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Foreword

New Directions for Information Science Education
in the Networked Information Society

Our information environments have changed drastically during this decade since the
explosion of the Web in mid-1990's. Library and information science schools have been affected
by this drastic change and are seeking new directions for education for the future. The annual
symposium of the Research Center for Knowledge Communities (RCKC), University of
Tsukuba, focuses on the new directions of information science education at LIS schools in the
North America and the Asia-Pacific Region.

The symposium has invited a number of distinguished speakers from library and
information science schools in North America and Asia-Pacific countries. The speakers will
bring up-to-date information about trends in education at the library and information science
schools in their countries or regions.

This symposium is planned to provide a forum for participants from information science
schools in different environments to bring their experiences and to share information and ideas
about information science education for the networked information society of today and the
future.

(Koichi Tabata, Director of RCKC and Prof. Shigeo Sugimoto)
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Centripetal or Centrifugal Forces at Play?

— Emerging Directions in Information Research and Education —

Ronald L. Larsen

Dean and Professor
School of Information Sciences, University of Pittsburgh, USA

The rapid evolution and ubiquitous deployment of
information technology telegraphs a future of new
capabilities
unimaginable today. It is my intention to share with

horizons in research leading to
you some directions this research may take, informed
by the insights of participants in a workshop sponsored

by the US National Science Foundation.

Beyond the research directions, though, I will also
consider potential implications of that research.
Tensions arise from evolving visions for
information-intensive services, and we in higher
education, industry and government need to consider
adaptations that may be required to achieve the desired

outcomes suggested by these visions.

As we explore visionary futures and possibilities,
there are forces that emerge that introduce tension,
sometimes seeming to pull us apart. But recognizing
these forces and responding appropriately can
transform them, or our perceptions of them, into forces
that bring us together. An exploration of the nature of
these forces may help us understand how to cope with

them.

Research is rarely done for the pure purpose of
knowledge discovery; it is driven by needs and
priorities. These priorities have a number of dimensions
to them. Many of us like to think of research as an
intellectual process to advance knowledge and
understanding, but that is not all it is. It frequently
aspires also to advance societal and cultural prosperity,
preserve lessons of the past, explore potential futures,
and provide economic security. And it also seeks to
ensure safety and national security, and understand the
implications new research discoveries have on existing
practices, processes, systems and infrastructure and
their impact on society.

Underlying all of these objectives is information.
We are rapidly becoming an information-intensive

global society. While the discovery of knowledge and
understanding is fundamental to advancing the frontiers
of science and engineering, we also depend on industry
to transform new knowledge into services, and
government to set effective policy regarding economic
and cultural prosperity. Technology directly impacts
our safety and security. It enables us to detect threats
and understand opportunities — it enables us to organize,
extract and interpret the information that is vital to our
survival.

Two years ago, Professor Howard Wactlar
(Carnegie Mellon University) and [ organized a
workshop for the US National Science Foundation to
explore future needs and to propose directions for
research in digital libraries'. Digital libraries already
provide a foundation for information and information
services that is transforming research, scholarship, and
education. The workshop was centered on a deceivingly
simple model, but one that was entirely sufficient to
understand current needs and to explore visionary
futures. The model consists of three primary
components: users, information, and interaction.

Users interact with  information  through
repositories; repositories are carefully architected
entities in which information is organized, stored, and
indexed. Users interact with repositories in several
ways. They interpret their information needs in terms
relevant to the repository and its contents. They query
the repository and retrieve relevant information,
manipulate that information in order to extract results
that are meaningful for them and abstract or aggregate
the information into forms responsive to the initial need.
They may return a value-added interpretation of the
information to the repository.

! Larsen, R., and Wactlar, H., “Knowledge Lost in
Information,” Report of the NSF Workshop on Research
Directions for Digital Libraries, June 15-17, 2003, Chatham,
MA, NSF Award No. 11S-0331314,
http://www.sis.pitt.edu/~dlwkshop/report.pdf
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But this is too abstract a characterization of users’
interactions with repositories. We need to penetrate
these activities deeper in order to understand future
needs, challenges, and opportunities. I suggest four
fruitful directions that directly serve users:

e Management of individuals’ personal libraries,

e Collaboration among information user
communities,

e Semantic interpretation of user intentions,
otherwise known as “Do What I Mean”
(DWIM), and

o Cognitive completion through anticipation of
needs based on user context (what’s been seen;
what’s been done,) and correction of simple
but non-trivial errors.

Regarding the information, itself, several basic functions
will be considered:

e Capture of new information (from remote
sensors, for example),

e Discovery of relevant information and
information sources,

e Analysis of information,

e Transformational capabilities to make
information more useful and more usable for
people.

Capture involves the real time reception and ingest of
potentially large volumes of data. Discovery addresses
the ability to extract information automatically, or
“read” the information in its emerging context. Analysis
is the interpretation of new information in the context
of prior information. Transformation applies to
customization of distinct tasks for particular users, and,
again, context is vital. One user may prefer to examine
text to understand data. Another user may need to see it
rendered pictorially, while a third may derive greater
value from a spreadsheet, graphic, or chart. Imagine a
system that could automatically ingest a vast body of
raw material and not only organize, cluster, or rank
order it, but also detect the biases that may be present,
whether they derive from instrument calibration or the
intellectual interpretation of a human. Imagine the
ability to automatically detect what may have been the
intention behind an author’s particular writing. Imagine,
further, the ability to identify that which is novel,
simply different subsets of

unique, or among

information and, particularly, newly received

information.

Question-answering systems have been the subject
of research for at least 30 years, yet effective question

answering remains a major challenge. Current question
answering systems can handle factual information, but
they have yet to deal effectively with more abstract,
conceptual information. Within and beyond question
answering, we need to understand how individuals use
information in terms of patterns and levels of
abstraction. And then we need to be able to manipulate
those patterns and abstractions, always within the
user’s context.

One of the reasons Bangalore has become so
important over the past decade derives directly from the
unrelenting pace of technology that is resulting in
“digital domination”. Each of us now carries and
depends routinely upon a multitude of devices that owe
their existence to digital technology. Computers control
our automobiles; we fly in fly-by-wire airplanes; and
embedded computers even operate our refrigerators and
toasters. Computing is now ubiquitous and sensory
networks are widespread. Digital devices are literally
distributed everywhere throughout our society. Despite
our dependence on computing, we continue to complain
about information overload. And this frustration is
likely to continue because the pace of technology
advancement will continue to exceed society’s ability
to absorb it. We cannot expect quick, simple answers to
reduce this sensation of information overload.

While technology advances briskly, society evolves
more slowly. We have yet to develop a threat-resistant
information infrastructure despite a lengthy and
increasing record of attacks on that very infrastructure.
We feel threatened as individual humans by the
ubiquitous surveillance systems designed to protect us.
And we hear increasingly about new concerns such as
“information pollution” that are poorly defined and
even less well understood. There is an irony here. It
appears that
quick-fix solutions to address technologically-induced

recurrent failures of technological
problems fuel accelerated searches for such solutions.

property is
discussion at this conference. It will be interesting to

Intellectual on the agenda for
see what progress is reported, as the participants in the
NSF workshop expressed little encouragement in the
vexing search for global solutions to the intellectual
property issues with which we are wrestling today. The
occurrence of this conference in Bangalore stands as
evidence of the intense competition for global
information products and services.

But let us get back to this vision of

context-dependent services focused on humans.

Consider a supporting framework based on three
dimensions: information, technology, and society.
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In higher education, we tend to isolate our
disciplines along these axes. Issues of information
technology are typically taken up under the auspices of
computer science and engineering, electrical
engineering, or telecommunications. Topics regarding
the management, organization, utilization, and
preservation of information are more likely to be
addressed in library science. And when it comes to
societal impact, the liberal arts, business, and law
typically step forward. As long as the issues are
separable, disciplinary isolation may be sufficient. But
over the past couple of decades, we have seen greater
independence among technology, information, and
society that suggests a need for greater interdisciplinary
research leading to new ways of thinking about these

issues.

Interdisciplinary interaction is emerging to address
these new challenges. Collaboration among scholars
and practitioners in library science, computer science,
and engineering has evolved the discipline of
information science. Information science can be
visualized as residing on the plane defined by the
information and technology axes; it seeks effective,
human-centric solutions for information-intensive
domains. The three axes also define two other planes:
namely those defined by the information and society
axes and by the society and technology axes. These
further

interdisciplinary collaboration addressing issues such as

planes provide opportunities for
the management and accountability of public records,
information ethics, and the role of technology in

society.

But I suggest that new interdisciplinary research
challenges reside beyond the planes defined by pairs of
axes, in the space defined by all three. The systems of
today are not only technologically complex, but are
also information intensive and deeply embedded in our
societies’ infrastructures. They cannot be developed
effectively in a mono-disciplinary vacuum. We need to
understand how all of the pieces fit together and
mutually interact, in order to design systems that are
not only technological successful but are also
appropriately sensitive to the societal constructs in
which they operate.

Take information assurance, an area of increasing
importance around the globe, as an example. Viewed as
a technological problem, solutions such as
cryptography, steganography, key management, and
intrusion detection come to mind. Viewed as an

information issue, other terms come to mind:
identification, authentication, provenance, and access
control, to name a few. Viewed from a societal
perspective, yet another set of terms emerges:
confidentiality, privacy, integrity, and authority. Can
one effectively address information assurance without
embracing all of these concerns in a total solution? I
suggest that one cannot. But when one does, conflicts
arise from norms held by constituents in differing
disciplines.

Natural tensions arise in a number of areas.
Consider values, for example, where to some, strength
is derived from information access, while for others
power is founded on information control. Goals are
also subject to conflict. For some, safety and security
accrue through limits to access and protective locks on
content. (Consider, for example, the “need to know”
criterion for access to classified information, or the
current fascination with digital rights management.) On
the other hand, justice and accountability are founded
on principles of dialogue and debate, for which access
to information is critical. Models provide another area
of tension. Information access provides richly rewarded
business opportunities, but public access to information
is also a societal responsibility. Democracy, itself, is
founded on principles of information access. Tension
over models is further exacerbated by economics.
Information is expensive to produce, but it is very
inexpensive to replicate, deliver, and distribute. And
finally, there are issues of ethics. What does it mean
from an ethical standpoint to manage information in the
world today? There are those, given the experiences of
the recent past, who would argue that ethics is trumped
by the realities of a brutal world. A compelling
alternative view is that ethics is motivated by the
realities of that same world.

The increasing need for interdisciplinary research
and collaboration spanning information, technology,
and society, and the recognition of deeply rooted
tensions emerging from such interactions among the
disciplines has fostered a new dialogue among leading
institutions of higher education in North America.
Some of these schools (currently eighteen in the US
and Canada) have organized themselves into a
consortium of information schools, or I-Schools, to
address these issues directly.

There is similar interest in Asia, to which this
conference bears witness. Collectively, we are striving
to illuminate and provide greater clarity to the role of
an I-School in the 2Ist century. We believe that
I-School’s have a crucial role in the education of
professionals to lead society through the difficult and
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complex transition to a global information society.
I-Schools’ mission aligns with higher education’s
historic role of conducting the fundamental research
necessary to derive underlying principles and theories
leading to accurate understanding, effective policy, and
efficient practice.

I-Schools attempt to focus on issues that bring
critical questions into better focus, such as the tension
between intellectual property protection and fair use.
They seek a better understanding of the implications of
alternative system design strategies such as open
extensible systems versus proprietary closed designs,
both of which have proven to be viable but with
different costs and different effects. They explore issues
of information security versus accessibility and the
resulting implications on public policy. They study the
forces that lead to a preference for the expedient rather
than the ethical. They consider issues of information
secrecy,  and appropriate
accountability through records management.

requirements  for

As 1-Schools position themselves for the 21st
century, a careful balance is needed to uphold the
long-standing and durable traditions of higher
education while responding to the rapidly evolving
challenges confronting society. I-Schools are not ivory
towers. Those of us who are their faculty cannot live in
a cloistered domain of academic isolation. We live in

and are part of the world. Nor can we address the

breadth of vital issues without the help of others. We
must leverage each individual’s and each school’s
strengths; the problem space is so large that no school
has the possibility of making more than a very small
contribution. We are learning to leverage our local
strengths, and to network our global resources to build
larger capabilities. We are learning to apply principles
of globalization to the education of our students. We
are experimenting with out-sourcing to leverage the
strengths of our peers and with in-sourcing to capitalize
on local strength. Ultimately, we strive to build
networks of excellence that span state and national
boundaries to build a global educational capacity.

Strategic partnerships are vital; they must include
not only institutions of higher education but also
government and industry. International partnerships
offer exciting opportunities to extend the I-School
vision globally and to develop educational applications
of out-sourcing, in-sourcing and collaboration around
the world.

The I-School mission is to educate information
professionals who will create systems that integrate
people, information, and technology to create effective
solutions for a global, information-intensive society. It
is a mission that is beyond the scope of any one
institution, but one that is achievable through the
collaborative efforts of partners around the world. It is
necessary, it is timely, and it is happening.
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The School of Information at the University of Michigan*

John Kingl) and George Furnas®

)

Speaker: Gary Olson”

"Dean and Professor
Y 4ssociate Dean and Professor
Y 4ssociate Dean and Professor
School of Information, University of Michigan, USA

* This document was written in the Fall of 2003 on behalf of the School of Information by John King and George Furnas. It

appeared as the introduction to a strategic assessment report written by the faculty and staff of the school.

School of
Information (SI) is a bold attempt to come to

The University of Michigan’s
fundamental terms with the Information Age. The
School’s mission can be summed up succinctly:
“Bringing information, technology and people together
in more valuable ways.” The School is committed to
making information and information technology
increasingly valuable to human welfare. This challenge
requires addressing intellectual problems that are novel
and difficult, and changing institutions in academia and
in society at large. The principal strategic objective of
the School is to confront these problems decisively and

be leaders in responding to them.

The School began this campaign when Daniel
Atkins assumed the role of Dean in 1992 and began
assembling the resources required. In a short time the
School secured significant financial backing from
University of Michigan President James Duderstadt and
from the W. K. Kellogg Foundation. Dean Atkins built
a stellar group of faculty drawn from the University of
Michigan and beyond. He led the effort to consolidate
the vision that created a new school from various
historic roots. The new school was different from many
academic programs in its breadth of mission and
intellectual scope. Most important, the School
embraced an integrated view of the issues of
information. Information connects across space and
time in sophisticated and contingent ways. Accordingly,
the School was conceived as a non-departmentalized
enterprise focused on an integrated learning model with
multidisciplinary foundations. The result has been a
rich portfolio of research and instructional capacities
that breaks new ground, spanning disciplines.

SI’s vision is that of a heterogeneous and
multi-disciplinary faculty tied together by shared

interests and a common commitment to professional
education and research related to information. The
integrated vision provides the master narrative of the
School, but it is embodied through practical
specializations in Library and Information Services
(LIS), Human-Computer Interaction (HCI), Archives
and Records Management (ARM), and Information
Economics, Management and Policy (IEMP). These
serve as formal professional specializations within the
integrated Masters of Science in Information (MSI)
degree program, and they help organize activity within
the School and establish identifiable linkages to
professional communities outside the School. They
have become strong mobilizing forces without eroding
or threatening an integrated vision. An important
strategic challenge remains the maintenance of
appropriate balance between integration and the
practical utility of specialization. This is particularly
true with respect to the School’s Ph.D. program and in
the building of the faculty.

The School is not alone in its belief that
information is important, a critical area of research and
training. In the years since SI’s development began,
several dozen such schools have emerged from a
variety of disciplinary beginnings. The name “School
of Information” is no longer strange and puzzling; it is
now seen as representative of an intriguing and
powerful notion that is gaining salience in all walks of
life. An institutional transformation is under way in
higher education focused on the study and design of
information and information technologies. Key
discriminating factors among these new programs are
the degree to which they successfully pursue an
interdisciplinary view of the problems, and their

commitment to the goal of improving human welfare as
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a result of their efforts. SI’s goal of leadership rests
primarily in these discriminating factors.

In the sections that follow, we attempt to provide a
sense of the spirit of the School as captured by key
intellectual signifiers. These are used to frame the
essential tension embodied in the SI enterprise, as
illustrated by two creation myths about the School’s
origins. From these creation myths a story emerges
about the struggle to balance the practical need for
professional education with the intellectual challenge of
the integrated vision and the ethic of human service.
This struggle gave rise to the school’s professional
degree curriculum for the Masters of Science in
Information, or MSI, and from this struggle a number
of important lessons were learned. These lessons shape
the strategic challenges facing the School.

Intellectual Signifiers and the Spirit of the
School

It is difficult to capture the spirit of the School of
Information by examining faculty bios, curricula,
student profiles, and descriptions of research projects
(e.g., as available on the School’s website'). Each of
these makes a contribution to the whole, but the spirit
of the School is found in the ongoing intellectual
interaction among its members. Over the course of ten
years, a set of intellectual signifiers have emerged that
capture different aspects of the spirit. They can be
found in white papers, minutes of meetings, descriptive
literature, and handouts

from classes. Four are

particularly important:

Borromean Rings.

Borromean rings (Figure 1) are a set of three rings,
interlocking such that the removal of any ring causes all
three to separate. The three rings represent the School’s
primary foci of people, technology, and information.
The interlocking nature of the rings signifies the fact
that value can only be created when the entire set is
present and integrated. SI embodies the dual goals of
understanding and  improving  the
represented by the interlocked rings.

phenomena

Pasteur’s Quadrant. (Figure 2)
This idea is taken from Donald Stokes’ 1997 book
of that name®. Stokes replaces the traditional distinction

! www.si.umich.edu

2 Stokes, Donald. Pasteur s Quadrant: Basic Science and
Technological Innovation. Washington, DC. Brookings
Institution Press, 1997.

Figure 1. Borromean Rings

Research is inspired by Considarations of Lise?

| Mo L
Pura basic Lize-inspired
Yos Rasearch basic regearch
Quest for [Bohr) (Pastaur)
fundamental
undarstanding? Pure applied
Mo research
(Edizon) |

Figure 2. Adapted from Pasteur’s Quadrant (Stokes, 1997)

between basic and applied research with a dynamic
model that characterizes the challenge of human
understanding as the embodiment of both. His ideal is
Louis Pasteur, the 19th century polymath whose work
is characterized as use-inspired basic research. The idea
embodies the SI faculty’s view of research in the
information realm.

Core and Cloud.

This concept, suggested in Figure 3, refers to the
interaction of some kind of core with a larger, relevant,
but less tightly coupled cloud surrounding it. The idea
has gained currency in discussions of the future of the
university.’ SI’s implementation has two different but
related meanings. One refers to core ideas related to
information that are surrounded by a larger cloud of
relevant ideas. The other refers to a core of individuals
engaged in the quest for wunderstanding and
improvement, surrounded by larger community of
and

individuals who interact with, benefit from,

contribute to the core.

3 “The core and the cloud — a cardinal in cyberspace,” in The
Economist, (1997).
http://sputnik.dpi.inpe.br/economist/uni4.htm
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Figure 3. Core and Cloud

Connect!

This is drawn from E.M. Forster’s dictum about the
duty of the writer to engage the passion of life, and has
been appropriated for a variety of purposes in which an
existential call to action is appropriate.* Within SI the
call to action focuses specifically on the need to
connect the core and the cloud with respect to both
ideas and people.

These signifiers taken together suggest a powerful
underlying tension that characterizes the School of
Information. The Borromean Rings embody the tension
between the separate rings and the unity of the set.
Pasteur’s quadrant lies at the tense intersection of
fundamental and use-based ambitions for knowledge
generation. The core and cloud model carries the
tension inherent in distinguishing the core from the
cloud (and both from the rest of the world). The
admonition to connect arises from the difficulty of
establishing ties between the multiple communities
represented in the core, the cloud, and the larger
environment. This pattern of tension can be seen most
vividly by examining the School of Information’s
evolution over the past decade.

The Essential Tension

The School of Information embodies compelling
new ideas about information in the context of a long
institutional legacy. It is impossible to separate these
aspects of the School, but the relationship between
them has often been tense. This tension can be captured
by what we call “creation myths” regarding the
School’s emergence. This metaphor does not suggest
that either of these characterizations of the School’s

* In fact, the quote is “Only Connect,” but it is commonly
changed in practice to “Just Connect.” The original is in
Forster’s 1910 novel, Howards End: “Only connect! That was
the whole of her sermon. Only connect the prose and the
passion, and both will be exalted, and human love will be seen
at its highest.”

creation is fictional; in fact, the tension arises because
both are fundamentally accurate, yet they are at odds in
important ways.

The first creation myth is that the School of
Information was an entirely new academic program
designed to pull together multiple perspectives on the
topic and synthesize them into a new construction. This
endeavor could have been carried out in several
different ways, but the way chosen at the University of
Michigan was to build the School on the foundation of
a pre-existing academic program, the School of
Information and Library Studies (SILS). SILS was both
available for the purpose and already included
important components of the new venture. The result
was a replacement of SILS by SI, carrying forward
aspects of SILS but
fundamentally different enterprise.

selected representing a

The second creation myth is that the School of
Information represents an outgrowth of the 70 year old
academic program called the School of Information and
Library Studies. This program had focused on key
aspects of the information realm, but various factors
made it desirable to expand the School’s portfolio
significantly. The opportunity to do this came when a
group of faculty with skills in the new areas agreed to
join the School and add their strengths to the effort. The
result was a natural evolution from SILS to SI, adding
important new dimensions to the SILS tradition that
warranted the contraction of the School’s name to
simply the School of Information.

Few in the SI community subscribe completely to
either of these characterizations, but nevertheless, they
denote significant tension regarding the School’s origin
and destination. The tension took two forms. One was
the inevitable political turmoil that accompanies radical
change in the structure and direction of academic
programs. The other was the challenge of synthesizing
multiple disciplinary perspectives into a coherent
intellectual endeavor. These tensions might have
destroyed the venture, but in fact, the desire to grapple
effectively with the latter helped overcome the former.
SI evolved from a bold and somewhat fractious
endeavor into a bold and cooperative endeavor through
the creation of the school’s new professional education
program.

The SI community was united by several shared
beliefs. One was belief in an increasing need for
information professionals, skilled practitioners who
understand the complexities of the information realm
who can help individuals and organizations deal with



New Directions for Information Science Education in the Networked Information Society
Annual Symposium of the Research Center for Knowledge Communities

March 9, 2006, University of Tsukuba, Japan

those complexities in reaching their objectives. This
was not surprising, given that this professional bias was
embodied in the SILS enterprise and in the fields from
which new faculty came: management, public policy,
engineering, computer science, and so on. Another
belief was that the information realm could not be
understood and improved only through the creation of
pillars of academic excellence in sub-specialties related
to information. There was a critical need to find the
deep connections between the fundamental ideas
embodied in each of the sub-specialties. This proved to
be an extraordinary intellectual challenge. It often
seemed that the traces of the deep connections would
dissolve into a dark abyss without the necessary
scaffolding to discover or create the deep connections.
The resulting endeavor, which might be described as
scaffolding the abyss, emerged as a fundamental and
ongoing mission of the School.® Finally, both the
creation of information professionals and the effort to
scaffold the abyss had to be motivated by the desire to
improve human welfare. This led to the embodiment of
the concept of service learning in both instruction and
research that proved to be a strong motivator for
excellent faculty and students to join the School.

The interaction of these beliefs was as important as
the beliefs themselves in the emergence of the SI of
today. SILS was a going concern with a highly
regarded professional Masters of Information and
Library Studies (MILS). This program formed a
starting point for the vision of the information
professional, but that vision went considerably beyond
the MILS curriculum. The goal was to create a bold
new curriculum that embodied both the quest for the
deeper connections between aspects of the information
realm, and the commitment to service learning. The
carly efforts at scaffolding the abyss were applied to the
evolving curriculum for the 48 unit Masters of Science
in Information, forcing the faculty to think through
many of the difficult challenges the scaffolding effort
itself entailed. As the new curriculum was implemented

> The authors of this report created the phrase “scaffolding

the abyss” in an effort to evoke some sense of the challenge.
On review of the report, several thoughtful colleagues raised
concerns about the use of this phrase, providing persuasive
arguments against it. (e.g., an abyss is too empty, a scaffold is
too temporary, nouns are not verbs) In the end, they agreed
that it could be used, but they still had concerns. This
controversy illustrates quite nicely the dilemma of the
endeavor itself. All SI faculty understand the endeavor, but
none can describe it succinctly in a manner that their
colleagues will accept. Territory that can only be addressed
through allusion and that has no real name is probably a good
definition for a frontier.

on a student body that was substantially unchanged
from the 36 unit MILS program, the difficulty of
conveying the complex ideas the curriculum contained
became clear. This forced a re-thinking of major
aspects of the curriculum, and often, major aspects of
the scaffolding effort. In the mean time, the
implementation of the service learning concept in the
form of the school’s Practical Engagement Program,
forced students to test their curricular experiences
against real-world problems, which brought yet more
information to the curriculum-scaffolding nexus.

On top of this already daunting challenge was the
inevitable institutional dynamic of trying to change a
going concern in real time without stopping. To use the
example of the electrician who handles live electrical
circuits, the SI faculty had to “work it hot” while trying
to persuade prospective students to join the endeavor,
to teach them once they were in the program, to
manage their practical engagement and directed field
experience efforts, and to help them find meaningful
jobs upon graduation with an MSI degree that no
employers had heard of before. When all that was
accomplished, the students had to demonstrate high
levels of performance and accomplishment to justify
the investment SI had made in creating the new
program, and to provide an example to prospective
students that the MSI was a smart degree program to
pursue. The elapsed time to accomplish this was about
four years, from implementation in 1997 to the first
clear signs of success in 2000. That was a time of
tension for the SI community, and for the stakeholders
in the SI venture at the university level and beyond. As
the evidence of the effort’s success mounted, it became
clear that long-term challenges were just beginning.
Those challenges are grounded in the learning
experienced during the development, implementation,
and follow-through in the MSI program that embodies
the notion of the information professional, informed
through the scaffolding effort, and imbued with the
ethos that comes from service learning.

What We Learned

The learning that came out of the emergence of SI
is as complicated to express as the experience itself was
to endure. Nevertheless, the learning can be
summarized in a few key observations.

Lesson One: It can be done.

The first thing we learned was that it can be done: it
is possible to create a bold new program informed by
the intellectual effort of scaffolding and embodying the
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ethos that comes from service learning. Moreover, it is
possible to do this while “working it hot,” transforming
an existing instructional program in profound ways
while maintaining remarkable professional continuity.
The SI faculty were unwilling to discard or bypass key
professional elements of the old SILS model, in part
because they represented important career trajectories
for students, and in part because the faculty believed
that SI could provide valuable intellectual leadership to
those professions.

There was considerable discussion in the creation
of the MSI over whether the degree should be offered
as an undifferentiated and unified pedagogy, or an
umbrella with a strong core that branched into
specializations. In order to increase the attraction of the
strange new MSI degree to students familiar with more
traditional degree offerings, it was decided to offer one
degree with specializations in sub-areas such as library
and information services and human-computer
interaction. The deep ambitions of the scaffolding effort
were incorporated in a set of “foundation” courses
required of all students, typically taken in the first year
of the program. The specialization classes would build

upon the foundations.

This was a calculated risk; it was not clear whether
professionally-oriented students would embrace the
complexities inherent in the emergent scaffolding
project. In fact, many students are frustrated by the
foundations courses initially, preferring to move
immediately into courses more germane to their chosen
specializations. However, by the time the students
graduate and move into professional jobs, that view is
completely reversed and the foundations are held to be
the most important part of the program. The
foundations courses have the effect of destabilizing
student professional sensibilities in constructive ways,
breaking down old models and introducing a new
flexibility of thought. There is much migration by
students among the specializations while they are in the
program, as well as boundary crossing after graduation.
Students following the Library and Information
Services specialization take positions in areas never
previously seen to be part of the library world, while
students following the Human-Computer Interaction
specialization take positions in libraries. The so-called
“Tailored” specialization, in which students construct
their own program, has been one of the fastest-growing
options in the past few years. The MSI students appear
to grasp the underlying notion of the scaffolding effort,
even if they are not directly participating in it.

Lesson Two: The accompanying need for institutional

change.

The second thing learned was that changing the
pedagogical thrust of education in the information
professions requires simultaneous change in the larger
institutional realm of the professions. This lesson was
learned quickly upon the launch of the MSI program in
1996. The SILS professional Masters in Library and
Information Studies (MILS) had long been ranked at
the top of accredited librarianship programs. The
American Library Association’s Committee on
Accreditation had scheduled the re-accreditation review
for the MILS for 1997. The relatively simple solution
of seeking accreditation only for the library
specialization within the MSI degree was antithetical to
the whole idea behind the new degree. The School
worked with ALA on an innovative scheme to accredit
the entire MSI degree, thereby broadening the scope of
what might constitute professional training in
librarianship and enabling students with much broader
training to take positions that required a graduate
degree from an ALA-accredited program. Five-year
accreditation for the entire MSI program was granted
by ALA in 1998. This was the first time ALA had done
such a thing, and the action sparked considerable
controversy among traditionalists. In the end, however,
the innovation prevailed: in 2002-2003 the ALA
re-accredited the MSI for a full seven years,
specifically noting SI’s leadership in broadening the
field of library education.

This story about librarianship is important because
that field was the first among the information
professions to achieve strong institutional status
(around the turn of the 20th century), but this kind of
institutional change has been replicated in various ways
in other professional areas related to SI. Computer
science and management information systems programs
have been around since the 1960°’s. They have been
stable within their respective institutional homes,
typically engineering and management schools, but
they also have long been rather isolated intellectually
and confused with respect to their professional standing.
These programs have been criticized for becoming
increasingly inward-looking, narrowing their foci
instead of embracing the rapid expansion of the
intellectual and pedagogical aspects of the information
realm. The 25 or so ARM programs in North America
are embedded as sub-specializations in LIS programs or
history departments. SI is the first school to offer
graduate education in ARM that is on par with other
specializations. The larger ARM community is
watching this development with interest. The younger
field of HCI, in contrast, has wandered from one
possible institutional home to another, finding difficulty
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in establishing legitimacy in programs such as
engineering, computer science, management, or
psychology. SI has taken important institutional
leadership roles in all three of these areas. SI faculty
serve on the boards and direction-finding committees of
key professional society boards such as the Computing
Research Association that represents Ph.D. granting
computer science and engineering departments in North
America, and the Association for Information Systems
that includes most of the information systems faculty in
management schools. The HCI community has watched
the evolution of HCI in SI, and a number of strong HCI
groups have begun to emerge in the information
schools evolving along the lines of the SI model. This
institutional leadership extends to the realm of national
and international policy, where SI faculty are active in
shaping the information agendas in the National
Science Foundation and other US agencies, and in the
development of information policy in Europe and Asia.

Lesson Three: Such an ambitious venture requires
appropriate resources.

A third major lesson concerns the importance of
adequate resources for such an ambitious venture. The
University of Michigan and the W.K. Kellogg
Foundation made very substantial financial investments
in the SI venture between 1992 and present. This
enabled the School to assemble key faculty and begin
the difficult process at the curricular-scaffolding nexus
before it was necessary to show large enrollment
increases. In this way, the School was able to create the
instructional vision first and then attract students to it,
rather than the more common but less effective practice
of trying to co-evolve a pedagogical vision and rapid
student growth. It also enabled the creation of
infrastructure in the areas of student services,
instructional computing, and teaching innovations that
would have been impossible otherwise. Financial
resources helped bring together other key resources,
such as a heterogeneous faculty who brought with them
diverse views of how to achieve academic strength.
These included a strong focus on research and doctoral
education, and innovative ideas for balancing teaching,
research and service in effective ways. The School’s
sponsored research funding grew dramatically, from
virtually nothing to the point where SI, despite being
the second smallest of 19 Schools at the University of
Michigan, was ranked seventh in total research funding.
Adequate resources have also been essential in enabling
SI faculty to play influential roles in the areas of
institutional leadership noted above. It is no surprise
that resources are vital for the success of the SI
endeavor. The subtle and important lesson has been in
the importance of focusing resources on efforts to

change the context of the School’s vision within which
the text of its instructional, research and service
endeavors will have meaning.

Lesson Four: Intellectual integration and growth
require direction setting and hard choices.

The fourth thing learned is that the scaffolding
enterprise is fraught with persistent and vexing
difficulties, but that progress can be made if care is
taken to avoid some things and seek others. In
particular, it became clear that the most serious threat to
the scaffolding effort was a set of deeply embedded
institutional biases within the academy itself. At the
heart of the scaffolding effort is the need to relax
parochial disciplinary views of the information realm
and cross intellectual borders without guidance on how
to do so. The biases of the academy run contrary to this,
preferencing relatively narrow disciplinary foci and
specialization within rather than across fields. These
biases are evident in the administrative structures of the
academy, but a far more pernicious problem is the
degree to which they are instantiated in the academy’s
reward structures. Doctoral students and junior faculty
are socialized to avoid intellectual challenges that
depart from the norm, to treat interdisciplinary work as
a threat to career success, and to be skeptical of
scholarly ventures that do not appear to have a solid
disciplinary home. These do not scare off ambitious
scholars who see the opportunity to make a quick
victory of some modest challenge, but the challenges in
the scaffolding effort are not modest and victory cannot
come quickly. Only a sustained effort taking years and
perhaps decades will yield the desired results. The
danger is that the scaffolding effort will default to the
prevailing biases of the academy, and thereby wither
away. To avoid this risk, it is necessary to construct a
set of countervailing forces that work against these
defaults.

On the positive side, it has been found that the
scaffolding effort is greatly enhanced by the reflective
practice inherent in teaching in the MSI program,
conducting research in the spirit of Pasteur’s Quadrant,
and maintaining focus through the notion of the
Borromean Rings. At a practical level, this has found
its form in a pattern that can be described by combining
these signifiers as follows: The core-and-cloud model
provides a tactic whereby connections can be made in
the spirit of Pasteur’s Quadrant, aimed at further
understanding information, technology and people in
the model of the Borromean Rings. This pattern can be
thought of in two ways. In one, the focus is on the ideas
themselves: some ideas are core and others are cloud,
but all connect in the effort to gain understanding of
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and means to improve the integration of information,
technology, and people at both the fundamental and
practical level. In the other, the pattern applies to the
practices by which ideas are pursued: some people are
core and some people are cloud, but they must connect
with one another if the School is to understand the
relationship among information, technology, and
people in the fundamental sense, and to improve
practice at the intersections. This duality arises because,
to a large extent, in the academy people are associated
with a corresponding cluster of ideas. As a result of this
association between people and their ideas the core and
cloud problem becomes in part a social management
problem. Noting this link explains how intellectual
goals of the school convert to a tactical path — social
management of a social core and cloud of personnel
and institutions.

This articulation is not a blueprint for the
scaffolding effort; it is itself reflective, arising from a
process of double-loop learning over the past 18
months that we call Intellectual Integration and
Direction Finding.® This process has brought together
SI faculty and doctoral students in an attempt to
synthesize what we have learned and to figure out how
we have learned what we have learned.

The final, and perhaps most immediate learning
arising from this endeavor is the realization that there
are two powerful issues that will enable or constrain the
SI venture over the next few years: size of the venture
and co-location of the participants. Each of these
requires some explication.

The Matter of Size

Organizational size is a dominant, if not the
dominant, factor affecting organizational structure and
behavior. This was established beginning in the 1950°s
in work by Peter Blau, Richard Schoenherr, John Child,
Derek Pugh, and others. In general, increasing size is
correlated with increased organizational formalism, job
specialization, standardization, and decentralization.
Increasing size often is associated with decreased
organizational flexibility and ability to innovate as an
organization. Size appears to overshadow strategic
management decisions, use of technology, and other
factors also believed to be important in shaping
organizational structure and behavior. This view of the

® The notion of reflective practice is drawn from Donald
Schon; the idea of double-loop learning is taken from Chris
Argyris.

dominance of size has been reinforced over several
decades of research.

SI’s organizational vision is that of a heterogeneous
and multi-disciplinary faculty tied together by shared
interests and a common commitment to professional
education and research related to information. This
vision is at odds with any plan to grow the size of the
student body or the faculty beyond some threshold. The
faculty have decided that SI should not grow above the
size feasible for a single academic department of
heterogeneous, multi-disciplinary faculty members. By
maintaining a single department, the School’s faculty
and leadership will be required to find common ground
among  heterogeneous  views and traditions.
Departmentalization is a particularly serious risk to the
SI vision because it facilitates what Donald Campbell
has called the “ethnocentrism of disciplines” that
results in subgroups of faculty clustering around
relatively homogenous interests that do not interact
much with other subgroups. In addition, separate
departments will necessitate a taller hierarchical
structure with greater formal decentralization. The
faculty estimate the upper bound for faculty in a
single-department school like SI to be in the region of
40 to 45. Assuming customary student-faculty ratios for
strong graduate programs in research universities, this
translates into a total student FTE of below 500.

Size affects nearly every other factor of SI’s
strategic planning. Given the School’s current size of
about 28 FTE (depending on how one counts), an upper
bound of 40 to 45 means that the School will grow by
about half. This seems like significant growth until it is
remembered that the absolute number of faculty at
build out is still quite small. Adding 14-18 faculty does
not allow very many options for branching into entirely
new areas of endeavor, given that any major new
initiative will probably require hiring between three and
five faculty. We can imagine perhaps one or two new
initiatives. Constrained size also affects the School’s
revenue picture with respect to tuition. The University
of Michigan budget model attributes tuition paid by
students in a school to that school. This is of particular
importance in a school like SI where a majority of the
students pay out-of-state tuition that is substantially
higher than in-state tuition (e.g., $22,000/year vs.
$7,000/year). Any upper bound on student FTE in the
School’s main instructional program, the MSI, has
effects on both the total tuition revenue possible and on
whatever economies of scale are associated with tuition
revenue. Of course, size also affects important issues
such as long-term facility planning.



New Directions for Information Science Education in the Networked Information Society
Annual Symposium of the Research Center for Knowledge Communities

March 9, 2006, University of Tsukuba, Japan

Constrained growth need not impair the School’s
ability to have a significant impact on the University of
Michigan or on the field of information. SI subscribes
to the notion that the School’s impact need not be, and
should not be, simply a matter of its size. A key
organizing ideology of the School is that the greatest
impact will come from our singular level of integration
and the intellectual scaffolding the school will provide
to other, more disconnected enterprises. We aspire to be
the school that ties things together. This is SI as “core”.
The impact on others will be through “cloud”
strategic
academic enterprises, both within the University of

relationships: partnerships ~ with  other
Michigan and elsewhere, which do not necessitate
substantial growth in the School’s faculty or student
levels. A good example of this thinking is the School’s
current efforts to create innovative undergraduate
education opportunities by working in partnership with
the University of Michigan’s Literature, Science, and
the Arts (LS&A) college, and with private four year
colleges that are part of the Michigan Colleges
Foundation (MCF). The School’s extensive dual degree
programs at the masters level, as well as its
participation in the University of Michigan’s Museum
Studies graduate program and its evolving Science and
Technology Studies program provide examples of this
strategy. The faculty have discussed both joint masters
and Ph.D. degrees as possibilities, as well. There are
challenges regarding the budget model and appropriate
allocation of work effort related to this strategy that
need to be considered carefully, but for the moment the
strategy is manageable.

By following a strategy of limited growth SI puts
itself in a somewhat different category than a number
of similar schools at other universities. A relatively
common model has been to start with a solid but small
graduate program, and add an aggressively growing
undergraduate program. Given the popularity of such
undergraduate programs, growth is usually rapid. Some
of these schools have grown from a few hundred
undergraduate majors to more than two thousand in a
short period of time. The faculty in these schools find
themselves beset by major workload and management
problems related to the undergraduate programs, and
little time to think through serious questions of
intellectual and pedagogical direction. At the same time,
however, the strategy of partnership gives SI the
opportunity to participate in a wide variety of
educational ventures without necessarily having to
commit to large enrollments and all that entails.

The Matter of Co-Location

The challenge of integration depends critically on
close interaction among the faculty, staff and students.
The long-term development of the School depends on
growth to build-out of the instructional programs, and
continuing growth in the research programs. SI has
grown dramatically since the days of SILS, but the
space available to accommodate these functions has not
grown nearly as quickly. In an effort to assist the
School, the University’s senior leadership provided
additional facilities, but also ended up splitting the
School down the middle. Half of the School is in West
Hall on Central Campus (called SI West) and half is in
the School of Information North (SI North) building on
North Campus, four miles away. SI West has
approximately 75% of the School’s faculty, 50% of the
School’s administrative staff, 80% of the School’s
computing support staff, all of its MSI instructional
operations, and the only rooms capable of hosting large
School events. SI North has 25% of the School’s
faculty, 50% of the School’s administrative staff, 20%
of the School’s computing support staff, and most of
the School’s sponsored research and Ph.D. activity. SI
North has no classroom or instructional laboratory
space (building code restrictions make such uses
prohibitively expensive) and the largest classroom in SI
West can accommodate only one half of the students in
SI’s largest classes. To meet instructional needs, SI
must use borrowed space from other schools in about a
dozen buildings on North and Central campuses. No
other academic program at the University of Michigan
is split in half in this manner. Yet, given that the
fundamental strategy of the School is to create a tightly
connected interdisciplinary core, no other program is be
more strategically vulnerable to such a split.

This condition, if not remedied, can fundamentally
cripple the School in ways that will do permanent
damage and foreclose key opportunities the School now
still has open. The university leadership is mindful of
the School’s plight, and progress has been made in
starting a process that will, hopefully, lead to
identification of a permanent solution. There might be
more than one possible solution to this problem. The
School has considerable research expertise in the area
of collaboration technology, and is in a good position to
discover experimentally whether technology-assisted
“distance independent” operations are genuinely
workable, and the faculty are willing to undertake such
an experiment. However, there is no guarantee that the
experiment will be successful, and there is considerable
empirical research to suggest that it will not be. If the
School undertakes such an experiment, it must do so
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with a contingency plan that provides for co-located
space if the experiment fails.

Working Within Constraints

The size and co-location issues can be thought of as
constraints, one imposed upon SI and the other imposed
by SI upon itself. They are currently critical, but they
are contingent on other factors and that might be
temporary. In the case of size, the constraint is
self-imposed by the SI faculty in order to enable
continued success with the vital scaffolding project
while maintaining a coherent instructional venture that
embodies the ethos of service learning. In time, the
School might evolve mechanisms that ensure continued
progress without the constraint on growth. The problem
of co-location (or, lack hereof) is a result of the
University’s difficult facilities problems. This problem
must be temporary or the SI venture is likely to fail, at
least with respect to the scaffolding effort. It is likely
that SI will continue as a going concern even if the
co-location problem is not solved, but it is very
doubtful that the faculty who will be key to the
scaffolding challenge will remain in the School. The
result of failure on the scaffolding effort will be a major
opportunity loss for the School, for the university, and
for the whole field of information. These constraints
govern all that follows in this report.

The Key Challenges

The learning mentioned above allows the synthesis
of key challenges into a set of four, over-arching
themes. Each incorporates components that stand alone
as issues in their own right, and that are discussed
individually in Part II of this report. Detailed
understanding of these components requires reading in
Part II. The objective of this section is to identify the
themes that tie the components together and that
represent the most serious issues confronting the
School at this time. Each is identified by its
engagement with the intellectual signifiers discussed
earlier.

Challenge 1: Managing and Extending Substantive
Vectors of Action

Intellectual signifiers: Borromean Rings, Pasteurs
Quadrant.

The landscape of information is vast, but the School
of Information is small. There is no way that the
School’s faculty can cover all aspects of the realm. The
spirit of Pasteur’s Quadrant requires engagement with

the practical, and practical matters require some degree
of specialization. The specializations within the MSI
program are robust, and the faculty have to some extent
organized themselves and their research around those
specializations. Given that the School has imposed
upon itself a significant size constraint, growth of any
kind will be limited. It should be assumed that the
faculty will grow by somewhere between 14 and 18
members over the next six to ten years. Some faculty
hires will be needed to strengthen existing areas of
specialization and focus, and to work on the scaffolding
that yields the links among them. A number of faculty
positions will remain available after this is
accomplished. The School must devise a process for
managing and extending its substantive vectors of
action that balances the practical needs to focus on
specific issues with the broader need to engage
fundamental problems arising from those specific
issues that aid the scaffolding effort.

Challenge 2: Sourcing and Producing Intellectual
Leadership

Intellectual signifiers: Borromean Rings, Pasteurs
Quadrant, Core-and-Cloud.

The School of Information is like every other
academic endeavor in that it must hire new faculty,
including junior faculty. It is also, by choice, engaged
in the effort to produce new intellectual leaders through
its Ph.D. program who will take positions in other
programs. An enterprise such as SI creates an important
symmetry in the challenges of sourcing new talent and
producing new talent. The issues arise out of the threat
of academic defaults noted earlier. Traditionally,
doctoral students are socialized from the start to be
strong in some established disciplinary tradition. This
makes it relatively easy to evaluate their strengths and
contributions, and to place them in appropriate
academic positions when they complete their studies.
On the sourcing side, SI seeks the best junior faculty
available from doctoral programs. Many if not most
will come from established disciplinary traditions that
have relevance to the SI vision. When they become
junior faculty in SI, the senior faculty must guide them
in the pursuit of their career aspirations. The unusual
vision of SI, especially around the scaffolding effort, is
at odds with the disciplinary training most doctoral
students receive. The senior faculty face a serious
conundrum, trying to balance the extent to which they
encourage junior faculty to pursue their disciplinary
strengths in ways that yield relatively straight-forward
evidence of career progress and preserve marketability
in more traditional programs, or to pursue cross-cutting
work that is more difficult to use in establishing career
identity and that might not be marketable outside SI or
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similar schools. Ultimately, this translates into the
problem of evaluating the academic performance of
junior faculty around the tenure decision. SI must
determine how best to nurture its junior faculty to
achieve the School’s broader without
jeopardizing the careers of junior faculty.

vision

The same general problem arises with respect to
SI’s doctoral students. These students are selected on
the basis of their aptitude and willingness to pursue the
broader SI vision, but there are as yet relatively few
models of doctoral education that encompass that
vision, and there are comparatively few academic
positions that do so. Ideally, SI doctoral graduates will
be able to go into a variety of traditional disciplines and
bring complementary advantages because of their
unusual training. There is no question that the students
SI recruits are intellectually capable of doing this. It is
less clear that the SI faculty have developed the right
strategies for accomplishing this. There are a growing
number of information schools similar to SI that are
beginning to hire new faculty. SI doctoral graduates are
already competing successfully for those positions. The
objective of the SI doctoral program is not merely to
have its graduates compete for initial appointments. It
is to produce doctoral graduates who become leaders in
their fields. The SI doctoral program is still evolving,
and the mechanisms to produce graduates who do
achieve such leadership are still being constructed.

Challenge 3: Serving and Transforming the Learning
Community

Intellectual signifiers: Pasteur s Quadrant, Core-and-
Cloud, Connect.

SI’s primary engagement with a learning
community is the MSI program. It accounts for the
majority of the School’s students, and demands the
most attention of the faculty’s instructional resources.
The program has undergone some remarkable changes
during its evolution. In addition to the substantive
changes from the MILS degree to the MSI degree
mentioned earlier, the student population pursuing the
degree has changed significantly. Prior to 1996 most of
the School’s graduate students were Michigan residents
and many were part-time students. Today, most of the
School’s graduate students are from outside Michigan
and are full-time students. There are still important
challenges and changes to be found in the MSI program,
including improvement in selectivity and developing
ways to ride out changes in the professional job
markets that all professional schools must deal with.
Still, the apparatus is in place to manage these.

A more interesting challenge is found at the
undergraduate level and in the realm of what is usually
called “continuing education.” The SI faculty have a
strong interest in undergraduate education, despite the
decision to constrain growth in part by not starting an
undergraduate degree program. SI has already
developed a number of innovative programs at the
undergraduate level, in partnership with other academic
units that offer undergraduate majors. Ultimately, SI
seeks to influence key aspects of undergraduate
education without offering an undergraduate major.
There are a number of exciting ideas for accomplishing
this, but there are also difficult challenges in sorting out
whether, when and how to pursue such ideas. Similarly,
there are a large number of practicing information
professionals  from traditional fields such as
librarianship that need
opportunities to expand their intellectual perspectives
and upgrade their professional skills. SI has not offered
such opportunities because it has been so preoccupied
with the challenge of building a strong MSI program,
developing courses in the undergraduate arena, and
launching a new Ph.D. program. The challenge is
whether, when and how to begin offering some kind of
continuing professional education of the sort that only
SI can offer.

and desire educational

Challenge 4: Mobilization, Voice and Audience

Intellectual signifiers: Core-and-Cloud, Connect.

The SI vision is not merely to create an important
and exciting new perspective on information. SI must
also work hard to mobilize the audience that needs to
hear the SI vision, and to develop the right voice for
articulating that vision. There are a large number of
relevant audiences, represented by academic journals,
conferences, scholarly and professional associations,
academic programs, and funding agencies. In addition,
there are audiences on the praxis side, including
employers of SI graduates and users of SI research
findings. Were SI an established academic venture with
well-established audiences, the task of connecting to
these audiences would be a simple matter. Instead, SI is
an emergent enterprise working at the frontier of
thought and action. One might say that its largest
audience is those who are as yet unidentified.
Establishing ways to mobilize such people is a major
challenge.

SI has found voice in a variety of ways that deserve
mention. One, of course, is the performance of the
School’s graduates. Another is through the leadership
of the School’s faculty in important direction-setting
efforts in the larger community. SI faculty have played
important roles as leaders in professional and scholarly
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associations, government funding agencies, and others
relevant to the information realm. SI has also found
voice through important demonstration projects and
processes such as the creation of the Internet Public
Library, the initial development of the University of
Michigan CourseTools and WorkTools infrastructure,
support for the Journal Storage Project or J-STOR, and
its projects to preserve functionality of software
executables held in archives. It is a challenge to
develop effective ways for balancing the School’s voice
across such channels.

Strategic Questions

The following strategic questions arise from the
foregoing narrative. This list is meant to be illustrative;
it is not intended to be exhaustive.

e What is the feasibility of SI’s aspirations to lead
at the broad conceptual integration level?

e Does the consequent strategic choice to stay
small and tightly knit make sense?

e Do the difficulties of the school being
geographically split constitute a serious threat?

e What does integration mean? What questions
would it answer?

o [s it reasonable to seek an answer by examining
the structure of the problem of bringing People,
Information and Technology (PIT) together in
more valuable ways?

e What is the detailed structure of the PIT nexus?

e How do we further understand the structure of
that nexus?

e What are the cross cutting threads and dynamics?

e How do we bring major intellectual traditions to
bear?

e Can we, for example, reconcile the valid insights
of post-modernism with the valid contributions of
logical positivism/empiricism/rationalism?

What specific content is needed?

What kind of special intellectual expertise will
help with the integration?

What pillars of excellence will best help us find

the deep understanding, the cross cutting themes?

e Which groundings in practice will most ensure
valuable Pasteur’s quadrant positioning?

e How do we create effective socio-intellectual
processes for our mission?

e What kinds of people need to come together to
the problem and why?

o How do they each fit in? Who should each talk to

and why?

Does the core and cloud model seem reasonable

in this context?

e What core/cloud structures will be most useful?
(Suggestions for what is in the core? What is in
the cloud?) Content? Social processes?

e How do we build a vital core? How do we build a
healthy cloud?

e What structures and processes do we set up to
work against centrifugal defaults? (To make the
core of the cloud robust attractor, instead of an
ephemeral overlap?)

e What new professional specializations will be

needed?

In solving the problem in the world, what

institutions need to be changed and how can we
help change them?

e How can we help the interdisciplinary tenure
process? Can we find better interdisciplinary
evaluation metrics?

e How do we foster new forums for non-standard
idea exchange — new journals, conferences?
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Appendices

Appendix A: SI Mission Statement (first developed in 1996)

Library and Information Services ® Archives and Records Management

Human-Computer Interaction ¢ Information Economics, Management and Policy

Mission Statement
of the University of Michigan School of Information

Unprecedented change in the use of information is reshaping our personal activities, our community and organizational practices, and our
national and global institutions. In managing these transformations, our society too often focuses narrowly either on extending technology oron
revising social policies. We need an integrated understanding of human needsand their relationships to information systems and social structures,
We need unifving principles that illuminate the role of information in both computation and cognition, in both communication and community
We need mﬁ)nn‘]lmn professionals wha can apply these peinciples to synthesize human-centered and technological perspectives. The University
of Michigan School of Information is pioneering the development and application of the principles and is educating professionals to lead in the
information age.

A New School

The School of Informartion was rechartered by the Board of Regents in 19 reating a new class of professionals qualified o address these
complex challenges. The School inherits the rich traditions of service, leadership, research and access from the School of Information and Library
Studies, and extends these values into the digital age. Students and faculty with a broad range of perspectives and interests are forging a new body
of theory, principles, and practices from the best of pastand presentscholarship in library and information science, computer science, the humani-
ties, and the social sciences.

Generating New Knowledge

The School of Information is dedicated to investigating the lundamental role of information in society. Its held of study is information: how
itis created, identified, collected, struciured, managed, preserved, accessed, proc essed, and p]ﬂemed how itis used in cilffeselll{n\lronsmms,
with different technologies, and over time. Faculty Am(l\lul](’u[\(u[lduu multi-disciplinary research o discover new knowledge about the interplay
hetween information, technology, and people with the aim of unifying human-centered design approaches and sophisticated 1echnologies.

Delivering Quality Professional Education

I'he School is devoted to delivering the highest quality professional education o nts who seek careers as librarians, information service
providers, human-computer interface specialists, information system developers, archivists, infonmation economists, and information adminis-
wrators in both traditional and new settings. Yet the pace of change in both social organizations and information technology is such that the School
must also provide lifelong learning opportunities to established information professionals and prepare students to pioneer career paths that do
not now exist. Richly intertwined programs of instruction, research, and community engagement expose our students to innovative ideas, novel
approaches, and the potential of 11«=h-'[frlmnlogies.

Lb14

Educating New Scholars

The School's doctoral students form a new cohort of scholars prepared w conduct distinguished rescarch and innovative teaching. They are
ready w assume roles as university faculty, administrators, weehnical innovators, and research scientists who can define the principles of the field,
lead organizations, and design the next generation of information systems and technologies.

Building Partnerships to Solve Fundamental Problems

Because the School stresses the interaction between technical possibilities and the distinctive contexts in which information is actually used. it
values partnerships with other parts of the University and with external organizations. The research and instructional programs at the School have
astrong component of practical engagement with private enterprises, notor-profitinstitutions, libraries, schools, and communities to address the
pressing social and technelogical problems of information management, access, and use, The School integrates this larger community tightly into
its instruction — via an innovative practical engagement program — and into its research — via partnerships in developing concepts and technolo-
gics that envich hath the practice and theory of the information professions.

Realizing a Vision

Information professionals are playing an increasingly vital role in empowering individuals, communities, and organizations to capture the
promise of the information age. The Sehool of Information embraces a vision that harmaonizes people, information systems, and organizations to
improve the quality of life. Our mission is to discover the principles and concepts that will enable sociery to realize this vision, to design the technol-
ogies, systems, and practices that will substantiate the vision, and 1o educate new generations of professionals who will put that vision into practice.

School of Information The Regents of the University of Michigan
The University of Michigan David A Brandon, Ann Arbor; Laurence B. Deitch,
304 West Hall Bingham Farms; Qlivia P Maynard, Goodrich;
550 East University Avenue Rebecca McGowan, Ann Arhor;_Aqdma Fischer
Ann Arbor, Michigan 48109-1002 Newman, Ann Arbor; Andrew C. Richner, Grosse

Pointe Park; 5. Martin Taylor, Grosse Pointe Farms;
Katherine £, White, Ann Arbor

(734) 763-2285 (voice)

SHOOI LD LSS AATION (734) 764-2475 (fax) Mary Sue Coleman, President of the University
UNIVERSITY OF MICHIGAN si.umich.edu (ex officio)
Sl.Aadmissions@umich,edu
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Applying the i-School Model: a Case Study in Archival Education

Edie Rasmussen

Director and Professor
School of Library, Archival and Information Studies
The University of British Columbia, Vancouver, BC, Canada
edie.rasmussen@ubc.ca

While the i-school phenomenon as an innovative
force in information science education has been well
publicized, the i-school group is not the only
educational identity which has coalesced around the
framework of schools of library and/or information
science and related fields. With significantly less
fanfare, a core group of schools with archival studies
programs has emerged within this environment over the
last 20 years. Like the i-schools, this group claims a
unique identity, a common set of goals and problems,
and a range of interests that goes beyond traditional
library and information science, and overlaps with
fields not traditionally associated with library and
information science.

In order to determine whether the i-school model
has commonalities with other initiatives in LIS
education, we need to determine the characteristics of
the model. What distinguishes an i-school? There have
been a number of criteria put forward, many of them
pragmatic such as the administrative reporting structure
or the number of research dollars received annually.
However it is more useful to consider the i-schools
from a conceptual rather than a fiscal perspective. For
instance, Von Dran has been quoted as saying that
“information schools are focused on how we go about
creating,  transmitting, collecting, organizing,
preserving, and retrieving information” and that “The
i-School concept grew from the recognition that the
traditional disciplines of information science, computer
science, and IT are increasingly overlapping in today's

digital, information-age society” (Ascione, 2005).

Similar claims can be made in the field of archival
studies. According to the Society of American
Archivists (SAA), “Archivists are the professionals
responsible for the identification, selection, protection,
organization, and description of archival records and
papers, and, eventually, for their accessibility to any
user”---a definition with considerable commonality of
focus with that given above. The SAA notes further that

records and papers encompass “documentary evidence
produced by organizations and individuals in all media
(paper, digital, audio, and visual) and in any format.”
(Society of American Archivists, 2003). This is
consistent with the i-school’s emphasis on a digital
society, and suggests a relationship to computer science
and a reliance on information technology.

Archival education has undergone a revolution over
the past thirty years. Formerly, programs in archival
studies were usually found in history departments and
taught by adjunct faculty (Yakel, 2004). In the late
1980’s programs began to develop within MLIS degree
programs in schools of library and information science.
At one institution, the University of British Columbia, a
separate Master of Archival Studies (MAS) degree was
created to parallel the MLIS degree, but more
commonly archival studies appeared as a specialized
track within the MLIS. Archival associations began to
demand a higher standard for professional education.
The Society of American Archivists developed a set of
Guidelines for a Graduate Program in Archival Studies,
which recommends a minimum of 18 credits of core
archival courses (SAA 2003). While many LIS
programs offer a few courses in archival studies, often
taught by adjuncts, as of 1999 only 11 programs offered
six or more courses to reach this recommended level
(Cox, 2001). In a study conducted in 2001, 16 LIS
schools identified themselves as hosting archival tracks
(Bastian and Yakel, 2005). What has emerged is a core
group of LIS schools with two or more full-time faculty
who have a background and/or degree in archival
studies, preparing graduates at the master’s level for
careers as professional archivists. These schools
include several of the i-schools, for example the
University of Pittsburgh, University of Michigan,
University of Texas at Austin, and University of
Toronto.

While the primary location of archival education
has moved from departments of history to library and
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information schools, the field of archival studies has
changed in other ways as well, driven by the impact of
digital technologies. The electronic environment has
created new challenges for archivists and archival
educators. Critical issues such as digital preservation,
authenticity of electronic records, archival metadata,
and standards and techniques for electronic records
management need to be resolved through research and
development.  Large  scale, nationally and
internationally funded research involving the archival
community has begun to appear. Examples of major
studies are the NHPRC-funded ‘Pittsburgh Project’
(“Variables in  the Archival
Requirements for Electronic Records Management™) at
the University of Pittsburgh, and the SSHRC-funded
InterPARES (“International Research on Permanent

Satisfaction  of

Authentic Records in Electronic Systems”™) Project at
the University of British Columbia. This type of
multidisciplinary  research aimed at resolving
technology-related problems is relatively new to the

field

An advantage arising from the placement of
archival studies programs within LIS schools is an
increased emphasis on research in a multidisciplinary
environment. The research culture in archival studies is
further strengthened by the presence of PhD programs
in these schools. The growing number of PhDs who
obtain their degrees through study and research in
archival studies has created a new faculty model for
archival studies programs, and helped to fill positions
within the increasing number of programs (though there
is still a severe shortage of academically-trained faculty
in archival studies). Many of these new faculty have a
broader research perspective through their awareness of
related areas such as digital metadata, user studies, and
human-computer interaction, areas which have not
traditionally been part of archival training. As Yakel
(2004) notes, recent graduates tend to be more
technologically aware than the earlier generations of
archivists that they are working with. And, because of
their education in schools offering MLIS programs,
they are more cognizant of the contribution and overlap
of related fields such as history, library science,
information science, information technology, records
management, and digital libraries

How well does the i-school model match current

developments in archival studies programs? As noted,
the i-schools and the a-schools share some of the same
goals: a desire to differentiate themselves from the
larger group, a potential for interdisciplinarity, a
concern with the impact of technology on the field of
study. One difference may be that archival studies, like
library and information science, has largely maintained
the link to the physical institution, while the i-school
model suggests a broader perspective on function rather
than form. Another is that the archival studies programs,
while forming a cohesive and interactive group, have
not been as concerned with identifying themselves as a
unique entity in the broader community.
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1. Introduction

The evolution of information network and
information technology had changed our daily life and
production pattern, and also caused a big influence on
the LIS education. There are nine universities offering
Library & Information Science in Taiwan’s higher
educational system', among them six for undergraduate
program, seven for master degree program, one for
Ph.D. program, and two for on job master program.

In this paper, we first introduce the LIS education
of National Taiwan University, including the degree
program from undergraduate to Ph.D., and the two
curriculum program — knowledge management
curriculum program and digital library curriculum
program. Then we give a comprehensive point of view
to see the overall LIS course development in Taiwan’s
six undergraduate programs. These analyses can give us
a clear understanding of the changing and the
developing of LIS education in Taiwan.

2. LIS Education of National Taiwan University
2.1 History

The Department and Graduate Institute of Library

! Nine universities in Taiwan offers LIS program: (1) Dept.

Library & Information Science, National Taiwan University
(B.A.,, M.A., Ph.D., on job M.A.); (2) Library Informatics
program, Dept. Adult & Continuing Education (B.A.), and
Graduate Institute of Library & Information Studies (M.A.),
National Taiwan Normal University; (3) Graduate Institute of
Library, Information & Archival Studies, National Chengchi
University (M.A.); (4) Graduate Institute of Library &
Information Science, National Chung Hsing University (M.A.);
(5) Master Program of Digital Library, Degree Program of
Electrical Engineering and Computer Science, National Chiao
Tung University (On Job M.S.); (6) Dept. Library &
Information Science, Fu Jen Catholic University (B.A., M.A.);
(7) Dept. Information & Library Science, Tamkang University
(B.A., M.A.); (8) Dept. Information & Communications, Shih
Hsin University (B.A., M.A.); (9) Dept. Library & Information
Science, Hsuan Chuang University (B.A.).

and Information Science of National Taiwan University
(NTU-LIS) opened in the fall of 1961, with a class of
25 undergraduate students. The master’s program was
established in 1980, the doctoral program was
subsequently added to the Graduate Institute in 1989,
and the on job master’s program was offered in 2003.

The original intention of the Department at
beginning was to nurture the professionals to the
librarianship. With the fast development of information
technology, however, the user’s information needs and
the search strategies vary from day to day in the
internet era. Therefore, the Department’s teaching and
research scope was expanded from library science to
some related areas, such as information science,
teaching technology, and knowledge management. In
order to adapt these changes, the Development of
Library Science was renamed as Library & Information
Science in 1998 to continuously nurture the main forces
for the librarianship and other different kinds of
information service institutions. Moreover, for the
purpose of increasing the continuous professional
training channel and enhancing the abilities of higher
library managerial personnel, the Department offered
the on job Master program in 2003.

For over 40 years, the Department has educated
individuals to work in libraries, information agencies,
and other information professions. Academic
excellence has been a hallmark of the Department since

its founding.

2.2 Faculty

The NTU-LIS now has nine full-time and twelve
part-time faculty. The faculty of the Department have
made significant commitments and are dedicated to the
following research and teaching areas: library and
information science theory, audio-visual material
production, cataloging and classification, reference
services, user studies, network communications, and
computer technology.

The faculty members of the Department have
actively participated in research projects funded by the
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National Science Council, Ministry of Education, the
National Bureau of Standard, and the Research
Development and Evaluation Commission. The current
research projects of the faculty particularly focus on
information retrieval, digital library, bibliometrics
control, and information-seeking behavior.

2.2 Degree Program

NTU-LIS is the only one in Taiwan currently
offering continuous courses and degrees ranging from
B.A. to Ph.D. The Department emphasizes both theory
and practice in designing its courses that train the
students to have a basic knowledge of library collection
development, information organization, reader services,
reader education in relation to traditional library
services. At the same time, the Department also
combines professional knowledge in related fields such
as information science, psychology, sociology, mass
communications, management, etc. to cultivate future
information professionals. The required credits and
rules related to the courses offered by NTU-LIS are as
follows.

(1) Undergraduate program.

The primary objective of this program is to

educate library and information science
beginning professionals. To earn the B.A. degree,
a student must obtain a minimum of 139 credits
of course work, including 30 credits required by
the University, 61 required (including 6 credits
for the second foreign language) and 28 elective
credits for the major subject specialty, and 20

elective credits from other departments.

(2) The M.A. degree program.

The master’s program needs two to four years of
study. Students must obtain 30 credits of course
work with a passing grade of B in addition to 6
credits applied to thesis research and writing.
Students also have to complete both a
comprehensive examination in two specialized
fields, and a master’s thesis and oral
examination.

(3) The on job M.A. degree program.
It needs two to six years of study. Students must
obtain 24 credits of course work with a passing
grade of B in addition to 6 credits applied to
thesis research and writing. Students who do not
have library & information science B.A. degree
will have to complete three prerequisite courses.

(4) The Ph.D. program.
The program needs at least two years of study.
Doctoral students who do not have library and

information science degree will have to
complete all M.A. programs’ required courses
(including their prerequisite courses, if any). To
earn the Ph.D. degree, students must obtain 24
credits of course work with a passing grade of B
in addition to 12 credits applied to dissertation
research and writing, and publish at least two
papers on major journals. A comprehensive
examination, a dissertation proposal, and a thesis
examination are also needed.

2.3 Knowledge Management Curriculum Program

Library & Information Science has been working
on the acquisition, organization, storage, and
dissemination of people’s recorded knowledge for a
long time. LIS professionals are specialized in
managing information and knowledge. Consequently,
we pay close attention to the development and
education of knowledge management (KM). Since KM
is a cross-disciplinary concept, people with mono
education background are unable to maximize the
function of KM. Because of this, NTU-LIS and other
three departments — Department of Business
Administration (NTU-BA), Department of Information
Management (NTU-IM), and Department of Computer
Science & Information Engineering (NTU-CSIE) —
had worked together to propose a ‘“Knowledge
Management curriculum Program” with an aim to
educate and train all-round knowledge management
professionals.

The program was passed in the National Taiwan
University’s educational administration meeting in
December 2000 and began to recruit students in
September 2001. The curriculum is shown in Table 1.

In view of the interdisciplinary and versatile
training for KM professionals, we designed the
curriculum consisting of three domains: ‘“Resource”,
“Management”, and “System” and stipulated that
students must take the core courses of each domain to
establish
management approached by different disciplines. It is

essential concepts about knowledge
our hope that other colleges and universities can draw
skillful KM

professionals, who will play the role of catalysts to

up similar programs to educate
improve Taiwan’s competitiveness in the business
world and other fields so to gain a “favorable terrain”
(or winning edge) in the competitive era of knowledge
economy.

2.4 Digital Library Curriculum Program
Since 1996, National Taiwan University began

“NTU digital library and museum (DL/M) project,” the
digital library research projects — they included
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Phase Course Mandat({ry or Credit
Selective
Fundamental Introduction to Knowledge Management M 2
Knowledge Organization M 3
Indexing and Abstracting S 2
Resource Information Retrieval (from Library Science S 3
Domain approach)
Business Information Service (including Industry S 3
& Business Library)
Organizational Behavior (including M 3
Organizational Learning)
Management |Human Resources Management S 3
Advanced Domain Decision Support System S 3
Project Management S 3
Knowledge Economy S 3
Knowledge Management Systems M 3
Advanced Knowledge Management Systems S 3
Artificial Intelligence S 3
System Domain |Information Retrieval & Extraction (from S 3
Computer Science approach)
Natural Language Processing S 3
Database Management S 3
Practical Special Topics in Knowledge Management M 2

Table 1. The curriculum of NTU “Knowledge Management curriculum Program”

NSC/AS/NTU Digital Museum Initiative in 1998,
NSC/AS National Archive Digitization Project in 2000,
IDLP with US and China in 2001, NSC National
Digital Archives Program (NDAP) from 2002 to 2006,
CCA National Repository of Cultural Heritage from
2002 to 2007 — have provided million digitized cultural
materials for education and public consumption.
Furthermore, these research projects created a lot of
technical and domain’s “know-how” that needs to
retain and educate to the followers.

In this context, Prof. Hsueh-hua Chen was
sponsored by Ministry of Education Advisory Office to
plan the “Digital Library curriculum Program” course
framework. Now it is almost finished and will begin to
recruit students in six universities in September 2006.
The “digital library curriculum program” consists of
three  parts:  fundamental (including
applicational courses), advanced courses, and practical
courses. The curriculum framework is shown in Fig. 1.

courses

2.5 Achievements of Graduates

After graduating from the department, students can
pursue further study of library & information science or
of other domains, such communication, management,
and information-related graduate schools. Students can
also gain the qualification of officials to become
professional librarians. Students who are interested in

practical business can go to work as well.

Regardless of whether they are in the country or not,
30% of our graduates serve in libraries after graduation,
the largest proportion among the alumni. Most of them
work in university libraries. Those who work in the
information, computer and electronics industries
account for 10%, the second largest portion. Others
may work in universities, the government, commercial
organizations, the news media, financial and insurance
corporations, schools, and so on. Indeed, this reveals
that the range of the career choices of our graduates is
wide and diverse.

3. The LIS Education in Taiwan

Library & Information Science studies the creation,
sorting, managing, and transferring of information. The
main abilities of the LIS professional personnel are to
manage the whole life cycle of information — its origin,
dissemination, acquisition, properties, classification,
organization, storage, retrieval, interpretation and use —
called ODAPCPSRIU (pronounced O-DAP-COS-RI-
U)2. Therefore, we analyzed all the undergraduate LIS

2 Charles Curran. “What do Librarians and Information
Scientists do? They ODAPCOSRIU in the I&OEM.”
American Libraries (Jan. 2001): 56-58.
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Figure 1. The curriculum framework of “Digital Library Curriculum Program”
professional courses of Taiwan’s six university systems and computer programming to

departments according to ODAPCPSRIU framework to
review whether the training of our LIS education is

sufficient for the needs. The course classification is

presented in Table 2 and commented as follows:

1.

From the “origin” part of information life
cycle viewpoint, each department has opened
mandatory courses about library science,
information science, and computer science.

Most departments have also opened Database

enhance the students’ information ability. We
may note that most of the courses about the
“origin” are just introductory, and lay stress on
the information technology in comparison with
library science.

In the “dissemination” part of information life
cycle, all
mandatory course about computer networks

the departments have opened

and communications. SHU, giving emphasis to
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communication technology, has also opened
“journalism”, “communication and society” as
the mandatory courses.

In the “acquisition” part, all the departments

except SHU have opened “collection
development” as mandatory course. However,
the courses about the information

“acquisition” in each department are too
scanty to give further study for the students.

The number of the opened course about
information “properties” is the most between
all parts of information life cycle. They
include the general reference resources, special
different topics,
resource formats, users and libraries. Some

resources in academic
departments also opened intellectual property
rights and library laws related courses.

There are many courses provided for the
“classification” and “organization” parts of
information life cycle. In recent years, some
departments have opened “subject analysis”
and “information organization” instead of
traditional “cataloging and
course.  Moreover,  since
technology has  highly
organization
have opened
indexing
abstracting”, and some related courses to

classification”
information
influenced the
methods,
“data
and

classification and
departments

structures”,  “automatics

several

reflect these changes.

At the “storage” aspect, several departments
has opened
mandatory course and “archival management”

“introduction to media” as

as selective course.

In the “retrieval” part of information life cycle,
most departments have opened “information
retrieval” and “library automation” as
mandatory course, and some departments have
opened “information seeking behavior” as

selective course to let the students have deeper

understanding  about users’ information
searching characteristics.
At the “interpretation” aspect, most

departments have opened “reader services” or
“reference services” as the mandatory courses.
But SHU has not provided such course for the
students.

In the final “Use” part of information life cycle,

the departments have provided “library

LIS 9 <

statistics”, “information psychology”, “system
analysis” or “information seeking behavior” as
mandatory or selective courses. In the last
three parts of information life cycle —users’
retrieval, interpretation and use — the
departments seem to provide comparatively

fewer choices to the students.

Table 2. Curriculum analysis of Taiwan LIS related undergraduate grogram—Using ODAPCPSRIU classification method

LIS, NTU

LIS, NTNU

LIS, FJU

ILS, TKU

IC, SHU

LIS, HCU
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=
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(S)
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materials
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¢ Publishing and the
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¢ Electronic
Publishing
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processing
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¢ Homepage Design

+ Computer
Programming

¢ Library Instruction

¢ Multimedia
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Students who possess the professional knowledge
and ability of Library & Information Science not
merely suit to work in the substantial library but also
contribute to more other working places, such as
information developing center, media center, special
library, knowledge management department, and other
business units. We found that the Taiwan’s LIS
education have recognized these fast changes of outer
world, tried to modify the mandatory and selective
courses of the degree program, and combined the LIS
with other academic domains to develop different kinds
of curriculum programs to enlarge the LIS application.
They include:

1. As mentioned above, NTU-LIS, NTU-BA,
NTU-IM, and NTU-CSIE have proposed a
“knowledge
program,” and begun to recruit students in
September 2001.

management curriculum

management  curriculum

September 2002.

program”  in

Degree Program of Electrical Engineering and
Computer Science of National Chiao Tung
University was opened on-job master program
of “Digital Library” in September 2002.

Prof. Hsueh-hua Chen has invited ten
professors of seven universities to meet
together planning the “Digital Library
curriculum Program” that is sponsored by
Ministry of Education Advisory Office. In
September 2006, this curriculum program will
begin to recruit students in six universities.

4. Conclusion

Because The Department of Library and
Information Science of Shih Hsin University
(SHU-LIS) is under the College of Journalism
and Communications, it was renamed to
Department of Information &
Communications (SHU-IC) in 2001.

FJU-LIS has combined with the Department of
Chinese (FJU-CH), the Department of History
(FJU-HIS), and the Department of Philosophy
(FJU-PHI) to open the “Chinese ancient books

As reviewing the undergraduate courses provided
by the six universities, we found that the mandatory
courses were similar, and the opened selective courses
were limited to the teachers’ professional specialty. In
addition to the SHU that has transformed to
information & communications, each department has
no significant characteristics. The Taiwan’s LIS
education should rethink its goal, focus the target
market, and plan more competitive programs for the
students.
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1. Introduction

Fifty years have passed since the Department of
Library Science was established for the first time in
Korea by the US Education Missionary of Peabody at
Yonsei University. During the last fifty years, the
library science education has changed dramatically in
terms of quantity and quality. Quantity indicates the
number of the departments of Library and Information
Science (LIS), the number of students, the number of
librarians, and the number of Master and Ph.D
programs, all of which have increased at an extremely
rapid rate. Quality implies the adjustment of term
‘Library Science’ to ‘Library and Information Science’
and the change of the curriculum and education of LIS
to adapt in this age of distributed intelligence. This
paper will present an analysis of the current status of
LIS education and suggest future directions for LIS
education in Korea at the age of the networked
knowledge society.

2. Analysis of the current status of LIS
education

As of the year 2006, there are thirty two LIS
departments in universities and seven LIS departments
in junior colleges in Korea. Twenty four LIS
departments have the master program while eleven LIS
departments have the Ph. D program, and sixteen LIS
departments have the master program for librarian
education (for school libraries) in graduate schools of
Education among 32 departments. It is significant to
review in which colleges the LIS department has been
included within a university. Originally, the LIS
department was included in the college of humanities,
then moved to the college of social science, and
subsequently to the college of information science
within the last 10 years in order to adapt to the era of
digital environment. This shows that LIS education in
Korea has been greatly affected by information and

communication technology (ICT), and consequently it
has raised issues on which area of study LIS belongs to.
However, most professors in the LIS department in
Korea do not have technology-oriented educational
background but a humanity-oriented educational
background.

Let us analyze the curriculum in terms of the LIS
major study. The LIS curriculum has changed and
developed continuously to reflect ICT and distributed
intelligence. Since 1995, university education system in
Korea has transformed from a department-oriented
system to a division-oriented system (grouping related
departments as a division). It indicates that if any
student took 36 credit hours (12 courses) in the LIS
department, he or she can receive a B.A. degree in LIS
studies.

The LIS curriculum can be divided into the
following groups: information organization, reference
service, library administration and management,
information science, bibliography, and archive. These
groups reflect various fields of LIS such as library
science, information science, bibliography, and archive.
As ICT has come to enable technology in the age of
networked knowledge society, the number of reference
service and information science related courses has
increased, but the number of courses in other areas
decreased gradually. It demonstrates that information
science related courses, such as programming language,
Internet information processing, information network,
information retrieval, data base management system,
library automation, and digital library became more
significant than other courses; this trend will continue
in the future to keep up with the changing roles of
librarians in the age of networked knowledge society.
Archive related courses such as government document,
archive management, preservation and maintenance,
archive evaluation, and information media have also
appeared since the Korean government made the law of
pubic document management in 1999.

We have realized that the current LIS education in
Korea is in crisis in terms of ICT and of the identity and
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deficiency of professors who specialized in ICT.
Moreover, our curriculums are still concentrating on
library-oriented courses, and the library-related
occupations are still one of the major job markets in
Korea. Therefore, there is a great need for developing a
new model of LIS education in Korea towards the
direction of becoming competent in digital content
processing technology which will maximize practical
use of technology at this current age of distributed
intelligence.

3. New directions for LIS education in Korea

The target materials to be studied in the LIS
education are data, information, and knowledge. As the
definition and difference between the terms are not
clear, we often use these terms interchangeably.
Theoretically, data can be obtained and measured from
observations or experiments while information can be
acquired through analysis of the data, and knowledge
can be extracted through understanding of the
information. As data, information and knowledge
increase exponentially, it is impossible to handle and
process these materials manually. Therefore, the new
direction for LIS education in Korea is to focus on the
of data,
knowledge. The automatic processing means that a

automatic  processing information and
machine or an agent can extract meanings of contents,
classify them into semantically related topics, browse
and display the retrieved results by semantic
relationship on query. Hence, automatic processing is
very closely related to semantic technologies such as
semantic web, OWL and RDF, ontologies, web services,
data integration, semantic modeling, knowledge capture,
ontology engineering, semantic brokers, and so on.
WWW is one type of digital libraries, and information
on the Web is not for machines but rather for humans.
This is the reason why Sir Tim Berners-Lee has
proposed the Semantic Web, and W3C is developing
various standards related to semantic processing on the
Web, such as RDF, RDF(S), OWL , and SWRL.

In our time of distributed intelligence, it is essential
to process the materials in automatic methods. The
machines or agents should understand the semantics
including syntax and structure of these materials. As the
target materials are highly distributed and
heterogeneous on Internet, Intranets or libraries and on
other media, the integration of the materials still
remains as a barrier to be overcome in the near future.
We have to consider how to solve this barrier in the
curriculum of the new LIS education system.

To solve semantic problems and to integrate
distributed and heterogeneous digital contents, it is
necessary to design information architecture to process

by machine. It is a similar notion as in architecture as
architects make preliminary drawings and design
proposals to build bridges, houses, and other types of
building. LIS curriculum should include semantic
processing related courses such as technology of
information  structuring, information  modeling,
semantic web technology and ontology, as well as the
information integration related courses such as
information reasoning, metadata and XML technology,
and knowledge representation and visualization.

When LIS students graduate from universities, they
receive the Certification of Librarian by the law in
Korea. The

qualification in all the libraries in Korea. Consequently,

certification is necessary for job
the library-oriented courses, such as cataloging and
classification, reference services, bibliography, library
administration and management, are also significant in
order to receive the certification. Furthermore, the
preservation and archive related courses must be
reflected in the LIS curriculum because these are the
new emerging fields of study in this present era of
networked knowledge society. It is important to
consider how we can balance these emerging fields in
the LIS curriculum.

Eventually in the future, data, information and
knowledge will be converged into digital contents, and
these digital contents will be used at any time, any
place and by any device. Ubiquitous society, pervasive
computing and ambient culture will be within our
sights. Therefore, professors and students in the LIS
department need to take charge of these fast changing
information and environments, concentrating on how
the LIS education and curriculum can follow and reflect
these changes as the new directions for the LIS
education.

4. Conclusion

As mentioned before, we are in the age of
distributed intelligence or networked knowledge society.
Most of data, information and knowledge are born
digitally or through printed materials converted into
digital form. These resources need to be transformed
resources to

from  human-readable  digital

machine-understandable and  machine-processable
digital resources for automatic processing. Therefore,
integration and interoperability between heterogeneous
information need to go across systems, media, and
communities of interest. Therefore, the LIS education
and curriculum is obliged to reflect the demand for
automatic processing of digital resources.

As physical boundaries between information media
and various nations are no longer significant in the
future, suitable international collaborations in the LIS
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education will be a vital means for the new directions
of LIS education. For this reason, I would like to
propose an organization that incorporates LIS
departments in the Asia-Pacific and that promotes
collaboration, communication and various types of
exchange in experiences, curriculum, students and
professors.
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This paper provides an update of information science education at Nanyang Technological University through its
Master of Science programme in Information Studies (IS). The program, which started in 1993, has undergone four
curriculum revisions to keep it abreast with the demands of IS which is facing constant changes as a result of rapid
evolution of Internet and multimedia technologies, pervasive and exponential growth and use of digital information
on the Web, and the demands to equip IS graduates with increasingly diverse interdisciplinary skills to function
effectively in today’s information landscape. The paper also outlines typical challenges faced and explores some ideas

and trends that are likely to prevail in IS education in a networked information society of today and the future.

INTRODUCTION

Established in 1993, the Division of Information
Studies (hereafter referred to as the “Division”) has
seen the substantive growth from a modest pioneer
intake of 22 students in 1993 for its flagship part time
Master of Science programme in Information Studies
(MSc(IS)) to an annual intake of around 215 full time
and part time students in her current offering of three
Master of Science programmes in Information Studies,
Knowledge Management (MSc(KM) - introduced in
2002), and Information Systems (MSIS - introduced in
2005).

The Division originated from the School of Applied
Science that was established in 1998. The School was
subsequently re-organized into two schools with the
Division being part of the new School of Computer
Engineering in 2000. The Division was subsequently
incorporated into the School of Communication Studies
in 2001 as part of a university restructuring exercise.
The School subsequently changed its name to the
School of Communication and Information in 2002.

The original programme in 1993 is part of a
concerted effort to spearhead the Singapore economy
into the information age and is therefore a part of the
"manpower infrastructure" development programme to
transform Singapore into an Intelligent Island. The
programme complements the last 15-year emphasis on
the technological infrastructure in Singapore by
concentrating on the information content and its

organisation, storage and retrieval, and the delivery and
management of user-oriented information products,
systems and services. The 1993 curriculum attempted
to provide a generic degree enabling graduates to work
in a wide range of information intensive environments
but more specifically in a library environment, albeit a
fast changing library environment. Specifically, it was
the de-facto programme to prepare professional
librarians for the transformation of the Singapore
library system through the formation of a new statutory
board, National Library Board of Singapore as outlined
in the Library 2000 Report (1994). Since the inception
of the programme, an estimated total of 750 MSc(IS)
graduates have been trained.

The evolving information and knowledge-based
economy, with an increasing emphasis on the important
roles of information and knowledge, resulted in a
situation of constant change that posed a significant
challenge to educators to ensure that the curriculum and
training is constantly reviewed, and kept abreast of
developments and needs of the industry. In a span of a
decade or so from 1993 to 2004, the information
studies (IS) curriculum at Nanyang Technological
University (NTU) has undergone four revisions,
including a significant one in 2000.

This paper outlines the key developments and
changes in the IS curriculum from its conception to
date, identifies some challenges faced and solutions
adopted by the Division, and finally, trends and
possibilities for the future.
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INFORMATIONS STUDIES CURRICULUM:
1994 - 2006

Key Curriculum Developments

Table 1 shows a summary of the evolution of the IS
curriculum since its introduction in 1993. Appendices 1
to 5 outline the curriculum structure over the years. As
can be seen, the curriculum has constantly evolved to
meet the changing environment and needs of industry.
Commencing from a more structured and highly
prescribed 6 core and 2 elective subjects plus
dissertation in the beginning, the first curriculum
revision in 1998 introduced flexibility by changing this
mix to 4 core and 4 elective subjects plus dissertation.

The 2000 revision was a major one that changed the
existing two-tier structure into a three-tier structure of
foundation, basic competency and specialized subjects,
and the introduction of an additional subject as a new
requirement. With an expanded range of revised and

new subjects, areas of concentration with specialization
were also introduced to help streamline students into
areas of different vocation where they can opt to select.
This is to ensure that students in these areas are given a
collective mix of related subjects to enable them to
function effectively upon graduation in their respective
vocations. Technology and its application were also
further integrated in all the subjects in the curriculum. It
is noted that some of these areas of concentrations are
stand-alone Masters programmes in other parts of the
world. The small demand of placements in Singapore
and the limited manpower resources in the Division
necessitate this form of offering at that point in time,
whilst attempting to serve the various information
industries.

The subsequent 2002 revision attempted to better
streamline the areas of concentrations to better focus
and serve the needs of these industries that are now
better identified and cultivated.

Table 1. Evolution of NTU MSc(IS) Curriculum since 1994

Year Key Features Remarks
1994 e Two tier structure with 6 core subjects »  Original curriculum designed to primarily train
and 2 elective subjects (chosen from a list library professionals for Singapore
of elective subjects) plus Dissertation »  Majority of subjects are prescribed with limited
e  Total number of Academic Units (AUs) = choice of electives by students
30 (equivalent to 30 credit hours)
1998 e Two tier structure with 4 core subjects »  Revision of current subjects and introduction of
and 4 elective subjects (chosen from a list IT subjects and orientation to cater to
of expanded elective subjects) plus developments in Internet (search engines) and
Dissertation Web (hypertext) technologies.
e  Total number of AUs = 30 (unchanged) »  Reduced core subject requirements and expanded
elective choices for students
»  Electives allow specialization in three major areas
of (1) Information products and systems
development; (2) Information service
management; and (3) Knowledge management in
corporate organizations.
»  More emphasis placed in the electronic
environment for information seeking and use
(products and services)
2000 e  Three tier structure with 3 core subjects, »  Significant revision to introduce a new 3 tier
2 electives (Group A) and 4 electives structure of foundation subjects, basic
(Group B) (chosen from a list of elective competency subjects and specialization subjects
subjects) plus Dissertation »  Introduction of new policy to allow electives
e  Total number of AUs = 33 (increased by (Group B) to be chosen from other Masters
3 AUs from 1998) programmes at NTU.
»  Additional subject to keep abreast with
international 33 credit hours for IS curricula.
»  Introduction of two major areas of concentration:
Information Management and Systems (where
students can specialize in Internet and multimedia
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based information systems, Information systems
and product development, Document and records
management, and Knowledge management), and
Library and Information Services (where
students can specialize in Public libraries,
Academic libraries, School libraries and media
resources, and Corporate information services).
For each area and specialization, students are
guided with a choice of prescribed electives
(Groups A and B).

2002 No change in curriculum structure or Curriculum streamlined in terms of subject
AUs — maintenance of a three tier offerings.
structure with 3 core subjects, 2 electives Revamped areas of concentration to provide
(Group A) and 4 electives (Group B) better focus and training. A total of five areas of
(chosen from a list of elective subjects) concentration are offered: Archival informatics,
plus Dissertation, and 33 AUs. Information management, Information
systems, Library and information science
(LIS), and School media resource management.
As before, for each area of concentration,
students are guided with a choice of prescribed
electives (Groups A and B).
The Division introduced a new part time MSc
programme in Knowledge Management (which
was spawned from the 1998 knowledge
management specialization). The MSc(KM)
program is also one of the pioneer programmes in
KM education in the world.
2004 No change in curriculum structure but Minor revamp in subject offerings. A new subject
with introduction of Coursework and Professional Seminar is offered in place of
Dissertation option, and Coursework Information Users & Society. A new subject
Only option. For the latter, students do “Critical Inquiry in Information Studies” is
another 2 electives (Group B) in lieu of offered to cater to the coursework only option.
Dissertation including a compulsory No change to the five areas of concentration.
subject Critical Inquiry in Information
Studies.
Total number of AUs remained at 33.
2005 The Division introduced a new part time MSc
programme in Information Systems (MSIS -
which was spawned from the 1998 and 2002
information systems specialization). The program
is jointly offered with the School of Computer
Engineering, NTU.
2006 The Division is working on the introduction of a

new undergraduate programme in Information
Studies in future

The Division intends to offer the full time
programme for both MSc(KM) and MSIS in the
near future.

Cross listing of subjects in the IS curriculum with
other Masters curriculum (such as MSc(KM) and
MSIS) to encourage students to broaden their
scope of learning and take subjects of relevance
to their needs across the university.
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Figure 1. DIS MSc Programmes: Number of Applicants and Places Offered

Student Intakes and Growth

The intake for the MSc(IS) started with modest
rises in the formative years of the programme but
gathered momentum with the substantial growth from
1998 to 2001 as shown in Figure 1. The highest number
of applications peaked in 2001 with 720 applicants
vying for the 100 places that were offered that year. It is
likely that the 2000 curriculum revision and active
marketing of it played an important contributory role in
achieving this renewed interest in the programme. This
intake number of 100 for IS students was increased by
10% in 2002 and thereafter and capped at the new level
of around 110 subsequently, while the two new Masters
programmes in Knowledge Management and
Information Systems were introduced in 2002 and 2005
respectively. The Knowledge Managment programme
has an annual intake that average 45 part time students,
and the Information System programme started with a
first intake of 46 part time students. In the last NTU
academic year commencing in July 2005, there was a
total of 776 applicants, with 215 places being offered
(114 for Information Studies, 55 for Knowledge
Management and 46 for Information Systems). There
are plans to introduce full time programmes for
Knowledge Management and Information Systems in
the near future.

Some Challenges

Appended in this section are some challenges in IS
education noted over the years. They are by no means
exhaustive and some are probably similar and
experienced by other institutions as well.

Typical information science education departments
are small. This is also true of NTU. The Division
started in 1993 with 1 Masters programme, 6 full time
faculty, 2 support staff and 22 students. Now, it has 3
Masters programmes, an annual intake of 215 students,
and about 350 active students at any one time. This is a
result of the 3 Masters programmes that are offered on
a two-year part time basis. This work is currently
managed by 13 full time faculty, 2 adjunct faculty,
around 10 part time lecturers on a semester basis, and 4
support staff, including a Graduate Programmes
Manager. Even with these numbers, it has always been
a challenge to carefully plan the subject offerings every
semester and ensure that as many subjects are
feasibility offered according to the curriculum
structure.

The full time faculty workload is heavy, with each
faculty typically teaching two subjects per semester.
Besides teaching, there is substantial work associated
with dissertation supervision and faculty’s own
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research. On top of that, faculty is often involved with
institutional building activities (or administrative
duties) and other Division and School initiatives. The
appointment of adjunct faculty and part time lecturers
were both strategic and necessary. Such staff provided
much of the industrial experience to make the subjects
more relevant and form part of the manpower resource
management to support the programmes. They would
have a minimum of a Masters degree and worked for
several years in the relevant area prior to being
appointed. They may also be involved with
co-supervision of students’ dissertations with full time
faculty. Full time faculty acts as “buddies” to these staff
when they first join the Division, and would co-teach
with them for at least one semester before they manage
the classes on their own.

Likewise, the introduction of the coursework-only
option in the 2004 revision is strategic and aligns with
some other existing IS programs. Students are now able
to opt for this option and replace Dissertation (Project)
with two other subjects. One of these subjects, namely,
“Critical Inquiry in
compulsory and the other can be chosen from the list of

Information  Studies”, is
electives. This subject can be thought of as a variation
of the Dissertation (Project) but with more instructional
and time structure, and done in a group. In this subject,
students are given an overview of how to design and
conduct a simple research study (project) for practical
application on a selected topic in the areas of
information services and systems. It covers study
design, preparation of proposals, intellectual property
and ethics. Students are introduced to the main types of
research methods, with a more in-depth examination of
a few wuseful methods, to address information
service/system problems. The introduction of this
option has provided more flexibility to students, better
matches their academic ability and interests, and at the
helped
supervision workload.

same time, reduce faculty dissertation

Learning with the aid of new technology has
brought about another challenge. Many educational
institutions are using education tools in the form of
e-learning in course delivery. Kumar (2004) argued that
online teaching and learning would become more
effective through incorporating multimodality in
content delivery which involves presentation of
information in different modes of representation (e.g.
visual, textual, audio). Multimodal presentations are
known to stimulate and utilize the whole human brain
(Thomas, Kellogg & Erickson, 2001) allowing more
opportunities for erudition, creativity and the
generation of ideas. We now see a trend from
lecturer-centered  to  student-centered  learning

approaches (Stansfield, McLellan & Connolly, 2004).

With the lecturer’s role becoming that of a facilitator in
the learning process, students actively participate and
contribute to their own learning (Lee & Tan, 2004). As
a result, students view things differently, more critically
and creatively (Pan, 1999). The characteristics and
attributes of online learning make it an ideal learning
mode that can complement traditional learning modes.
In this respect, the Division has been using NTU’s
Blackboard e-education

introduction in 2000 to

environment since its
support delivery and
management of courses. In a short span of time of 4 to
5 years since its introduction, NTU has witnessed
quantum growth in the adoption of e-learning with over
90% of the courses heavily using it (Lee & Tan, 2004).

Known as  edveNTUre, this  customized
environment is used by faculty to allow dynamic
content to be delivered digitally through the University
wired and wireless networks to all students anytime,
anywhere on a variety of devices. It complements the
traditional lectures through several e-learning tools
including discussion forums for collaborative
knowledge sharing, personalized learning, dynamic
content delivery and other automated teaching tools,
including a plug-in tool to detect plagiarism in students’
work. As such, a multimodal approach, comprising
face-to-face instruction and the use of e-learning tools
for content delivery and collaboration, has been
adopted for teaching courses in the IS curriculum. This
has posed a challenge to less IT savvy faculty resulting
in spectrum of differing adoption time and facilities
offered by the new environment. Nonetheless, these
systems are constantly being improved and made more
user-friendly so that we can expect the learning time to
be reduced, and the tool to be used more productively
and effectively to enhance the educational experience
and learning by students.

Differing class sizes continue to pose a challenge to
faculty resource management and teaching assignments.
Due to the structure of the curriculum that encompasses
both core and elective subjects, class sizes can range
from the whole cohort of 110 students for core subjects
to as few as 10 students or lower for specialized
elective subjects. In the academic year of 2005, the
Division offered a total of 34 subjects across two
different semesters. This number of subjects excludes
those offered in the Knowledge Management and
Information Systems programmes. While small classes
are typically cancelled if they fall below a threshold
value, some of these are still conducted on an exception
basis since these are still needed to support the key
courses in the various areas of concentrations. A
solution that the Division is currently exploring to
overcome this challenge is to form strategic alliances
and partnerships with other IS educational institutions
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to support the conduct of small classes through the use
of online learning or short term faculty exchanges. The
earlier is probably more practical for courses that are
non-laboratory based.

TRENDS AND FUTURE POSSIBILITIES

Students and industries will continue to expect and
demand more. Existing technologies will continue to
evolve and improve and new technologies will emerge
that have the potential to change the education
landscape further. In such a climate of constant change,
IS educators are in for an exciting future. We share
some ideas in this section and envisage a number of
possibilities.
broad-based
programme will be demanded in future. Market forces

An even more interdisciplinary
will dictate flexibility to allow students (our customers)
to tailor a curriculum of their choice to meet their needs,
so that the traditional structured curriculum will
student
customized one. At a recent strategic retreat of the

subsequently have to co-exist with a
National Library Board of Singapore (in which the
author is a Board Member), it became clear that there
will be future demands for hybrid digital librarians who
have skills that covers areas of library and information
science, digital media and technologies, information
systems and knowledge management. An opportunity
presents itself to the Division to offer a new generic
Master of Science programme in Information where
students can customize their curriculum from the
existing 3 Masters programmes that are currently now
on offer.

A networked information society presents natural
opportunities for virtual collaboration, and opens up
many avenues of potential cooperation for educational
institutions to leverage on individual strengths, and to
make collective resources available for students across
such collaborative possibilities. The Division is already
working with a number of partner institutions in United
States, New Zealand, Mauritius and Thailand to explore
avenues of cooperation in online learning, joint degree
programs and other forms of educational training and
exchanges. As with the formation of consortia among
the library communities, consortia among universities
and IS schools will emerge and grow. A current
example of such a collaborative network is Universitas
21. Established in 1997, Universitas 21 currently has 18
member universities from 10 countries. Its purpose is to
“acilitate collaboration and cooperation between these
universities and to create entrepreneurial opportunities
for them on a scale that none of them would be able to
achieve operating independently or through traditional
bilateral alliances” (http:/www.universitas21.com/).

Among its many objectives, three are of particular
relevance to the context of this paper. First is the
facilitation of a framework within which the transfer of
information, good practice and expertise contributes to
programmes of institutional self-improvement. Second
is the encouragement of individual member universities
to internationalise the student experience and
facilitation of collaborative efforts to support this
aspiration. Third is in the form of collaboration in
leading global e-learning operations.

Another area of development to monitor and
engage in is the evolution of new e-learning initiatives.
In NTU itself, new features are constantly being
introduced to ‘humanize’ edveNTUre by making the
e-learning more interesting, interactive and engaging
for the students. Here, the goal is to add more human
elements for effective “high tech — high touch” delivery
of online contents (Lee, Tan & Goh, 2005). Some of the
recent e-learning initiatives introduced by the NTU
include the following (Majid, Foo & Chaudhry, 2005):

o Distance Education: NTU is seriously considering

implementing distance education for certain
academic programmes. It currently houses a highly
interactive state-of-the-art distance learning facility
known as the Smart Classroom with facilities for
high-end video conferencing and a suite of
collaborative tools. This facility has been
successfully used in NTU to support the distance
learning  SMA  (Singapore-MIT  Alliance)
programme in conjunction with the National
University of Singapore (NUS) and the
Massachusetts Institute of Technology (MIT) (refer
to http://web.mit.edu/SMA/ for more information).
The Division is currently exploring with the
University of Mauritius and other universities in the
Asia-Pacific region to offer selected courses in the
Masters program via its distance education facilities.

While distance learning is nothing new but an

established and accepted mode of learning in many
countries, it is still at the infancy stage in Singapore
due to its small land area that have resulted in
traditional face-to-face instruction in almost all
institutions.

o PresseNTUr: This facility allows faculty to
interlace a video presentation and synchronize it
with a set of presentation slides. It enables faculty
to quickly and easily create their teaching contents
either by using a talking head or their own face
through using a digital camera. The end result is an
interactive digital media product. The utilization of
the product is entirely in the control of students
who can vary the pace and replay sections so as to
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tailor to their own learning preferences and abilities.

Another advantage of this system is the live
delivery of presentations onto PDAs which students
can view on the campus or anywhere through the
Internet.

o Breeze: This Macromedia content creation tool
allows converting PowerPoint slides into a low
bandwidth format of the Macromedia Flash
animation. It also allows voice narration to be
synchronized with the PowerPoint slide delivery.

o Reusable Learning Objects (RLOs): The Centre

for Educational Development in NTU in
collaboration with the School of Communication
and Information is in the process of implementing a
taxonomy system aimed at building a better course
management system. This system will enable staff
to deposit learning objects in a repository organized
to facilitate use and reuse for constructing lessons,
presentations, and other documents. This system is
expected to improve the use, reuse, and profuse of
learning objects. Research is also being actively
pursued by the Division’s faculty in this research
area of RLOs. It is currently developing a prototype
reusable learning objects management system
known as ReLOMS to address the problem of
usability and reusability of learning objects in
e-learning systems (Theng et. al., 2006).

CONCLUSIONS

An update of IS education at the School of
Communication and Information is given in terms of
curriculum revisions, challenges faced, trends and
future. Improvements and
innovations in technologies, industry needs and more

possibilities for the

sophisticated and demanding students’ and employers’
expectations will no doubt keep IS educators on their
toes, propelling them to explore new ventures and
create new opportunities and solutions to this gradually
shrinking networked world. The key to continued
success hinges on being proactive, and constantly
adapting, collaborating and innovating.
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Background and aim

The presentation begins with an overview of
library and information studies education in Australia
as reflected in accreditation processes for library
schools by the Australian Library and Information

Association — ALIA (http://www.alia.org.au/education).

It then considers a range of community-oriented
research projects based at one of Australia’s
university-based information science schools, that of
Monash University, to discern emerging trends that
may have relevance to the future of LIS education, and
suggest what implications these may have for the
ALIA and similar bodies of knowledge for LIS
professional education, and the curricula that embody
these.

The research projects cited have been conducted in
conjunction with a range of partners by two research
groups at Monash University:

e Centre for Community Networking Research -
CCNR (www.cenr.net), and

e Information and Telecommunication Needs
Research Group - ITNR
(www.sims.monash.edu.au/research/itnr).

‘Communities’ as conceptualised in the work of
CCNR and ITNR include local and virtual
communities, communities of knowledge and memory,
and communities of practice. Research projects
referenced in the paper fall into the following clusters:

e Collaborative technologies and e-research

e User-centred design and the knowledge
commons

e Social network analysis and community-based
organizations

o Community knowledge, civil society and
e-democracy.

Research projects analysed

Cluster 1: Collaborative technologies and e-research.
Two major, linked research and development projects
based at Monash University are the focus of this theme.
The ARROW project (Australian Research
Repositories Online to the World) identifies and tests
‘software or solutions to support best practice
institutional digital repositories comprising e-prints,
digital theses and  electronic
(http://arrow.edu.au). The closely related DART
project (Dataset Acquisition Accessability &
Annotation e-Research Technologies) deals with the
integration of digital repository technology into the
day-to-day practice of research communities — local or
global - helping them create, capture, organize, use

publishing’

and share often vast quantities research data
(http://www.dart.edu.au).

Cluster 2: User-centred design and the knowledge
commons. Under consideration in this cluster of
research projects are how the concepts of user-centred
design and the knowledge commons affect future
planning for libraries, museums and public
broadcasters, and the communities they serve. For the
library sector specific studies deal with challenges for
public libraries presented by the aging the ‘baby
boomer’ generation of public library users; and the
repositioning of tertiary education libraries as more
active elements in the public knowledge commons.
Some of this work includes comparative study of

Australia and Singapore.

Cluster ~ 3:  Social  network
community-based organizations. In concert with the

analysis  and

international Community Informatics Research
Network — CIRN (http://www.ciresearch.net), which
Monash University helped to found, there is a strong
focus on the uptake of information technology by local
communities. This cluster of projects includes:



New Directions for Information Science Education in the Networked Information Society
Annual Symposium of the Research Center for Knowledge Communities

March 9, 2006, University of Tsukuba, Japan

Neighbourhood Houses (local venues for informal
education and personal support); rural community
based organisations (comparison of Australia and
Italy), and collaboration between small business,
community-based organisations, local government,
and universities for ICT capacity building in
outer-suburban regions.

Cluster 4: Community knowledge, civil society and
e-democracy. This cluster of research projects has
considerable cross-over with the previous three in that
they focus on the creation and sharing of knowledge
and memory by communities as an essential
foundation of personal and civic freedom. Much of
this work, including two national consultations with
Australian civil society, has been undertaken as input
to the successive UN/ITU World Summits on the
Information Society and to the development of
Australian government policy on the information
economy. Also included here are projects in e-culture:
specifically the ‘Trust and Technology’ project dealing
with Australian Indigenous Oral Knowledge in relation
to archival institutions, and the development of
VICNET, the civic Network of the state of Victoria.
Other projects in this cluster relate to the development
of Vietnam as a knowledge economy; domain-naming
and power relations in Internet governance; and
international e-commerce dispute resolution.

Resulting checklist for information science
curricula

In comparing major issues that arise from such
research with the current ALIA LIS body of
knowledge, it is clear that many long-standing features
of LIS education remain highly relevant. The major
frontier appears to be in how far and in what ways
libraries and other knowledge institutions, and the
professionals who staff them, can more closely

integrate with the entire continuum of knowledge
creation, sharing and use by communities of all kinds;
and how knowledge institutions can engage with
communities in a continuing, sustainable cycle of
user-centred service design and re-design.

Within this broad concern about the nature and
extent of engagement by libraries and other knowledge
institutions, some vital topics insistently present
themselves. These suggest a checklist against which
official LIS statements on body of knowledge and
recommended curriculum content, such as that of
ALIA, can be assessed. These include:

e The changing nature of the social contract as it
impacts on, and is influenced by, information,
ICTs and intellectual property

e The phenomena of complexity and
interdependence as major issues in continuous
user-centric service design

e The ‘ever evolving, ever mutating’
inter-relationship between action by stakeholders
of knowledge institutions (notably including
their professional staff) and the social structures
which both support and constrain such action

e The engagement of knowledge institutions with
the whole process of information and
information creation, organisation and sharing,
not just acquisition and distribution.

e The power inherent in the making and breaking
of categories: metadata and the phenomenon of
‘Ama-Google’

e The bases for sustainability in information
enterprises
The relationship between information and profit
The relationship between information and
learning
The grail of ‘seamlessness’

Information practice, personal empowerment
and social justice locally and globally.
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Professional education in library and information science in Thailand attracted a great deal of attention in the last

decades and continues to do so even today. The aim of this paper is to present a historical perspectives on the
changing trends regarding the education of library and information professional in Thailand. In addition, the paper
will describe issues library and information schools in Thailand must address in order to prepare the library and

information professionals to meet the continuous changes in the information world.

Historical Overview

Library and information science education in
Thailand can be traced to 1951 when the first formal
library training program, a Diploma in Library Science
was introduced at Chulalongkorn University supported
by the Fulbright Foundation. Later, a Bachelor degree
of Arts in Library Science was offered in 1959
(Attakorn & 1988).
1970s-1980s, due to the national policy on the

Nandhivajrin, Between
expansion of public libraries at provincial and district
levels, as well as the development of libraries in
secondary and elementary schools to support teaching
and learning, there was a great demand for library
education in the country. The bachelor degree in library
science had become an entry degree level of the library
profession. Many universities, began to offer the
bachelor degree program in library science, including
Thammasat University (1964), Chiang Mai University
(1967), Khon Kaen University (1970), Ramkhamhaeng
University (1971), Prince of Songkhla University
(1974), Slipakorn University (1982), Srinagarindwirot
University (1983), and Mahasarakham University
(1983) (Tantavirat, 1996).

In 1964, the first Master’s degree program in
Library Science was offered at Chulalongkorn
University, followed by Srinagarindwirot University
offered in 1967 and Mahasarakham University offered
in 1982. In 1986, the first Master’s degree program in
Library and Information Science was offered at
Thammasat University. The term “information” has
been widely accepted and included in the names of the
programs, both bachelor and master’s programs in the
professional field since then. The universities that
offered the master’s program in library and information

science included Prince of Songkhla University (1991),
Ramkhamhaeng University (1992), Khon Kaen
University (1994), and Chiang Mai University (1995)
(Surasieng & Tuamsuk, 2002).

The wundergraduate programs emphasized on
producing librarian practitioners for various types of
libraries. Most libraries in Thailand usually had one
professional librarian with undergraduate degree.
Therefore the graduates were trained in both theoretical
and practical works in all library functions. Courses
covered such the familiar library traditional subjects as
collection development, cataloging and classification,
reference services, and library management. For the
master’s programs, the objective was to provide further
education for professional librarians. The courses
therefore were designed for those who already had
library backgrounds. The course subjects mainly in line
with library works but put some advancements or
emphasized in more specific areas such as children
library services, public library, science information
resources and services, serial management, etc. The
knowledge and skills in management and research were
agreed the essential competencies for those who
finished master’s degree programs.

Current Trends

In the past five year has seen several changes in
library and information education in Thailand.
Although library educators claimed the development of
information technology was a major impact on changes
in library and information education, decreasing
enrollment presented another factor. Fewer students
perceive library and information science as an
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economically attractive profession. Expected beginning
salaries balanced against the requirements in subject,
language, and technical skills have prompted many
prospective candidates to enroll in other programs that
promise them a greater return for their education
investments, such as information technology, business
administration, and service industry areas. The number
of enrollments decreased from 50 to less than 40 per
year at Khon Kaen University. Only a few students
decided to undertake major in library and information
science at Chulalongkorn University, Thammasat
University and some other universities where the
system allowed students to choose their majors in the
second year of the undergraduate studies.

Weir (2000) said that, “one of the real difficulties
facing library schools today is image. The term
‘librarian’ connotes an antiquated understanding of
what we do and inadequately represents our
capabilities.” This is probably also true in the case of
Thailand. The studies of needs for continuing education,
as well as the expectations of employers on the library
and information professionals reported some interesting
issues that caused changes in curriculum as follows
(Manmart & Sinbuathong, 2003; Inban, Tuamsuk &
Sarawanawong, 1999):

e the increasing demands for continuing education
in library and information science of those who
employed in the private sectors, and most of
them did not have library backgrounds;

e an increasing number of library and information
degree holders who had jobs in the workplaces
other than libraries;

e a decreasing number of students in library and
information science programs preferred to work
in the library;

e the degree name with the term “information”
and/or “technology” in it would be more
attractive for potential students, and provide
better opportunities to get satisfactory jobs.

o the students need to be equipped with knowledge
and skills of technology and its usefulness to
society as a whole, and they should be able to
keep their knowledge and understanding of
integrating technology and other forms of
information process to serve their clientele and
to make decision or solve problems.

At present there are 14 public universities that offered
the undergraduate program and 10 public universities
that offered the master’s program in library and
information science. The names of the programs are
varied including /library and information science,
studies, science, and

information information

information management. The concept became widely
acceptable to most universities formulating curricula
that related to all the information professions. Many
courses in computer and information technology have
been added and/or integrated into most curricula.
Example of technology-oriented
information technology, information storage and
retrieval, database management, digital libraries,
information  services, and information
development, etc. (Surasieng & Tuamsuk, 2002).

Due to the national policy on strengthening
research products in the country through doctoral study,
the Corporative Research Network (CRN) Project was
introduced by the commission of Higher Education,
Thailand. Khon Kaen University has been selected to
be the core university of the CRN in library and
information science. Under this CRN Project, the study
of the needs for development of human resources in
library and information science at the doctoral degree
level was conducted in 2002 (Tuamsuk, 2002). Then,
the first and only PhD program in information studies
was opened at Khon Kaen University in 2003. This
PhD program is a multidisciplinary-based program.
Courses have designed so that the students with
different backgrounds will be able to conduct their
doctoral research in information studies that are
applicable for their specialties and their future
academia. Research study areas are ranging from
information management, knowledge management,
information  system  development, technology
applications, and information in the contexts of social
and economical changes, etc.

courses are

system

The Future Challenges

Information is becoming a critical factor for work
and life in the twenty-first century. Everybody will
need skills to retrieve and manage information to get
along. Many will probably find the large quantity of
information overwhelming and seek education or
assistance in improving their information retrieval and
management skills. We have opportunity to mold our
future. Shall we take an active role in constructing it; or
shall we let others chart the course for us?

When we look at the future of library and
information science education the primary question
before us is, how will library schools prepare
themselves to meet those new challenges. In order to
meet these changes it is necessary that library schools
should look into their external and internal
environments. Library educators of the future must
have a good understanding of the coming situation of

the 21st century and beyond. Their students need to be
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equipped with knowledge and skills of technology and
its usefulness to society as a whole (Abdullahi, 2007?).

Weir (2000) suggested that traditional library skills
still have a place but we must also seek out and
encourage other characteristics and skills. These
include:

1. Adaptability — Information professionals must
be able to cope with constant change

2. Creativity — resolving many changes will
require ingenuity and lateral thinking

3. Willingness to take risks — Not a characteristic
normally associated with librarians

4. Self-starters — Much of the responsibility for
self-improvement will fall to the individual

5. Project management skills and change
management skills — Both essential in today’s
environment

6. Interpersonal and communication skills —
Librarians are the ‘human face’ of technology
for many people and, as we progress to be
managers, we need good people skills to help
both staff and clients adjust to the changes
facing them

7. Sense of humor — Last but not least, this is as
essential component of any jobs!

Abdullahi (200?) also suggested the issue concerning
the humanistic skill. Information professionals of the
future should be able to promote effective human
relations through information to individuals, groups,
organizations, and different people. As more and more
society will be dominated by the use of technology,
library students must have the education and skills of
working with different people of diverse background
and be sensitive to their needs.
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1. Introduction

The LIS education system in Japan is complicated.
It is isolated from both the international LIS
environment and the national college and university
educational environment. It is difficult to understand
not only for foreigners but also for most Japanese
people except librarians and those concerned with
libraries.

Japanese governments and companies adopted the
bureaucratic model of nineteenth century European
Continental countries in the process of modernization
in the Meiji Era. That system has been maintained until
now."

Librarians have tried to adapt the model by locating
their professional roles within the bureaucratic system
for 50 years but it is not always easy to mix
bureaucracy and  professionalism.  There s
self-contradiction in the Japanese LIS educational
system.

Recently, however, the model has been changing
into a more professional one, little by little. Some of the
organizational principles of Japanese society are under
reconstruction. We now need to reinvent the Japanese
LIS educational model.

2. Historical development of Japanese
LIS Education

2.1 Public Library Law (1950) and shisho training
programs

In Japan, there are two legal -certificates of
librarianship.?

(1) Shisho w3 (public librarian certificate)
(2) Shisho-kyoyu 1 E# (teacher certificate specific
to school library management)

The Public Library Law (1950) was enacted during
the post-war educational reformation period. The law
defined shisho as a librarian with a college education

who had finished a training program for a 20
credit-points course (which means 300 hours training),
which can be provided only by colleges and universities.
The MEXT (Ministry of Education, Science, Sports,
Culture and Technology) Ordinance set down the
curriculum of the course. There are more than 10 such
courses each year.

2.2 School Library Law (1953) and shisho-kyoyu
training programs

The School Library Law (1953) was enacted in the
year after Japan became independent again. Under the
law, shisho-kyoyu is defined as a teacher who has
completed the 10 credit-points (150hours) training
program. The MEXT Ordinance set down the
curriculum. Colleges and universities can provide the
course for students who have finished or are taking the
teacher certificate course.

2.3 Librarian Training Programs at colleges and
universities

These two kinds of training courses were designed
originally for in-service students. Shisho training
courses were considered to be for students who were to
be career librarians. As the School Library Law, in
principle, imposed on every school a duty to have a
shisho-kyoyu, there was a need to quickly train many
shisho-kyous to support more than 30,000 schools. Both
courses were considered temporary during the
transitional period.

The system has, however, continued for half a
century. Over 250 colleges and universities provide
shisho training courses. Over 100 colleges and
universities (especially teacher training colleges)
provide shisho-kyoyu training courses. The curricula of
the training courses have not changed. We do not have
formal librarian training curriculums for colleges and
universities.
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3. Current situation of LIS Education in Japan
3.1 Japanese bureaucracy

Japanese society has been a bureaucratic society
where generalist bureaucrats are dominant within
governments and companies. Professional librarians, if
they exist, are liable to be located in marginal positions
in governments, local communities, schools and
universities.

In general, when students graduate, they search the
job markets. I think legal education, economics
education and even engineering education at the
undergraduate level are not considered special or
professional education in Japan but rather kinds of
liberal education. LIS professional education has been
difficult to locate at college and university education
level. Shisho courses are considered inferior.

Recently, this pattern has been changed. Graduate
professional education has been introduced (e.g. law
schools, business schools). Continuing education at the
graduate level has started in various occupational fields.

3.2 Information science programs

The computer industry has been considered as a
national strategic one. It has been called the
information industry. So computer science has been
called information science in Japan.

In the last 10 years, liberal arts education, which
was first introduced as a one or two-year curriculum for
undergraduate students in the postwar period, has been
nominally changed into information science education.
This has meant the curriculum has tended to become
more interdisciplinary.

At the University of Tokyo, there are several
information science courses.

(1) Department of Information Science, Faculty
of Science. (Undergraduate program of
computer science)

(2) Graduate School of Information Science and
Technology. (Graduate program for computer
science and engineering)

(3) Graduate School of Interdisciplinary
Information Studies. (Inter-faculty cooperative
curriculum for journalists, computer designers,
computer artists, etc.)

These are not typical programs but demonstrate
something about the diversity of information science
education in Japan.

3.3 LIS education at Japanese universities

There are five types of LIS education at colleges
and universities.

(1) Shisho training—over 250 universities and
colleges providing it;

(2) Shisho-kyoyu training—over 100;

(3) Undergraduate education (LIS major)—under 10;

(4) Graduate education (continuing)—under 5;

(5) Graduate education (research)—under 5.

Many programs are very small-scale. There are just
four universities of more than 5 faculty members which
provide (3) and (4)/(5) programs -- University of
Tsukuba, Keio University, Surugadai University and
Aichi-shukutoku University.

Another characteristic is isolation; isolation from
other countries, from other academic disciplines and
even from the library profession. Librarianship may
have been isolated among academic disciplines in
foreign countries, too, but it has have been backed up
by the library profession.

There are no national educational standards for
LIS education except shisho and shisho-kyoyu
curriculums, which are independent and minimum
standards for each curriculum. We don’t have a national
association for LIS education. There is a Library
Science Education Division of the Japan Library
Association (JLA) and the Japan Society of Library and
Information Science (JSLIS). They have a membership
system. There are many teachers at shisho and
shisho-kyoyu courses who are not members of these
bodies.

At Faculty/Graduate School of Education,
University of Tokyo, we provide two LIS education
programs; shisho-training course for undergraduates
and a research program for graduate students. One
associate professor and I teach the programs.

4. Three year study of the LIPER Project
4.1 Goals and methodologies

LIPER (Library and Information Professionals
Education Reform) is a research project aimed at
restructuring of LIS education in Japan. The name is
taken from the KALIPER Project of ALA-ALISE,
1999-2000. We invited Professor Joan C. Durrance of
SI of University of Michigan as a main guest and
speaker at the 50th anniversary of JSLIS in 2003. She
had been a chair of the advisory board of the KALIPER
Project.”)

She emphasized, in her speech,. the importance of
putting LIS educational programs within broad
information environments and especially responding to
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information users’ needs * I agree with her in general,
but I think what we need most is a ‘Williamson Report
(1923)’ in Japan. It determined professional library
education at graduate level in universities in the US
from 1930s to 1950s. There is an 80 year time lag
between US and Japan!

The LIPER project has continued under the
sponsorship of the Japan Society for the Promotion of
Science (JSPS). The funding source is the central
government. With the cooperation of members of the
JSLIS, there are about 20 participants.

The goal of the project is two fold, as follows:

(1) Assess the performance of education and training
systems and curriculums.

(2) Clarify the scope of professional skills and
knowledge required by those working at libraries
and related organizations, considering the roles
and functions of educational and training
institutions, and developing guidelines for future
education and training systems.

4.2 Research process and results

There are four working teams which survey,
through interviews and questionnaires, and analyze the
condition of job markets and job descriptions and
employers’ expectations of the curricula, and
educational systems. We held three open symposia to
listen to librarians and LIS educators. We invited LIS
education specialists from China, Taiwan, Singapore,
and Thailand to help us understand the actual state of
LIS education and exchange opinions. This was very
helpful to our understanding of our own situation in
Japan (Fig. 1).

In February (2006) we published the final report of
the LIPER Project.” It consists of five parts;

Part I Research summaries

Part II Proposals

Part III Research papers

Part IV Proceedings and abstracts of conferences
Part V Research materials

LIPER : Library and Information Professionals and Education Renewal JSPS
Research Group for Restructuring Japanese LIS Education System| Grantin Aid
Japanese Society of Library and Information Science(JSLIS)
» 2004 — 2005 >

Translations .
Seminar

LIS Education in E&SE Asia

2nd
Symposium

Prof. Durrance Speech

RLLLERRR

*

mEssEmmEEEEg,

Indepegndent studies %

N

Working Team of LIS Education

3rd

|:> Symposium

> Final
Report

1st Symposium

Working Team of University Libraries

Working Team of Public Libraries

Working Team of School Libraries

gSEEEEEEEEEEEEEEEEEEEEEEN,
* ~

*

Reseérch Process o
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Figure 1. LIPER Research Process
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The Interim report of the LIPER research results
was presented last August at the IFLA World Library
and Information Congress, Oslo.®

In the final report, problems with the shisho
curriculum are pointed out:

—Lack of course hours

—Shortage of digital and multimedia technology

—Lack of consideration for users’ information
behavior

—Duplication of course content

—Irrelevance to actual job sites

—Difference between the size of job market and the
number of certificate holders

—Inadequacy for training academic, school, and/or
special librarians

The last things are the more difficult to resolve.

4.3 Directions for restructuring of LIS education

We think that LIS education;

—has a common base for the different kinds of
libraries

—should be at the higher educational level

—should have wider and deeper roots in university
and college educational systems

Information
Professional
(Academic
Library)

LIS i - - -y
Examination | .
! Core Field Information
| 1 Professional
I | (Public Library)
I LIS Basics |
Information Information Users I
Professional : Information Resource I
School Organization -
( ) I Information Media I InforFr?algonal
| Information Services | . e
| (Subjects, Users,
1 Media, Collectons)

—should be more competitive with each other and/or
other disciplines and professions

We recognize the need for radical reconstruction of
the LIS system butut the system is so deeply rooted in
the current social organizational system that it is not
easy to change. We need a strategy to differentiate what
we can achieve with and without changing laws and
ordinances and initiate what are easy and effective
things to do first.

5. LIPER Proposals

5.1 Planning of graduate education and changing
shisho curriculum

We prepared three proposals for the LIS education
and library community. These are rather easy to put into
action.

— Design of graduate education curriculum

— Shift the shisho curriculum to be the core basics
of the curriculum

— Proposal of a LIS Achievement Examination

First, we propose a graduate education curriculum
because there is a tendency to locate professional

Figure 2. Curriculum structure at graduate level
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education at graduate level in Japan, for example,
teacher training and clinical psychologist training.
Although it may be difficult to achieve graduate
education of LIS immediately, it is important to
establish the need for it.

The curriculum is structured (Fig. 2). There are
three fields. One is a Core Field which consists of 8
subfields of courses for beginners of LIS. The second
one is an Information Profession Field, which consists
of three subfields for individual professionals. We
prepared curriculum for information professionals at
academic libraries, public libraries and schools, but not
school libraries. At colleges and universities and local
governments, the role of librarians is recognized but in
schools it is not. So we use the term of information
professional for schools. The third one is an
Informational Field where colleges and universities can
select groups of classes according to their principles.
There are some examples illustrated in Table 1.

The Core Basics can be used as the curriculum for
shisho training courses. In order to change the current
shisho curriculum, the MEXT Ordinance must be
changed. We would like to change it. As the Ordinance
is based on the Public Library Law, it is not easy to
change the shisho curriculum to one suitable for all
kinds of libraries. Even without the changes to the
Ordinance, however, we still want to recommend the
changes for adoption by the colleges and universities.

5.2 Proposal of LIS Achievement Examination

The circumstances surrounding shisho courses at
colleges and universities seem to be structurally stable.

Students can comparatively easily get a legal certificate.

For managers of colleges and universities, it is an
inexpensive way to prevent declining enrolments. Of
course, teachers of the courses also get more
opportunities to keep their jobs. But for librarians on
the scene, it is not easy to claim that the level of
training is low and out of date because librarianship and
LIS education are separated from each other.

To improve the standards, we consider introducing
some competition. We propose carrying out LIS
achievement examinations once a year. This is not a
certification examination. Everyone can have a shisho
certificate to show they have finished at least 20 units
of courses. The proposed examination is a
self-evaluative examination for shisho holders. The
range of questions would be set in the Core Field of the
graduate curriculum that I mentioned. Examinees
would be informed of what and how to study for the
examination. In Japan, this kind of examination is
carried out in some academic fields, for example, in
mathematics, law, economics and management.

For students, it is helpful to understand learning
goals and it may be useful as an instrument of
self-promotion in job hunting. For teachers, it helps to
set their own teaching standards. For libraries, it is a
tool to evaluate applicants. In general it will improve
the quality of LIS education.

6. Expected effects and the future

These proposals are just proposals right now. We
have to concentrate our action in the goals they suggest
and to realize them.

I believe LIS education should be related to both
libraries on the scene and other academic disciplines
and professions. If library is considered to be a
functional concept meaning processes of storage,
organization and provision of information in the digital
age, we don’t have to distinguish between LIS and
Information Science. So far, in Japan there has not been
consensus about the necessity of these functions. This
is a problem of culture and historical consciousness
which will take a long time to change. I think the
LIPER project will change the LIS education and have
the effect of changing the national culture in the future.

*Core Field

—LIS Basics

—Information Users

—Information Resource Organization

—Information Media

—Information Services

—Information Systems

—Management

—Digital Information

*Information Professional Field

—Information Professional(Academic Library)

—Information Professional (Public Library)

—Information Professional(School)

*Informational Field(examples)

oSubjects

*Medical/health information

Legal information

oUsers

People with visual impairment

*Children

oMedia

*Movie films

+*Old Chinese books

oSpecial collections

*Music collection

«Labor union collection

Table 1. Graduate curriculum




New Directions for Information Science Education in the Networked Information Society
Annual Symposium of the Research Center for Knowledge Communities

March 9, 2006, University of Tsukuba, Japan

Acknowledgments

I would like to express my gratitude to those who
gathered and discussed these issues as the members of
the LIPER Project. The research results and proposals
are our joint products.

References

1) Wolferen, Karel Van. The Enigma of Japanese
Power: People and Politics in a Stateless Nation,
Vintage 1990.

2) Takayama, M. “Library Education in Japan.” In
Carroll, F. L. and Harvey, J. F. eds, International
Librarianship: Cooperation and Collaboration,
Scarecrow, 2001, pp. 269-274.

3) Pettigrew, Karen E ; Durrance, Joan C . "KALIPER
Project: Final Report - KALIPER: Introduction and

Overview of Results." Journal of Education for Library
and Information Science. Vol.42, No. 3, p.170-180,
2001.

4) Durrance, Joan C. “Crisis as Opportunity: The
Shaping of Library and Information Science Education
in the United States,” 50th Anniversary Memorial
Speech of the Japan Society of Library and Information
Science, Octber 25, 2003, Tsukuba, Japan.
(http://wwwsoc.nii.ac.jp/jslis/50th/durrance 1.html)

5) Joho-senmonshoku no Yosei nimuketa
Toshokanjohogaku-kyoikutaisei no Saikochiku
nikansuru Sogotekikenkyu. Tokyo, Japan. February
2006. (In Japanese)

6) Ueda, S., Nemoto, A., Miwa, M., Oda, M., Nagata,
H., and Horikawa, T. “LIPER (Library and Information
Professions and Education Renewal) Project in Japan.”
World Library and Information Congress: 71th IFLA
General Conference and Council, August 14th - 18th
2005, Oslo, Norway




F2F HMMAS1=T4EBHAR U A—OHERES

Research Activities in RCKC



R DB E

Hr

A2 2 =7 o HENEE X —O WL, TREEHRy NV —27#2C8 05
H) 2 R 2 =7 ¢ WEOAULR DB ATV, FIRFE DR & FERER Dt ~0
BTEXDHZ &) THDH. ZORMOL Lz, Ok ¥ —#8, LFEFTEE I X D5,
QFH)a X 2 =7 ¢ BRI D8R, EEER L DR, @aIa=T1LD
HWHEL a2 =F 0 KB, AHEET D, ORI R =T 4, EERLEOME
B LT, 2 2=7 4128 28 - #hS00HER - TSR OEKE a2 =7
{ DEFIRFERICEIRT 5.

-
(a0 B EBEHR I
T TETPA E 5
t T (R Em R R
5
L t (o R R B
FEE |
o mE R R
REE
1) B —F
iz %
(2) HF7EERRY
< A A >
iz KA Tk
By _
KEMHE  RE E AT B N FE S8 B FFIET)

<HNDORIIAZIT AT >
iz i i
Bh#d% RS B



<HNDARTE TR IEHR T >

Hix K IRk
Bh#fs o
il bR BRI

<FN OB BT RAZIFFEET T >
REGENEAT T s JE—

BFIERHE
B Adz fiEf Z22%
st Fil K TR

(3) FHHEM
AR W

ELE e
T305-8550 IRILH ITHARE 1-2 FUPR
TEL 029-859-1511
FAX 029-859-1544
E-mail kc-office@slis.tsukuba.ac.jp




Mo AHEBHFREEM

Organization and Interoperability of Community Knowledge

KAERE (RCKC, SRR FABEHER TR A T « T HFFER)
ARUSIEAT (RCKC, K FPRTFEEXERR G A T « T HF5ERH)
WE7ZW (RCKC F AR, PRI ESHFFERT)

B 05 GRIER R TFEEXELR TG WA 7« 7 HF5ER)
KA (R R PR P SRR WA T« 7 WF7ER)

EEBIE

MROIAE TR | DIy a0F, FvhT—2 BT, Mk Ema kL, 77eAL, FIHL, 4E
L, &M 272D E R OFAN 242 T 2 IR R BT A LT 228 ThD. Bl AIZB T
DAEA D FARW TN, Ry b —2 ECTOEROERELFRD T2 D HAEBRELD T2 D1
WEMT AT TR T DL THD. T2 TV EREII VT LEEHREBEEAR D 22 > TEY |
FToNobDOTIFRL, ANHEEBLL TEHEORAENRERREZZ TWD. JIIOEWHET 5L, §F
EDBEEZIEY T 50 TIERL, Xy —7 ECHi S ERE A T570DOIR LY =7 %1%
T LEREEAEY BT D00 ThD. BUEOF AN TIXY 7 N =7 7200 T4 7 Re 2 F5>
SRV =T #EY BT A LTS, ZOIRAT =T ITIEAMICE D —E 2L D TE
2 TCWD. ZOHOLTERLRICEESE, KT, T4V HNVTATIIR0T — 2 Ly BB 580
T ORI EEREN A EED TS, AR D I v g ANILLTOEY THS.

MEREYO RN

1. AT —EX%—IDHEEERMY FENDAY T —HAX —~ L VAN ZHLE
LC, AT =S DIRET )V, AT —H A%

B3R hT—7 ECRBEREERR e i e e
frL, BBL, BIRL, ELTRIITD. 25U Ly i e cing, s szl
B CAS F = SIRERBRERIT. o s
P2 APT S OWRDHROIANE TUTD oy <, 2057 — 5070057 M
ZIIAS T — B AR T —H AR —~ D HiE =T AR T B — L DB%E, A% —~< Rl

SMEERDDREDRDD. AFTIAX TS gy p SR, A4 T — T
o AR PR PR PE 2 50 5 B 5



TVOHERFE Y 7y =7 — )VEDI 8%
WD TE, ZHLIZY T =T — LT A%
—~ L PVAN LA GO TR 528 %
AITRICE 2 THY, 2Oy — VO FEBl %
LT, AFx —< L VAMNICET 552175 &
EBHIZ, AT —HAF —~ OFER[EED TN
2.

2. TA4BANATIOYDT—hATF%K

FUPENAL T I DT = AT T 4T
ENTATIVNIETHEELREEL TRD
LI TWD. ZZ T, RIRFOTDDAX
T —HE Web 7 — AT ORI HLOHF
D TS, Web L Cigflkans=ar 7
VDT —=HAC LT, TATENTAT TV 55
B CORERBERGFEELTROLIALTVND.
Internet Archive |[ZfAFESNDHHXY T —7 LD
HEFEAIEE LORAFE DA A D32 S TE 2.
Foxid, MREDOTTEHIEE ST Web D=
YT ET —NAT T LD OIF RO
RSN MG IRAAR BICTRT 52
LTT = A7 O fE bz X 5B O 5L
ZHED T,

3. FIRELFDIAZIa=FT1%IEMALT
YIO O —bozA

MEMEE®RT, AEKEFEREOIIZ=
THERALIY T N — = AIZEAL,
AR T —HAAF—<vBLNTI2 =T 45RO
FREGE RGP LU TIFZEZ D TN 5.
HARBIZIE, L F OIS 7205821tk 7-.

- REFTEE L & — D3 REO X E AR 1 B AR

DIEWEIRDO AR T — 2T EENDH EREGE

D7 LipbEEEEAREL, Thitbe

ICT AV IR EFEBT DV AT AL, FIHHE
[ZA bW KRB FIETT AV 7N EFEET
DY AT LORFEE DT,

o [ LEASZ X ERE L DO FHIC LD AR T — 2 &
AT —HRX YT TV T DI E D
7.

SREICL AT — A DRI, BnD
SRR EL G ORI E O DH
TN T = A DRERR T 1, AF T —
AR i ETR ST BT AR SR A 7.

- BARENOAKMEEEZPLELT, KF
D Web A NCHELSNDHT 12
TV OB WA R T 272D D AX
T =L T a7,

4. Web AT YND—BEMHETFE

Web 172 DO — B AHERF T 572012,
Web 2 7 NZESEEDV 78N %, AE)
BT L, B8] T DB OAFFE 2 T
%, AT E TSR L CE - FIEICHE
DN ARKG 2T AN ATV AT LD
TV, EDOV AT L&FI A LT KB S 5R
ZHED TET-.

5. SIS =T«I<BIT5
BHREE - XAD-HDOEBHEIN

A EFEREZATIAI2 =T (B W TE
FMORmWIEEREROG R B G52 FE
B 572012, HAEY 7 = 7 AT OS2
EEED T, BARIIZIE, SRS AR T
FUER LI T — XK LAY T — X% A B
3 DHMC, 232=7 4 CEMUIER
OREAE B AL, BT HE L O
T TET-.



6. $HEET—FOHE -L]F I

XML (Z&o TERENI G T — 2Tkl
F =2 O ST T VO Eh =TT
SIS T — 22, 72BN XML &V
—at VT —FET VEDM TOREIR
T =G IEHAD JT D IEAIRD 2 D DBLE)
HEDHTND.

« KBRS T — 2 OB AT 2%
KSR T D70 OIS AHED 7=, ARAFJE
X, 7 —2OREET I L D5 B
67 e —F DT NI AT VAT I
DIEREAT T2, BZRITZDT AT AMTH
SHNEREZED L T ETHD.

- XML UL —39F LT —2_— 2 D%
O FALIZED, BEFE R AT LOH
R EITHOF e EEDT=. Ve —at
F A R—AZHT D XML B 2— DR
IZOWTINETOREVATLOH B %
1TV, ZOFHIZE T -7z

1. BRSO BEER L DR

AP CIL, AR a=7 ¢ gt
Z—D HEJZHE, RFOIMNID DX EAEE
LORRRE D E R 7 I H-S HFZEBE 38
ZREMRAICHED CE TS, ENICBWL T,
AZT —=ZDEBEFMA DT D72 81
BELC, [ 1L VR SR & 0D B il O TG B 4 1
DTS, Fio, AT —HAFZ—<L AN
@D B ¥ LT FE T Dublin Core Metadata
Initiative ftlOOWESNOREGEE WHFRAICHED T
TW5. A% INE TOMZEEENZ LDIE %
(ZHED T EEBIT, SO E D W
7RIEEN A KOTEFRITHED TOHETZNEZE 2T

5. E2, Bl AX T —Z LT, ZRETO
BREENL, AXT —Z 2T DIE RS L
AT IEIEE A D CVHETZNEE 2 T
5.

SEAN (HRBRRERTF)

o AAT—SDHEERMICEIL T(EREBZ
EAFT—ERF—T LT RI))

Nagamori, M., Sugimoto, S., “A Metadata
Schema Framework for Functional Extension
of the Metadata Schema Registry”, Proceedings
of DC-2004, pp.3-11, Shanghai, China,
2004.10.

Sugimoto, S., Challenges in Digital Libraries -
Key Issues Learned from Metadata-Centric
Projects at Tsukuba, Proceedings of IADLC
(BrEMEER AR, 4 HERY), 20058
(FHAFRRTH) .

Nagamori, M., The DCMI Registry, registry
research, discussion, DC-ANZ Bi-annual

conference, 2005.5 (FAFFHEH).

WA T, HAREME., FIAEORELERE
(I CT2Y Y — GBI DT D AR T —H AX
—<ET), TAVULIVIKESRE, No.29,
2005.11.

e TADANAUTUYDT—HATIZELT

Hiiragi, W., Sakaguchi, T., Sugimoto, S., Tabata,
K., A Policy-Based System for Institutional
Web Archiving, Digital Libraries: International

Collaboration and Cross-Fertilization (Chen Z.



et al, (eds), LNCS 3334, Springer, Proceedings
of 7th International Conference on Asian

Digital Libraries, Shanghai, China), pp.144-154,
2004.12.

Tabata, K., Okada, T., Nagamori, M.,
Sakaguchi, T., Sugimoto, S., A Collaboration
Model between Archival Systems to Enhance
the Reliability of Preservation by an
Enclose-and-Deposit Method, 5th International
Web Archiving Workshop, Vienna, Austria,
2005.9, http://www.iwaw.net/05/tabata.pdf.

e YIS —bIxAIZELT

Sugimoto, S. Lee, W.S., Murotani, M.,
Nagamori, M., Moriyama, M., Developing
Community-Oriented Metadata Vocabularies:
Some Case Studies, Proceedings of DLKC'04,
2004.3, pp.128-135. Tsukuba, Japan.

Lee, W.S., Sugimoto, S., Toward Core Subject
Vocabularies for Community oriented Subject
Gateways, Proceedings of DC-2005, pp15-24,
Madrid, Spain, 2005.9.

IRNET-, AR, HU X EAE (59
% Web _EDEALEEID EEEXAT DT,
T AV ERE, No.28, 2005.8.

eWeb O T YD—EMHMFFEAICEALT

SRR, SRR, ARIGIEAT, AEKE,
)12 Web ~<— BB SR LOT2D DA
BHIEBRL AT L, HART —F =25
Letters, Vol. 4, No. 2, pp. 21-24, 2005 49 H,
HART —H_R— R

Nakamizo, A., lida, 1., Morishima, A.,
Sugimoto, S., Kitagawa, H., A Tool to Compute
Reliable Web Links and Its Applications.
International Special Workshop on Databases
for Next Generation Researchers, (SWOD)
2005, pp. 146-149, April 2005.

cHIMAZSA=T4IZBITRAIEREE-HKEFD
= DOEBEMIZONT

F)NE—, RIBEAT, LAEME, (b
BUICEASWERMET O F Va7 Y05y

AT DDIER, ART —ZN— A

Letters, Vol. 4, No. 2, pp. 65-68, 2005 49 H,

HART =2 — R0,

o FBET—SDME - EMFAICELT

Okawara, T., Morishima, A., Sugimoto, S., An
Approach to the Benchmark Development for
Data Exchange Tools. The IASTED
International Conference on Databases and
Applications (DBA2006), Innsbruck, Austria,
Feb. 14-16, 2006.

/NEE, FRUBIEAT, dEal—, RDB Lo
XML ' =2—(Zx95 DOM 7' 7 L3470
AT, ERAH SR GE: 7 — 4
—2A, Vol. 46, No. SIG 18 (TOD 28), 2005 4F 12
H, Q72

Morishima, A., Okawara, T., Tanaka, J.,
Ishikawa, K., SMART: A Tool for
Semantic-Driven Creation of Complex XML
Mappings. ACM SIGMOD Conference 2005,
pp- 909-911, Baltimore, MD, USA, June 2005.



Okawara, T., Tanaka, J., Morishima, A.,
Sugimoto, S., A Support Tool for XML Schema
Matching and Its Implementation. International
Special Workshop on Databases for Next
Generation Researchers (SWOD) 2005, pp.
46-49, April 2005.




HMORFEBHREF

Formation and Representation of Community Knowledge

Hrilif— (RCKC, FE K FRTFEEXERR G A T « 7 HF5ERH)
EORMATH (RCKC, FURARFRFBEEMRERA T 1 7 HIER)

ARSI

AWFZEEHD 2 v a AILLTF D@ Th 5.
1. a7 Y RBEAN OB &

H 2 I 2 =7 4 ICBIT D HMIREE B X DK, TOMME ED X HIZRET 00T HE
FRMETH L. Bl 21X, Lo NE % & kLt OBRNREECH 5725, =it CAD
IZROND L OIC, TORBELZ TRTHHFITL MR HFRBENATREE 25, £ 2T,
£ 0 Lm0 0 T K KRBT D - FIEOHFEEZIT O 2 & 2R MO BO

—D2k L7,

2. AT U EREBREE DB S
INETOAI2=T A IFHR—DHKL NV ZHEL TW e, L LN, ﬁﬁ’
bhbdE I, BRAEDZHELVSNVORENGRDAIa=T 4 2EZXRE, 22815
HIRRPRERIZB VT, Hi L SV OENWERE CTX DL LI R AT ARNE L 725 o
T, BRDLIHFLASNDNZED A 2 =7 4 A RT HHN - FIEORRBEZITH> 2 &

b9 —oODHBE L.

MEREYO RN
1-1 FRECEGETyT DobD. ZOERIE - FEOEAEETH
ERT7ILTYXLDOERSE D, TUHLGRRT "MVEROIETEF

WCEE S —a L OF NG H 5 R5%
DFFOXT MR IV O Z®A T

Mkt~ ~7 (SOM) 1E, ZRILZERIC S am b L, ZONEE RSO
FliE S n x5 s — ﬁmI@’ﬂW%@ﬁ N R ICESIF D E S I EE AT

OTHETAFTEE LT TWS., 5 Kohonen %~ kU — 2 |35t & % 55
Eﬂflv/7 iXT%HOD*%JE%*EEé/‘J \—?% 47545}5(75:%'?@5 jﬂ‘éf: %@J:‘F&E/E‘Z))
BT DD EHCE, BRI o e s

Kohonen % v b 7“—7Kﬁ§‘§éﬁ%%’) HC



ZWRIeE O~ v T OMERILE A L
WIEEND D, BRI ETELAERSRNS
e, FCZ ZRoeFmEICA LT, s
DR A BT HT LT XL EHEL,
ZOHEMMEEZH MM L.

-2 57 SO BARE M H A 1B T 5
At

2 N G ORERETRALIEZ D FEREFE BL
DAH=ALEFE 2D ETHETH DL,
ST G IS b THY, Fo
WNRREETH 5. BEREEAL O B Bhhh s
LT, ZE CRBEMOERERNL & D~
» F 2 RSy DRI K D TSR
FEEINTWDH, BEAOBEREERAL S 5 )
W7o TWAMEND D Z L0, DR
R EOEENEEGT 26D TR TUIAR
B IRWEEDHIFI ST TR, Tz 1R F U
BEZ BT DR U T 2 B R =
RICHINZEAMIC B E S D BN B D &
DS LT, HEEOFR UHREL £ ¥
YORTEND ZRTHEENFE L THDLT
BRI 2 2 LT K0 BEREE
& BBV T 2 FIEEIREL, ZOH%
PERAONILTER. ZOHIER, T
Bip B2 R EORILT X BEREOS
TOXMEERLTENLE /—FEL, =D
D/ — RERKRT DT I/ BRFEAR O Bk
IN—EDOFMH (LEWE) NThdLE/
— RFllcz vy V&S 2o LTHELNTE
7T 7 INIRRGERT ST T 7 T 5
L, FOTTTD ) — REWBETDHT I/
B R R A = ROTAOIC el 20 Bl i % FF 2 2
LTl n. Fexlk, HiENT=T7T X ik
BN L2 b DO THDONED % T

HHEEE LT, LEWEEZERMICE(LS
TR LND T I BB OEF
WZER L. Fix O X7 BE AWK
FTORER, ZURRRE 5 2 DT —ELL
FOEFENRLETHLIFELHI LN L.
$7z, BRFERES 7 T 7 oftIi o b
METHY, ZOonomE T LT Y XL
DI TEBY, TxlThET
Carraghan O 7 /L3 Y X L& W TR, &
T Ostergard 372727 VT Y AAERREL
T2DT, TOT NI Y RATDNT O
ATV, TOREZH T LTz,

1-3 HIEIZEDRHDOEHMFENHLSD
BRI

SKRENTEERAICH B8, O HEDANR
DOE Gz &V B HREIICH &
NI, —oOD 7 N—T %KL TW5D.
L L7 bZEDOHNRELEE O TR A
M. SRENEENE & s D 72 DR T
HY, FOFREMHIZ XV REIOILBOFE
PEZB DI TEIE, SKRAWFRICKE <
HERCTX 5. 2 ZCITRFIOHIEIZEER L,
T DOWRIRT —H & —IRTLART ML EH %
TE DB ZATV, 15 BT
BEOMREZ SR L Lz, SKH4 28 &%
FICIEZ2W A 5 4 fHic >\ TR E &
HiL, Ny FaF—r g o 2HNE
—a—TINVFy hT—=JIZL->TY =7 U
YT U MIEDPREORG 21T 7.
ZORER, 59 % LARWIFE TIEdH 528,
SKRED & RN AR CE D HE AR L, KA
DT N—TDIFEZA SN L.



1-4 KBELRYT—O DR,
L2alb—iavBLURHRIE

WA, fhEBE, R, ARG, B
Ui, NEATENE, Kk 7250 BRIC iV CREL
Wity hU—7 Dy Ial—varB&
WAL B L ST\ D, 2L, =
v NU—U OF#hE I alL—hTHI L
2RV, EHERBESOSHT - M - TR
AREL 7B MM THDH. LinL, DD
IE KRB E Y Y —ARMETH D,
AR THRE LRy NT—7 I 2 —
L, Y7 =TIk bvIalb—v3
YD 10 =100 {EOREEZFFD. 72k,
ZOMEIIRTEOMEKR CHERIND
TAR VAT JMZE S THEFETE 2.

o JOTDRYNIT—4H
AH—Fy M ETHixala=r
— g Y= ARt STV DD, ST,
Ta I RRMEHENTWS. 7 r 7
T w7y LRI D SRR LB
TN 7 RN DOEEREDN D D, T AUETE
KOBRITH LS RIE~LNY 7 ZiEh
RVWHTML & 3o oD a o =7
—varvERHEL WL EEXLNRD. T
aJ%/)—K, 7algBONT vy
ZV7ELTRy hU—27 TRELLT.
TulOFy hT—=71ZonWTlE, J—F
BYODOY I BOGMPEEIMTHY,
REGAFEFFOHTMLIZE D %> hT—7
ElFERS>TND., XXM OLE, X v
N —ZITBIENS S — R v 7 8o
2\ — RICEEICER SN, > hT
— I BYERT D ENHMBN TS, Af
DEWE, 7 a7 BN HIML &38R -7k

HNZHE > TIRE-> TWVWH Z L2 EKRT 5.
DT, 7T aJOFBNFICIG T T 6 filE
WCRFETEDLN, ThhbzazRry NU—27 0
WiEaRT 2 DONRT A—F (CEHRKEE
LI TR L TRE) ko THBITE
HZEER LI ZOZEE, TusoR
FIZE > THROL Y I OFERENR R Y,
ZOENF Y T — 7 IR ST
HZEERREBLTND.

 EEARIERYET—H

BHRY hU—27 v 2L —REHIC
vz b—va URREERPETRISIC
FE LR AT A2 L. 2
DR 2 b= FTFERIE & R CRREFEE T
VIial—vaVARETHD.

WO 1 SOOMIFEN TIER 100 (EE (FR
BT EOT ) D AAC I E DY S % 1 0 I
LTEY, ZORGNEMBESRZOLD L
ER5. INOLORISOFEMEZMD Z &2
TEE, Eoid, b, ERICOW
TORMANGELI, BIFEFE~DISHA " HE
L b. LinL, AMEFERIZL > TS Z
ENRTEDLDIE, ENENORERIZEIT S
EMEDOETHY, KYIKLETHLLED
X RBUSHAET TODEIC O T, #
FEAIZ A2 EBRFIETI S THRW,
EHIT, ZORIBRRHEDOHRED I =
L—aE, BEBTHERESND Y T A
H VAT KT Ko THBLFENZRFFRH TS
T LW,

AIFIETIE, FHREIVAT ANT —H_—
AEZRL, @I a2 b— a3 Y ETD,
B oD mi@E T — 4 N—A~EIL
THEEBIL, VYIalb—Ta UEREMR
DG EHTHUAT LEMEEL TV 5.



2-1 HER-BFEFROBEEICEITS
SRALEA D LE B IRES

B2 DRV NV EFFIZ LTERED, H

GO FEOBEWEH LT 5 2 &I,

ar T UV ERRE A B 2 D L CE R
CThHDH., ZZTIHPER L EEFROHK
BHEAZED B, e o AR T
EtaiTo7e. £, HEEOX A T%E )
Lo MIBHEHL, SLICZEOHHONEE
2 OFEEIC/YME Lo, R ORI E 2 FE
L RETFROBEE 2BEHN, FE
N149&7940FB%EMHEL, HEE
Tolz. TOREE, £ /ICOWTOHRBEN
HERDOTICZWF, Ik, HE, %5,
TEIZ L DR PFRICELL, TET,
S, fE - EICK DB ERIZZ W EE
B Sz LTz,

2-2 EfELEFHEDTXAINEEICLS
AESSORE

B ES2M R ICiEHE SN TV D A
WMAEEBT LD O MRS 2
T AT EHEMBEL, MAIATEMHE
BAEWOL, Bl 2BEaH ORISR AR L
7. MEFy N7 X T HOMEHEG A
FFoThy, FrL<HEAINLIBERITNE
T N—T%EY, OGO —bE &
BT D T N—T L DEERENEREZ 2D,
HRRARARASEAIAEN T W) BEERx
v N T — 7 OO —H & BEIZH 5 2
LTV, &b, —EMEmcEhz
NORE S THEHA SN TV D& 5 B E i
EERAER L, HEIEORERIIZ Z T LT

LA, BEDET DB IXRF ORI &
EBITEY BALICBEIT S Z L 2B 6N
L. ZoZ &%, RSB oRREE LD
WCHBLT 28T LWERE, BRSSO Tz
BEJE AR AA F, EK, £ 0 —iAy 7
BNEBETHENRZ N EERLTY
5.

2-3 AFAHIATA—LFa M
TIE AT L

AWFFEO BN, EFOBRMSD NFHH
BRLLT L, oOFHEOHEM L~ LI
S U7 i & Rt 3 2 R it o 2 7
LOEFE, B X OEEMSO A2 BfE L <
T KD RIFMOTERFIEZ DN T OISR
Th 5. FROMBA RS K UK R % it
RET5H. EFOERN I HFEOINEDT-
D, MR B SO M E ) & B
FEZHHH L TWA. Zh s OHEMHEEL,
WG DAL, 1w, wEY, &
W EOFEMAHGERICIEREAS L TnD. F
7z, IBLUOROE BT, KEB X
OMKIBEIZ i T 5 B P 58 % JE 2§ P
RREELHAL WD, F, XENMLE
BHAVDFHEMZME A IV CEES A e
HFEEERLE. ZOFREEHAOTH—
MREFIC X 2 EM M B X O—&mToE
S 2 MotExny s A4 IE L <HEET
7.

A=A U H T 2= R L, XTSRS
LAZRAWES AT A FICHERL TR,
S AGEMORBRRE XY hU—2 & LTH
b o A7 L L, HREBRKRT DA
TLAMDEIIHERIND., ZOL U FT o
— X%, FIRAZENLDT 4 — RNy 728k



DSNTHR LTV, Fi, HliEfhs =2
T LEBG TN T 5720, SxgE L
TR BB RIZ AT (PTCA: Percutaneous
Transluminal Coronary Angioplasty) % &R L
2. PTCA I DWW T DIEF A N4 - Bes L,
WS I DRI G LT,

SE X
o XX F

Patricia M. Duronto, Shin-ichi Nakayama,
“Japanese Communication. Avoidance, anxiety,
and uncertainty during initial encounters”,

NACHRICHTEN, 177-178, pp.101-115 (2005).

T. Maeshiro, H. Hemmi, K. Shimohara:
Ultra-fast Genome wide Simulation of
Biological Signal Transduction Networks -
Starpack -, International Symposium on
Frontiers of Computational Science 2005. To

appear.

H. Hemmi, T. Maeshiro, K. Shimohara: New
Computing System Architecture for Scientific
Simulations - Non CPU-oriented Methodology
-, International Symposium on Frontiers of

Computational Science 2005. To appear.

o FRRRFE

Hlfh—, BTt (7 X Bk =
WITHIRLE ORERIMEIC EES < Z o3y i
REFEBUAL O RIE (5) HBHEE MW
ZUMEORRH 2 8 MIERILF RS
(2005 4£ 11 H 16-17 H), pp.105-108, 2005.

BEORGPTH, LfR— TA{b - EEo
HRAEIE BT DS O B & b,

75 28 MG HAL 7R R 23 (2005 4 11 A 16-17
H), pp.103-104, 2005.

T. Maeshiro and S. Nakayama : Structural
properties of knowledge infrastructure for
genome informatics, 2005 Meeting on Genome

Informatics, p.104, 2005.

BRI TRESRIOBR E LTI 7240
kOIS L (L), 5 7 Bl AL,
p.41, 2005.

BoehE, lfi— 1AW o Mk
HAE ORISR IO, 45 28 [B1 H AR+
EW)FRFELS, 2005,




HMDIEEEEEHITE

Communication and Collaboration in Community Knowledge

KHIEH (RCKC, F R RABEXE R A T « 7 HFTERH

Ak B (RCKC, FUERFARABEXEAGHRA T « T HFER)

*%%%%(MXC PO R FERF B ELEE WA T 1« THFZERL
FERIEZ (R R AP ERE SR A 7 1 7 HEERL)

ARSI

HOBEIESTM T, 2 Ia=7 sl ToL W EEansmi#k (Fw) ofsiE
B LT, Ax DIEMAITEIORSE /2 EOMOERICIRUEL S -aF7e &, Mk (FH)
(REDO T OIEFRMACINTOAE T AT A 8 L COmEig (K24 - Wy - SCE -
it 7 —%) [TBT5, WHOITMOEBIIRELSDETMEL Z1ToTVD. %
X THoER L35 LAREREAS. HEL, ZOWMOMENRLT LI ) LEK
TR SN DI T, WFICEEND T —~OFE L7 2. BRI M
DA I 2221, CHLONCREZAEDETVD L LTH, BB
Nx DITAIZERBR b TBY, 221347 TAEREOaIa=r—raray
Rl—vary] LVWOIBREREENTND

ZOX D RBEBREIZH > T, TIE TRESETM T, RO XD 72BELOWIEIT
b T,

=T, KFPFRE 2O L LI HiE ORI RAEF ST 2178 - BEiER 1 b
L. ZHUIABOERITENZH LT D L0 ) KEBREEZERT A Th TN 5,
IR R EAE S EL R L CO AR Y AR Y N URERORMBES Y VX v 7« VAT LD
e BAREIZONWTEZRLLEDO-BERDHBDTHD.

BT, A a=T o OFMRIRESRITHT 5 Ax ORI ERFICEAT 508N H 5.
:ﬂm,%%ﬁL®ﬁﬁvbe®%wﬁ%%zé%®T%D,l%%% HTHaI A
=T A EROYV— BRI 5 @A Bk X ERE Ot BUME O PRIR D 7= D ORI FE A,
BLOBROKEMHIFI~DERIZE DT A AL MERSIT R ERERS TN 5.

AT, HWMT VAN O VAT AOMEICET MRS S, i, BTV
V=7 b= b oA OBEIZHO D HHREROMBM Lo FIEOMIEe, BED 2 ¥
T — X OfEAE L BB OERERICKTT 2 ERN 2T 72 AR 2T A, D0, 1EFH
BREDPOATFADONRAEZRMAT DY X7« VAT LOERFRERD D.



%I,

A RO ERIRICED O TH D, ZHETIE, ~—F 747

O TOMEMIE R & a2 IR E R OB (T CTE 2. 72721, BIETIIMRE
FEREICHFZE DL BAT LTz, £ EARR R8T 3 —~ o AFEEOIFFE O MM S &K U T

AR

BRLE VIR B

1. HIRIZE D FBETXED-HDIFEIKY
ICEET SRR REREODRFELHRE
EEID R

AR, M CToOFE CHAROTHEATER
ENTHY, 7F CHRDOFITHEEEN
FEMAICE D ANOGNTETWDR, 29
L 7= Bk 2 H3s C7 L < 45D D BRI T30
0 & B EWITIEFIT DR VRIS B
T, ABFETIE, BlENEE LEER
oL L CEEEO 8 DO+ & A~
OFMRMEZIT, HLWEI VD
IZBB LR DEREINEL, NELZER
IR LT EEE T 7.

FHIFRA CIX, 2 A bR CIREE IR
EIRDICHERT D700 T IR0, FiEiES
ERESHE, BIPRBRICHH NS Z DT
XOMIE A 2= — g D3O
FIEIZOWTOEREZNET L7201, #l
B A a—{EEIToT2. TOREE,
IEENEIR ORI DWW TIE, RO 4
FIHT 2 CHETORER) , 10 G0oF H
F (FELOREFR) REDEHOBIT D
MNZEIMLTH B 5 (HEVH OfelR), Hilsk
DB ERIHT S (THROMMR) , T
HLOROFACKEE» O OEHEZIT D
(EREDFELR), RAZ —F T 7 EDIR
WMERIEIED (FIHEOMR) LENG
L2 EDREINT. RIS, HEENCEIT LT

FKRELTE, A, FEY OV 72
ETHSAT D Lo T DA D EHEAULE
D ETDHZ LR, HORBSR A ICHIG
L7728 - BHGE - THEHNE (GEAAED
H, FEVIEY) Z2EDOME#T AT L5
D OEEMR E BRI
PEEEIZ I AN 7B CREOY
S OFEETIE, KIRE N CHURZ O
e LT Eb A< DIFEIISINL
7o, IEEVEIROMERIZOWTIE, 22X K5
FEICYET D, BT 8 b UES
NPO DIEENE OW 15152, sk Bpk4:
ZFRAT 5, KOFELKEL D O
BT D, RAZ—=F T &AL - BdAf
TEZ LR EETo. FT, SRR
BEOMREBEIL, BIZEZHS, LW
i ST ETLH72E, FIAERS AT D
FHEMEY 24T o 7=, SCHERR B3R
DHERT T 4 TIZEBFABERE
BITOI, TOHRBAX FAIKIEFES
LI OB FPHEE->TND. 4%,
AN FALSMC S L OB PR E DMl
WAZE DY & L CRBI A fie T T < 721,
IR HEZIEREFMP L, S HICE
EHRHEIEE A LRL TN Z iR
ns.
[(wF5es ]
K HIaH EMFTER), #ERZFE RF AR
WEBFTTERL), SR (R XEAETE



WA T 4 THIFER), mHEE (RPXEE

TEEFRE) , RIBEA ORFEERR T B .

2. NEREEICHITHEERFE:
ETDORREXERAE

NHEREMIE, aIa=T 4 IZBT D4
EFER R E LT, ERoRELZIICD &
THEEISE - RAERILL TN D.
b, aia=74ERPENETND
Rl & BT U TEREE R TE (T72b
LIFERTHE) CHETL2b0L LTE
SiFonTN5S.

AAFFETIL, ANEMEMHICE->TIO L
T —EARED LIRS TN D7
DERELIE LSO, a3 2=7 ({ERIZ
MEMES—ER L L2 LA, F7EE
DY —E X% EDO LD IZFHE L TV DI
EEZ2HT, Y—r20E GIM) HlE
FIEDORFE LR 5.

LRI, KEME—ERADH B, &<
Z7a s 7 h = GEE - #BH,
HDHNFIANR ML) ITEREHT, L
DEHIRKERE T 0 7T ANEENLTVD
M, BEONLXEMFFCHEL, £72,
ZOBMENEDL D RER - Bl ZFF-
TWAH0, SbiiEEDE T ars T A,
B DUV ER Y — © A — M & T L=
EHRD.

ZDTDIT, KIREORTSLERED 7 v
7T LBIME~OREIY A, BIOE
MIMGRAEIC L VSR L7z, D7 — AT,
FERIZXEAE 2 AT e & L CALED
O, INKTEALTWA Z EBRTENTZD,
MEE T 1 77 562 O TOIER & L
TESTONDHOD, 708 2 RIRT

T D RITE DR,

2B, HERAE RO DDY — /L L
L COALBIRDKERE - s T — & ~N—
ZINFAFA S, £ OMERFEBITS] S & 1T
S TWN5D.

F 72, Sandra Parker 78, FEWIEE L L
THD E£ &7z, AKKFEHORE OV —
EADH Y FHIZOWT HRED RO RIEY)
Td& %. Public Libraries in Japan : A Glimpse
of the Far East &\ 9 §@#5 7% Update 56 (Vol.
4(1)2005) (ZHB# <7z,

(BF7Esr ]

KEEE GRMBFER), FRERZ (RN
EREE W A T « T WFIEFL), Parker, Sandra
(CFERk 16 SR % BNITER), 1R
(RFERETERA T ¢ T W FERHE AT
AR .

3. REEICHITHFIAEDXBMRRITE
ERBIURO M) ~D

WY v — T VORI IRE AL, K
FIFERE N RTINS EENIMEFEICE L
DObL. DI D REMITHIGT RIAK
FHBIXEAE A B L TR, R
EAFEEZEEMT LB XS
AT LOEANEHBEY RY N OBERH
L. R7avx/ MTIE, MHERERET
D INEORAPFIMETH HMEETD
W72 DB % T T Rl BEME D & 5 D,
SHIZFEBICED Y ITZIF AR BND
MEWVIBLEDGLLTICHRE T 5 =fHD
WEZEIT T2, 728, WTNLLARTFOHE
EXRELEHAETH Y, ARTFHE M ERE
LRI Y 27 b E LTLEST
5NHHLDOTHD.



—oOHIE, VorF s - VAT LEAID
B L C, RFEMEFMEMAE OBRFITER
BERAGNZTIRETHD. RyEPLK
FHHB LOETFHEHEORERF 2R E L
TERMIRA L, BEREHE—EXOFR
MM HHERIER T 5 & B %R o
HEExG L LEEMEREE W A &
ST, BIETX 2005 4 9 H~10 A 2T T
Fhi L, 1536 £ IZhiA LT 923 4756 D[E|
% (ARIEER 60.1%) %, H%HEIT 448 4
\ZHEAT LT 185 447D D& (F #hInl & =%
AN3%) &G ERELT, (H)KRFRELE
FIRZ T SCRIEHRT — & RXR—ALE SV v
—JF A FEY OPAC RV —F v
VEERERRE E LTRHHAL TV, (2)
B XEAE T — B R & S TR A A
RB TSGR T —F RXR—ARET V¥ —
Fv e A FNERBE L TEE AT HH
W22, QWL IR U ThkA 707 —
A R—ZARFHENTEY, BRERKITS
BRCThsb, &) 3RSz,

TR, BV ARY NUVEANICETS
AT, RFEOMERHKEEE (2L,
SO E B — B AT 5 R
BEOXMRFIIRL) 1Tk L CERMKHAE &
WO CTHENE L7z, 2005 4 11 AICFHAE
(1322 @)z fdAn L, [A4FE 12 HRH £ TiclHE
WNTEbDOEAEMEIZE L Uiz, BT
464 @ ([EIN=R 35.1%) THDH. JHEHH
L, EFV Yy —FTAZEFILOHETIHETE
B2 DX 9 RETAFLTWDD, BHE
FENFILICFHF > TWVDET—Z IZixED L)
REDNRZND, Y RD MY & FEE L
oL XITBET HEENH LN E DD,
EThA.

FERE LT, HBEYFRY b VICEERT S

ERITPEOE S OREENF->TERY,
RS D HDITIEE A EWV N &
DR STz, 72720, #EY AR RN
EDX b DINE L LIrbRNEWN ) [E
BEHORnbTRZT O, HEYRY
U S hE D BRI T LB RICE T % PR
DARRIRTHDZ ENPRIILT.

(W58 4]

K HiaH GBMMFFER), FFERIEZ (KX
FRAEHRA T « THIERL), JNHZRE (RY
BAFAFTE RGPIFRE) , MR FET EBFTF
FER), A ST (R FAERET WM 1) .

4. JoxX T RTLIZEITSHAE
TEID D HT TR - FBIER/ AR D
F|EL

MHEIIERRRER IS T, EH
KA =Ry N EIZHDHT —HRN— R
E DS DIFERE IR 217 & 2k L THREHIL
L2175, KFRETIE, A ¥—xv b E
TOERT 7 B A48T D720, LHHE
D1 TN O BESF 6 L CEfRerIIC
Voo 7 adT) FiEERE L. £LT
COFEEZFEL VAT AEREEL, F
H#E OIERIRFBATEIOET L & Wl 5 2
& TIHli AT - 7.

MR T D RERDOE(IZHS
VT, Marcia Bates/XEvolving Search & Ber
rypicking?> & 72 2 {H MR RATENE 7 V& 2
%2 L7=. Evolving Search & (ZFMIETR D
FECTRTE RIS B EZ T T MERE A
b8, BRERNLEREEZITS 2 LT, Ber
ypicking & (FTEHRER LTV R HAH LT
Ol MERVED L Z L EET. EoRT



Sl P et ane)
L TVD FEO FrW ITQ FHII@ UMD W ALTE

aed
10,0 0@ oF | <, D

. @, G Mail 4 AL @] Netscapecojp Oy 8% ) Shop@AOL EITohY—h .
o 9 AEHRERA~OMET 7 ' A

2005/10/16
% Systern of BANDAI 2= bandai

AR PRETAZ

val: 1a7f054465299478762d4 18358408

F-0—F: EI&E

€06 GoogleDER €&

F—0 —F &7t RAEMERE L OL
el

01 BEE
BT

MR ERTLET o

EEEEEISIOY  xx HCRII LA

AR I P B EISE (F B, SREBIEGI) .

i

L i1e DI, TN SR EMDTIR, B, SHE.
i EERTLE iz,

e i ERREHDT T T

(Amazon co pEEEALT  mm
WEY) 41"
By 2702 —
wED IR

LET

EIEEY Y V%
AREIRSS, 1L IR, AYEIBIE. DEEMETSADU )
SRR D BITRRY (- DU

@RicERraETy) x|

.|

[EESET e
W A IEREMARAMREEEEST) TRITEERS

=i
0, BB V% ... EIBEICHITRICHIOT -4
"TCERIZE) (POFT71 L) BARIEERERNRECH

x|

£ | AN

IR ST — H =R BT — ¥
~—Z(Amazon), Web 1&#i(Google),
e R RMERSS) 2 &, LfELhkA
BB ~EEOHNCT 78 ATE S &
Sz L.
W U v 7 ofRfi
[ BLER S 5 AR A RINT 57200 T, 8
FERREINTWDIER O HEIZ X
—U— R&Y)0 H L, kO BEE R %
#TDH. F—U—FRE2FTANL, R
FEROFM 2 KT WS REk & T
B2 DT 7 AR A EBL LT,

O @ & 0| FaihETeE B B =gy

X, EHRERODIRIE TIHRBEITV, H DL
FERI L A, HFMESRPESRIICE L
Tzl ERLTVD. TLT, HHER]
DIRRETHERIRKE AT - TV DRI H 7212
EBZBMPY, #R2~EEL LT
K AT ML Bates DET )LV THERT S
EHR LT, Bz, FIHEDS THERE
YR MY T EHREEEL TN D
L&, =77 78R L) A A
DFleTH. oL, FIHEOEHRE

RIFHBEHY AT RVICET 22 8706
“HF—T T IR RIET D LI
mEE A2 5. FIHZIIEET D HHRE A~
DY EMDZEIZEST, DL
WAaBVED, BT 2FHE FICANLD
ZEMNTEAS.

[(wF7esr ]

AR GRFIRFZER), FRERIZ (RFE
BETE A 7« THRFERE), mAE T (R
EREIEHR A T ¢ THFERHE TERR) .




MR EBEFZEE

Media and Technological Bases for Community Knowledge

PEARIE— (RCKC, FRFRZFEGEE WA T« 7 HFFERD)
M5 (RCKC, HFPRFARZFEGEETER A T « 7 HFFERD)
KIEEM (RCKC, FUERFARABEXEL R A T + T HFERH

ARSI

HOBEE AR ZEERPIL, BEDO X v N — IRt X 2 5 TRERE ON—FY
7)) BB IELTOOMEREEI vy a LTS, —HICNA— Ry =T &
S0 TbZOXMBUIIFERITLFHE TH L P, YHMATIENN— Ry =T ORkHa K-
Y TCThDH EERT SA A OEEIT> T 5. BERIIZIZEL T O 3 >OMERICE T 5
TN AERGLE LTINS,

1. ZEX XA« 3 hT—7 FANICBET 5734
- R E AR SR ISR T DRI BB B8R AE Y () 3)
- ERLEEMEZ L2 DRI~ A 7 vl T AN X () a B —3 A R SIC, HDHWIE
SiC kicfEflan7=2{k Y v.A GaNon SiC, A ¥E L F)
- BIROB/NULZ RREICT 5T —= L7 ha=7 AT /31 & (SiC, A YE K)
2. THROKRER - SHBERLERT ATREIZT 57 /31 X
- REBEO¥ERAETY () ay)
c RMRSET 4 227 (F DVD) O S SIZROIARONT 4 27 ZAlREICT 5 @t
WHNFRIT AR (XA TEVR)
3. AH LWERLEE A FEHR T 57 /31 A
cBfarta—T 40 7FS (VU ay, Fofh)

O WX, ZOTNAA REELTOOEEERMEIZ R L TS, FEENOIELN DT A
A ADOMRCE ML, PO RS WV IXREME S oA Olim & MEEn5) ot
BIZXoTRESD. £ 2 THEMTIE, Mddfm o 2i i iiEs LTENOH 5E
ARG (EPR) EZ2HWT, Rl onTcndiVar 8, yVarh—~A R
SiC, #A4YEL K C D 3 O>OHERME « T34 ZNTHOWT, Fix e O HE S
A5 AR A RS D 7o O OMFEIEEI A2 BB L T 5. U 2 Tk A ARESHRA ST
RBSKRF R E L, YU arh— o, RTIREERNREERT (o <IEm) AR
FIBRZEKERE (FIRT), A = —F > ® Linkoping K%, ~> 4 U —® Budapest TE K572



Bl ST R CREEHATE ATIET S A YT R L 5 — W - AR

et (O IEH) L AT o TS,

AT, HEMATE, FEERNIEC LB RGOMIZET — 2 &2 A 2 —x v i
o TR, B L TIERBEZITOLWVIaIa =T AEHLEDTND.

VLD X 9 RAF3EEENC W T, 22T, EEEDORIY VRV T AMIBONTHRERL
7Ry B RZONT, ZOHED L HIZER LIZONENEEOE & - ik L &b TR

ML 72,

FTOMD Ry BT AL EDHEMICOWVWTITRAELDER— L=

http://www.ke.tsukuba.ac.jp/div-media/index].html {ZFEFRFEFH L TWAD T, FH 2RI

720,

HRIEYIR

1. Syavh—nA(F

YUard—n~A K (Si0) 1%, VANK
X v v TRER LMD R B R O
1°T, BHAO~A 7 allT (42 (&
FRiEEH) CBIEEADO Y -1 7 o
=T AT NA R (kkx 7R IR O B &
72%) & UTCIHFICHERFEM L L T0FE
B DHYEZ IR OTW D, SICOEE /2 fs
FEo 120, BfEERO VY 2 L[EERIZ,
Bk 7 o "D SN RICh b, o7k
O, @EHV UL (GaN) EWoT-fhdf
HRUA ¥ Y v FHEROR— 2 &
L CHEDMZRMEBHI e > TV D Bl
U = MERE IR IL AR R A R TR Y,
—WE4E 21X Powered by Crystal” & #H L T
Natureit D Z M % ffi > 72 Z &1L F 2FEEIC
#Hr Ly (D. Nakamura ef al., Nature 430, 1009
(2004)). LM L7 D, T/3M ADEJE +
FERADOT=HITIE, K3 A N TFAL 2%
VERLT 2 Bl o7 /34 2 DBACRE O fif ik
R EMMETHDH. N0 OFEITAESD
' (R oOXME) CEBICBER LT
D728, FEOFAREIN 2K & 725 H %

T2 enTED. WA THDEHRET,
il A b AR ESIC AL & 7 = R
O], mahskn (V) R—vr 7k
HEDREY, SIC-SiO St K [ DIRIA 72 £ T
5. ZZCIEMEREE BRI L, i
SiCHLRE S ORI ZEIZ DUV TR L2 u.

AR MESICHAL A © = N, SIC LIZHE
SNDHT NA ADOMREE R KIRIZH & 19
ZENTEDRED, KaX P TZoOERE
YEIL D K O IZRRAVLPEZER A 37 FvFE
FICRE O, il O SICHRS S 1 X e Huig bt 4
IRETRNDS, B D RFER 7RG AR SR T
il & 22 DFE R B FE R PICFER I, 2
NSRRI & 72 D Z & 3o T
W5, L LEARRY e A 1 = X W3- T
BT, ZO0HICBITLEYy Ny B
ALIpoTNDHT, ZOMIAEZHELT
GRS AL — b LTz, WFGRIONEASE - &
TR - RERK (B A7) BRI 1A,
FICHFE R~ DOEAHR - A A R 2HY),
N. T. Sonf#i+ (A = —F  Linkdping K%,
FLiE & ICEZHEY), A Galifit: (N
77 U —Budapest B} K5, BlEREHA 2 1Y),
M. Bockstedtef#+: ( K 7 Elrangen K7, ¥



ARt R AHEY) FE I To TS, BE
EEDOYVRT T L TIEE OB FRGE % 3
HLER, ZO%INETIHBA LR
EELEODHE, BXEAFEORMESE XM
PHefFEORNE L CTHEHETHDL Z L &%
X kHiz. ENERDO KOV T OFEH
REEITE ZIZREH SN TV D SRS 5 0
XFERFBERTHRINTNS.

o VU I T Vs (T

N. Mizuochi et al., “Spin multiplicity and
charge state of a silicon vacancy (7,,,) in
4H-SiC determined by pulsed ENDOR”, Phys.
Rev. B 72,235208 (2005) &, Z DO DN.
Mizuochi et al. K.

o JRFEZEAL V" (EISIEIS), Ve (HEI)
T. Umeda et al., “EPR and theoretical studies of
negatively charged carbon vacancy in 4H-SiC”,
Phys. Rev. B 71, 193202 (2005) &, ZDOH D
T. Umeda et al. 3Tk,

o U I BRBHEZEAL VsV (P6/PT)
N. T. Son et al., “Divacancy in 4H-SiC”, Phys.
Rev. Lett. 96, 055501 (20006).

o RFT T YA FZEHLAT  Cile (SI5)
T. Umeda et al., “Electron paramagnetic
resonance of the SIS center in 4H-SiC”; M.
Bockstedte et al., “Signature of the negative
carbon vacancy-antisite complex”, International
Conference on Silicon Carbide and Related
Materials (ICSCRM2005), Sep. 17-23, 2005,
Pittsburgh, USA.

2. F4¥EINR

FAXELR (RFEOHEMN) 1IAK, &
R[REWMS WA TH D2, F—Ev 7
BID LT EWMERNT D) 2179 2L T
HHEICERZMT I EOTE D8k~ L
BHTLH, ¥AVEY RO REEESE
A EFIH XU, wiRET 22
Th 5 HBDVDZ @) k0] 5 s
TAARATREPEBTE D, £, ¥A4F
Y NCEEmMI~A 7 alET A 2L L
TOMHELH D, ZDOX 7T A A%AE
DI DR E R EANERE S F— 7
(A ¥EY FOLEIXY VETF) 20
WCEBT LN THD. VVETOR—E
7%, 2L IXHICH D IMSATBUEANDE -
MEHIFTEREtE () A —"—Z A Y 7
=TT THID TR I L, Bl
FETH S AT 31 2T BV TR
UV —FRLTW5.
ZZTOMBFEEEEL T, XA TYESR
fEm PIC A T2 ) VR ORRF A JR A L
VRIS D RICEF L. EREOY
VIRY T LMIBWTIE, EAEUIEE
WCE W HRTHO T, 2DV VR EBIER
THZ LIRS LD e L. A%
FEIXE DICFELWEREZH#ED T, VT
NEA YT R DREBIRA &2 B &z
THEMBICAD &, 2FBEOBREO R 50R
RN TEDZ ENphhoT-. BlfE, Budapest
THRRKFOGaitE LI A— S —a L B a—
B — e Bl U 72 RIS — R BRE R o X =
L—a w2 {ToThboTEY, FAED
FERRE R L b XA P FiERT O
U URFOFELWEZHA L NCT HTE
Thb. XAYEL ROl F—v 0 7IZH
T DO RE DS E IR E LT,



* M. Katagiri et al., “Lightly phosphorus-doped
homoepitaxial diamond films grown by
chemical vapor deposition”, Appl. Phys. Lett.
85, 6365 (2004).

* M. Katagiri et al., “ESR characterisation of
phosphorus donors in n-type diamond”, 16th
European Conference on Diamond,
Diamond-like Materials, Carbon Nanotubes,
and Nitrides (DIAMOND?2005), Sep. 11-16,

2005, Toulouse, France.

DET HID (M. Katagiri (7HilHEZ) 13K
LR R O KR AE) .

fthy, ¥4 ¥EY ROT A Z2ITiTp
B RN— 7 (XA YEY ROGEIFRY
RreAND) bAARTHY, fEdmXRMaE
Kk L oopl K — 2 7 %47 5 Hff OB
3 % o XTI & B PE AT BB IEET &
A Y'Y FifFgEE > & — L ILFETIT> T
5. TORER, EARSOMEZ S >72p
BAA Xy REEMmATAEL TS, Fid
DML LR BROZ L.

* N. Mizuochi et al., “Hydrogen passivation
effects on carbon dangling bond defects
accompanying a nearby hydrogen atom in
p-type CVD diamond”, Physica B (2006), in

press.

3. AVEA—RVNENEFEST-FBAEHRE
EDEHDAZS1=FT1iFH

FLIED 70 & HE ARG 2 i 78 L T
WD ETOHIREED, 1 F—Fy M
hrafi~>T, MRMRREZRBENICH - L4

HRAYZFIH TE D K 9 72208 LAk iE ik
BB L K O LW O IHWT, RS A
RGBT D WebT —Z N—= R « & 2T L
wiaLh BIFCEM 2B L. BUE,
http://www.ke.tsukuba.ac.jp/div-media/epr/
WBWTAKHFTHDL. b HAAAFITH
MZRET O DT KZITT 5 X9 RBD
HLOTIE WA, JFAlE LT, FM%E, JE
BEMEEZMOTHTHHRICT 7 EALT,
AR OSSR MO H 2T — & & [
B MELIZY, mERVIalL—vay
WREZFMTE 2 L 9o TS,
DT —=HXN—=Z2ADRBIIEFEEND
AH— ML), ZD%E< Ol - R
A, AU A b K B
@ [E B & 3 1CDS-23  (23rd International

Conference on Defects in Semiconductors, July
24-29, 2005, Awaji-island, Japan) (2 CIEIZ
NHZEATST2. ZOTFT—F_X—=R(F, Wb
DLEAERT F A b BINER L2 T —F X —
A ETE, EEROEF A LG 05ER
TR R E D X DT/ DD
EWVWIHTHRTT =20k b b L oick
STW5D. bbAh, T—FERE TR
ELTREY, BEREZ LIV THZ L
LR THD. TOHFIARY 7 —HRED
FHEANZOWTIE, TROmXTREIND
TIEL 2> TS (BEFhUEPhysica BEEIC
BOWTTTIZaBINTND).

+ T. Umeda and S. Hagiwaraet al., “A
web-based database system for EPR centers in

Semiconductors”, Physica B (2006) in press.

NECHT-oTE, EHLTWA T I 2 L
—3 52 7 F7 = TEPR-NMROD % 7



JL—"7" (J1F # Saskatchewan K== D]J. A. Weil
Hz) N HFANHER L VD HCEMEH O
G

BAED T — 7 B EITHI32004TH 5
(MEAEDRIFEHIZF2101) . Zh b nTF—
Z0%, EDOFLE +H OB OFR IS
BOH LT, FAEOTFEETHEELIZLOD
Thd. SEEURIIT —2ORELID5
ZERME, A UF—T 2= ADLRRE
WCHEILTnEZNnEEXI TS, 20
Web7 — & N— ZJEE O KO B, i
R OMEFENA S OT — X % H 5 WebT
— AR ZEEEL T, EHIZBAEWIT
— X DA T U RAERFF TG D 2 & T,
T —HR=ANBT=Nb AN EH -
RSN TV Ko AEEdl-a
T A VAT LD H LN THD.
ZDT=HOITIEZL < OMFEEDMENS N KD
In A B —T = — ZADOWFFEBRENREICE
HThb. £, V14 NOFEEZHMOLED
HARGEIR, {Hx OMEFICSMAERET &
IIEA LT N A=)V & T b EE
THY, RIEEITEOIOT AT T % Eli
L72WEBZ TS, &0 b2 TEFE
ERSETORER, (7 — Z/F@E
BBV TEHBICRSMD KO
Google, Yahoo, msn~DEEka{T>72. H
RPN, T—HRXN=A~DT J A%
webanalyzer® TH. CHA % &, Visitsft (B X
Za—F—EKaEF£T) TIHFEETRI30,
30BMDEN DT IV ARNSDL. TR
DOFHFULT AV DT, MNRSHTIEL
T2 3GoogleZs £ 7> B D Crawler D 2k
TNW5 L9 ThHs.

;j_vd

ﬁf@?~&N~x(HR?~&&~
A) X, BT AE UG (EPR) {EIC
FAERRE LRI A LT — 4 ﬁléﬁﬁié
NTWD. L, FEREZFHANDERT
BiEaMmics B2 Y, il 21X
Photoluminesence (PL) {£<° Deep Level
Transient Spectroscopy (DLTS) %, Cathode
Luminesence (CL) V£, EXMEE, BFIH
s, X MR,
Spectroscopy (PAS) 1%, HFmatH o I =L
—variRET, TbE DERIKICE
HFGFRDY 7 Lo THID TR % B
T HZENTED. Len-T, Y8R
Oﬂﬂ?%"ﬁ%/\ (2 & o TH M 722 el wh 5L
LT 570ITIE, EPR 7 —F X—A T
iEU@Wﬁﬂ%é.%qﬁrX%T~5
NR—=2| ZH ) 1 AROFEELE LTS RIF D
TEHRFEL TS, TR, CEEREER
REEEMNZ DWW THETER L2 INE L T, &
WOFAMFET — H = A TIEFRD O
Lo Tofsk, Bz 3R MaER Lo B ERe,
FERFVER L ORR# 2 P2 KI5 Z
EOTEL LI Y —vAZRMELEI S &
WO bLDTHD. BEMITITHEMENFE
¥ETITH. BPR 7—4_X—2LFELL, %
< OHFMEDOZINEZARL T, BEfMIT DR
v T A% Web ECRIZHICTE S
KOt A2 BUERET TH D, 2Dk
O IRIEEN I POE I AT, ARSI B
D HAETONIT & o TRITSEDHIFRNG WL
BEMMED BT bnd e HfFINs. £,
ZOEE BENFR T I 2 =T 1 SRR
T 5 EEA R HI R D DT EHIRF L
T3,

Positron Annihilation




AN PN
HI T30 = (SR 5 —

Research Center for Knowledge Communities
Unwersity of Tsukuba, Japan




