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Abstract. As digital archiving is heading into the next level of development and
influence, we must consider the need of connecting digital archiving with more
people and more resources to enhance the continuing effort. In this paper, we
address the issue of engaging users in digital archiving task and forming a
community of collective content creation. We propose a conceptual architecture
for participative digital archiving and report a pilot project to redesign and re-
construct the archiving process of a university history. It also serves the purpose
of showcasing archived content and providing reminiscence of university life
for all university members.

Keywords: Digital Archiving, Web 2.0, User Participation, Collective
Memory.

1 Introduction

Digital archiving has recently become an important avenue for developing a digital
record of human history and cultural heritage. Materials, artifacts, and assets with
historic and cultural values are converted into digital forms for effective preservation,
storage, access, and use [1]. The task requires a tremendous amount of resources,
including equipments, technology, manpower, and time. Other than academic publica-
tions with commercial value, most digital archiving projects are initiated and carried
out by major libraries, museums, and universities in resourceful nations for non-profit
purposes. The resulted collections are historically meaningful and represent a signifi-
cant step toward recording and enhancing human civilization.

While celebrating the success of many digital archiving projects, we must recognize
a number of challenges that lie ahead before the endeavor can become economically
viable and prove to be an ultimate success. One of the major challenges to digital ar-
chiving is the astronomical scale of things accumulated in both the spatial and temporal
dimensions of our universe that are deemed as deserving digital preservation. Those
that have been digitally archived represent only a fraction of the immense body of the
world’s natural and cultural treasures. As long as digital archiving remains sparse en-
deavor by a small number of major institutions, we have no hope of alleviating the
problem of insignificant coverage.

B. Christensen-Dalsgaard et al. (Eds.): ECDL 2008, LNCS 5173, pp. 135-147] 2008.
© Springer-Verlag Berlin Heidelberg 2008
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Another challenge concerns the amount of resources that are needed for the con-
tinuous endeavor to meet the ever expanding scope of preservation targets. Digital
archiving is both resource and time consuming, and requires appropriate organiza-
tion of efforts. Substantial investment by a few governments and institutions can
only support so many projects in a limited time span. If we ever consider digital
archiving to be a long lasting endeavor, it should be recognized as a mission that
invites widespread participation. However, current practices of digital archiving
impose a considerable threshold of resources and expertise. We must find ways to
lower the barriers for general involvement and tap into potentially vast sources of
contribution.

A third challenge is the overall level of usage of digital archive collections. Given
the amount of investment that has been made into the endeavor, it seems reasonable to
ask for actual results in terms of the quantity of value-added production and the level
of impact on society. However, millions of content service websites in the Internet
compete for view attraction and content consumption. The reality is that most content
subjects of digital archiving attract only a small audience. Even if the digital archiving
task duly serves the purpose of heritage preservation, its content services probably
reach only a very small percentage of population in our societies. The problem of
content obscurity may be attributed to the passive nature of the services and the lack
of user activities and experiences that are appealing to most people.

All three challenges of digital archiving endeavor concern the issue of develop-
ing effective connection with people and resources. In this regard, the Internet
world has shown the way by marching into the era of Web 2.0, in which vibrant
web sites emerge with successful models of user engagement. In essence, Web 2.0
is a concept that can be described as a set of principles and practices that help de-
velop core competencies in the ever expanding web [2]. These include a few key
guidelines such as harnessing collective intelligence, reaching critical mass data via
user aggregation, enabling rich user experiences, and depending less on specialized
software technology.

Facing increasing competition from the web for providing information services
to users, libraries have also begun to embrace the concept of stronger user engage-
ment. The term, Library 2.0, has been adopted to represent a call for user-centered
changes in library services. Casey & Savastinuk [3] envisioned a model for library
services that invites user participation in the creation of both the physical and the
virtual services they want. Maness [4] discussed the implications of Library 2.0 and
suggests how library collection access and user support can be adapted. Coombs [5]
reported a project to reshape a university library’s web site into an information
space for collaboration, conversation, and interaction. The notion of user empow-
erment in digital archiving for wider participation has also been suggested and a
mediating system is developed to facilitate inter-disciplinary team collaboration [6].
The new web paradigm of user participation sheds new light on digital archiving for
the next phase of development. In this paper, we explore the potential of adopting
user participated digital archiving. A conceptual architecture is proposed and a
prototype system is developed to conduct experimental practices. Our current re-
sults show a promising development direction for further exploration.
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2 Perspectives and Implications

Starting from its initiation, digital archiving has been mostly a government-sponsored
and institution-based effort. Tasks and resources are organized by authoritative insti-
tutions at national level. After a decade of investment, we have seen ground breaking
work in digital archiving and a wide repertoire of wonderful content subjects with
historical significance. During the time span, however, there has been a paradigm
shift in the Internet from content-centered Web presence into participation-centered
platform applications [7][8]. In respond to this change, we need to consider a new
model of digital archiving in the Web 2.0 era.

2.1 Digital Archiving — Authoritative Approach vs. Participative Approach

Digital archiving is a continuing task with an array of goals to accomplish. Its focus
and approach cannot remain unaltered as the context has changed. The authoritative
approach at the initial phase of digital archiving has served its purpose of laying
foundation for digital preservation of historical value. As the Internet undergoes a
paradigm shift toward user participation and community engagement, an opportunity
is presented for digital archiving to enter another phase of critical mass aggregation
and involvement. The context calls for a participative approach to digital archiving for
tapping into the vast potential of cyberspace resources. We use a set of attributes to
characterize and compare the two approaches, as shown in Table 1.

Table 1. Characteristic comparison of two digital archiving approaches

stem gﬁ; BA
e (2= )
Characteristics & 3"%—’*—3@
Purpose Preservation/Research Resource/Influence
Material Source Institution User
Index Controlled Vocabulary Social Tagging
System Design Content-centered Participation-centered
Information Flow Uni-directional Bi-directional
End Users Expert/Researcher General Public
Content Evaluation Domain Expert Community

Authoritative Approach. Authority status of some kinds plays a central role in plan-
ning, organizing, and operating the digital archiving tasks. The authority status may
include ownership of resources, source materials, and expertise. Digital archiving
tasks are initiated by the agencies in a goal-oriented project with specific time frames.
Project members typically include domain experts, technicians, and archivists with
support of equipment, tool, and material access from the sponsoring institutions. The
approach can be further specified by the following attributes.

Purpose. The primary purposes of the institution-based projects in the authoritative
approach are preserving historical materials (documents, tapes, artifacts, etc.) and
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providing online accessibility. The digitized content is intended to be used for re-
search, education, and other value-added potential.

Material Source. Materials to be digitally archived are usually owned by institutions
and individuals with some authority status. Their digitization is initiated and priori-
tized based on authoritative assessment of the materials’ conditions and values. Copy-
right of the digital content is claimed and reserved by the materials’ ownership.

Index. Content is usually indexed by standardized metadata and subject-dependent
controlled vocabulary, which is a list of words and phrases carefully selected by sub-
ject domain experts and librarians. Annotation is done by assigned and trained spe-
cialists. There is a specific, one-to-one mapping between a concept and an authorized
keyword term. Consistent and unambiguous retrieval are ensured when correct key-
word terms are used.

System Design. The online system, usually a web site, adopts a content-centered de-
sign. Content retrieval and presentation are the primary functions provided by the
system. End users are passive viewers and are not allowed to make changes or addi-
tion to the content.

Information Flow. The online system operates simply as a content provider with web-
based delivery of digitized materials. The information flow is unidirectional. End
users are only recipients of the web site content.

End Users. The primary end users are expected to be subject domain experts, re-
searchers, and educators. Other occasional users are curious visitors for short-term
viewing pleasure. Each end user is an independent content consumer with no associa-
tive interaction.

Content Evaluation. Content value is assessed and decided by subject domain experts
with disciplinary knowledge and professional authority. The judgment is expert opin-
ion purely based on historical and cultural significance. Popularity and attraction play
no role in content value assessment.

Participative Approach. User participation is the core principle of the Web 2.0 con-
cept. The approach emphasizes the development of a platform for collective building
and sharing of archived content. Users are at the center of value production and form
a cohesive community by common interest and collaborative interaction. Content
aggregation and user adhesiveness are enhanced by an activity cycle of contribution,
consumption, and re-creation. Digital archiving tasks are performed and mediated by
a collective force of distributed, collaborative, and cumulative user participation. The
approach can be further specified by the following attributes.

Purpose. The primary purposes of having a digital archiving web platform include:
(1) foster virtual community engagement, (2) tap into the vast potential of collective
resources, (3) expand sources of archived materials, (4) facilitate greater social in-
volvement and magnify cultural influence. The digitized content is collaboratively
created and collectively used for the greater good of all.

Material Source. The web platform provides an open-access system for submitting
and collecting digitized materials. Every user is a potential material source. Each
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contribution is accepted as a donation for public interest and non-profit reuse. Users
are motivated to pitch in based on credit recognition and mutual interest. Mass con-
tent is aggregated by the sum of many little parts from different individuals.

Index. Content is annotated and categorized by collaborative tagging, also known as
folksonomy or social tagging [9]. Tags are created and associated to content items by
both creators and consumers as they see fit. Keywords are freely chosen by annotators
instead of being constrained by controlled vocabulary. The distributed classification
system provides new ways of content retrieval and facilitates content navigation.

System Design. The system is designed to serve as a platform of participation. Users
are allowed to exercise certain control over the content and are encouraged to add
value to the content as they use it. Utilities and services are provided to facilitate
content syndication and interaction.

Information Flow. The website contains both elements of content creation and content
consumption. It is a dynamic and highly interactive platform of active participation
and collaboration. The information flow is bi-directional.

End Users. Users are both content creators and content consumers. The openness and
freedom of participation is available to every member of the general public. Users
share interest on content subjects and develop a community with collaborative inter-
action.

Content Evaluation. Content value is assessed and decided by collective opinions in a
community democracy. Each user gives opinions explicitly or implicitly by interac-
tion with content items and casts equally weighted votes. Personalized content evalua-
tion and classification are also allowed.

2.2 Implications for Digital Archiving

Web 2.0 principles and practices open up a new prospect of participative digital
archiving. Using web as a platform, the entire process of content development and
content consumption is conducted by a collaborative community of users. The open
participation framework harnesses a collective force of untapped creativity and capac-
ity for many digital archiving subjects and content aggregation. The participative
approach therefore provides a great opportunity to build a strong, sustainable, and
cohesive system for digital archiving endeavors in a world wide scale. We elaborate a
number of potential implications for the participative digital arching.

User participation. The fundamental principle of participative digital archiving is to
build a platform where users are empowered to create, share, and re-use. Services and
tools are provided to induce users’ rich experiences in content contribution, naviga-
tion, and interaction. The digital archiving cycle of digitization, preservation, and
consumption is completed as an outcome of users’ collective activities.

Community formation. Generating a sense of belonging plays a crucial role in moti-
vating users’ involvement in the participative digital archiving. Active members usu-
ally are those who identify themselves with the cultural value and share personal
interest in the content subjects. Mechanisms and incentives must be in place to foster
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the development of community structure and activities. Users may be associated with
different roles to take on various responsibilities.

Content accumulation. A successful participative digital archiving is built upon a
positive reinforcement cycle of content accumulation and appreciation. Initial seed
content is required to attract early adopters and boost the expansion of content and
participants. Newcomers’ exploration experience and bonding effects determine
whether a critical mass of content collection and participants can be reached.

Enduring development. The strength of the accumulated content and the vigor of the
evolving community are vital for their long term survivability and continual growth.
In this regard, content developed and aggregated by collective force of many partici-
pants tends to be difficult to duplicate or replace. Another important element is to
induce a steady stream of newcomers and major contributors so as to maintain a vi-
brant community.

Despite of their differences, the authoritative approach and the participative can join
forces and to be complementary with each other for stronger and wider development
of digital archiving. The authoritative approach has strengths in the quality and the
depth of archived content. Blecksmith recently provided a list of rich online visual
resource collections created by libraries, archives, and historical societies across the
United States [10]. The number of digital images in each collection ranges from
thousands to millions. Significant amount of institutional resources and expertise are
involved in content development and service provision. On the other hand, the par-
ticipative approach has the potential of relatively cost free content buildup and pene-
trating influence. A globally popular photo-sharing social networking web site, Flickr,
provides evidence to the enormous power of massive user participation by accumulat-
ing more than 2 billions photos over a few years. Yet, the content development may
be less rigorous and less exquisite. User tagging as opposed to controlled vocabulary
also raises issues of resource discovery that may require sophisticated facilitation. A
future research agenda is suggested to create an ideal model for digital archiving that
promote a dual effort and establish an effective connection of the two approaches.

3 A Prototype Participative Digital Archiving System

The participative approach to digital archiving seems to be a powerful framework for
engaging the ever present task of digital archiving with collective resources. We take
on an exploration of the approach in order to pursue a better understanding of the
determinants that lead to fruitful results. We report a project to develop a prototype
participative digital archiving system and build a website for content collection and
community formation. The actual operation of a website is intended to provide real
data and practical experiences to evaluate the approach.

3.1 Project Background

In the September of 2007, the university libraries of National Chengchi University
(NCCU) launched a project to develop a new generation archives of university history
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and to promote awareness and value of digital archiving within the organization.
NCCU was founded in 1927 and went through several periods of expansion and real-
location in China and Taiwan. Currently, the university has a student population of
over 15,000 and a faculty and staff of over 1000. The aim of the project is to trans-
form the authoritative, relatively static university archives into an open, dynamic,
accumulated, collective university memory of all its current and past members.

University archives has traditionally been the designated repository for records,
documents, publications and other materials pertaining to the operation of a university
and constitutes the official memory of itself. The task of developing and sustaining
university archives is usually assigned to a dedicated office or included as part of
university library’s responsibilities. Most university archives are either content barren
or out-of-dated due to insufficient resources and time. The extent of the collection
may also be constrained by the viewpoints of a few authorized persons. This ill-
formed structure often results in amnesia or selective memory of an institution.

The project initiation represents a paradigm shift in the way a university’s history
will be recorded, shaped, and remembered. By restructuring the centralized pick-and-
collect process into an open, collaborative platform, a university’s sparse and selec-
tive history is changed into a collective memory that expands continually and reflects
diverse perspectives. Individuals, groups, and offices are all empowered to instill
archived materials and constitute a small part of the whole. The collective memory
platform provides a venue for vibrant participation and enhances affective bonding of
all members.

3.2 System Design

Our initial design guideline is to focus on content, community, and connection. The
intended content types are visual materials and texts. Visual materials include digital
pictures of people, buildings, events, scenery, and images of scanned documents,
photos, writings, and records. Texts are the titles, articles, stories, descriptions, com-
ments, and tags that connect with items of visual materials. The initial emphasis is on
visual materials to attract attention and to stimulate affectional response. Texts are
generated by users and are appended to items of visual materials. As the content ac-
cumulation grows, we expect that both types of materials are equally rich and can
switch between primary and secondary roles as needed.

The second design focus is to create activities and services for web community fos-
tering. Expected participants include past, current, and future members of the NCCU
university. Therefore, the web community on the collective university memory plat-
form will be a mixed bag of physical community and digital community. Activities
and services are designed to facilitate their mutual support for each other on enhanc-
ing members’ senses of belonging and connection. In this regard, we adopt a number
of community development strategies that include flexible community spaces, per-
sonal profiles, diverse subgroups, role ladder, and periodic events [11]. Community
support functions such as user representation and matchmaking, personalized content
management, publishing and messaging, are also considered [12].

Another design aspect is to consider a number of ways to establish explicit connec-
tions among content and users so as to pervade memory of university life. Content
items may be connected with each other by tags, categories, sets, and appendixes.
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Users are provided with spaces and tools to create and manage personal content col-
lection. We also incorporate social network services so that subgroups of users who
have something in common can connect with one another. Finally, content publishing
and message subscription are used to enhance and maintain connections between the
website and its registered users. The various connections provide a structural repre-
sentation of distributed cognition and contextualize individual bonding for enduring
participation.

3.3 Activity Spaces and Modules

We propose a two-layered architecture to conceptualize the operation of participative
digital archiving (Fig. 1). Each layer is a circular association of four subunits. The
inner circular layer contains functional modules that provide tools and services to
users. The outer circular layer represents activity spaces for user participation in a
visualized and cognitive context. Users have convenient and transparent access to
both layers. Tools and services in the inner layer allow users to manipulate activity
spaces in the outer layer. We briefly describe the four activity spaces as follows:

Content
bm\yse_
navigation

cat

Fig. 1. A conceptual architecture for participative digital archiving

Content. It is an activity space that centers on content presentation. Content materials
are organized and displayed for users’ content browsing. The activity space also
serves as a sketch board for users’ content creation and edition. Users’ attention and
participation mostly reside in this space.

Tag. The activity space contains aggregated representations of tags associated with a
set of content items. The potential aggregation types include tag cloud and tag cluster.
Tag aggregation provides a concise textual entry point for content navigation. It is
also a place where users may obtain a cognitive glimpse of the meaning and charac-
teristics of a set of content items.
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Community. The activity space focuses on people and their inter-connections. Users
get to know each other by sharing personal profiles and following common links.
Subgroups are formed and evolved through role assignment and mutual support. It is
a place where users develop and keep track of relations with others.

Event. It is an activity space for drawing up new programs of content collection and
community engagement. Users can organize an event or propose a theme for a period
of special-purposed collective participation. Support and contribution are solicited by
promotion and social networking. It is a place where leaders take the initiatives to
refresh members’ interest and revitalize connection with the community and the con-
tent collection.

The four activity spaces are not necessarily exclusive of each other during users’
presence on the website. Each activity space serves as the purpose of contextualizing
users’ current activities. Therefore, they can occupy different areas of the website
interface window and switch between primary and second roles as selected by users.
The four activity spaces encapsulate and are supported by the services and tools of the
four functional modules, which are shortly explained as follows:

Content Operation. This module provides tools for all content related operations,
such as uploading, annotating, editing, and organizing. Content items selection, asso-
ciation, and display are also included. Content browsing and navigation will be the
primary services for general users. Personalized services, such as personal collection
and favorites, can also be added.

Tag Aggregation. This module performs tag related operations, such as count track-
ing, ordering, associating, and displaying. These functions are executed automatically
by the system. Links of content items based on common tags are also established by
the module. Users access the tag aggregation module for viewing service on a se-
lected set of content items.

Social Network. This module contains utilities for users to create individual identity
and manage group activities. The first type of utilities allows a user to represent one-
self and make proper connections with others. These include personal profile editing,
personal access control, and explore potential social links. The second type of utilities
supports and facilitates subgroup management by authorized users. These include
subgroup creation, role assignment, intra-group communications, and member status
check.

User Initiative. This module provides functions for users to make a proposal and
invite participation for a certain period of time. The types of initiatives may include
developing new collections, compiling a subset of collection, and re-using/re-
organizing current collection. Users are assisted by tools and services to make an-
nouncement, create a special-purposed space, track follow-up progress, and package
final results.
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4 Website Development and Application Scenario

Based on the proposed conceptual architecture, we develop a prototype system to
implement participative digital archiving practices for university memory. The proto-
type system operates as a website whose expected users are students, staff, faculty,
and alumni. The website is named “NCCU memory”. A period of internal test run is
currently underway for system fine-tuning. At the same time, a total of 5,600 items of
pictures have been collected and tagged as the initial seed content. The total number
of tags is approximately 35,000 in which 2824 tags are unique. The formal opening of
“NCCU memory” is scheduled in September of 2008 for a co-event with school year
opening ceremony.
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Fig. 2. Website main page (left) and user’s personal profile (right)

We highlight the layout design of a few web pages and describe their context of
user participation. The main page of “NCCU memory”, as shown in Fig. 2 (left),
includes a content space, a tag space, and an event space that together provide an
overview of current content and activities. The content space takes up the primary
area and fills with visual materials for eye catching purpose. Content access from
main page is open to both visitors and members for inducing as many users as possi-
ble. Users can browse through content highlight in images or tags and select particu-
lar items for further content review. A member’s content navigation is a personal
memory retrieving and refreshing process. The content showcase also provides a
glimpse of the NCCU history and life for outside visitors.

Registered users can create and maintain a personal profile, as shown in Fig. 2
(right), to present themselves to the community. Personal information and self made
avatar are used to characterize individual identity. The profile page also includes a
content space, a tag space, and a community space. These spaces are personalized to
reveal personal interest and status in the community. A registered user can also con-
figure a personal home page, as shown in Fig. 3 (left), to be a personal control panel
for all user activities in the community. All four activity spaces can be included and
personalized based on individual preference. The personal home page provides a
space for a registered user to construct personal memory and to share with selected
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Fig. 4. An old picture with new text (left) and a commencement ceremony (right)

friends in the community. Finally, a content item page, as shown in Fig. 3 (right),
displays the complete content of a content item. Potential links to other content are
also provided through related content items and tags. Users can interact with the con-
tent item by adding new tags, giving rates, and appending new elements.

We also illustrate an archiving scenario in which older materials can be incremen-
tally added to the website and turn into an evolving and reminiscent memory for all
NCCU members. Fig.4 (left) shows an old picture of an alumnus with his remark on
defending one’s country in his own calligraphy. He joined the army shortly after the
picture was taken in 1937. The old picture was given a new dimension by appending a
story telling from a recent history-majored graduate student. Fig. 4 (right) is a picture
of the school’s commencement ceremony in 1954. A retrospective exhibition of
commencement ceremony in the past 50 years can be conveniently organized and
showcased on the website.
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5 Conclusion and Future Work

The Web 2.0 era has seen a new promising paradigm of user participation and collec-
tive intelligence. This open platform appears to present a great opportunity for ex-
panding and enduring digital archiving endeavors. By engaging and empowering
users, a vast potential of human resources and content materials can be tapped to
create a new horizon of distributed and collective digital archiving. We proposed a
conceptual architecture and developed a prototype participative digital archiving sys-
tem. The system is operated as the “NCCU memory” website for the purpose of uni-
versity memory and history. The website serves as a platform to transform static and
restricted university archives into open and dynamic university memory.

One of the primary advantages of participative digital archiving is the capacity to
provide convenient content preservation and sharing, and to facilitate rapid growth of
rich content. The website is expected to receive vigorous participation from NCCU
members based on a steady stream of new members (incoming students and employ-
ees) and regular events. We also plan to integrate and re-shape current isolated uni-
versity archives into the website with administrative resources led by university li-
braries. As the website become mature in the future, we hope to provide practical
evidence and examples that demonstrate the principle of user participation and user
empowerment as a fruitful avenue for digital archiving. Our future work involves
developing and implementing a set of performance measures for evaluating the actual
results of content collection and user participation.
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