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DynaSites
DynaSites is an application for creating interactive and evolvable web sites. Information spaces
created using DynaSites are similar to threaded discussions and electronic conferencing systems
in that they allow users to communicate directly and by doing so evolve a shared information
space. DynaSites information spaces differ from threaded discussions in that they support the
collaborative creation and evolution of artifacts through which communication can take place,
rather than supporting communication as an end in itself. To learn more about DynaSites and to
use it visit http://Seed.cs.colorado.edu/dynasites.documentation.fcgi$node=dynasites.doc.home.

DynaSites is intended to be used by webmasters (those who know about the web as a
technology), in collaboration with users (those who use the web as a medium, but who may not
understand the technology), to create an information space seed (a collection of information that
is intended to evolve). This initial seed is then evolved directly by the user community. When
creating the seed, the community does not need technical knowledge of the web or a webmaster
to serve as an intermediary.

Each of the individual DynaSites, as well as the underlying substrate, are part of a research
agenda aiming to transform the web from a broadcast medium (in which there are few producers
and many consumers of information) to a knowledge construction medium (in which a
community of users create, share, use, improve, and combine computational artifacts). This
metaphor of collaborative knowledge construction is part of a larger vision of computational
support for communities of practice.

Most sites on the web today are implemented as HTML files which are displayed in a web
browser, such as Netscape Navigator. This model is well-suited for announcing information over
the web. However, evolvable web-based information spaces are difficult to implement because
they require source files to be modifiable by users. Not only does this require HTML knowledge
and access to the source files, but it also poses security risks from trouble makers as well as from
users who might inadvertently alter important information.

DynaSites implements a different model of web based information spaces. Rather than storing
information in files, DynaSites stores information content and hypertext links as small pieces in a
database. Pieces from the database are then put together by a program to create HTML pages.
This model provides new possibilities for users to evolve the information they see in their
browser. Users can add to the information space using forms that require no HTML knowledge.

DynaSites is implemented with the Frontier environment. Frontier provides a database, a
scripting language, and many nice tools for building dynamic web sites. DynaSites uses the CGI
interface to communicate with the web server. DynaSites documents push the CGI scripting
paradigm to create dynamic page elements such as collapsible hierarchies, and richly annotated
and interlinked documents.

The types of information that can be displayed in DynaSites include discussions, bookmarks,
references, glossaries, and links. These various information types can be stored in different parts
of DynaSites - DynaGloss, DynaBabyl, DynaClass, VirtualLibrary and DynaSources. DynaSites
supports cross document integration. This means that a definition presented in DynaGloss can be
referenced in a DynaBabyl discussion forum type posting, or a posting in one thread can be
linked to a discussion in another. The linking options are limitless. See Figure 1. In addition to
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the public DynaSite spaces, there are personal information spaces such as the link clipboard, and
carrels in the VirtualLibrary.
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Figure 1: DynaSites Structure

DynaBabyl
DynaBabyl is a particular type of DynaSite. DynaBabyl is a set of functionality, originally
developed to support discussion forum-type hyperdocuments. The DynaBabyl name comes from
the ".babyl" file name suffix used by ZMAIL, Symbolic's fine email tool. The DynaBabyl
substrate has evolved over time to contain tools for making and managing web-based
information spaces. DynaBabyl documents can be connected to other DynaSite documents with
the link clipboard function. Link clipboard let's you create links among DynaBabyl Documents
and to the Web that can be attached to any DynaSite document.

DynaClass
DynaClass is an environment for class discussions. The prototype was created for the Spring98
CSCL (computer supported collaborative learning) class. DynaClass is modeled a bit on
WebCSile. It is a bit simpler than DynaBabyl in structure, but offers more flexible functionality
for creating and editing nodes (e.g., an automatic notification feature and typed nodes).

DynaGloss
DynaGloss is a new type of glossary in which terms are defined and debated by users. Anyone is
free to define a new term, annotate an existing definition, or change the definition. DynaGloss
supports the evolution of meanings, in an ongoing and collaborative fashion. All DynaSites
documents can have links to the terms stored in DynaGloss. Currently, any terms in a DynaSites
document that are placed in double quotes are automatically made into links to the DynaGloss
definition of the term, if the term exists in DynaGloss. Figure 2 shows the index of this glossary
(left), and the interface for viewing, annotating, and redefining the terms contained in the
glossary (right).
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Figure 2: DynaGloss Features

VirtualLibrary
The DynaSites VirtualLibrary prototype helps instructors and students collect, structure, and
locate references to sites on the World Wide Web. Links to web sites are stored as elements in a
database. Links can be created by anyone and added to the collective pool of links. Links consist
of a URL (a web address), a title (determines the onscreen appearance of the link), keywords,
and an annotation. The links stored in the Virtual Library can be searched. Currently there is a
very simple searching mechanism that let's you find links by keyword and title.

The VirtualLibrary also includes carrels - personal spaces where each registered user of the
VirtualLibrary may collect links and annotate them, and keep notes (as well as delete them).
Within their Carrels, SuperUsers can create and manage reserves. Reserves are collections of
links. An instructor, for example, might create a reserve for American Literature for storing links
to Web sites describing important American authors. Once created, reserves are available to all
users on the Reserve Desk Page.

DynaSources
An information space supporting the OMOL research group with the development of an OM of
OMOL-related literature. In it, the members of the research group can store, annotate, and
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discuss research sources from the literature and the world wide web. The information space is
queriable by title, author, contributor, or all DynaSources fields. When DynaSources is opened,
the user is presented with a query tool, and a list of citation descriptions that he/she can scroll
through (see Figure 3).

Figure 3: DynaSources Interface

Integration of DynaSites with Mr. Rogers
Mr. Rogers’ Sustainable Neighborhood, developed by undergraduate students over the course of
the past two years, uses the WebQuest and Agentsheets mechanisms to create a neighborhood
modeling environment, complete with various types of roads and housing, and other components
such as parks, streetlights, shopping malls, restaurants, and parking lots (see Figure 4). A user
plays the game as a bicyclist in the neighborhood, riding from landmark to landmark, where s/he
is presented with a decision to make about the neighborhood.

During the first year of the OMOL project, we added support for discussions by addinging
DynaSites to the Mr. Rogers environment. We also have server support for players of the game.
Resources are now available on the WWW to inform the player about his or her possible choices
in the game, their impact on sustainability, and link the player to the web pages of other
communities facing similar choices. The integration of DynaSites into Mr. Rogers and the
addition of a server to support the Mr. Rogers game can broaden support for collaboration among
members of community by allowing temporal and location boundaries to be transcended.
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Figure 4: Mr. Rogers' Sustainable Neighborhood.

GIMMe-More
GIMMeMore is the second version of the GIMMe (Group Interactive Memory Management
Environment) system. The original GIMMe system automatically captured group email in a
commonly accessible repository, where it could be searched (using LSA) as well as browsed and
restructured. GIMMe was implemented using Perl. GIMMeMore uses a different implementation
approach in which many individual applications are bundled together into a "high tech toolbelt"
(Sumner1995). GIMMeMore extends GIMMe in the following ways:

1) It handles information types beyond email messages, such as attachments and html.

2) It supports information decay, in which the appearance of information changes over time to
indicate age.

3) It records usage data (who has visited what information, how many times a piece of
information has been visited, etc).

4) It allows users to make "summaries" in which different pieces of information can be collected
and annotated by users.

5) It tightly integrates query and browsing interfaces (addressing a major limitation of GIMMe).

6) Enables database queries in addition to free-text LSA queries to enhance searching of the
information space.

The individual applications that comprise the GIMMeMore "tool-belt" (see Figure 5) are
coordinated by the frontier system. Email is captured from a mailserver using Eudora. Frontier
then extracts email from Eudora, and loads the messages into a Filemaker Database. Email
attachments are processed by Frontier and stored as files which are indexed by the database.
Users interact with GIMMeMore via a web browser (e.g., Netscape) using webpages created by
the Tango environment. Requests for data are passed from the Browser to Tango to Frontier,
which then executes the requests (with the help of the FileMaker database) and returns the results
to Tango, which then creates new pages for the user.
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Figure 5: GIMMeMore Architecture

Mediator
Mediator is a framework of OM utilizing usage data. Mediator keeps usage data of how objects
are used and changed through processes of individuals' problem solving. Collective usage data of
members of a CoP could show how members of the CoP solve a problem. Then a newcomer or a
member who needs to know how to solve a similar problem or the same problem can use the
usage data as a guide to solve the problem.

Each member of a CoP has Mediator and public information spaces for the CoP also has
Mediator. All Mediators in the CoP form an OM. Mediator embedded to an individual’s working
space captures usage data resulting from that individual's activities in solving problems.
Mediator can also collect usage data from all the individuals' working spaces and construct
collective usage data. Mediator of the public information spaces often collects usage data. Types
of usage data and ways to collect and construct collective data are defined by the environment
designers of Mediator, who make the system efficient for a CoP.

Environment Use
Mediator can adopt different kinds of Usage data aware (UDA) tools for different tasks done by
members of the CoP. UDA tools help the users by suggesting activities that other members did.
The suggestions are something such as, "if you are interested in this object then others who were
interested in the same object have shown interest in these other objects." Such suggestions are
inferred from the collective usage data and the users' activities taken in the tools.

UDA tools are transparent in terms of criteria and reasoning of suggestions. Therefore, users of
UDA tools can investigate how a suggestion is made and modify criteria for other suggestions.
Environment designers also use Mediator to improve OM. The designers can modify the
collective usage data so that Mediator can provide more relevant suggestions by utilizing it. They
also modify OM by reflecting on analyses of how members of CoP are using OM from the usage
data. Also they can improve UDA tools by modifying the types of usage data to be captured and
utilized and ways of

using usage data.

Prototype
A limited version of a UDA web browser was implemented to prototype mediator. The prototype
was created with these existing software products: Frontier [Userland 1998], HTTP server,
MacOS, HotSource [MCF and HotSource 1997], and Meta Content File (MCF) [Guha and Bray
1997]. The prototype’s module architecture is shown in Figure 6. All these products were
integrated to create the prototype using MacOS AppleEvents.

Three features of Mediator are implemented in the prototype:

1) embedded usage data. The prototype uses HTML files as pieces of information. Each HTML
file has associated usage data.
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2) UDA tool. HotSource and HTML Browser were programmed to create the UDA browser.
HotSource is used to display usage data for each file, and for communications between the
ordinal web browser and HotSource. Through the communication mechanisms, the web
browser and HotSource together work as a UDA browser.

3) distribution mechanism. In creating this feature, it was assumed that each member of the CoP
and public information spaces have Mediator, and each fragment of OM that each Mediator
has forms a larger OM for the CoP. Distribution mechanisms are a crucial part of the
Mediator system. The prototype system uses the HTTP server and HTTP protocols for its
distribution mechanism.

Frontier

Usage Data
 DB

Files

Frontier

Usage Data
 DB

Files

 HotSource HTML Browser

Information RequesterInformation Provider

HTTP
Server

 HotSource HTML Browser
HTTP
Server
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Figure 6: Module Architecture of the Mediator Prototype System

The process of usage data retrieval is shown in Figure 6. An information requester requests usage
data for a particular file shown in the HTML Browser. The file shown is originally one of
Information Provider’s files. A request of usage data is sent to the requester’s Frontier module
(1) and Frontier sends a request to provider’s HTTP server (2). Provider routes the request to
Frontier (3), retrieves requested usage data from Usage data database (DB) in Frontier, and
returns it in the MCF format (4). The requester receives the MCF data (5) and routes the data to
HotSource and displays it to the user (6). The user can display corresponding HTML documents
while investigating the usage data in HotSource.

ScrapWeb
The most important implementation consideration of ScrapWeb is not to be intrusive to users’
routine task and to reduce the cognitive load needed by users to operate it.

As shown in Figure 7, ScrapWeb is implemented by integrating Eudora Pro, Netscape Navigator,
Filmmaker Pro and Webstar with the scripting language and environment Frontier (Userland-
Software-Inc., 1996) as a glue. Both Eudora and Netscape Navigator are designed to be
interfaces to the Internet. They are good at gathering, and displaying information available on the
Internet, but they have minimal functions to help users organize and manage the gathered
information. On the other hand, database systems such as Filemaker Pro are good at organizing
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and managing information, but they do not have a direct interface to the Internet. ScrapWeb
combines the complementary functions of these products in the Mac OS by making use of their
scriptability, which means they can communicate with each other through Apple Events.

In ScrapWeb, Frontier is used as the glue to integrate Eudora, Netscape and Filemaker Pro.
Extensions are made to both Eudora and Netscape Navigator to allow users to extract
information. Frontier will feed the extracted information into the database Filemaker Pro to build
personal information space for users. When users want to retrieve information from their
personal information space, Frontier is activated from Netscape Navigator to deliver the
information and display it in Netscape Navigator.

import

Display

Figure 7: Architecture of ScrapWeb

Extensions to Netscape Navigation are made by adding new menu items. The menu items allow
users to import the current URL into their personal information space as simply as when they add
bookmarks. While importing a URL, users are able to give a name to the URL being stored. In
addition to names and URLs, users are also able to fill in a Keywords field, which can be used
for dynamic categorization, and Annotations to the URL, which can server as anchors for later
retrieval. Keywords can be multiple and these keywords are used to reflect the various aspects of
the contents of the saved URL. Annotations are free style text and they are used to capture users’
reflection on the current URL and these captured reflections enrich the indexical knowledge
which, as a result, facilitate the effective recovery of information at later time. All these fields
are searchable at the retrieval time.

Users do not have the same interest in all URLs in their personal information space.
Consequently, a field to store the user's level of interest in the URL has been added to help users
organize and retrieve the URLs in a more efficient way. A similar feature to this helps users store
URLs which they have serendipitously encountered and are not of immediate benefit. ScrapWeb
allows users to designate a rough plan such as “I may visit it 7 days later” together with the
tracked URL. In addition to above information, ScrapWeb automatically insert a date field
marking the day when the URL is stored. The text content of the URL is also downloaded
simultaneously in case users want to retrieve a URL from the vague memory of parts of the
contents. The saved contents are not meant to be displayed later; instead, they are only used as
searchable objects to help users to locate the exact URL. When the found URL is displayed
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finally, it will still point to the original place. Figure 8 shows how the storing of URL works.
Users issue a command from the menu bar of Netscape Navigator (or by a shortcut key) and fill
in the forms, then all these information goes into users’ personal information space and users
remain working in Netscape Navigator.

Email messages are saved into the ScrapWeb either in single email base or folder base. Dumping
whole email folders into the ScrapWeb is useful for those users who subscribe to some email
lists which mainly consist of informational notes. Users may not have enough time to go through
all emails sent around in that list, but they keep all those or part of them for later consultation
when they encounter with some problems to be solved.

Figure 8: Export A URL into ScrapWeb

Figure 9: Search URLs Interface

Recovering of information from the personal information space in ScrapWeb is directly launched
from Netscape Navigator. This does not trouble users to switch windows back and forth.
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ScrapWeb allows users to search through their personal information spaces from different clues
that they have in their mind. Names, URL address, keywords, words in annotations, words in
content are all used as searching criteria. Even the date ranges or their reading plans can also be
used as for searching. When users input the fragments of their memory into the searching
interface of ScrapWeb, the system is able to create a set of bookmarks dynamically that reflects
users’ current interest. These bookmarks could be rendered in different orders, such as the rank
of interest, the date of saving, or the alphabetical order. According to the reading plan, users are
also able to get today’s (or this week’s) reading list. Some frequently used searching can be
encoded into the system and to be launched in one touch. Information associated with each items
in the ScrapWeb may be modified at revisiting time and to be reflected in later use. Visiting
history of each item is also captured automatically. Figure 9 is an example of retrieval interface
and the bookmark list generated on-the-fly. Searching through the emails can be issued from
both the Eudora window or the Netscape Navigator.

WebGuide
In late 1997 we decided to apply our vision of intertwining perspectives and negotiation (see
section on "Support for Perspectives and Negotiation" under "Conceptual Frameworks", above)
to a situation in middle school (6th grade, 12 year olds) classrooms we work with. The immediate
presenting problem was that students could not keep track of web site URLs they found during
their web research. The larger issue was how to support team projects. The more we discussed
computer support for collaborative student web research, the more complicated and detailed the
issues became. To facilitate our own collaboration we adopted two representations: (1) formal
modeling of the software procedures, data elements, and social context; (2) design of a detailed
user interface using HTML.

The result of our collaboration is an interface design for WEBGUIDE, a web-based prototype that
integrates perspective and negotiation mechanisms to support collaborative learning. To make
our design concrete, we focused on a project-based curriculum on ancient civilizations of Latin
America used at the school. The example of this student research project is well suited to
illustrating the power of intertwining perspectives and negotiation: it shows the level of
complexity that our approach can handle.

Sixth grade provides an exciting and challenging venue for this kind of software because the
students are just starting to acquire adult cognitive skills and they are open to new experiences.
The WEBGUIDE system is designed to make explicit and scaffold for students the structure of web
research, team collaboration, personal perspectives, and group negotiation that they may be
experiencing for the first time in their lives.

WEBGUIDE is a glorified web bookmark manager and electronic notebook application, enhanced
with perspective and negotiation mechanisms as described below. Students can conduct web
searches, collect, annotate, categorize, and organize bookmarks for sites they like. They can
summarize or excerpt the web page contents (there is no need to copy the full contents because it
is already available through the active bookmarks). Students are encouraged to use the facilities
of WEBGUIDE to make the results of their research more self-explanatory for themselves and their
team mates by defining a hierarchy of headings or categories, arranging bookmarks under these,
and adding concise summaries of the content or importance of the bookmarked sites.
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Figure 10: Kay's Personal Perspective

Figure 10 shows a view of Kay's (a student) personal perspective in WEBGUIDE. There are three
topics visible in this view. Within each topic are short subheadings or comments, as well as web
bookmarks and search queries. At the bottom is access to search engines.
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Figure 11: Negotiation Perspective

In compiling a list of requirements for WEBGUIDE, we focused on how computer support can help
structure the merging of individual results. Such support should begin early and continue
throughout the research process. It should scaffold and facilitate the decision-making process so
that students can learn how to build a consensus. WEBGUIDE combines displays of individual work
with the emerging group view. Note that the topic on Aztec Religion in Figure 11 has been
proposed by other students to be part of the team perspective. The other two topics are ideas that
Kay is preparing to work on herself. Within her electronic workspace she views information
from the team perspective along with her own work.

Each student should be able to view the work of other team members as they work on it, not just
when it is submitted to the team. Students should be able to adopt individual items from the work
of other students into their own perspective, in order to start the collaboration and integration
process. From early on, they should be able to make proposals for moving specific items from
their personal perspective (or from the perspective of another) into the team perspective, which
will eventually represent their team product, the integration of all their work.
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Figure 1: Inheritance of Perspectives.

Figure 12: Inheritance of Perspectives

WEBGUIDE pages are structured by topic headings or categories for organizing the bookmarks and
queries. These categories can initially be created without any bookmarks or queries as
preparation for looking for relevant information, as Kay has done for the topics of Mexico City
and Live Sacrifice (in Figure 10) that she intends to research. The categories can be
structured hierarchically to create an information outline. Comments can optionally be attached
to any information item. Every item is tagged with the name of the person who created or last
modified it. Items are also labeled with perspective information. Furthermore, there is a set of
functions which can be used to edit the information items.

Because of the hierarchical nature of items, something that appears as a unit of information that
can be proposed for negotiation may actually consist of many parts, some of which appear
differently in different students’ perspectives. The possibility of information items having a
complex but hidden internal structure is required for the intertwining of perspectives and
negotiation. The internal complexity is handled by the perspective and negotiation mechanisms
behind the scenes of the WEBGUIDE interface.

While fairly complicated manipulations may be going on behind the scenes, the interface
attempts to present a relatively clean metaphor of perspectives and negotiation. Figure 17 shows
a view of the WEBGUIDE table of contents, which is always visible as a frame on the left. The table
of contents lists communication media and information retrieval tools that are bundled into
WEBGUIDE. As part of this list of tools, the six perspectives that let students compile their
individual and joint research are also listed:

1. The student’s personal perspective is their private work space.

2. The team perspective contains both items that have already been accepted by the team (like
the Astronomy & Science topic in Figure 11) and items that are currently proposed for
negotiation (the other topics in Figure 11).

3. The class perspective is created by the teacher to start each team off with some initial
bookmarks and suggested topics.



NSF IRI-9711951 (L3D OMOL) page 14 Year I Report

4. The comparison perspective combines all the personal perspectives of team members and the
team perspective, so that anyone can compare all the work that is going on.

5. The negotiation perspective contains all the information related to the current status of
negotiation on an item proposed for the team perspective.

6. The history perspective is an archive of all information that has been entered in WEBGUIDE. It
is primarily for the teacher (or researchers), but can also be used by students to retrieve
previous versions of items.

The power of the perspectives mechanism comes from the inheritance relations among these six
different kinds of perspectives. Figure 12 shows these relations for the Aztec team and three of
its members:

• The team perspective is pivotal. It includes accepted and proposed items. It gradually collects
the products of the whole process.

• Each student’s personal perspective inherits a view of everything in the team perspective.
The students can each modify (add, edit, delete) their virtual copies of team items in their
personal perspectives. They can also create completely new material there.

• The comparison perspective inherits from the personal, team, and class perspectives.
Students can go here to get ideas and copy items into their own personal perspective or
propose items for the team perspective.

• The negotiation perspective inherits proposed items from the team perspective. When they
are approved or rejected at the end of negotiation, then their status in the team perspective
changes.

• The history perspective inherits from the comparison perspective, that contains information
from all the other perspectives.

Of course, there is not really such a multiplicity of information in the central database. The
perspectives mechanism merely displays the information differently in the different perspectival
web pages, in accordance with the relations of inheritance.

WebGuide is available at http://www.cs.colorado.edu/~gerry/WebGuide

Applying WEBGUIDE to GambleGulch Project
During the end of Year I we are initiating an effort to apply WEBGUIDE to a geoscience project in a
Denver middle school. Geoscientists of today and of the future are faced with a growing array of
difficult multi-disciplinary problems. These problems require productive interaction between
teams whose members represent different areas of scientific expertise and different segments of
society with stakes in solving the problems. Each of these groups brings a different perspective
to the table. One of the four goals of the National Science Education Standards is "to educate
students who are able to engage intelligently in public discourse and debate about matters of
scientific and technological concern." This requires understanding different perspectives and
being able to evolve action plans based on that understanding. We will blend an award winning
middle school science project with community mentors representing those perspectives in an
innovative World Wide Web environment for doing just that.
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The science project involves testing the effectiveness of several types of artificial wetlands in
abating the negative chemical effects of drainage from an abandoned mine in the Rocky
Mountains. Over the last five years students identified those effects and their source, researched
methods for abating the effects, and participated in the design and construction of the artificial
wetlands. They now have two years of data that are being used to demonstrate the positive
results. They are ready to tackle the next obstacle: integrating those results into an action plan
that considers the needs of the communities with stakes in that plan.

Students will form teams corresponding to each of these groups. They will research their team's
perspective individually with guidance from the teacher and from representatives of those
communities that have agreed to act as mentors. They will then bring together their individual
results into a team perspective and the perspectives of all of the teams will be considered in the
action plan. The teamwork processes required for these two phases is directly supported by the
technology that we will use.

The technological framework is provided by WEBGUIDE. This tool allows individuals to record
and annotate their research into "perspectives". It then provides tools that support collaborative
processes: proposing ideas, comparing and assessing ideas, negotiating, and reaching consensus.
It provides an environment in which students can actually practice these processes, observe how
to do them well, and improve their skills. It also allows the community mentors to directly
observe and facilitate these processes from their offices or homes. This is fundamentally
different than throwing a group of students into a room with instructions like "do a team project".
It provides an electronic venue in which they learn how do to team projects.

State the Essence
Allowing Learners to be Articulate by Incorporating Automated Text Evaluation into
Collaborative Software Environments

We developed the State the Essence software for supporting the construction of knowledge in
classrooms. It provides a way of developing the articulate self-expression of individual learners
without over-burdening teachers. Automated text evaluation mechanisms are used to replace
fact-centered questions with open-ended, question-answer interactions, without requiring
continuous teacher intervention. More generally, the project addresses how software
environments can help students to learn in an information-intensive, technologically mediated
world by matching individual competencies to appropriate resources.

State the Essence provides feedback to students constructing concise summaries of essays. It
provides guidance and practice in the critical skill of summarization. We are assessing how the
software improves student learning. We intend to sue this software to support collaborative
learning in WebGuide. Students will be supported in summarizing their research findings for the
organizational memory and in summarizing the results of organizational learning projects.

State the Essence uses latent semantic analysis, or LSA, to analyze text contents. LSA computes
the semantic relations within a corpus of literature on a given subject matter and then uses this
information to judge the semantic similarities among submitted written responses. We plan to
incorporate LSA in a variety of ways within our educational software in order to explore a range
of theoretical issues related to how computer-based media can help students learn.
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We will develop several software prototypes with LSA mechanisms and evaluate them in the
classroom. The software will be extended to allow students to design and create their own games
for fellow students to play. Both questions and answers will be in text format, evaluated
automatically by the software using LSA. Ultimately, LSA can be used to match the most
appropriate versions of games or information sources on web sites to different classrooms or to
individual students by evaluating the students' written products and comparing them to
alternative sources of background information.

State the Essence is available at http://www.cs.colorado.edu/~gerry/Essence
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Human Resources Development
In addition to the three PIs on the NSF grant, a dozen students and collaborators participated
actively on the OMOL project during its first year.

Among the participants, three students completed degree programs:

• Stefanie Lindstaedt - graduated in May with a Ph.D. degree. Her thesis focused on the
development of organizational memories for communities of practice. She is now working in
industry on an organizational memory project.

• Taro Adachi - graduated in May with an M.S. degree. His thesis focused on usage data in
support of organizational memories. He is now a visiting researcher in the OMOL project,
from PFU, a Japanese company collaborating closely with the OMOL project.

• Rogerio dePaula - will graduate in August with a M.S. degree. His thesis focuses on the
structure of collaborative discussions within communities of practice. He will be entering the
Computer Science Ph.D. program in the fall of 1998.

The OMOL project benefited from the collaboration of the following researchers from PFU and
SRA, two Japanese software firms who are providing additional support for research at L3D on
organizational memory: Taro Adachi, Yoshikazu Hayashi, Brent Reeves, Shigera Kurihara,
Yunwen Ye.

Several visiting professors, supported by their home institutions, have participated in the OMOL
project: Thomas Herrmann, Tim Koschmann, Frieder Nake, Masanori Sugimoto.

Four people have provided contracted services to the OMOL project:

• Gabe Johnson, an undergraduate computer science major, is assisting in software
development.

• Kate Ingmundson, a graphic artist, designed the OMOL web site, posters, flyers and slides
depicting OMOL research.

• Barb Stuart, an authority on collaborative learning, started the OMOL Sources effort, a
review of literature on organizational memory and organizational learning.

• Jessica Witter, a researcher, worked on the preparation of this annual report and took over
the OMOL Sources effort.
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Publications
G Fischer. “Domain-Oriented Design Environments: Knowledge-Based Systems for the Real
World”, Special Issue on Successes and Pitfalls of Knowledge-Based Systems in Real-World
Applications, International Journal “Failure & Lessons Learned in Information Technology
Management", Vol. 1, No 2, 1997, pp. 123-133

G Fischer. “Computational Environments Supporting Creativity in the Context of Lifelong
Learning and Design”, (with Kumiyo Nakakoji), Special Issue of the International Journal
“Knowledge-Based Systems,” Elsevier Science B.V., Oxford, UK, 10, pp 21-28

G Fischer. “Lifelong Learning”, NSF Symposium Proceedings on Learning and Intelligent
Systems, 1997, pp 7-12

G Fischer. “Enhancing Communication, Facilitating Shared Understanding, and Creating Better
Artifacts by Integrating Physical and Computational Media for Design” (with Ernesto Arias and
Hal Eden), Proceedings of Designing Interactive Systems: Processes, Practices, Methods, and
Techniques (DIS’97), ACM, New York, NY, pp 1-12

G Fischer. “Evolution of Complex Systems by Supporting Collaborating Communities of
Practice”, Proceedings of the International Conference on Computers in Education, Kuching,
Malaysia, Association for the Advancement of Computing in Education (AACE), pp 9-17

G Fischer, E Scharff. “Journal Articles under Review: “Learning Technologies in Support of
Self-Directed Learning”, submitted to Journal of Interactive Media in Education

T Herrmann & G Stahl. "Verschrankung von Perspectiven durch Aushandlung." Accepted at
Interaktion in Web: Innovative Kommunikationsformen, Marburg, Germany. Available at
http://www.cs.colorado.edu/~gerry/HomePage/Publications/Verschrankung/Verschrankung.html
. Translated by G Stahl as "The Sharing of Perspectives by Means of Negotiation." Available at
http://www.cs.colorado.edu/~gerry/HomePage/Publications/Sharing/Sharing.html.

G Stahl. "Collaborative Information Environments for Innovative Communities of Practice."
Accepted at DCSCW '98 (The German Computer-Supported Cooperative Work conference).
Available at
http://www.cs.colorado.edu/~gerry/HomePage/Publications/DCSCW/DCSCW.html.

G Stahl, G Fischer, J Ostwald. "Collaborative Information Environments for LifeLong Learning
in Communities." Submitted to CSCW '98. Available at
http://www.cs.colorado.edu/~gerry/HomePage/Publications/CSCW1/CSCW1.html.

G Stahl & T Herrmann. "Intertwining Perspectives and Negotiation." Submitted to CSCW '98.
Available at http://www.cs.colorado.edu/~gerry/HomePage/Publications/CSCW2/CSCW2.html.
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Invited Talks
IBM Research Center, Adliswil, Switzerland: “Organizational Learning and Organizational
Memories”, Oct 30

University of Tuebingen, Department of Education, “Conceptual Frameworks and Innovative
Computational Environments In Support of Self-Directed and Lifelong Learning”, Oct 25

German Bundesministerium für Bildung, Wissenschaft, Forschung und Technologie: “Lifelong
Learning, Creativity and Innovation”, Oct 28

Information Technology Institute, Singapore, “Learning on Demand —  Why Is It Necessary and
Why Does It Make a Difference?”, Nov 28

National University, Singapore, “Seeding, Evolutionary Growth, and Reseeding: Constructing,
Capturing, and Evolving Knowledge in Domain-Oriented Design Environments” Nov 27

University of Sarawak, Kuching, Malaysia, “Evolution of Complex Systems by Supporting
Collaborating Communities of Practice”, Dec 2

NSF Symposium on Human-Centered Design, Washington DC, “Making Learning a Part of Life
—  Beyond the “Gift Wrapping” Approach of Technology”, Nov 13

Faculty Teaching Excellence Program, CU Boulder, “Rethinking Education, Teaching, and
Learning: Beyond the “Gift Wrapping” Approach of Technology”, Sept 9
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Financial Report
We anticipate under-spending the Year I budget by approximately $88,000 -- about 30% of the
$285,000 approved budget. This was primarily due to two factors:

1. We had a surplus from a prior grant that we used to pay salaries during the beginning of this
grant's Year I.

2. Because of the timing of this grant's award, we were not able to accept a graduate student to
serve as the planned Graduate Research Assistant. We will fill this position for Year II and
Year III.

Our approved three year grant included annual budgets that declined substantially from year to
year. We propose rolling over this year's surplus to allow us to continue the project at full
strength. In particular, we contracted with a former student to fill in for some of the GRA duties
during the final months of Year I. We would like to be able to continue employing her in Year II.

Attached is a proposed budget revision, reflecting projections of actual spending in Year I and
our revised financial needs for Year II and III.


