are inherentto most word processing programs, the eCollege Visual Editor allows
userstoswitch between the “design” view (shown in Figure 2) and the HTML view
thatallows users to employ more advanced techniques ifdesired. Other functions
are consistent to word processing programs allowing users to link in images,
websites or documents; change text size and color; align text; inserttables and many
morebasic functions.

Content Caching

Theflexibility ofthen-tierapproach and its benefitto the overall CampusPortal
designis visiblein the content caching technology. Designersrecognized thatina
CampusPortal with a large number of dynamic nuggets whose content sources
varied from high performance database back-ends to dependencies on third-party
websites, scalability and performance could become issues. The solution was to
completely separate the process ofrole-based content display at runtime (and the
data store supporting this) from the process of content generationitself. All ofthe
nugget components would still be used to generate HTML content, drawing their
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data as before from XML files, third-party sites or other locations. However,
whenever possible, these HTML streams would be cached in the system’s SQL
database, each record associated with a given nugget instance, so that the
wireframe could simply draw from this cache in order to display a given array of
nuggets, rather than calling the nugget component itself. Withthe cacheinplace,
the wireframe would only have to call on the nugget componentto (re)generate the
contentifitdetected thatthe cached version was not yet present or had expired.

Several additional elements of the caching technology are worthy ofnote. The
cacheexposes an API thatallows any nuggetto clearitself fromthe cache. Thisis
typically used so anugget can clean up afteritself when edited. Cache expiration
canbesetonaper-nugget basis, providing an additional level of flexibility. Finally,
nuggetscanbeexcluded fromthe cache inthe eventofabusiness scenarioinwhichthe
contentneeded to be fetched directly from the source every time it wasrequested.

Thecachingtechnology slidesneatly into CampusPortal, between the wireframe
tierand the nugget tier. This is testimony to the advantages inherent in two basic
principles our team followed in the design of CampusPortal as well as other
products: n-tier architecture, which dictated the clear separation of presentation
mechanisms, business logic and data store(s); and object-oriented component
design, whichdrove encapsulation of functionally distinct code in different business
objects. Asourexperience with CampusPortal demonstrated, up-front investment
insoundarchitecture can yield very tangible benefits in product performance and
delivery time. Thisapproach, including encapsulation and the isolation oflogical
tiers, will continue to drive CampusPortal’s technological success well into the
future.

IMPLEMENTATION AND ADMINISTRATION
OF CAMPUSPORTAL

Onceaproductdecision has been made, the implementation and subsequent
administrationand management ofthe portalmust occur. Unfortunately, institutions
rarely dedicate enough qualified resources to these make-or-break processes,
either onthe technical side orthe administrative side, tomake the portal successful.
Inmany situations, the portal never reaches its full potential or, even worse, never
launches. To avoid this pitfall, eCollege designed CampusPortal to be easy to
implement, modify and customize, to meet the needs of the marketplace.

CampusPortal was successfully released through abetarolloutin the spring
and summer 0of2001. The following is the story of Montana State University-
Billings (MSU-B), which participated in the beta process, and its implementation
of the CampusPortal product. The remainder of the chapter focuses on the



250 Ast and Gerfen

Figure 3.
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institution’s goal of elevating its virtual campus for distance learners (see Figure 3)
toamore collaborative platform, and the rollout approach eCollege used to make
MSU-B’sportal dream areality.

History

MSU-B Onlineis atremendously successful online distance learning pro-
gram, with 3,810 student enrollments through the fall 2001 semester (see Figure 4).
The following programs are available entirely online:
*  Associateof Science Degree Program
*  BachelorofSciencein Liberal Studies ‘2 +2” Degree Completion Program
*  BachelorofSciencein Liberal Studies (BSLS) Degree Program
*  Bachelorof Arts in Communication Degree Program
*  Bachelorof Applied Science (BAS) Degree Program
*  Masterof Artsin Public Relations Degree Program

These degree programs are built on the premise that interaction among
students, peers and faculty leads to aquality learning experience. MSU-B wanted
to create acampus community, allowing students to interact with each other and the
school’s faculty and administration viathe Web. MSU-B Online’s current student
populationisover 75% female, and 65% are adultlearners (between 25-55 years



Building a Virtual Campus 251

Figure 4.
r Student Growth by Course Enroliments Y
Enroliments  Summer Fall Spring Annual
1998-1999 | nia 36 108 144
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old). Over 85% of all online students are degree seeking, and 79% say they
wouldn’tbe able to complete their degrees without the online courses and support
services (Lacy,2001).

Goals

Fulfilling the following key goals would enable MSU-B to offer an eLearning

and academic portal forits online students:

*  Implement CampusPortal for the fall 2001 term for all distance learning
students

*  Allowstudentstoregister online foreLLearning courses

»  Trainstudents, faculty andstaffonthe functionality and features of CampusPortal

*  Provideschool-based content (text, forms, etc.) and Web-based resources
(tutoring service, study guides, news headlines, stock quotes, shopping)

*  Brand CampusPortal as the official site of the MSU-B distance learning
programs, and make it visually appealing and easy to navigate

»  Offer support services that enable students to have a successful learning
experience

*  Providefaculty withtheability to easily customize and manage content without
knowledge of programming languages

Implementation Process

Havingless than twomonths to implement the MSU-B portal left little time for
committee meetings. Mr. Kirk Lacy, Director of MSU-B Online, came to the
eCollegeheadquarters in Denver, Colorado fortwo days of intensive meetings that
focused onmatchingportal functionality withMSU-B’s goals, as well as developing
aphasedrolloutapproach so that both eCollege and MSU-B could prioritize the
workload and meet the primary goal of launching in the fall of2001.
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Anactionplan, developed by eCollege during previous portal implementations
and modified forthe MSU-B implementation, was putinto place. During the visit,
eCollege and MSU-B representatives were able to:

*  Discussand confirm MSU-B’s portal goals

»  Establishthe core features/functionality ofthe MSU-B portal

»  Defineand create portal user groups/roles

*  Determine content for each page and each information element (“nugget”)

»  Assigncontenttoeachuser group

*  Provide Visual Editortraining, including inputting content into new topic
boxes; highlighting links on custom content pages, external websites, existing
files; and the ability to view the different content layout options

Toassistindefining whichnuggets needed to be viewable and/or editable for
eachrole, aspreadsheet was created to define the tabs, containers (location on the
page), and pre-published nuggets. MSU-B thenadded rows to address additional
nuggets, and columns to add more userroles (see Figure 5).

By thetime the implementation visit was complete, the portal shell was created
and the focus then moved from portal configuration to developing and inputting
contentinto the portal. Atthis point, although the bulk ofthe work shifted to MSU-
Btodecide exactly what content would be included, eCollege continued to provide
consulting and Help Desk support to ensure the project’s success. Content
developmentis the mosttime-consumingaspectofbuildingaportal. MSUB had the
advantage of implementing other large projects ina short timeframe, and thus was
able to identify and assign qualified resources to get the portal built quickly and
correctly. Also,because MSU-B and eCollege had worked together extensively
in the past, a good working relationship had been established, and continued.
Without MSUB’s experience with large undertakings with eCollege, this project
would nothave been completed as quickly or thoroughly.

Figure 5.
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When the content development was nearing completion, MSU-B assembled
atest group made up of students, faculty and administrators and had them test the
site. The goals of this group were to:

*  Collectfeedback onthe CampusPortal layout and content

*  Testthe contenton multiple browsers (IE and Netscape), browser versions
and operating systems

*  Enablemoreeyestoreview the site as part of the quality assurance testing

The full portal launch, scheduled for the following week, wouldn’thave been
nearly as successful without the input from this group. This experience served as
proofofourbeliefthatallnew releases, whether new version code ormodifications
and implementations made by aninstitution, should go through aquality assurance
process. Making mistakes in front of atest group is expected, and generally viewed
asapositive; making the same mistakes in front ofareal, and usually much larger,
audienceisunacceptable. Additionally, by involving thisdiverse group inthe testing
process, MSU-B saw a faster rate of adoption because the users felt a sense of
ownership inthe finished product.

Looking Forward
With the MSU-B portal (see Figure 6) officially launched, both partieshad a
chanceto look atthe bigger picture. Future goals for the MSU-B portal thathave
beenidentifiedinclude:
*  Integration withMSU-B’s Student Information System to transfer enrollment
data, grades, etc., innearreal-time
*  Addingadditional content for supportservices
*  Offeringthe portal to on-campus MSU-B students as their homepage
*  Developingmorespecificuserroles, including prospective students, alumni
andstaff
*  Customizing contentbased on the user’s degree program
*  Decentralizing the control and responsibility forall portal content

Notsurprisingly, these goals align directly with eCollege’s goal of its offering
Campus Solutions®M that ensure greater and consistent communications across
campuses, increase effectiveness of student support services and strengthen the
university’srelationships with itsalumni.

The outcome of the implementation is summed up in the words of director Kirk
Lacy. “This comprehensive and dynamic platform enhances our services to our
online faculty, students, staffand alumni,” he said. “CampusPortal facilitates greater
interaction and provides access to a richer online resource center that directly
affects the success and satisfaction of our faculty and students. The adoption of
CampusPortal is yetanother milestone in our evolving partnership with eCollege.”
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eCollegeisaleading provider ofeLearning software and services tothe higher
education market. eCollege designs, builds and supports high-quality online
degree, certificate/diplomaand professional development programs for colleges,
universities, school districts and state departments of education. The company
provides the technology and services that enable colleges and universities to offer
asynchronous and asynchronous learning environment for distance and on-campus
learning.

eCollege is leading the way in using technology to make education more
accessible, engaging and interactive—f{rom online campuses, to online supplements
fortraditional courses, to full online distance programs. The company’s support
services include instructional design, development and management, as well as
hosting services, complete training, ongoing administration and 24/7/365 technical
support for both students and faculty.

eCollege’sstaffisabletoleverage itsknowledge and ease the barriers of entry
thatmany institutions experience when building their own online programs from the
ground up. Thisallows eCollege’s customers to concentrate on what they do best-
-offer curriculum, instruction and student services—andrely oneCollege to handle
accessibility, scalability and availability of the eLearning program.
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eCollege’s Educational Partners include suchinstitutions as National Univer-
sity; University of Massachusetts Amherst; University of Colorado; Drexel Univer-
sity; Montana State University-Billings; DeVry University, Inc.; Kentucky Virtual
High School; and Microsoft Faculty Center. The company was foundedin 1996
andis headquartered in Denver. For more information, visit www.eCollege.com.
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AppendixI

Online Survey Results

Mark Sheehan
Montana State University, USA

Insummer 2001, the editors of this book conducted an online survey to
gather opinions about what a portal is perceived to be in the context of higher
education. Survey participants are listed in the Acknowledgments section of
this book. The survey results were presented in a poster session at the
EDUCAUSE 2001 conference and are summarized in Table 1 of the Introduc-
tion to this book. This appendix presents amore detailed analysis of the survey,
including several items that were not included in the summary in the Introduc-
tion.

The survey was made up of 18 statements to which respondents were
asked toreact, and six questions that respondents were asked to answer.

Analysis of the survey results must be tempered by the fact that survey
respondents were self-selecting. Most presumably had some interest in portals,
and therefore likely had some familiarity with them. While survey respondents
were inno sense hand-picked, they were at the same time not entirely randomly
selected.

Copyright © 2003, Idea Group Inc.
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Statement 1.
Tobe considered a portal, a website must give me the option to customize
itto look exactly the way [ want it to.

60% -

50% -

40% 1

30% 1

20% 1

10% -

0%
Strongly Agree Neutral  Disagree  Strongly
Agree Disagree

About 75% of respondents agree that a website needs to allow some
customization by the user in order to be called a portal.

Statement 2.
Tobeconsidered a portal, a website must greet me by name when I access
it (after my initial login).

35% T

30% 1

25% T

20% 1

15% 1
10% 1
5% 1

o/ 4
0%
Strongly Agree Neutral Disagree Strongly
Agree Disagree

About 55% ofrespondents agree that a portal needs to recognize its users
by name once the users have set their accounts up. A significant number (20%)
disagree, though few disagree strongly.
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Statement 3.
“Portal” is justanother word for a website that supplies links to many other

pages.

45%
40% 1
35% 1
30% 1
25% 1
20% 1
15% 1
10% 1

5% 1

0% -

Strongly Agree Neutral Disagree  Strongly
Agree Disagree

Over 75% of respondents reject the idea that the difference between a
portal and a website is merely nomenclatural. Even so, another 20% appear
skeptical that there is any real difference between a portal and a website.

Statement 4.

Tobe considered a portal, a website must accumulate information about

my use of it AND customize accordingly its subsequent presentation of
information tome.

45% 1

40% 1

35% 1

30% T

25%

20% 1

15% 1

10% 1

5% 1

0% ™

Strongly Agree Neutral Disagree  Strongly
Agree Disagree

About 55% ofrespondents feel that a portal should track its members’
usage and base changes in the way information is presented on the information
gained thereby. Over a quarter of respondents disagree.
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Statement 5.
Tobe considered a portal, a website must be “intelligent,” showing me
only information and links that I often use.

40% T
35% 1
30% 1
25%1
20% 1
15% 1
10% 1

5%

0%

Strongly Agree Neutral Disagree Strongly
Agree Disagree

Opinions are mixed on this question. Over half of those expressing an
opinion agree that a portal should monitor the member’s use and limit what it
displays to information and links often visited. Only slightly fewer appear to feel
this is either unnecessary or inappropriate “behavior” on the part of the portal.

Statement 6.
Tobe considered a portal, a website must not display advertisements.

50% 1
45% 1
40% 1
35% 1
30% 1
25% 1
20% 1
15% 1
10% 1

5% 1

0%

Strongly Agree Neutral  Disagree Strongly
Agree Disagree

Well over half of respondents appear to feel that the incorporation of
advertising does not disqualify a website from being a portal. Because so many
current examples of portals do incorporate advertising, it would seem to be
almost obvious that this is the case. Interestingly, over 25% of respondents
appear to feel a website should not be considered a portal if it incorporates
advertising!
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Statement 7.

To be considered a portal, a website must be linked to a database of
information about me, and as my characteristics in the database change, the
website must present different information to me.

50% 1
45% 1
40%
35%1
30% 1
25% 1
20% 1
15%1
10% 1

5%

0% -

Strongly ~ Agree  Neutral ~Disagree Strongly
Agree Disagree

This statement is similar to statement number four, but varies from it in that
the information about the member it refers to isnot necessarily derived from the
member’s use of the portal, but could instead come from other sources, for
example the university’s personnel office. Responses to this statement are in
fact very similar to those for statement four. Most respondents agree at some
level that a portal needs to adapt the information it displays to a member to
recorded information about the member.

Statement 8.
Tobe considered a portal, a website could be accessible from a personal
digital assistant (e.g., a Palm Pilot).

40% 1
35%1
30% 1
25%1
20% 1
15% 1
10% 1

5%

0% -

Strongly ~ Agree  Neutral Disagree Strongly
Agree Disagree

This statement was designed to examine the rigidity of the
respondents’association of the word, portal, with the desktop computing
environment. Almost half of the respondents felta portal could be based on a
smaller, mobile platform. Interestingly, though, over a quarter of respondents
appear to feel that a portal is a desktop computer phenomenon. (See statement
nine, below, for reinforcement of this analysis.)
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Statement 9.
To be considered a portal, a website could be accessible from a Web-
enabled mobile telephone.

35%1
30% 1

25%1
20% 1
15% 1
10% 1

5% 1

0/ |4
0%
Strongly Agree Neutral Disagree  Strongly
Agree Disagree

Opinions about the eligibility of mobile telephones as hosts for portals
appear to be slightly more intense than those about PDAs, based on the larger
“strong” responses for both agreement and disagreement. Overall, aslightly
larger proportion of respondents (almost 30%) rejected the telephone as a
portal hostthanrejected the PDA (25%).

Statement 10.

Tobe considered a portal, a website must function as an agent for me or
as apersonal assistant, helping me with my daily electronic communication
needs.

40% 7
35% 1
30% 1
25% 1
20% 7
15% 1
10% 1

5% 1

0% *

Strongly Agree Neutral  Disagree  Strongly
Agree Disagree

A majority of respondents expect a portal to exhibit some features of an
“intelligent agent,” in helping with daily communications needs. Fewer than
25% ofrespondents disagree.
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Statement 11.

Tobe considered a portal, a website mustrequire me to identify myselfto
it(i.e., authenticate with username and password or PIN) each time [ access
it.

40% 7
35% 1
30% 1
25% 1
20% -
15% 1
10% 1

5% 1

0% -

Strongly Agree Neutral  Disagree  Strongly
Agree Disagree

About 70% of respondents expect a portal to require its members to
identify themselves each time they use it. Statements 12 and 13 follow up on this
in order to sort out whether those who disagreed felt the portal should allow
guestaccess or instead felt that some automatic authentication (a cookie stored
on the member’s computer, for example) could substitute for amanual login.

Statement 12.
Tobe considered a portal, a website must allow people to use it without
loggingin.

40% 7
35% 1
30% 1
25% 1
20% 1
15% 1
10% 1

5% 1

0% -

Strongly Agree Neutral Disagree  Strongly
Agree Disagree

More than half of respondents felt that guest logins to a portal were not
appropriate.
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Statement 13.

Tobe considered a portal, a website mustrecognize me automatically, at
least after my firstlogin, and not require me to log in each time I connect using
the same computer.

30% 1

25% 1

20% T

15% T

10% T

5% 1

0%
Strongly Agree Neutral Disagree Strongly
Agree Disagree

Opinion was almost evenly divided between those who felt a portal must
insome way automatically identify and authenticate registered members (42%)
and those who felt that was unnecessary (37%).

Question 14.

By what date in the future will most schools and companies replace their
main websites with portals?

50% 1

45% 1

40% 1

35% 1

30% 1

25% 1

20% 1

15% 1

10% 1

5% 1

0% ~

2002 2004 2006 2008 2015  After Never
2015

A clear majority of respondents felt thatreplacement of standard websites
by portals was likely within the next 15 years. Significantly, though, overa
quarter of respondents disagreed. A useful follow-up question would have
been whether those who disagreed felt that portals are a transient phenomenon,
or feltthat even with a portal, an institution would still need a traditional website
aswell.
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Question 15.
What s the status of the portal project at your school or company?

60% -

50% 1

40% -

30% 1

20%

10% -

0% -

Developed Planni Considering Not PI

Only about 5% ofrespondents said their institutions were not considering,
planning or operating a portal. More than halfare either actively planning a
portal or have brought one online.

Question 16.
Whatare some good examples of portals? (Fill in the blank.)
Firstplace (8 of41 citations):

*  Yahoo.com

Tied for second place (2 of41 citations each):
*  Amazon.com
+  Excite.com

*  MSN.com

* My Netscape
«  MyUBC

*  MyYahoo

+  UMN.edu

*  UT Direct (utexas.edu)
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Statement 17.
Amazon.comis a good example of a portal.

35% 1

30% T

25% 1
20% 1
15% 1
10% 1

5% 1

0% -
Strongly Agree Neutral Disagree Strongly
Agree Disagree

Justover a quarter of respondents rejected Amazon.com as an example
ofaportal.

Statement 18.
My UCLA is a good example of a portal.

60%

50%

40%

30%

20%

10%

0%

Strongly Agree Neutral ~ Disagree  Strongly
Agree Disagree

MyUCLA was overwhelmingly acknowledged as a good example ofa
portal.
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Statement 19.
Excite.comis a good example of a portal.

45% 1
40% -
35% 1
30% -
25%
20% -
15% 1
10% 1

5% 1

0% -

Strongly Agree Neutral Disagree Strongly
Agree Disagree

Nearly one-quarter of respondents rejected Excite.com as a good ex-
ample of a portal. This is surprising because Excite.com was one of the first
websites to refer to itselfas an Internet portal, and as such should presumably
have a certainright to that designation.

Statement 20.
My Yahoo! is a good example of a portal.

60% 7

50% 1

40% 1

30% 7

20% 7

10% -

o/ 1
0% A
Strongly Agree Neutral Disagree  Strongly
Agree Disagree

My Yahoo! was clearly acknowledged as a good example of a portal.
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Statement 21.
CNN.com is a good example of a portal.

35% 1

30% -
25% 1
20% -
15% 1
10% -

5% 1

0% -
0
Strongly Agree Neutral Disagree  Strongly
Agree Disagree

Opinion was almost evenly mixed about CNN’s website. A small majority
felt it did not deserve to be referred to as a portal, and relatively few (2%)
respondents felt “strongly” that it should.

Question 22.
Whatare your top requirements for higher education portals?
Responses fell into five categories (of 239 total):

*  Features and content provided (89)

*  Customization of appearance (26)

*  Personalization of content presented (35)

*  Adaptivity touser’srole (8)

e Otherfeatures (81)

In the “other features” category, the most frequent requirements men-
tioned were:
*  Singlesign-on
 Easytouse

. Secure
. Stable
. Flexible

. Few orno advertisements
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Question 23.
Whatare your top requirements for commercial portals?
Responses fell into five categories (of 135 total):

*  Features and content provided (26)

*  Customization of appearance (14)

*  Personalization of content presented (21)

*  Adaptivity touser’srole (3)

e  Otherfeatures (73)

Inthe “other features” category, the requirements mentioned were essen-
tially the same as for Question 18.

Question 24.

Do youhave other comments?

*  Weareattempting to developa “scholars’ portal” that will provide a single
entry pointto arange of Web-based information services/collections.

+ Ifeveryone wants to offer a portal that will serve as the user’s default
starting page, which page will the user likely choose? There are just too
many people trying to hijack users' starting pages so they can grab those
eyeballs for ad-revenue-generation purposes. What users REALLY
would like, I think, is acomprehensible list of starting links (a1a Yahoo),
plus a good search engine (ala Google).

+ Ithinktheideaistohaveatyour fingertips the links or buttons youneed
to get to all the information and applications youneed for work and play.
Itincludes access to information to do your job or be a student, and to
engage in leisure activities. Thus it would have links to relevant discus-
sions; to e-mail; to classes you are taking; to news of campus, city, state,
national, world, etc. events; to chats if you do that sort of thing; to your
student information, to corporate databases you need to access; to
collaboration tools; to info about projects you are working on; to your
calendar, etc.

» lalsothink the conceptofaportal s still emerging. However, there isno
question that organizing what you need to access in one place that allows
youto getabird's-eye view, find what you need easily, and drill down to
information sources and applications has real value, no matter what you
callit.

*  We have looked at this issue for the last two years; in fact we started
implementing acommercial product, “Campus Cruiser,” and backed off
itbecause the functionality of the built-in e-mail and calendaring systems
were significantly less that we have in existing programs. We would really
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like to have a portal that did not require that we change e-mail or
calendaring software, but that those services could be integrated into our
portal solution.

Use uPortal—it has the best architecture.

Very tough to find acommercial solution at this time. A very immature
marketplace. Lots of smoke and mirrors.
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AppendixII

Educational Portal
White Paper

Ali Jafari
I[UPUI, USA

ABOUT THISWHITE PAPER

As mentioned in the Preface section of this book, in late 2000, the author
developed and presented this white paper to the Indiana Higher Education
Telecommunication System (IHTS). This white paper produced much conversa-
tion and received acceptance and support from a number of educational and
governmentinstitutions in the State of Indiana. Atthe time ofpublishing thisbook,
the IHETS hasreceived funding to create a RFP and proof of concept as the initial
stage ofdevelopingan Educational Portal for the State of Indiana. The new running
name for this project has been changed to Indiana Learning Portal. More
information about this project can be found at the IHETS website, http://
www.ihets.org.

ABSTRACT

This white paper conceptualizes and discusses the design and application
of a super web portal for state or nationwide educational applications. The
term “Educational Portal” refers to a web gateway environment that allows
users with varied educational interests to access educational resources and
information. The Educational Portal provides a collaborative environment
where educators can find peers who share educational knowledge and

Copyright © 2003, Idea Group Inc.
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creativity. It is also a “profile-based” web environment portal that can be
totally personalized according to each user’s needs and interests, providing
each user with specialized “MyPortal” functionality.

Many educational institutions are currently in the process of offering
Web-based portals to their instructors and students. This might include
services like course portal, library portal and campus portal. However, each
of these portals offers services available within the institution only to the
members of that institution. For instance, each portal can offer authenticated
student andfaculty access to courses, library materials and Student Information
Systems in an institution. But there is no direct sharing of knowledge or
resources between and among the members of various educational institutions.

It now appears necessary to offer a state or nationwide single front door
portal gateway where any and all learners, regardless of institutional affiliation,
can gain access to educational and training information. It will provide an
opportunity for educators and trainers to share resources, and information
andto collaborate on the development, evaluation and sharing of educational
modules. Forinstance, the gateway will include a portal environment where
ateacher can share the use of a personally developed e-Learning module with
other teachers in the same field and class rank at other schools, or with
students and others who wish to use it in their learning environment.

INTRODUCTION

Thereisaneed for the design and implementation of an “Educational” Portal
that offers three primary services within one portal environment. First, it will offer
aplaceto find and acquire various educational resources, similar to services offered
byamazon.com, buttotally tuned toward teaching and learning materials. Secondly,
the portal will promote exchange and trade of educational knowledge and creativity
similarto functions offered by ebay.com, but optimized for exchange and trade of
teaching, learning, and research knowledge and modules. The third component will
feature a smart search engine that can find information according to your search
parameters and your personal profiles, similar but more advanced than services
offered by askjeeves.com. Placing these three primary services within one portal
gateway will create acomprehensive educational gateway that can serve and link
all educators at K-12 schools, colleges and universes. This super portal will
complement other portal environments being built within colleges and universities
called Campus Portals. Campus Portals offer some of these services only to the
members of their particular institution. This white paperis intended to elaborate and
justify the designand application ofan educational portal to be a super web, serving
the needs ofteachers and learners independent of their school association.
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WHATISANEDUCATIONAL PORTAL?

As itis conceptualized in this paper, an Educational Portal is intended to
provideastatewide ornationwide comprehensive frontdoor access to educational
resources and information. Theseresources include tools and services to facilitate
thelearning process as well as to complement teaching and learning. Learners can
inquire aboutresources thatare available to increase their knowledge and perhaps
even collaborate with other learners with the same interests. The Educational Portal
can, atthe same time, provide a collaborative environment for the development,
evaluation and sharing ofeducational modules. With this concept, forinstance, a
teacher can share a personally developed learning module such as a quiz,
PowerPoint presentation, paper, streaming audio or video clip with peers in other
schools while receiving feedback, peer review evaluation and usage log data.

An Educational Portal, in this paper, is conceptualized as a not-for-profit
service offered to learners and teachers, supported by state, federal government or
grant funding. A learner will come to the portal to find an educational resource. The
learner will be given the opportunity to submithis or her personal profile so the portal
mightbetter serve him or her. Ifthe learneris ateacher or faculty member, they can
gainaccess to collaboration tools, course management tools and other “My Portal”
type functions.

Teachers canregister online using their school email address to validate their
affiliation withaneducational institution. Teachers canalsoregister their students by
uploading their class registry directly to the portal. The educational portal, upon
verification ofan email domain address, automatically sends a personal password
totheuser’semail account. This automated registration process providesadynamic
and maintenance-free registration system to teachers and learners within state or
national institutions. Learners not associated with an educational institution have
limited access to information material.

AnEducational Portal, in its full and complete concept, isaprofile-based web
environment. Inits profile-based environment, the Educational Portal automatically
places a user in a group category, based on the email address of an individual
instructor. Forinstance, jsmith@mail.ips.k12.in.us places the user John Smith in
thek-12 category of IPS (Indiana Public Schools) group. Furthermore, as part of
the registration process, the user can provide additional personal information such
assubject field, grade taught, research interests, conference interests, education
level, gender, age, etc. The more demographic and professional information auser
provides, the more personalized and filtered the information will be that the person
receives.

The Educational Portal will also serve as anumbrella gateway to other existing
portal services already offered by other agencies and institutions.
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WHY CREATE ANEDUCATIONAL PORTAL?

Create a statewide gateway to online educational information. The
environment provides a gateway portal to educational information available
formall educational institutions in the state (K-16, including Indiana Commu-
nity Colleges). This would be a primary tool for learners to locate and register
for creditand non-credit courses from learning institutions.

Create a statewide gateway to online educational resources. The
environment provides a gateway portal to statewide library resources for
teachers and learners. For instance, this can include access to SAT practice
tests for high school students, or links to online research tools and library
resources for teachers and learners.

Provide peer reviewed collaborative environment. Academics are
actively encouraged orobligated toreceive peer reviewed evaluations of their
scholarly and creative works. This is usually mandated in the tenure and
promotion process at many higher educational institutions. The Educational
Portal provides the distribution, management and evaluation environment for
peerreview of educational, scholarly and creative works.

Share e-Learning modules. Instructors can share the use of personally
developed learning modules (hereafter referred to as e-Learning modules)
with their peers in their schools, state, national or public level. E-Learning
modules include Web-based resources inany electronic format, suchasafile
document, PowerPoint presentation, assessment quiz, streaming audio and
videofile, orany other multimedia formatthat can provide resources foronline
ordistance learning courses.

Access to statewide e-Learning modules. Instructors receive dynamic
access to various e-Learning modules as they create or improve online
courseware. Aninstructor, forinstance, can find several e-Learningmodules
orassessmenttools appropriate for his/her online course created and offered
by other instructors in the same field and grade.

Receive automated educational news and information. Teachers and
learnersreceive automated news and information asitrelates to their teaching,
research and learning needs. The information can include new e-Learning
modules developed by other instructors or those released by information
providers, collaboration opportunities for research and course development,
new online courses and degrees, etc.

Create statewide metadata of e-Learning resources. As moreresources
are catalogued in the environment, the Educational Portal creates acompre-
hensive database containing information about e-Learning modules, courses
and other educational applications.
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*  Createastatewide teacher and learner database. As more teachers and
learners sign onto the Educational Portal,a comprehensivelistofteachers and
learners interested in e-Learning will be maintained in a database.

*  Provideincentives to engage teachers in development and sharing of
educational modules. Providing real-time usage data to instructors who
posttheir e-Learning modules or courses establishes an incentive to create
and share more modules, tools and skills.

*  Provide centralized access to comprehensive course management
tools. The Educational Portal provides comprehensive course management
andteaching and learning tools for those whose institutions are not yet offering
course managementsoftware. Every instructorreceives full access to course
management, Web authoring and assessment tools to create distance learning
courses or to complement traditional lecture-based courses.

WHAT ARE THE INCENTIVES FOR USING AN
EDUCATIONALPORTAL?

*  Asaninstructor, [ will have access to use a wider selection of e-Learning
modules and resources developed by other instructors inmy field and grade
level.

*  Mye-Learningmodules will beused by my peers and other students (notjust
my students), and I will know the exact usage data through MyPortal.
Knowing the usage data is beneficial for my tenure and promotion process.

*  Icanreceiveexternal assessment of my creative and scholarly work, which
isalso valuable information needed for my tenure and promotion process.

*  More colleagues, besides those in my school, will learn about my work,
expertise and interests. Asmore people know me and know my work, I'will
find greater career opportunities and more off-site consulting available, should
Idesireit.

WHY WOULD TEACHERS USE THE
EDUCATIONALPORTAL?

*  Manyschoolsand universities are in the process of offering campus portals.
By default, the campus portal is meant to serve the purposes of students and
teachers within a campus or university system. Campus portals are not
designedtobuild collaboration outside of the individual institution or provide
amechanism to share knowledge and resources among educational groups
outside ofaschool oruniversity environment. For instance, there mightbe
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only five biology teachers accessing their campus portal, but through the
Educational Portal, the five biology teachers will increase their ability to
collaborate withamuch larger group of biology teachers and share resources
onthe state ornational level.

*  Schools maynotbe able to provide their teachers and students with all the
teachingand learning resources they may need. Onastate level, operation of
the Educational Portal can provide statewide resources both in terms of
available courses from all educational institutions (the Virtual University),
technology software (course management), library resources (online informa-
tion resources), technology services (file servers and Web servers) and
collaborative environments (focus groups) to every educator, above and
beyond the boundaries of an individual school.

*  TheEducational Portal provides “MyPortal” access to educational resources
and information on the state and national level, with one single front door
gateway to educational resources, information and collaboration.

WHO SHOULD OFFER AND MAINTAIN AN
EDUCATIONALPORTAL?

Ideally, an organizational entity with statewide responsibility should fund and
support an Educational Portal. The web environment is meant to be self-
maintainable, allowing each instructor to archive self-owned e-Learning modules
andsetthe accessrights. With this concept, the management, access and control
aresetby eachindividualmemberand is programmatically maintained by the system
software. The system software automatically maintains membership accounts as
well. Ifauser loses his/her school job, it is assumed that his/her email will be
cancelled and therefore the system will automatically deny or limitthe access tothe
user.

WHO ARE THE PRIMARY USERS OF AN
EDUCATIONALPORTAL?

The primary members of the Educational Portal are learners in Indiana and
educators associated witha K-12 school, college oruniversity. Learners represent
all walks of life, seeking credit or non-credit coursework, undergraduate or
graduate degrees, or just ways to otherwise improve their skills. Educators include
instructors, researchers, librarians and administrators. Anotheruser group includes
students whose portal association and membership is initiated through amember
teacher. Parents whose membership can be initiated through their children’s
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membership canalsoaccess the portal. The final group includes adultlearners and
public community members who will have access to various public resources and
information available through the main portal interface.

HOW DOES ONE BECOME A MEMBER?

Instructors and students associated with educational institutions can register
and become amember by visiting the Educational Portal homepage and entering
theirschool email account. Users seeking to beamember ofthe portal will be asked
to enter basic information such as grade taught, fields of instruction and research,
interest groups, etc. Upon the completion of the form, the user’s password will be
automatically emailed to the user. With this concept only those associated with
affiliated schools will receive automatic registration. Once a teacher creates a
course or acollaboration group, she or he can invite members, such as students, into
the class. The learners or group members will then automatically receive email
confirmation about theirmembership with a class or group. Their password, along
with other information and instructions, will be sent via email to users, and their
username, as always, will be the full domain email address of the individual.
Similarly, parents can receive membership access to the portal if their child has a
membership accountto the Educational Portal. Students or parents nothavinga
school email account will obtain ausername and password authentication informa-
tion through the teacher or the group leader.

Withthis system designmodel, parents can receive membership accounts for
the Educational Portal if their child has a membership account. The children
(students) getamembership accountifthey are class members ofa course and if
ateacherhas entered theirname in the class roster. The teachers getamembership
accountiftheyare withanaffiliated school and ifthey use their school email address
toregister. Inthismodel, itisassumed thatteachers have email accounts from their
school, and the portal system software maintains the list of all the affiliated schools
and their domain email addresses. Beside teachers, students and parents, other
interest groups, such as adultlearners, canreceive access to the Educational Portal
through the public site or registration form.

WHAT ARE THE PRIMARY RESOURCES
OFFERED WITHIN AN EDUCATIONAL PORTAL?

The primary resources offered within an Educational Portal include:
I. Portal Services:
A. MyPortal (atotally personalized, customizable and dynamic website
capable of offering customized, channeled and pushed information)
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B. Personal disk space (in the form of a file, Web and streaming media
server) forachieving and sharing e-Learning modules

C. Afilesharingenvironment for peer evaluation of scholarly and creative
works

D. Tools forcommunication and collaboration (message boards, group list
servers, email, chatrooms, etc.)

E. Course managementsoftware

F. Group collaboration software

G. Assessment, grade book, attendance, and other teaching and learning
tools

II. Teachingand Learning Resources:
A. E-Learning modules created by instructors
B. Distance learning courses and online professional development content
C. Licensed third-party teaching and learning libraries, and online resources
D. Newsand information

M. Other Information:
A. Educational news channeled or pushed by the system software or
individualmembers
B. Catalogof courseware and professional development modules
C. Metadata ofe-Learning modules

WHAT ARE THE FUNCTIONAL AND TECHNICAL
REQUIREMENTS OF ANEDUCATIONAL

PORTAL?
*  Ability ofaverage usertomaster the environment withouttraining or technical
assistance
*  Ability forautomatic primary member (instructors) toregisterusingaschool’s
emailaccount

*  Ability for primary members to invite new members (students)

*  Abilitytoarchive(store) e-Learning modules (electronic files) viathe Web
interface in various files, streaming media and multimedia formats

*  Abilitytosetthesharingrights foreachuploadedelectronic filetoallow sharing
with members within the same school, the state, the nation or to allow public
access, aswell as “no-sharing” rights

«  Abilitytoinputmetadata information ontype, subject, grade, etc. as specified
by the Indiana Educational Standardand EDUCAUSE IMS specifications
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*  Ability foreachuserto view log datainformation on who has visited his/her
archivedfiles

*  Ability foreachuserto view the log dataon showing the total number of uses
of each e-Learning module and the total number of visits to MyPortal.

»  Abilitytoreview and evaluate the work of other members in the environment

*  Ability tosetfilters to automatically receive channeled news information
according toamember’s personal interests, fields, grade taught, etc.

*  Abilitytopostnewsand classified ads entered by field, interest, grade taught,
etc.

*  Ability to set share and view rights for various resources within MyPortal,
including personal information, bookmarks, news, files, etc.

*  Provideanextensive set of communication, collaboration and course man-
agementtools

*  Providenecessary controls for customization and personalization of the
MyPortal interface

*  Provideadvancedutility tools, like the Instant Messenger function, for real-
time locating certain online members or groups

*  Ability to program a series of intelligent agents to further automate and
personalize the use of the environment

*  Ability toprogramaseries of intelligent agents with autonomy for making
decisions about portal management

»  Ability for future integration with school database systems for assistance in
authentication, personal information data, institutional data, etc.

*  Abilitytointerface with school email systems for email retrieval and filing

HOWDOES THE USERINTERFACE LOOK?

The main page of the Educational Portal would have an easy to remember
homepage address, a.orgdomainname. The main Educational Portal homepage,
here referred to as the primary interface, includes the following main section and
links:

*  Logonfield. A logon field to enter username and password is immediately
followed with text links for “Problems Signing In?”” and “Forgot Your
Password?”

*  NewEducator Accounts. A text link for “New Educator Sign Up” witha
popup page fornew online membership applications. Educators arerequired
to use their school email address to obtain their portal membership account.
Email addresses without a pre-approved school domain name will automati-
callyberejected.
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*  New Student and Parent Accounts. A text link for “New Student and
Parent Sign Up” that provides information on how to obtain membership
portal accounts for new students and parents, and the qualification guidelines
withappropriate online application forms.

*  AboutEducational Portal. A link providing information about the Educa-
tional portal project, purpose, ownership, etc. Other links can be provided to
include information about who should use the portal, available resources and
services, privacy and copyrightinformation, etc.

*  IntelligentSearch Engine. A search field box linked to anintelligent search
engine to access both internal and external teaching and learning resources.

*  Public Resources and Services. A link(s) providing access to various
resources and services available to public users. No authentication (login) is
necessary to access these resources.

*  Public Information News and Calendar. A frame or aportion of the main
pagetoinclude public news information. No authenticationis necessary to
obtain the news on the main page.

*  Other Links and Fields. Additional links and fields as identified by the
Educational Portal stakeholder as necessary for public users.

MYPORTAL PAGE

The concept for the front portal page (the primary page), described earlier, is
to provide information and resources for those who do not have membership
accounts with the Educational Portal and for members to sign into the system.
Members must sign into the system in order to getaccess to the group and personal
resources.

Once amember has signed in, she or he will receive a personal portal page,
herereferred to as a“MyPortal” page. The MyPortal page (see Figure 1) offers
different features, resources, services and appearances [formats] for instructors
(educators), students (learners) and parents. An owner ofa MyPortal page can
customize and personalize his/her MyPortal and receive various controls and
monitoringdataaslisted below. Figure 1 shows anexample ofateacher's MyPortal

page.

User Verification and Access Data

Upon a successful login, the user will be greeted by name, and his or her
positionandinstitutional affiliation, followed by the mostrecentlogin activities and
statistical information about MyPortal hits or visitors. See Figure 2.
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Figure 1. Personal Portal Page Example (MyPortal) of an Instructor

2 Indiana [ ducation Portal - Miceosolt Inteinet Exploer
- = - & : | e & [ia]
Back Slog Firhmsh Hume: Semch Favordns Hishisy Had Pt Edl Dhstans
ket [B] it vosnss tpteetivcararades e THE 15 oo =] e
ihets. Indiana Educational Portal [“home X Logon I

ndianapolis
000, Naw visitorss (1,324), TOTAL visiters:213,231)

|My Media Archive

How File [ Browse...

Cox | cues |

*m.\r [ po, Oct 11, 00 [State] (2.781) [Module of the Week_2nd Place 1
eLeaming P State of Indiana, PawsrPaint Oct 10, 00 [State] (1)

NTSC vs PAL, 0 i) {11)

genputer Literscy Quiz, Quiz, Sep 26, 00 |

GIF, JLY¥ 26, 0 [Private] (451) Warkshops and Ssminars
OF, JLU¥ 01,00 [Public] (21.212) Port k I
. 00 [State) (12)

oy e Mysookmeks @B
chool 20151 My =

My Courses )

HIES

chm

Information Technelogy Fundamentals Dol

Intelligent Agent Fundamentats |Delele] (421
|I||y Groups -
[ on Y-
Figure 2.
o A~ 158 ay - DY | 3 EyEy =
Hach i T b Horme Seach Favoues Halory Mas Prt Ed Dicass:
et [E] riw v cybesie ol e/ HE 15 /pectins e
ihets. Indiana Educational Portal = D

Thursday, December 07, 2000

Welcome! ANl tatari
o IUPL, Indianapolis
Last Access: 1182000, Now visitors: [1,J24), TOTAL visiters=(213,231)

MyPortal Customization
Theuserwill be able to customize the appearance and organization of services
and contents by clicking on various editlinks. See the rightsection of Figure 2.

Personal Information

Theuserwill beableto editand further complete personal information such as
contactand demographical information, school, education, field of study, research
interests, teaching assignment, conference interests, etc. The more personal and
professional information a user provides, the more dynamic and filtered the
information will be presented by MyPortal. Figure 3 represents asimplified version
ofthis form.

Intelligent Agents
The Educational Portal is conceptualized as a “smart” portal environment
offering aseries ofintelligent agents. A user can program his personal agents to
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Figure 3. A Simplified Version of a Personal Information Form
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perform certain tasks and have agents make certain decisions based on specified
criteria. Intelligent Agents will be proposed and designed for various tasks and uses
within the Educational Portal environment. See Figure 4 for an example ofagents
listed for course managementapplications.

Figure4. A Series of Intelligent Agents as Appropriate for Course Management

Environment
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The following listincludes resources and services withina MyPortal page. The
following items are mostly conceptualized for aninstructor (educator) MyPortal.

My Media Archive

The My Media Archive provides a fileand Web server service and necessary
management tools to archive, set access rights and manage electronic files ata
central server(s). These files can be formatted using Word, PowerPoint, text,
HTML, graphics, quiz, streaming audio and video files, and other multimedia
formats. The user clicks onthe Browse icon (see Figure 5), selects a file from the
local disc, completes ametadata information form, sets access rights and uploads
the file. The user will selectaccess right levels from categories including private,
school, state, national and public. Otherlevels canalso beincluded. By selecting
a“‘state’’ access level, forinstance, the environment will allow access to the file to
anyone within the associated schools on the state level. While the “school” access
level will only provide file access to instructors within the user’s school, “private”
access level does notprovide access to anyone except the owner of the file.

AsshowninFigure 5, My Media Archive provides usage data for every file
inthe system. Forinstance, ifafile (e-Learningmodule) was included in a different
teacher’s course other than the owner of the file, and was accessed by 25 students,
the access log data will be incremented by 25 and the owner of the file will know
that25 new people have used his/her e-Learning module.

The Educational Portal can offer promotional prizes like automatic identifica-
tion and notification of the first, second and third place of the mostused e-Learning
modules and notify the owner. The system can even automatically printa certificate
and mail itto the owner for his/her dossier filing. Furthermore, the system, upon
previous arrangement with .com companies, can automatically send, for instance,
a$100 gift certificate from Amazon.comto the first place weekly winner of the most
used e-Learning module, $50 for the second, and so forth. More possibilities can

Figure 5. The My Media Archive Service
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be speculated upon to provide incentives for teachers and scholars to create, share
and promote the use of their creative and scholarly works.

My Courses

The Educational Portal can provide acomprehensive course management
tool. The course managementtool can be useful for schools where this service isnot
available or where there may exista less sophisticated and more difficult touse
coursemanagement system.

The MyPortal page provides real-time log data showing how many times a
courseis beingused with direct links to a grade book, attendance page (useful for
K-12 courses) and course email. Each informational text is hyperlink to the linked
application. See Figure 6.

The course management software provides various authoring and manage-
menttools for putting course contents online. The course management software can

Figure 6. My Courses Section Provides Direct Link to a Course Template in
Addition to Statistical Information Regarding the Number of Hits and Direct
Link to Course Mail, Attendance, Etc.
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Figure 8. Educational Portal Offers Group Collaboration Management Tool
Similar to the Course Management Tool
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be used for distance learning courses or as a Web template to complement a
traditional classroom-based course or training curriculum.

If a user wishes to utilize a third-party course management system, not
integrated with the Educational Portal software, the My Course section may be
used to provide hyperlink access to the third-party course management server.

Figure 7 shows a course management template with categories appropriate for
higher education courses.

My Groups

The Educational Portal provides atemplate environment for group communi-
cation and collaborative activities. Examples include a group of researchers
collaborating on aresearch subject sharing their interestin aresearch field.

The MyPortal page provides real-time log data displaying how many times a
group template is visited with other direct link as shown in Figure 8.

Similar to the course management tool, the collaboration group provides
authoring and assessment tools for group collaboration. Figure 9 shows the group
template page.
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Figure 10. Educational Portal Provides a Collaboration Tool for Peer
Review of Scholarly and Creative Works

My Reviews

Receive peer reviews of your scholarly or production works

Good Quiz!, Jana Hickey, Pike, Oct 11,00
Good paper Ali..., John Smith, IUB, Oct 30, 00
My students laved your paper, Bill Chism, IUK, Oct 31,00

Figure 11. Educational Portal Provides a Hyperlink to Various Email
Accounts Used by a Member

My Email

Create shortcuts to your varies school or commercial ema
My E&T Email (Exchange)

My Cybeil eaining Labs Email

My Yahoo Email

My IUPUI Email (Exchange Account)

nformation Technoloc

My Reviews

An important feature offered by the Educational Portal is a software tool
providing acomplete mechanism for peer review of scholarly and creative work
activities ofeducators. Once an educator achieves his/her creative or scholarly
work onthe Educational Portal, the work could be used, evaluated, reviewed and
commended by other instructors. The evaluation notes automatically appear on the
MyPortal page as shownin Figure 10.

My Emails

Many people use two or more email accounts foracademic and work-related
electronic communications. The MyPortal page provides hyperlinks to various
personal email accounts as desired and edited by auser. See Figure 11.

Figure 12. Educational Portal Provides Dynamic News Posting in MyPortal
Page

My News

Receive filtered news or post iterns that relate to your field or research interests.

1U extends partnership with Microsoft

The Office of the YWice President for Information Technology has announced an extension Uf IL's higt
enterprise license agreement with Microsoft, continuing the groundbreaking agreemeni unt
extension of this agreement demonstrates thF- University's commitment to impre
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Figure 13. Educational Portal Provides Personal Calendar to Each Member
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The My News section of the Educational Portal can be setup to automatically
display achanneled or pushed listing of news as desired by amember or asitrelates
tothemember’s field and grade level. The news listing dynamically appears on the
MyPortal page of amember and the system automatically updates the listing as
currentand morerelated news is posted on the environment. See Figure 12.

My Calendar

Eachmemberreceives apersonal calendar with his/her Educational Portal
account. The Calendar can be used for personal or professional applications. The
MyPortal page can automatically show the daily or weekly activities on the
MyPortal page. See Figure 13.

Figure 14. Educational Portal Provides Virtual Bookmark on MyPortal Page

My Bookmarks &

HThL Reference Guide
Indiana Academic Standards
BankOne

Iranian.com

MASDAD




Educational Portal White Paper 287

My Bookmarks

The Educational Portal offers apersonal virtual bookmark listing as part of the
features available on the MyPortal page. The Educational Portal may dynamically
add additional bookmarks into one’s personal bookmark as they are related to the
field, gradelevel and research interest ofamember. Educational Portal members
can edit and add additional bookmarks as needed. See Figure 14.

Figure 15. Educational Portal Research and Development
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OTHERTOOLS AND SERVICES

The Educational Portal can offer additional tools and services as needed.

What Should Be the Design and Development Process?
Asindicated in Figure 15, the research, development and implementation
process ofthe Educational Portal consists of five steps. They include:

1. Conceptual Design
The conceptual design phase includes the development of a white paper to
define the Educational Portal functional and technical requirements from the
conceptual perspective. After the development of the white paper, it will be
necessary to discuss and refine the proposed conceptual solutions in brainstorming
sessions with various stakeholders. The stakeholders are leaders and subject
matter experts from state institutions who will lead the implementation of the
Educational Portal project. Other groups included in the brainstorming sessions are
educational and statewide service provider organizations or institutions such as
statewide IT service and solution providers, K-12, colleges and higher education
institutions.
Tasksinclude:
»  Identify variousstakeholders and institutions to form a working group.
»  Reviewand finalize various services and resources currently being offered
through the Educational Portal environment.
*  Reviewand finalize the design ofuser interface and navigational procedure.
*  Identify and address variousrules and regulations in terms of ownership and
copyright, member responsibilities and obligations, etc.
*  Identify operational practices for dividing responsibilities among various
educational and organizational institutions.

2. Technical Design

Refinementand approvals or conceptual solutions identified in the white paper
should be used to develop the technical design document for the design of the
Educational Portal environment. The technical design phase addresses questions
aboutthe technology platform, software architecture, database design, database
businessrules definition, integrationrequirement and the like.

Tasksinclude:
*  Identifytechnical requirements and specifications for the Educational Portal

interms of capacity, lead, maintenance, etc.

»  Develop hardware and software specifications.
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*  Identifynewtoolsand features notincluded in an off-the-shelfsoftware forin-
house or third party development.
*  Identifyand addressall integration design and security issues.

3. Prototype Development
The prototype development phase includes the construction ofthe Educational
Portal forasmall-scale platform. The main purpose ofthe prototype development
phaseisto simulate the hardware and software systems to verify and measure the
expected requirements before constructing the final enterprise system. The proto-
type system may notoffer the “horsepower” to supportalarge number of users, but
itshould provide the main functionality the final systemis expected to deliver.
Tasksinclude:
*  Specifyandbuild prototype hardware and software environment.
*  Buildprototypesystem.

4. Prototype Testing

The Prototype testing phase includes both technical and functional usability
testing of the prototyped system. A selected sample of users, representing users
of every major group, should be selected to use and evaluate the prototyped
environment. Theusability testers will provide important feedback for debugging
and furtherrefinement of the system. The mostimportant functional requirement of
the system s “ease ofuse.” The prototype-testing phase should measure the ease-
of-use factorand identify alternative measures to improve the usability of the system
forevery user group.

Tasksinclude:
*  Identifyamethodology forusability testing.
*  Selectusability testers from various group users.
*  Conductusability testing and measure the variables.
*  Documentsystem, software, and user interface bugs and usability issues.

5. System Implementation

The lastphase ofthe projectincludes development of the final hardware and
software infrastructure and the establishment of supportresources. This phase
includes the identification of appropriate support groups of staff with defined
responsibilities for various operational and maintenance practices.

Tasksinclude:
*  Buildfinal hardware and software system.
»  Establishvarious support groups with definite responsibilities.
*  Definethemanagementandteaminfrastructure.
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6. System Upgrade/Next Phase

Itshould be assumed thatthe Educational Portal system will require upgrades
andrefinements, asnew technology emerges and new applications and services are
requested. The operational budget should include line support staff for system
upgrades and the development of new services, tools and applications.
*  Identifyresearch and developmentresources.
*  Identifyand secure appropriate budget.
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“Anytime, anyplace, and any subject” is an emerging
theme for distance learning in higher education through
out the world. Portable wireless devices and other
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