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student makes the traditional pilgrimage to the campus bookstore with a new class
schedule in hand. In previous semesters, she would have snaked through long, winding
lines to buy used, highlighted, dog-cared textbooks. This time, however, she logs on at
one of a dozen computer kiosks, enters her authorization number, slides a debit card
through a machine, and leaves the bookstore with a very different set of readings. Be-
sides one traditional textbook (price, $65), she also leaves with two customized printed
books. One consists of a few chapters from several standard textbooks (the book smells
“fresh” because it was printed the night before). It cost only $27. The other customized book
comprises a chapter from a traditional textbook, two case studies from various professors, and
awhite paper written by the professor teaching the course. This book cost about $20. In addi-
tion to these paper documents, she also picked up at the bookstore a customized CD simply
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California-Berkeley, and Judy Brown of Academic Advanced Distributed Learning Co-Lab,
University of Wisconsin.
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marked “English Literature of the 18th
Century” and two 3x5 index cards on
which are printed URLSs for campus Web
sites—one suggesting materials stored in
the digital library on campus, and the
other directing her to supplementary ma-
terials available only on the campus
bookstore Web site.

Back in her dorm room, the student
connects to the Internet and finds an e-
mail from the bookstore waiting for her.
Following links within the e-mail, she
downloads the electronic version of the
physical textbook that she just bought for
$65. She sees that electronic versions of
her two new customized books are avail-
able for just $2.50 and $10 respectively;
she downloads these to her laptop as well.
She visits the Web addresses listed on her
3x5 index cards and selects some of the
additional materials available there. Most
of these ancillary materials are free but
“protected” (though she notes that for stu-
dents at other institutions, there is a $3.50
charge). Finally, while she is organizing
her new digital textbooks using software
on her laptop, the student receives an-
other e-mail. This time, the message con-
tains an attachment from her chemistry
professor, who, with one mouse click, has
sent a sixty-five-page digital course pack
and supplemental reading materials to a
class of 150 students. The total cost of all
these paper and electronic materials is
roughly 30 percent less than what she
would have paid for the same course ma-
terials just a semester before, almost all
are accessible both electronically and in
print, and most impressively, she now has
room in her backpack for something be-
sides books and study guides.

In the near future, this student may
carry a single handheld device containing
all the materials she needs for all her
classes, not to mention a full complement
of relevant reference materials. She will
download and interact with these materi-
als by using software that allows her to
bookmark and annotate content, conduct
quick searches, and look up words in an
integrated dictionary that can read words
and phrases back to her in synthetic
speech. She will connect wirelessly to the
Internet from links within her electronic
materials. Of course, she will be able to
print portions of her digital course books
(if authored and published by campus
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faculty members) anytime she likes. New
electronic reading material for her se-
quence courses will contain links back to
the electronic content from previous se-
mesters, still stored on her reading device,
for quick review and reference. She will
also experience a richer learning experi-
ence made possible by embedded audio,
video, three-dimensional animation, and
tools for collaborative learning.

This isnotanew vision. Educators and
visionaries have been imagining the ulti-
mate learning hardware and software for
some time, presenting even more futuris-
tic scenarios (notable examples being
Vannevar Bush’s 1945 “Memex”* and
Alan Kay’s “Dynabook” from thirty years
ago). But neither is this a scene from a fu-
turistic novel. Electronic reading materi-
als—“eBooks”—are real today, and many
other elements of the vision are only
months away. Digital learning content is
about to overtake the education market-
place and change the way we distribute
and interact with information and, ulti-
mately, the way we learn.

Pieces of the eBook
Puzzle: Gadgets, Software,
Digital Content, and Security
What exactly is an “eBook”? Depending
onwhom you ask, an eBook eitheris a de-
vice specialized for displaying electronic
reading material or is software designed
to display such material. We've been
reading digital content on “glass” for
years, of course. The recent surge in at-
tention to eBooks relates to the fact that
digital rights management (DRM) soft-
ware tied to electronic commerce is now
available. By enabling the protection of
intellectual property in electronic for-
mats, DRM software is revolutionizing
the availability of digital content. In turn,
software and hardware companies have
begun exploring specialized reading
technologies to take advantage of content
previously unavailable in digital form.
The eBook phenomenon has been
hyped by the press as being about popu-
lar trade paperback books, such as
Stephen King’s eBook experiments with
Riding the Bullet. In reality, eBooks can
span a vast range of types of content.
Short stories, plays, research reports,
manuals, textbooks, speeches, white pa-
pers, course packs, and distance learning

materials all make great eBooks. All these
materials can now be encrypted, acquired
free or for a fee, and displayed with spe-
cialized readers (either software or hard-
ware) that make reading electronically
more viable than ever. Admittedly, we're a
long way from replacing the aesthetic feel
of a printed book; however, for readers
who read for information and who are
mobile, the benefits so outweigh the dis-
advantages as to ensure that the era of the
eBook has begun.?

Dedicated eBook devices—including
the Franklin eBookMan, Gemstar eBook,
goReader, and others—are gadgets that
you hold in your hand while reading
digital content. These devices cost be-
tween $125 and $600 and include dic-
tionaries, backlit screens, and friendly
user interfaces that make for a near-paper
reading experience. They are limited in
certain ways—for example, the user may
be unable to print parts of the eBook con-
veniently or to share or lend the digital
files even if the eBook publisher agrees to
it. In addition to these dedicated reading
devices, multifunctional “tablet PCs” and
other light-weight, high-resolution de-
vices are being made or designed. With
these devices, electronic reading will be at
least a secondary feature by virtue of ex-
ceptional screen resolution, handy navi-
gational features, and specialized reading
software.}

In the meantime, tens of millions
of PCs, but especially Windows and
Macintosh laptops, make excellent
eBook devices through the use of free,
downloadable software featuring tools
for individualizing text-resolution pref-
erences. The current eBook readers for
PCs provide a means for literally every
faculty member and student with a PC to
explore this new way of accessing both
protected and nonprotected electronic
content. Adobe Systems Inc. (http://
www.adobe.com/epaper/ebooks/main.
html) and Microsoft (http://www.
microsoft.com/reader/default.asp) have
both introduced software for reading
eBooks on desktop computers and lap-
tops. Another version of the Microsoft
Reader product runs on handheld pocket
PC devices manufactured by Hewlett-
Packard, Casio, and Compaq. Like-
wise, Adobe (http://www.adobe.com/
products/acrobat/readerforpalm.html),

Palm Computing (http://
www.palm.com/), and
Handspring (http://www.
handspring.com/) offer
software for reading eBooks
on handheld devices that
use the Palm operating
system.

Current eBook software
has many advantages over
dedicated eBook devices. If
the publisher or author al-
lows it, eBooks accessed by
eBook reader software may
be printed, loaned, or given
away to friends or col-
leagues. Materials read in
this way may also be anno-
tated, bookmarked, digitally
searched for words or
phrases, and updated via
the Internet by the pub-
lisher or author. Further-
more, text-to-speech and
other audio options can be
highly valuable for vision-
impaired students or for in-
ternational students with
difficulties reading English.
eBook reader software en-
ables eBooks to become dy-
namic with rich embedded
media—with animations,
audio, video, links to the
Web, and links between
separate but related eBooks.
Embedded media can in-
clude a video of a faculty
lecture explaining a partic-
ularly important or chal-
lenging concept; it can be a
simulation of a three-
dimensional object like a
heart or an Egyptian artifact;
or it can be a piece of music
or sounds from the rain
forests of South America.*

Effective eBook software
enables the digital eBook to
mirror the printed book,
with graphics, equations,
photos, charts, and illustra-
tions vividly displayed amid
the text in the same format
and layout as the eBook’s
printed counterpart. This is
especially importantin edu-
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material

has, until
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cation, where graphics are
invaluable tools for convey-
ing dynamic, abstract con-
cepts such as molecular
bonding or the subtleties of
tone and shading in a work
of art. Also important is the
ability to print portions of
the eBook. Many people
prefer hard-copy formats;
printed eBooks can satisfy
that sensual craving for the
feel and smell of paper. On
a broader scale, the process
of creating an eBook can also
result in a Print-On-
Demand (POD) book, which
can have the same look and
feel as the hard copy but can
be customized by content.
POD books can be printed in
small batches, virtually
overnight. The appearance,
including the cover, is al-
most indistinguishable from
the original printed hard
copy.

One potential concern
about eBooks involves intel-
lectual property rights. What
measures are in place to pre-
vent eBooks from being re-
produced and shared in
ways that violate copyright
protections? This potential
“Napsterizing” of textual
material has, until recently,
been a major barrier to entry
into the electronic market-
place by many publishers,
including university presses.
In addition, faculty authors
of supplemental or cus-
tomized materials need to

protect their own intellectual property:.
eBook encryption technology has begun
to ease authors’ and publishers’ fears.
Publishersand authorsneed onlytoadd a
security layer and assign permissions to a
work to market it as an eBook. Typical se-
curity software locks the eBook to the
purchaser’s computer so that it cannot be
printed, copied, or forwarded to other
computers without payment or “permis-
sion” (unlocking content without a fee).
Rights-protection software is also becom-
ing increasingly sophisticated; now, while
maintaining very high levels of security,
the author or publisher can allow the
reader (buyer) to lend the eBook for se-
lected periods of time (though with
eBooks you never need to worry about
whether you'll get the book back, because
you select the period of lending!). The
new protected digital content can also be
set to “self-destruct” after the end of a se-
mester. This alone allows the develop-
ment of completely new business models
for texts and supplemental materials.
Electronic distribution schemes can
allow an entire book or only a certain
number of pages to be printed over a
specified period of time (e.g., ten pages
every week). The eBook encryption
methodologies may even be set to give
the book away to a specified number of
users. As rights protection software in-
creases in sophistication, more and more
options will become available to faculty
authors, publishers, and readers.

The eBook revolution has spawned
several new support businesses: compa-
nies that provide DRM technology; con-
tent conversion houses, which aid pub-
lishers in converting existing print and
electronic content to eBook formats; and
system integrators and clearinghouses—
such as Lightning Source (http://www.
lightningsource.com/), Reciprocal
(http://www.reciprocal.com/), iUni-
verse.com (http://www.iuniverse.com/),
and OverDrive (http://www.overdrive.
com/)—which provide encryption, host-
ing, and e-commerce integration services
to authors, publishers, and resellers.
Before long, specialized rich-media
authoring services, copyright clearing-
houses, and digital object vending
services will also be established. Besides
these service providers, online resellers
such as Amazon.com and Barnes &
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Noble have begun vigor-
ously marketing eBook con-
tent, and online college
bookstores will start to do
the same fairly soon. Finally,
specialized system integra-
tor companies will soon be
assisting libraries with inte-
grating eBooks into their
lending systems.

How eBooks Add

Value to Education
eBooks (in the broad sense
of electronic content) are
ideal for the academic envi-
ronment. A number of so-
cial and economic factors
make eBooks or digital con-
tent preferable to paper text-
books and course materi-
als—or at least highly
desirable as adjuncts to
these materials. First of all,
eBooks provide a means for
nontextbook course adop-
tions whether the material is
a trade book (nonfiction, bi-
ography, etc.) or customized
content authored by the fac-
ulty member or colleagues.
This is particularly appeal-
ing for upper-division
courses, in which textbooks
are used less frequently.

In addition, textbooks in
eBook format can be made
modular. This will allow the
faculty member to review a
fifteen-chapter textbook and
simply select the three or
four chapters that are rele-
vant to a course. This modu-
lar selection can be offered

eBooks can
enable daily,
weekly, or
monthly
updates

via the
Internet,
eliminating
out-of-date
textbooks.
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electronically and as a POD
book in the bookstore, with
either option costing con-
siderably less than the price
of the complete printed
textbook.

Another distinct advan-
tage of eBooks is the equality
of access to learning materi-
als they provide to both the
campus-based and the dis-
tant learner. Students who
are literally anywhere in the
world will have access to the
same content that is avail-
able to the student on cam-
pus, whether that access is
through the faculty Web
site, the college bookstore,
or the digital library. Fur-
thermore, with dictionary
plug-ins and automated
text-to-speech technology,
the eBook reader software
can greatly benefit students
whose primary language is
not English. Similarly, stu-
dents and faculty of foreign
languages, as well as inter-
national students in the
United States, will be able to
access digital content in real
time from a broad range of
countries, whether it be a
Manga comic from Japan or
an original, native-language
version of a scholarly publi-
cation from France.

The eBook format also
opens the door to the many
precious and rare docu-
ments that are currently
under lock and key in col-
lections around the world.
Typically inaccessible to the
average student, these will
become available, as digital
representations, to any stu-
dent in any location. Several
examples of these rare pub-
lications, now available as
eBooks, can be experienced
at the Octavo Web site
(http://www.octavo.com/).

As previously men-
tioned, eBooks can be en-
riched with a broad range of

media types to help with the learning
process. For example, MIT’s Sloan School
of Management is already preparing
“Knowledge Updates,” brief research up-
dates from MIT faculty. Complete with
video, audio, and potentially animated
materials, these updates are current re-
search snapshots intended as much for
alumni, corporate customers, and friends
of Sloan as for current students.

Keeping current is an additional ad-
vantage of eBooks. For courses on
cutting-edge technologies or current af-
fairs, textbooks are out-of-date the
minute they are printed. eBooks can en-
able daily, weekly, or monthly updates via
the Internet. This would eliminate out-of-
date textbooks and would help the stu-
dent and instructor stay on top of devel-
opments relevant to their courses.

eBooks can also improve on qualities
of traditional printed books. Like a paper
book, the eBook will become marked
with highlighting, with page corners
turned down for quick reference, and
with notes made in the margins of the
pages. The difference with the eBook is
that all of these aids will be the user’s own
amendments rather than the vestiges of
the learning habits of previous owners. In
addition, the digital medium is often sim-
ply more convenient or appropriate as ei-
ther a replacement for or an adjunct to
the potentially heavier, environmentally
unfriendly paper medium.

Finally, another factor that may influ-
ence the adoption of eBooks and other
digital courseware is the financial model
used by traditional textbook publishers
and the financial burden this model im-
poses on students. The average price of a
new textbook in 1998 was almost $62,
and this price is anticipated to increase
4-6 percent per year. This represents a
nearly 500 percent increase since 1965.
Contributing factors to this worsening
economic scenario include the fact that
24 percent of all academic books are re-
turned to publishers from college book-
stores® and the fact that each purchased
book is turned over six times or more on
average before it is out of circulation. As a
result, one-third of students buy used
books,” and one-third do not even pur-
chase the book required for the course.
Only 10 percent of textbook sales are to
international markets,® due increasingly
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to hard-copy piracy as the costs of books
increase. All of these factors, coupled
with bookstores’ and publishers’ profit
margins, lead to textbook prices that in
some cases are higher than the tuition for
the course. Through the utilization of an
eBook “workflow” process that can lever-
age not only eBooks but also POD books
and modular content, eBooks are an op-
portunity for academic textbook pub-
lishers to provide students with content
that is of higher value and is potentially
less expensive.

What Will Make eBooks

Successful in Education?

Three major factors will be required to
make eBooks successful generally and
alsoin higher education: content, accessi-
bility, and readability.

Content

Without electronic content, there is
no eBook. Quality and quantity of
content will together form the most criti-
cal factor in the success of the eBook
phenomenon. In the education space,

content comes from two main sources: (1)
author- educator-publisher teams and (2)
educators themselves, publishing inde-
pendently. Textbook publishers are
moving rapidly to provide previously
published content in digital formats. At
the same time, faculty are exploring
authoring their own materials for elec-
tronic distribution as eBooks (encrypted
to protect the author’s intellectual prop-
erty and made ready for transactional
e-commerce). Beginning this fall, a
number of major academic publishers—
including Addison Wesley, Harcourt,
McGraw Hill, and Houghton Mifflin—
will offer leading textbooks in an op-
tional digital format, along with a variety
of study guides, solution manuals, and
other supplemental material. Publish-
ers’ experimentation will provide
instructors with greater modularity and
individualization of content selection
while simultaneously offering higher-
value content to students.

Using a variety of relatively inexpen-
sive authoring and desktop publishing
software, instructors are now able to com-

pile digital course packs, supplemental
reading materials, and syllabi and to save
these materials as secure files that they
deliver to their classes via e-mail. Also,
many colleges and universities already
have collections of instructor-written
content, which may be converted to se-
cure, interactive course books by univer-
sity presses using DRM software.

To supplement the authoring of
eBooks with existing tools, eBook-
specific authoring software is emerging
that will leverage the desire for rich
media, embedded digital objects, and
rights management options. For digitiza-
tion of legacy print material, screen-
capture software and text distillers can
create eBooks from their paper form.
Most books published within the last
seven years have been created digitally
and translated to Postscript for printing.
These files are the most readily available
for conversion to eBooks. The other
major format being proposed for eBooks
is the Open eBook Forum (http://
www.openebook.org/) XML-based for-
mat. Microsoft’s .lit format is a proprie-

tary variation of OEBF. Many OEBF-
based books should be scrutinized by ac-
ademics in particular to ensure proper
formatting and true pagination (e.g., for
accurate references).

Accessibility
The acceptance of eBooks by the higher
education community will be directly
proportional to ease of access. The bur-
den here falls on back-end fulfillment.
Textbooks, course books, and other digi-
tal learning materials need to be as easy to
find, buy, obtain, and use as books
bought at a conventional college book-
store or found in the campus library. En-
cryption security needs to be effective but
invisible. With a seamless, one-click
eBook purchasing or lending experience,
students will be excited to switch to digi-
tal. If the process is slow or complicated,
eBooks will not catch fire on campus. Ac-
quiring eBooks needs to be as simple and
as attractive as acquiring and managing
MP3 files.

Campus and public libraries will play
a major role in the distribution of digital

content, especially as specialized lending
services become available through the
DRM schemes.® Many library consortia,
such as the Perseus Project (http://
www.perseus.tufts.edu/), have been
working for years to digitize a wide range
of content. Also, a number of new aca-
demic information service businesses
have emerged, such as eBrary (http://
www.chrary.com/) and netLibrary (http://
www.netlibrary.com/).

The Adobe and Microsoft eBook read-
ers both provide direct access to online
digital content via “bookstore” naviga-
tional buttons. These buttons can be eas-
ily altered by users to link to their desired
sources of content. Students and faculty
can access content from their libraries,
from their online college bookstores
(even if fulfilled by a distributor like Fol-
lett or the National Association of College
Stores), from an academic department
and/or academic computing, from pub-
lishers, or from traditional online book-
stores and specialty digital content ven-
dors such as eBooks.com (http://www.
ebooks.com/).

Readability
A great reading experience is the last key
to the success of eBooks on campus. The
burden here lies with the technology
used to read the eBook, be it the device or
the software. Simple but crucial issues
like the weight, size, and general look and
feel of an eBook device can make or break
its success. Both Adobe and Microsoft
have adopted font-rendering technology
for use on color LCD displays (CoolType
from Adobe and ClearType™ from Mi-
crosoft), allowing users to customize the
sharpness of the font to their particular
preferences. Other factors, like higher
screen resolution on PCs and forthcom-
ing reading devices, will accelerate the
adoption of eBooks.

eBook reading on the desktop PC or
laptop will also be affected by Internet
access, compatibility with operating sys-
tems, ease of use, and look and feel. By its
nature, eBook reading software needs to
interact well with the computer on which
itisinstalled, with no crashes or compati-
bility issues. The overarching question
will be, does the eBook experience
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enhance or detract from the

students’ experience and
education? If it detracts, it
will be a short-lived experi-
ment. If it lives up to its mas-
sive potential, learning will
change forever.

Moving Forward

At this point, some final is-
sues still have no real resolu-
tion, including copyright,
implementation, and de-
mand. Regarding copyright,
when an instructor creates a
course pack using existing
paper materials, he or she
could be in violation of
copyright law if the selec-
tions go beyond fair use. In
migrating to the digital
world, similar rights issues
will need to be addressed
through the publisher and
evolving copyright law. Spe-
cialty digital object identifier
clearinghouses are emerging
to address this need.

The question about im-
plementation is, who within
an academic institution is
responsible for bringing an
eBook program to life? So
far, no pattern has emerged.
Alibrarian, a progressive in-
structor, an MIS depart-
ment, or even a student-run
coalition could gather the
necessary momentum to get
an eBook program off the
ground.

Finally, will students or
instructors be the main
force behind the move to

Faculty
dictate the
content

of their
courses;

will they
also now
insist on
selecting

the media
for consuming
that content?
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eBooks? Who will make up
the demand? Students were
clearly the driving force be-
hind PCs in schools. In a re-
cent survey at the University
of California-Berkeley, 81
percent of students said they
were willing to use an online
order system as a means to
purchase their course read-
ers, because they appreci-
ated the convenience and
were already accustomed to
making online purchases.”
Will they now adopt eBooks
as a digital medium for these
same course readers, or will
the movement be led by the
administration and faculty?
Faculty dictate the content of
their courses; will they also
insist on selecting the media
(digital, POD, print) for con-
suming that content? If
eBooks are the medium of
choice, who on campus will
actually do the authoring,
publishing, and distribut-
ing? The faculty? Media
centers in concert with the
faculty member? Will the
economics of providing
content for the classroom
and for the distance learner
begin to fundamentally
change our notions of in-
structional media so that in
twenty years, we will remem-
ber the $65 hardbound text-
book in the way that some of
us remember mainframe
punchcards?

In a model familiar from
other initiatives on campus, a
cross-interest committee can
quickly investigate the eBook
options available and assess
the most effective way to
meet the approaching eBook
revolution. The process that
is used to begin personal or
institutional experimenta-
tion is relatively inexpensive
because the software eBook
readers for PCs and Macs are
free for personal use and for
posting on campus Web sites

for student and faculty downloading.
Content of all kinds is already available
both for free and for fee. Distribution and
integration into e-commerce, library, and
authentication systems are more complex
issues.

Several study groups and organiza-
tions have already done significant
investigative work, notably the University
of Virginia Library’s Electronic Text
Center (http://etextlib.virginia.edu/) and
Brown University’s Scholarly Technology
Group (http://www.stg.brown.edu/). A
committee from the California Digital Li-
brary has also released a study on
eBooks." In general, college and univer-
sity librarians and academic computing
personnel are likely resources to explore
the topic further. At this early stage, a few
passionate, resourceful groups or indi-
viduals are likely to start the movement
on a grass-roots level. But before we
know it, the student mentioned at the
start of this article will be the norm, not
the exception. €
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Visions, Expectations, and Reality:
The Implications of Pervasive Computing
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Baltimore Marriott Waterfront Hotel

Baltimore, Maryland

Juin us for the first EDUCAUSE Mid-Atlantic Regional
Conference in Baltimore in December 2001!

IT professionals from throughout the mid-Atlantic region will attend this
outstanding program featuring the following tracks:
# Supporting Pervasive Computing on Campus
# Networking
Teaching and Learning
+ Administration/Management

Ubiguitous “Lessons Learned”
(Burilchinag on the successivl nalional conference
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# (Corporate Presentations

[showcasing how corpovations can help
IT professionals)

For more information, visit

www.educause.edu/conference/marc/2001/
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