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Introduction 

In 1997, Jakob Nielsen defined the term mega-
collaboration as follows: 

“[T]he collective behavior of millions of people 
can form an environment where value is derived 
from the mass of actions even though each 
individual action is performed purely for the sake 
of the individual user.” (1)

This term referred originally to a self-serving action 
such as linking to someone’s Web site, thus 
unwittingly raising their search-engine rating. 
However, we are now seeing mega-collaboration in 
which the individual actions are deliberately aimed at 
resolving a common problem. 

The need for a tool to facilitate large-scale 
collaboration has been illustrated by the public 
response to several recent disasters, such as 
Hurricane Katrina in New Orleans. What has 
emerged is a pattern where the formal disaster 
response of the government agencies is hobbled by 
rigid communication channels and conflicting 
organizational cultures while informal groups of 
private citizens coordinate across the Internet to 
provide much of the disaster relief. 

Studies by the General Accounting Office, (2) and by 
Congress (3) after Hurricane Katrina illustrate this 
new phenomenon. What went wrong? The studies 
detailed a chaotic government response, with 
multiple chains of command and a myriad of 
approaches, where volunteers and donations were not 
well integrated. In examining why this happened, 
these studies described cultural barriers between 
agencies that impeded the flow of information. 
However, a review of news articles (4-6) reveals 
another story that may be even more significant – the 
story of what went right. Immediately after the 
hurricane, several private organizations and even one 
private individual, maintained on-line missing-
persons databases to help people find their loved 
ones. Hundreds of thousands of Internet blogs, 
listbots, and bulletin boards provided highly specific 
information to people who needed it. (7, 8) Socially 
connected information networks channeled enormous 
amounts of money and resources into the recovery 
effort. (5, 9) In particular, organizations with local 
connections on both ends, such as neighborhoods, 
churches, unions, and professional associations, were 
highly effective. 

The dynamic behind this effectiveness is something 
called the “small-world principle”. Basically, it states 

that any two individuals in the network are likely to 
be connected through a short sequence of 
intermediate contacts. The effectiveness of small-
world networks in moving information and resources 
to people in need is dependent on the amount of 
context they can provide. Research on the small-
world principle by Kleinberg (10) demonstrated that a 
correlation between local structure and long-range 
connections is essential; otherwise individuals can’t 
tell which contact is likely to lead to an efficient 
connection chain. This is why local connections at 
both ends yielded such effective targeting. 

The implication of this is that the Internet has 
empowered individuals while centralized authority 
struggles to respond. Without some solution to the 
problem, this difference in functionality will only 
continue to grow. Therefore, some method is needed 
to interface the spontaneously forming mega-
collaboration with the formal power structure. It was 
with this in mind that the specifications for this tool 
were developed. 

While this project builds on research in various 
fields, it is most closely tied to work in disaster 
response inspired by Internet use during the large-
scale disasters of the past two years. The emergence 
of “hastily formed networks” (11) or “ephemeral 
groups” (12) has characterized these disaster 
responses. Denning introduced the term 
“conversation space” to describe the medium used for 
communication during a disaster response. This 
conversation space consists of the physical systems 
by which people communicate; the players, including 
their roles, competencies, and authorities; and the 
“interaction practices” that the players follow to 
organize their cooperation. After examining the 
responses to both 9/11 and Hurricane Katrina, 
Denning observed, “One of our early conclusions 
was that the effectiveness of [hastily formed 
networks] rests on the quality of the conversation 
space established at the outset”. (13) Its quality 
depends on participants agreeing on interaction rules 
and forming a consensus on the definition of the 
problem. This is the process of negotiation that the 
mega-collaboration tool is specifically designed to 
support. 

A number of complementary interfaces for disaster 
response are beginning to emerge. Farnham and 
Kirkpatrick helped ephemeral responder groups 
implement Microsoft’s Groove Virtual Office during 
the Katrina response. (12) This tool provided peer-to-
peer networking and office function support for 
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temporary operations facilities, such as field 
hospitals. Murphy created the Joint 
Victim/Responder Situational Awareness Decision 
Support System during the Katrina response. (13) This 
web-based application allowed victims to enter their 
needs, and responders to answer them. A group at 
Pennsylvania State University is working on 
“geocollaborative” crisis management, including a 
web portal to enhance group knowledge development 
through integration with external geospatial 
resources. (14, 15) Denning’s group has implemented a 
prototype information exchange website (16) that is 
similar in concept to one proposed by Murphy during 
the Katrina response. (4) The proposed mega-
collaboration tool would work in conjunction with 
these kinds of interfaces. It is specifically intended to 
help gather and organize data into formal structures 
that can be linked to more specialized software 
through open-standards interfaces. 

In developing the concept for this tool, recent 
research in a number of different fields was drawn 
upon. One of these areas involves “serious games,” 
or the use of a game-type interface to address real-
world problems. Raybourn (17) recommended the use 
of such games in bridging between the organizational 
cultures of different groups, because they offer a safe 
arena in which to hammer out disagreements. Brandt 
and Messeter (18) suggested that framing collaborative 
activities in the format of a game improves idea 
generation and communication between stakeholders 
by shifting focus to the game, thus downplaying 
power relations and other factors that might inhibit 
brainstorming. Wikis and tweaking contests 
demonstrate the potential of other types of 
contribution interfaces by encouraging people to 
spontaneously donate their expertise and to correct 
each other’s work. Major examples include 
Wikipedia (19) and MATLAB programming contests. 
(20)

Research in cultural negotiation and team dynamics 
has increased the understanding of cooperation, 
suggesting future tools for online collaboration. For 
instance, a number of studies have been conducted on 
virtual teams (21, 22) and “extreme teams” of up to 
several hundred members, typically seen in 
emergency response situations. (23) Artificial 
intelligence software is under development for 
extreme teams that respond to emergencies. (23, 24) 
Team interactions can also be modeled on a more 
basic level, however. Ess and Sudweeks (25) and 
Hewling (26) described how virtual group participants 
from different cultures engage in an ongoing process 
of negotiation to generate a new “third” culture 
through their unique interactions, where the “culture” 
is constructed out of the participants’ online cross-

cultural encounters. Barnum, (27) building on 
Tuckman’s model of the team development process, 
(28) suggested that a team-building activity in the 
forming stage can help to jumpstart the team. This 
suggestion was corroborated in a controlled study 
documented by Farnham et al., (22) describing the use 
of a communication-support tool that superimposed a 
pre-written script on a simple Internet chat format.  

In addition to all this, research on task-oriented data 
structures has increased the understanding of content 
representation, with implications for information 
management. In designing a data structure, almost 
any entity with which a team works can be 
characterized as an event, a goal, a task, a role, or an 
object, or resource. (29) A review of several task-based 
conceptual frameworks (29) reveals that at least two 
dimensions are necessary to describe these entities. In 
addition to the parent-child relationships between the 
various decomposed or grouped entities, on any 
given level the event, goal, task, role, and resource 
are all related to each other, in that the event triggers 
the goal, which “is had by” the task, which “is 
performed by” the role, which “uses” the resource. 
One problem that a spontaneously developed data 
structure must address, however, is that one person’s 
event may be another person’s goal. Therefore, it is 
quite important that any definitional structure be 
segregated from the physical phenomena that it 
describes. 

Development Methods 

The first step in designing this tool was to develop a 
set of general specifications, based on the research 
described above, and on a set of use case scenarios 
describing who would use the tool and why. 

Cognitive walkthroughs were then conducted with a 
couple of groups who were assisting with the design 
using a hypothetical disaster scenario. These 
identified the problem definition task as an obstacle 
to the use of the tool by ordinary people. To 
overcome this, a problem-definition wizard was 
added that enables each team member to form an 
individual mental model of the problem at hand 
during the first 10 minutes of each trial. As the team 
members work, the tool uses their responses to add 
entries to a database, and then draws from the 
database to create individual treemaps representing 
the structures each team member has defined. A chat 
window is available at the bottom of the screen to 
allow the team members to communicate during any 
of the coordination stages. 

The client side of this tool is written in JavaScript 
and AJAX, while the server side is written in PHP 
and MySQL. These open-source languages were 
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chosen because they are freely available and will 
facilitate future examination and development of the 
tool within the open source environment. The tool is 
deliberately browser-based in order to make it 
accessible to the largest number of potential 
collaborators. 

As soon as the first phase of development is 
completed, a usability study will be conducted on the 
tool, looking for issues that could interfere with 
research trials. Once the initial testing is done, and 
any problems found are corrected, the effectiveness 
of the tool will be examined in a research study.  This 
second study will be conducted on-line. The results 
will be analyzed statistically to determine what effect 
use of the tool has on the group’s ability to come to a 
consensus. 

Results So Far 

The database that supports this activity is very 
general. (30) A class diagram of part of the data 
structure is shown in Figure 1. While the data 
definition wizard encourages the team members to 
define their problem in terms of events, goals, tasks, 
roles, and resources, the database treats each of these 
definitions as an entity. The name and description of 
each entity is, therefore, added to the entity table. 

However, because one person’s goal may be another 
person’s task, event, role, or resource, the database 
also has a situation table. By linking most of the 
information about an entity to one or more situation-
specific keys, it is possible to separate the identity of 
the entity from the situation in which it is being 
defined. This allows entities to be combined if they 
are found to be the same thing, without losing the 
situational differences between the two definitions. 
The database also has a relation table where the 
relationships between different entities can be 
defined. Finally, the database has list and item tables, 
which allow miscellaneous descriptive information to 
be entered about each entity. With the addition of a 
few tables to track teams, conversations, and the 
match process, the resulting simple generic database 
can be used to store very complex data. 

A screen shot of the interface under development is 
shown in Figure 2. The screen is divided into an 
instruction area, a chat area, a wizard area that assists 
the players in describing their mental model of the 
problem at hand, and an area that allows them to 
compare their models with those of others, using 
hierarchical treemaps as a form of representation. 
The treemap form was chosen for its ability to 
represent data structure in a confined space. Clicking 

Figure 1. Class diagram of the data structure 
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on each cell of the treemap causes it to move to the 
next level of detail in the hierarchy, while clicking on 
the frame causes it to move back one level.  Buttons 
below each treemap area allow the player to choose 
which player’s treemap is displayed. Another set of 
buttons allows the player to choose which type of 
hierarchy to display, since the data can have three 
dimensions. These are the event—goal—task—
role—resource sequence, the entity—list—item 
sequence, and the entity—sub-entity—sub-sub-entity 
sequence. 

After initially spending ten minutes building 
individual mental models, the team members are next 
presented with a screen that displays each of the 
individual treemaps and a window where they can 
build their group treemap. The team members are 
given a few minutes to explore each other’s 
definitions by clicking on various parts of these 
treemaps. The team members are then given a couple 
of minutes each, in succession, to work on the group 
data structure. They can use the wizard to add items 
to the treemap, or they can double-click on parts of 
the individual treemaps to add those parts to the 
group treemap. At the end of each round, the team is 
allowed to vote on whether they want another round, 
or whether they are ready to fill out an action 
schedule, based on their analysis of the problem. The 
successful completion of their action schedule is the 

final step in the team exercise. 

Discussion 

The project as described to this point has been 
developed as master’s-level research. However, 
grants are currently being sought to continue 
development of this tool. The proposed project will 
build upon the work already completed by examining 
how the processes under development for within-
team communication can be extended for between-
team communication of sub-teams, allowing teams 
and topics of larger scale. 

The issues to be tested include both team size and 
topic complexity. The number of possible 
interactions between pairs of people on a team is the 
factorial of the team size. Adding just one person 
increases the number of pair-wise interactions by the 
size of the team. When a team is small, it is beneficial 
to increase the number of these interactions because 
it adds to the richness of the conversation. But past a 
certain point, the team becomes unworkable. We 
must determine at what maximum size the team can 
continue to have a coherent online conversation and 
what size is optimal for disaster relief planning. We 
must also determine the best way to combine sub-
team results if we divide the team and have the sub-
teams work in parallel on the same topic. 

Figure 2. Screen shot showing the current version of the tool interface 
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While optimal team size will facilitate large-scale 
online collaboration, a more subtle problem that must 
be examined is topic complexity. An infinitely large 
team could theoretically address every topic that 
might be of interest to every team member. As soon 
as limits to team size are introduced, however, the 
topics a sub-team might address also become more 
limited. A solution is to have different sub-teams 
work on different topics. However, once both the 
team and the topic are divided, coordination between 
sub-teams suddenly becomes a more complex 
problem. Multiple sub-teams working on the same 
topic can share information and make decisions 
directly. Multiple sub-teams working on different 
topics must overcome greater definitional differences 
to coordinate their work. To solve this problem a 
playoff system is needed that is similar to the one 
used to determine team size to manage the 
complexity of the topic. It is here that the true power 
of the underlying data structure will be tested. 

In theory, the value of this tool is that teams will 
avoid clashing and wasting resources but will instead 
find the most effective solution by pooling resources. 
However, there are questions about how this would 
work in real life. It may be very time-consuming. The 
representatives from dynamically-formed virtual 
teams may not have authority to dictate efficient use 
of resources, especially with respect to the break-up 
and recombination of physical teams. The combined 
plan may have some gaping holes that no one wants 
to address – no volunteers for the dirty jobs. Some 
conflicts may be hard to detect because of one plan 
“undoing” the pre-conditions of another plan. A high 
level of detail may be needed to avoid such 
problems. Most of these issues reflect problems that 
already arise from a multitude of uncoordinated 
grassroots efforts. The real question is whether, by 
allowing a structured interface between bottom-up 
spontaneous activities and top-down authority 
structures, this tool can solve these problems. 
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