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ABSTRACT 

This research on interdisciplinary collaboration and technical conmiunication 

explores how corrununication in a non-corporate setting influences collaboration and the 

preparation of written discourse. The case study example represents an indeterminate 

zone or vmfamiliar situation for collaboration due to both the participants' different 

backgrounds and the reasons for which they collaborate. Problems as complex as 

biological and chemical terrorism require collaborative solutions and interdisciplinary 

commimication, and these experts bring different disciplinary perspectives and literacies 

to the collaborative writing situation. Bakhtin's centripetal forces, which create cohesion 

within a group, and centrifugal forces, which disrupt group process, are present in this 

collaborative writing situation. Geoffrey Cross has used these Bakhtinian concepts in his 

research of writers within an insurance corporation; however, these findings and 

subsequent conclusions expand the scope of Cross's study by examining how the group 

leader's role, the mediating artifact, and consensus building operate to create centripetal 

forces for collaboration. 

Effective interdisciplinary collaboration can share three basic characteristics. 

First, the different disciplinary professionals use mediating artifacts to focus the task and 

define goals. These artifacts can include diagrams, graphics, and pictures as well as 

previous documents that help create a new docvmient. Furthermore, the artifacts 

constitute and reconstitute social and institutional structures; the artifacts also represent 

tools that participants have used before thereby reinforcing the culture from which the 

VI 



tool originated. Second, experts must work to overcome sometimes competing 

disciplinary perspectives. At times, the architect and the engineer do not see things the 

same way because they both use a different approach to problem solving. Third, a strong 

leader should emerge to imify the group and manage the various disciplinary points of 

view. For this case study, the leader of the group created stability so that they could 

effectively complete the proposal writing task. 
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CHAPTER I 

EXPERT COLLABORATIVE WRITING IN AN 

INTERDISCIPLINARY CONTEXT AND ITS CONNECTION TO 

COLLABORATION IN TECHNICAL COMMUNICATION 

A New National Security Threat: Biological and Chemical Terrorism 

During the 1990s, experts began identifying terrorist use of chemical and 

biological weapons, sometimes called weapons of mass destruction (WMDs), as a major 

threat to U.S. national security. Dialogues among the nation's leaders began addressing 

the ease at which anyone with the wherewithal could create a device to discharge a WMD 

anywhere in the United States. Different federal agencies, including the FBI, CIA, 

Department of Justice, and Department of Defense, began hypothesizing how one could 

easily download the recipe for anthrax from the Internet, and then the person could wreak 

havoc virtually anywhere he or she so desired. However, actual incidents also lend 

credibility to those who argue the country is facing risk of these attacks. In 1995, the 

Aum Shinrikyo, a radical Japanese religious cult, released sarin gas into a Tokyo subway 

killing ten people. Within U.S. borders, another extremist group poisoned a salad bar in 

Oregon in an effort to influence a local election. Such incidents have provided empirical 

evidence for those individuals who are attempting to convince other government leaders 

at the federal, state, and local levels the United States must act now to prepare itself from 

other types of attacks. 



Dr. Richard Danzig, Secretary of the Navy, published a policy study in February 

1999 titled, "The Big Three: Our Greatest Security Risks and How to Address Them," in 

which chemical and biological agents are identified as one of the gravest dangers the 

United States faces in the twenty-first century. Danzig's essay has become a seminal 

work among Washington exf>erts who have argued that biological and chemical terrorism 

will exist as the major national security threat: 

Though hardly unprecedented, biological and 
information attacks share more than a dozen characteristics that 
can make security problems in the years ahead very different 
from those in the millennium now ending. These attacks will not 
depend on mass, nor will they be defeated by mass, either of 
armies or of physical barricades. They do not require large, 
visible methods of production. Potent biological weapons can be 
made in a room and held in a vat. The forces of cyberspace can 
be marshaled on a desk and stored on a disk. The skills and 
assets required to wage this kind of war are very like those 
associated with legitimate civilian activities in the 
pharmaceutical and computer industries. These skills and assets 
are rather readily and inexpensively obtained. Once prepared, 
these weapons will not require missiles, shells or other very 
visible, technically demanding or expensive methods of delivery. 

A single computer can launch an information attack. An 
ordinary crop sprayer can generate a fatal Anthrax cloud over 
eighty miles long. A single leased airplane dispersing a 
biological agent can kill more people than died worldwide in any 
month of World War II. The effects of attacks of this type can be 
delayed for substantial periods after delivery. Consequences of 
these attacks must be measured by the uncertainty and panic they 
will cause, even more than by their physical effects. 

With the NEW weapons it becomes difficult to 
distinguish between crime, terrorism, natural occurrences, and 
war. Because large financial resources, massing power, and 
delivery systems are not required, it is not necessary to be a 
major nation to be able to conduct this type of warfare. Though 
subject to utilization by a major competitor, second or third tier 
states, sub-national groups, or even individuals may present 
threats from biological and information warfare. Put another 
way, a large industrial base is not required to develop or deploy 
NEW weapons. This is not siuprising because they are post-
industrial weapons. In the post-industrial era, the power to wage 
war is no longer monopolized by nation states. (Danzig 43-4) 



Danzig's statements epitomize national concern at the federal level over this issue. He 

carefully constructs his statements to relate the severity of the threat and an urgency to 

protect national security. 

Fear from this threat also manifests itself in the popular culture. Popular author and 

physician, Robin Cook, has written several novels depicting runaway viruses and 

conspiracies to cover-up leaks from high-contaimnent laboratories. His best sellers 

Outbreak, Toxin, and Vector fictitiously relate scorned laboratory technicians bent on 

revenge from a perceived wrong against them or murderous govenmient officials who 

wish to protect their projects at all costs. At times, these novels are not always far 

removed from reality. Supposedly based on a true story, Richard Preston's The Hot Zone 

relates how the military attempted to contain the outbreak of an exotic airborne virus 

known to kill ninety percent of its victims. 

Fantasy and fiction becoming fact and reality creates a sense of urgency among 

our governmental leaders at the city, state, and national levels. In order to avoid actual 

"outbreaks" and "hot zones," federal and state governments have begim soliciting the 

expertise of a number of different specialists from a number of different academic 

disciplines. For this project on interdisciplinary collaboration and technical 

communication, I explore how conmiunication in a non-corporate setting influences 

collaboration and the preparation of written discourse to address biological and chemical 

terrorism. The communication within a collaborative setting among groups of individuals 

from very different fields can differ from the creation of discourse in a group of 

infradisciplinary professionals. Problems as complex as biological and chemical terrorism 



require collaborative solutions and interdisciplinary communication, and these experts 

bring different disciplinary literacies to the collaborative writing situation. Bakhtin's 

concept of centripetal forces, which create cohesion within a group, and centrifugal 

forces, which disrupt group process, helps to explain this collaborative writing situation. 

The field has traditionally expressed interest in collaboration and writing in a 

number of areas including writing in corporate contexts, public policy formation through 

collaboration and written communication, and environmental discourse. Collaborative 

approaches allow for more than one set of perspectives; they bring a variety of people 

into a setting so that these individuals can express their own unique perspectives, 

experiences, and expertise to a situation. Ideally, the collaboratively written document 

becomes a culmination of these different perspectives, experiences, and knowledge thus 

enhancing what one individual could bring to a written document. As one of the subjects 

in the present study said, "Collaboration provides a cortical depth of bench." In a sense, 

the more brains working on content issues, solutions, and development of written 

documents, the more effective the document will become in communicating its meaning 

and message. Like a basketball team, wherein no one player is completely superior to 

another player in terms of skill and ability, the collaborative writing team draws on the 

strengths of multiple team players. But these outcomes all assume an effective 

collaboration. The descriptors of effectiveness in a situation involving experts working on 

so momentous a problem are not well established nor are the particular stresses and 

limitations of collaborative work in such a setting well known. However, simply 

grouping people together does not necessarily ensure effective and successful 



collaboration. Studies have shown that in collaborative settings, sometimes the right 

voices are not heard, resulting in negative consequences (Winsor, Dombrowski). In other 

life-death issues that require collaborative strategies, ineffective collaboration has 

resulted in loss of life (e.g.. Space Shuttle Challenger disaster). 

The federal government is currentiy seeking technological solutions as well as 

expertise from science and engineering to minimize these risks. Therefore, a nationwide 

effort has begtm to solicit proposals from university faculty who can develop 

coimtermeasures to biological and chemical agents. University faculty have begvm 

forming interdisciplinary teams to bolster their ability to attain funding for projects, and 

technical and professional communication can benefit from research examining the 

collaborative interactions among these people as they create written discourse. 

Studying Collaboration Among Experts: The Purpose 
and Importance of this Study 

When I refer to "experts" in this study, I am identifying those individuals from 

academic disciplines who possess specialized knowledge of their particular area. 

Academics in general as well as these experts have eamed either an advanced degree or 

terminal degree in their respective field, distinguishing them as an "expert." They bring 

vsdth them disciplinary practices, perspectives, attitudes, and even biases from a particular 

field when engaging others from academic areas different from their own. Collaboration 

among these people many times brings radically different perspectives on academic 

practice, epistemology, and theoretical groimding into conflict. As a process. 



collaboration among different people from different academic disciplines forces some 

sort of conflict resolution and consensus on issues for the sake of producing 

communication for a particular audience. 

Not only will this study add to the body of knowledge about collaboration and 

technical/professional communication, it will also speak to the role of discourse in larger 

issues of national and homeland security. The problem of terrorism is complex, and it 

requires the technical and scientific expertise from a number of individuals in different 

fields. Their ability to collaborate effectively is important because it could result in 

saving lives should another terrorist incident occur or even prevent another terrorist 

attack. 

Mv Role in Countermeasures to Biological and Chemical Threats 

Although technical and professional communication scholarship is prolific in its 

treatment of collaboration and writing, we do not discuss collaboration and professional 

communication in two major contexts. First, the field has provided relatively few studies 

addressing technical and professional communication as it exists in non-corporate 

contexts. The emphasis of study has been the production of instructional materials by 

engineers, graphic designers, and technical communicators in corporate contexts. Second, 

technical and professional communication scholarship remains relatively mute on the 

subject of interdisciplinary collaboration—^particularly among experts who reside outside 

of corporate and industry settings. Whereas some studies have addressed interdisciplinary 

collaborations among groups of different scientists (Myers, Bowker), the present study 



provides a unique case study of professional experts from very different fields 

(architecture, neuroscience, elecfrophysics, and mechanical engineering) as they work 

together to compose written discourse—a project proposal for countermeasures to 

biological and chemical terrorist threats. The interdisciplinary nature of the group brings 

tension the collaborative process because different experts from very different fields hold 

differing perspectives, ideologies, and moreover and to some degree speak different 

languages. This group composition is predictable in complex policy decisions involving 

technical and scientific data. The following passages will paint a vivid picture of how I 

came to be a part of this group as well as the importance of this study for technical and 

professional communication. 

Some Backgroimd 

I worked for The Institute of Environmental and Human Health, or TIEHH, 

between 1997 and 2001, and I resigned my position in July, 2001. Established in mid-

1997, TIEHH had become part of both Texas Tech University and Texas Tech University 

Health Sciences Center, and it was formed as a research program to assess the toxic 

chemical impacts on both the environment and the health of human beings. While 

working on my master's degree, I developed an interest in environmental discourse and 

the rhetoric of science, and the summer before I began my Ph.D. studies in the 

Department of English's Technical Commimication and Rhetoric Program, I learned that 

Texas Tech was creating an elaborate and sophisticated environmental research institute 

devoted to a wide-range of interdisciplinary pursuits associated with environmental and 



scientific research. Furthermore, TIEHH would reside at Reese Center, the former Reese 

Air Force Base that the Department of Defense closed two years prior to these events. 

Lubbock community leaders desired that Reese Center evolve into an active and thriving 

industrial park that would attract new business and industry to the city. I became 

intrigued, so I contacted the director so that I might exercise my own personal interests in 

some capacity for his organization. 

When I met wdth the director, he expressed an immediate and pressing need for 

several types of communications that included a World Wide Web site, an informative 

brochure, and a newsletter. I agreed to produce these materials, and I found myself 

applying the knowledge I gained while working on my master's degree. Later, I eamed a 

position as a graduate student staff member responsible for TIEHH's communication 

projects to inform people who supported, or who could potentially support, TIEHH. 

One year after I began working with TIEHH, the retired Chief of Naval 

Operations of the United States Navy, Admiral Elmo R. "Bud" Zumwalt, Jr., contacted 

the TTU System Chancellor inquiring about Texas Tech's capacity among its scientific 

faculty to contribute to the nation's efforts to address a growing national security 

problem. Admiral Zumwalt, who gave the order to spray Agent Orange during the 

Vietnam War, had taken a personal and vested interested in this issue because his eldest 

son died after exposure to a chemical agent. Zumwalt was seeking Texas Tech expertise 

to establish a federally fimded program of countermeasures to biological and chemical 

threats. The Texas Tech Chancellor contacted TIEHH's director, and the director 

delegated the task to TIEHH's faculty membership. Upon receiving this charge, one of 



TIEHH's faculty members organized a group of over 60 faculty members from fields 

including biological sciences, microbiology, pharmacology, toxicology, mathematics, 

atmospheric science, physiology, civil engineering, electrical engineering, and chemical 

engineering to produce a white paper. As a genre, the white paper was unfamiliar to me, 

but I soon learned that the white paper existed as a bureaucratic document that served to 

outline the specifics of a project or many projects related to future proposals. The term 

white paper also can be used to describe a group or individual capability related to some 

need, but it does not request or solicit funding for a specific project. Federal agencies use 

this genre to help manage technical projects. TIEHH and Texas Tech intended to submit 

a white paper to Admiral Zumwalt, who planned to visit Lubbock in early 1999. When I 

heard of the effort, I immediately wanted to lend my services as a technical writer on the 

project, and the group willingly accepted me as part of their effort. 

The white paper identified five major areas the faculty would pursue in 

developing potential projects for countermeasures to biological and chemical threats. 

These areas were: (1) detection technology, (2) physical and medical countermeasures, 

(3) biological mechanisms, (4) modelmg and simulation, and (5) training and education. 

The group of 60 faculty was subdivided into groups who held mterests germane to each 

of these projects. After a lengthy process, the subgroups had engaged in a collaborative 

process and produced texts for each of these areas. The white paper requirements stated 

that the document should be no longer than 10 to 15 pages, so composing essentially 

summary text for five very intricate areas posed a considerable challenge. However, the 



task was completed, and the group submitted the document to Admiral Zumwalt in 

January 1999. 

A decision evolved from a series of discussions that TIEHH and the TTU System 

would establish an organization called "A National Consortium for Coimtermeasures to 

Biological and Chemical Threats," and Texas Tech would partner with the University of 

Texas System and the Florida State University System to develop research and new 

technologies as well as fraining programs to address potential biological and chemical 

threats. In late 1999, TIEHH received word that the United States Congress approved $13 

million in federal funding for the consortium program. 

In late 1999, the National Consortium met at TIEHH's headquarters to discuss 

management and production of this research. TIEHH and the TTU System determined 

that TIEHH's director would serve as the principal investigator, or PI, for the project, and 

TIEHH would work with the University of Texas System and the University of South 

Florida.^ The National Consortium began dialoguing with tiie U.S. Department of 

Defense (DoD) to determine how they could fund potential projects in support of this 

program. 

I was afready writing content for TIEHH's newsletter, "On the Move," and 

maintaining its web site, but I wanted to get close to tiie initiative for countermeasures to 

biological and chemical threats for any one of a number of reasons, least of which 

included a possible research project for my degree in techiucal communication and 

' The TTU System and TIEHH later named their part of the countermeasures initiatives the 
Admiral Elmo R. Zumwalt, Jr. National Program for Countermeasures to Biological and Chemical 
Threats. When the organizations refer to the collaboration among all three members (TTU System, UT 
System, and the University of South Florida), they call it the National Consortium for Countermeasures to 
Biological and Chemical Threats. 
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rhetoric. When I discovered that TIEHH planned to hire a "Program Coordinator" who 

would prepare reports and provide adminisfrative support for the Zumwalt Program, I 

jumped at the opportunity. The position would enable me to acquaint myself with a 

number of the faculty from Texas Tech University and Texas Tech University Health 

Sciences Center who were a part of the program. I began dividing my time as TIEHH's 

commimication support person and as administrative support for the Zumwalt Program. 

While I was employed with TIEHH, I developed a friendship with a scientist who 

was helping initiate a project to develop a test bed for an immune building. The project 

was essentially a part of TIEHH's Zumwalt Program, but the group itself was composed 

of people from a variety of institutions. I mentioned what I was trying to accomplish wdth 

my dissertation research, and my friend (who I will later refer to as "Neuroscientist") was 

most interested. He suggested that I observe the group he had helped form, and he 

explained the immune building concept. 

The immune, or "smart," building is designed so that if a biological or chemical 

agent is released, the building can contain and eventually desfroy that agent before it can 

do harm to those inside the building. Neuroscientist explained that his group would 

prepare a proposal and submit this document to the Defense Advanced Research Projects 

Agency, or DARPA, an office within the United States Department of Defense. The 

group's membership would include several members of academic institutions, staff from 

a private laboratory, and employees from a large corporation. All of these parties would 

contribute something to the proposal and subsequent project. Neuroscientist went on to 

explain that they would plan to construct this test bed for an immune building at Reese 
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Technology Center, a decommissioned U.S. Air Force base that the community in 

Lubbock, Texas had converted into a research and industrial park. The group would rent 

an old aircraft hangar for two years while they conducted multiple tests for developing 

immune buildings. 

This study examines how these experts from science, engineering, mathematics as 

well as architecture collaboratively define goals for a project and write a project proposal 

for multiple audiences. The experts are developing ideas for written discourse, and these 

ideas influence other contexts, such as policy decision-making, other proposal writing 

situations, and other scientific studies as well as the subsequent technical reports that 

follow such pursuits. One of my goals in conducting this study has become to learn how 

interdisciplinary collaborative writing practices among experts ultimately influence 

audiences and shape decision-making. Experts influence decisions in other contexts 

outside of those in which they collaborate, and in the next section, I will review 

scholarship in collaboration and technical communication in order to reveal how the 

present study will contribute to this body of research. 

Collaboration and Technical Communication 

Scholarship has addressed several themes concerning collaboration and technical 

communication, and it has conveyed that certain key attributes make for effective 

collaborations. These elements can include such issues as importance of continuous 

dialogue, and understanding and effectively using technology for managing group 

process as well as determining the most efficient methods for collaborating to revise 

12 



drafts, and strategies problem solving. Many studies address infradisciplinary as opposed 

to interdisciplinary group process, and these examine specific disciplinary professionals 

as they work in mostiy corporate contexts and/or the technical writer as he or she 

interacts with a specific group of persons who possess specific knowledge of one 

discipline (e.g., hardware or software engineers). 

The literature is very much concerned with how to define effective collaboration 

and how to promote and achieve successfiil collaboration in workplace writing. By 

examining how different people from both different discipluies and organizations—some 

corporate and others non-corporate—^work together, this study will confirm some of the 

previous findings as well as challenge some of the assumptions behind how people work 

together to write documents. 

Collaboration in this case study brings a new dimension to the previous research. 

This group's collaboration shares many characteristics m common with the focus groups 

of other studies in collaboration and technical communication. They exhibit sensitivity to 

time, use technology to collaborate, and negotiate sfrategies for writing the document. 

However, because many of these studies have examined groups of professionals who 

come from one specific discipline, this case study focusing upon very different 

disciplinary professionals as they work together presents some additional issues for 

consideration in the field. Although some do collaborate in interdisciplinary groups, this 

case study group comes together without a common employer to promote cohesiveness 

and establish shared goals. 

13 



But, why study collaboration at all? Schrage defmes collaboration as a "purposive 

relationship- at the very heart of which is a desire or need to solve a problem, create, or 

discover something" (29). Given certain consfraints (e.g., money, competition, time), 

collaboration "is anything but an assembly-line process. It can't be routine and 

predictable. People collaborate precisely because they don't know how or can't deal 

effectively with challenges that face them as individuals" (Schrage 30). Collaboration is a 

technique for "mastering the unknown" (Schrage 30). It is for this very reason that 

technical and professional scholarship does and should continue to address the 

collaboration theme. Collaborative writing adds a dimension to the construction of 

knowledge and contributes to socially negotiated meaning. In the anthology 

Collaborative Writing in Industry: Investigations ui Theory and Practice, Karis and Lay, 

editors of this text, suggest that a primary goal "is to assist our first two audiences to 

better understand each other's concerns and needs by discovering ways to make it easier 

for writers of all types, whether or undergraduates or corporate employees, to collaborate 

more effectively" (7). The research probes not only what makes for effective 

collaboration, particularly in industry contexts, but also how collaborators can achieve 

effective collaboration. In order to both defme effective collaboration and how to achieve 

effective collaboration, the research has addressed a number of themes and issues. The 

anthology reveals that collaborative activities "have a multitude of potential benefits," 

which can include a "carefully designed document" (Lay and Karis 7). Studies identify a 

number of themes associated with collaboration (e.g., gender issues, experience, age, and 
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roles); the anthology also claims that future scholarship will address "key concems" such 

as "leadership and task definition" (7). 

Scholarship has more recently pursed some of these themes, but mostly within the 

contexts of classroom teaching (Allen, Parker, Tillery). The focus of such studies is to not 

only inform classroom but also workplace practices. Interdisciplinary participation in 

collaboration further complicates the collaborative process and makes for a somewhat 

"messy" situation - a situation for which participants must find some semblance of order 

in order to accomplish their goals. 

The following passages will identify several of these themes that permeate 

previous literature addressing collaboration and technical communication. Scholars have 

previously and consistently identified specific issues associated with collaboration that 

necessarily determine whether or not group process will become effective or ineffective. 

These issues are time consfraints, negotiating and addressing problems/issues, 

management of group process, authorship, and models of collaboration. In addition, 

recent literature addressing cross-functional teams is also appropriate to examine because 

it illuminates some issues of interdisciplinary collaboration within corporate contexts. 

Time Consfraints and Emphasis upon Efficiency 

A primary concern when collaborating on a writing project for submission is the 

deadline, and collaborators are usually very sensitive to these constraints. Failure to 

submit a proposal, documentation for a new technology, or a technical report on time can 

result in not receiving funding for a project, delay of release of new software or 
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hardware, or increased costs to the organization related to inefficiency. Furthermore, the 

writers can lose credibility with their intended audience, superiors, and fellow co-workers 

if they fail to provide a written document in a timely manner. Time is critical in 

organizational contexts because "there may be no other domain in which the relationship 

between time and communication is more central than in organizations" (Ballard and 

Seibold 220). 

With regard to the collaborative process, the importance of efficiency related to 

time factors and deadlines is a major theme. Sensitivity to time drives a number of other 

considerations in group process, and within workplace contexts, the deadline can become 

the major unifying and centripetal force for collaboration (Cross). Tumminello and 

Carlshamre recommend that when collaborating over long distances, collaborators should 

plan the exchange of material, schedule discussions throughout the project, and exchange 

regular progress reports (417-18). These recommendations for effective collaboration are 

driven to a large extent by a need for efficiency because these assume that time will be 

lost if collaborators do not effectively and efficiently plan the exchange of material, 

schedule discussions, and exchange regular progress reports throughout the entire 

process. Recommendations such as these also speak to larger issues of organizational 

culture; organizational cultures, particularly industry and corporate settings, tend to value 

time and efficiency because failure to meet deadlines can result in loss of productivity 

resulting in loss of profit. 

The value placed upon efficiency and time also instigates the use of technology 

because conmiunication technology enables persons to more effectively collaborate on 
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projects (Ray and Ray 122). E-mail and file fransfer protocol (FTP) enhances 

collaborative writing and review of drafts (Henry 212, Stark 10). A person collaborating 

in one location can more easily work with a person in another location through e-mail 

exchanges and file fransfers without having to plan and to execute face-to-face meetings 

that require participants to physically engage one another in a specific setting. 

Communication technology is a highly valuable tool and a focus of much of the previous 

research in collaboration and technical communication; this emphasis upon technology is 

considerably tied to the value of efficiency and effectively meeting a project's deadline. 

Furthermore, the underlying assumption in research is that the more efficient 

collaboration becomes the more effective the collaboration. Efficiency has become a 

dominant criterion for determining whether or not collaborative writing is more effective 

than individual writing in the workplace. Although other criteria and considerations do 

exist for determining whether or not collaborative efforts are effective, several other 

characteristics that promote good collaborative writing are directly tied to issues of time, 

scheduling, and efficiency. 

The emphasis placed upon efficiency in collaborative workplace writing is 

interesting because in some research, time and efficiency become a reason why some 

professional writers reject collaborative approaches. Participants of one study claimed 

that he disliked collaborative solutions because they required "too much coordination, 

which was very time consuming," a perception echoed by many others who believed they 

were more productive writing alone" (Rice and Huguley 165). Participants have indicated 

that disadvantages of collaborating include problems in managing time and scheduling 
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(166). However, a large number of participants in one study indicated that collaborative 

approaches were beneficial, even if additional time was needed to complete a task, 

because the overall quality of the written document was enhanced (Rice and Huguley 

165). None of the literature surveyed for the present study indicates that deadlines 

become irrelevant or mitigates the importance of efficiency when collaborating in 

organizational settings. It becomes a question of balancing deadlines and efficiency with 

capitalizing upon the value added from collaborative writing. Furthermore, we can ask 

the question as to whether or not an emphasis upon time sacrifices the quality of work. If 

collaborators become so engrossed in meeting a deadline, it may be that they fail to 

develop the best possible content for a document. 

Negotiating Issues and Addressing Problems 

In addition to time factors, problem solving strategies also become a major theme 

in the literature addressing collaboration and technical communication. Collaborators can 

both negotiate and cooperate in order to establish goals and bring solutions to problems 

(Sullivan, Henry). Professional writers socially negotiate a text, which implies "that a 

number of positions are articulated, that areas of agreement and disagreement are located, 

and that the disagreements are arbifrated by means of some sfrategy or facilitation" 

(Sullivan 486). However, it becomes important to examine how collaborators negotiate 

and cooperate in order to set goals, advance solutions to problems, and define content for 

documents. Sides' work, for example, uses the Myers-Briggs Type Indicator (MBTI) to 

reveal how an individual's personality affects the collaborative writing process in that 
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"individuals envision, research, and solve problems in different ways, using a variety of 

successfiil sfrategies" (14). Sometimes, joining people together in different ways creates 

confroversy and impends group productivity because they do not necessarily understand 

each others' perspectives, personalities, and attitudes toward a project (14). Sides also 

concludes that the MBTI can be used to identify psychological preferences, "enabling 

individuals to understand how they fimction to themselves and in others" (14). This 

conclusion supports the argument that by understanding others and others' contributions 

better, collaborators can break down barriers in collaborative writing. He also reinforces 

the concern for increased productivity by allovdng each person to effectively contribute 

his or her own unique skills and abilities to collaborative writing. Another implication 

from the study is that if each person understands another better, then they can more 

effectively negotiate, set goals, and solve problems because they comprehend each 

person's valuable contribution to the project. 

Malone argues that for groups to negotiate effectively, set goals, solve problems, 

and defme content, they usually establish rules for governing behavior. She found that 

frequently group norms come into conflict with certain occurrences, which makes 

negotiation and consensus difficult to achieve. For example, she indicates that if a group 

norm "states that all decisions must be unanimous, the group cannot fimction when real 

differences occur" (110). When group norms and problem solving sfrategies conflict, 

groups must be flexible within the context of collaboration. Group members leam to 

recognize when a certain norm does not necessarily coincide well with the solution 

needed for a particular problem. Group leaders should recognize when these situations 
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arise and allow the group members to change their norms so that they may effectively 

address problems. 

Malone's study is also one of the few studies that analyzes the role of the leader in 

a collaborative writing situation. She concludes that the leader is most effective when he 

or she can recognize when the group has established certain norms of behavior on its own 

that may be different from norms that person would establish for the group. If the leader 

can remain flexible with regard to the groups' establishment of such norms and also when 

they wish to bend or break those norms to solve a problem, the leader will be much more 

effective (118). The leader's ability to perceive such occurrences and act appropriately 

can enhance group process or block their efforts. Malone's claim resonates because it 

reveals tiiat a group leader can play a decisive role in either facilitating group interaction 

or inhibiting group process. For this research, the group leader played a dominant part in 

the preparation of written discourse, and his role is very much worthy of attention. 

The literature shows that effective negotiation and cooperation among group 

members becomes critical for success. However, relatively few studies closely examine 

groups of individuals from separate fields of expertise who work togetiier to write 

documents. Are deadlines as imperative for the interdisciplmary group as they are for the 

infradisciplinary group? Do time consfraints force interdisciplinary collaborators to make 

hasty decisions about document content? Is the tolerance for conflict greater or lower? 

Moreover, and as this study vAW reveal, tiiese mteractions can become more complicated 

and confroversies more difficult to resolve because different disciplinary professionals 
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speak different disciplinary languages, in a sense, and they hold differing lenses for 

examining problems. 

Organization and Management of Group Process 

The research emphasizes sfrategies and models for effectively managing group 

process so that a group can attain its goals. Andrea Lunsford and Lisa Ede's widely 

regarded and cited text Singular Texts/Plural Authors: Perspectives on Collaborative 

Writing helps set the stage, particularly in for the late twentieth century, for collaboration 

among workplace writers. Chapter II of this text provides case studies of different 

professional writers (engineers, scientists, management personnel) in each of their 

respective settings as they prepare and write documents for projects. Ede and Lunsford 

found that collaboration follows seven different organizational patterns: 

1. Team or group plans and outlines. Each member drafts a part. Team or group 
compiles the parts and revises the whole. 
2. Team or group plans and outlines. One member writes the entire draft. Team 
or group revises. 
3. One member plans and writes the draft. Group or team revises. 
4. One person plans and writes draft. This draft is submitted to one or more 
persons who revise the draft without consuhmg the writer of the fu-st draft. 
5. Team or group plans and writes draft. This draft is submitted to one or more 
persons who revise the draft without consulting the writers of the first draft. 
6. One member assigns writing tasks. Each member carries out individual tasks. 
One member compiles the parts and revises the whole. 
7. One person dictates. Another person transcribes and revises. (63-4) 

Then- research indicates that collaborators use such patterns frequently, with no one 

pattern prevailing over another with regard to frequency of use or preference (Ede and 

Lunsford 64). The research also reveals that the participants in study had not named any 

one of these patterns, but they could readily recognize distmctions among these different 
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approaches to collaboration. One challenge of the present study is to determine whether 

or not the group organizes itself according to the pattems identified in existing literature. 

A finding from Ede and Lunsford's work indicates that a plan is very necessary in order 

to collaborate effectively. Groups need sense of direction; a pre-established course of 

action or plan of action helps guide and direct group process. The focus groups of these 

studies do share this characteristic in common; participants of studies cite that a plan 

focuses the group in the early stages of collaboration. 

Rice and Huguley's findings concerning organization and management of process 

concur with those of Ede and Lunsford. They indicate that group members most often 

plan and outline with each member drafting his or her part. Then, the team compiles and 

revises the document as needed. However, these scholars observe management of process 

and organization of group activities as they exist within organizations and among those 

who are all from the same discipline. Management issues and effective organization 

become more challenging when persons begin collaborating across organizational 

cultures and across disciplinary boundaries (Spilka, Duin and Archee, Sullivan). 

Models of Collaboration 

Closely related to organizational and management issues are models of 

collaboration, which describe or attempt to describe the pattems group process may 

follow. Several previous studies have attempted to characterize, and witii considerable 

success, the nature of collaborative writing through models of collaboration. One of the 

most widely cited studies is Killingsworth and Jones' research examining the dichotomy 
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between division of labor and integrated teams. They explain that the division of labor 

model rests on strict distinctions within organizational hierarchies with regard to workers' 

job fimctions and duties. The persons at the top of the hierarchy make decisions, and 

workers are expected to obey these decisions and the mles set forth in the organization. 

For purposes of productivity, workers engage in assigned tasks and do not deviate from 

these assigned tasks. On the other hand, the integrated teams approach creates a more 

democratic form of organization so that employees can participate in decision-making 

processes and communicate directly with people in all levels of the organizational 

hierarchy. Ede and Lunsford's "hierarchical model" closely resembles the division of 

labor model in illustrating how writing can become "carefully, and often rigidly, 

stmctured, driven by highly specific goals, and carried out by people playing clearly 

defined and delimited roles" (qtd. in Debs 480). The goals are often "designated by 

someone outside of and hierarchically superior to the immediate collaborative group or 

by a senior member or leader of the group" (480). 

Killingsworth and Jones conclude that many organizations follow a division of 

labor model when collaborating on writing projects. However, they note that the 

integrated teams model is becoming slightly more pervasive in organizations, and it 

allows for "integration of employees from various discourse communities, which will 

allow effective interchange and new opportunities for education and fraining" (220). The 

benefit cited in this conclusion is of particular interest for this study because the 

statement would imply that bringing together persons from different disciplines results in 
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value added for writing projects. These statements suggest that the integrated teams 

model and an interdisciplinary collaboration go hand and hand. 

Whereas the Killingsworth and Jones analysis identifies models of collaboration 

on a more macro and organizational level, Mirel, Feinberg, and Allmendinger identify 

three collaborative models that are more micro-level and pertinent for the smaller groups 

attempting to compose written documents. Mirel, Feinberg, and Alhnendinger identify 

three models for collaboration by adapting Morgan's general scheme for collaborations. 

The three structures, or models, of Morgan's scheme are the assembly line, the swap-

meet, and the symphony (Mirel, Feinberg, and Allmendinger 260). 

The assembly line model assumes rigid distinctions between the initial content, 

writing, designing, and final document (Mirel, Feinberg, and Allmendinger 261). The 

model becomes very sequential because writers must write first and designers design last 

with the final document at the end. The swap-meet model assumes interdependence 

between writing and designing; however, the writers and designers work separately to 

compose thefr portions then jointly review them before going on to the next parts. A 

Veim Diagram describes the symphony model of collaboration in which writing, content, 

and design are integrated, with writers and designers knowing each other's concems so 

well that they write and design together, "blending verbal and visual concems like 

sections of an orchesfra" (261). 

They conclude that a "harmonizing of perspectives" is the most effective 

collaboration, and in order to achieve the harmonizing of perspectives among 

participants, they should work toward symphony and swap-meet collaborations that 
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"engender textual choices that are greater than the sum of the parts that writers and 

designers compose on their own [assembly line model]" (284). One question that Mirel, 

Feinberg, and Allmendinger pose at the end of this study is "What must writers and 

designers understand and assimilate about each other and their fields in order to work in 

symphony?" (285). With regard to interdisciplinary collaboration, we can push this 

question a bit further and inquire as to what each disciplinary professional can 

"understand and assimilate about each other and their fields in order to work in 

symphony." The suggestion in this study is clear that collaborators must know, 

understand, and appreciate each other's contributions in order to successfully write a 

collaborative document. Morgan's symphony and swap-meet models can illustrate the 

collaborative process not only among writers and designers, but also among writers from 

different disciplinary backgrounds who possess sometimes very different perspectives 

that can influence the production of written discourse. The implication is that if groups 

can work together in a symphonic fashion, then participants are more likely to understand 

and appreciate each other's contributions. These models suggest an evolution from 

individualism to collectivism that must happen for successful collaboration. The 

metaphors are interesting; a symphony certamly is more aesthetically pleasing than an 

assembly line. 

Other models of collaboration (e.g., formal model vs. dialogic model in 

Wambeam and Kramer) also assert tiiat more dialogic, integrated, and democratic forms 

of collaboration are more valuable and effective than more autocratic, rigid, and non-

integrated collaborations among participants. Schrage's "Shared Minds" model of 
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technical collaboration is also widely cited in the literature, and it coincides with the 

integrated teams and symphony models identified in the previous scholarship. The Shared 

Minds model contains ingredients of mutual respect, tolerance, and tmst as well as 

continuous communication among members as necessary for successfiil teamwork 

(McGuire 467). These models are sympathetic to democratic process, but studies do not 

necessarily examine the connection between method and results. This study will more 

effectively scmtinize how decisions and developments affect the final document. 

In an effort to analyze how early stages of document development affect the final 

product, this study explores whether or not certain stages of the process can become more 

integrated and later stages more separated, with persons performing specific fimctions 

and duties without dialoguing to any large extent with other collaborators. Collaboration 

in some instances may be more complex with regard to the binary established in this 

research. In certain cases of collaborative writing, it may become more difficult to 

characterize clearly a collaborative activity as purely integrated and dialogic or more of 

an assembly-line model. It is entirely possible that some cases of collaborative writing do 

not fall neatiy within the parameters of either pole of the binary or that different 

situations requfre a model that would be ineffective in another situation. 

Authorship 

Ede and Lunsford's text also raises the question of authorship m technical 

documents, a question also pursued by Rehling in her analysis of collaboration between 

workplace and academic writers. Ede and Lunsford indicate that "authorship functions in 
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multiple, complex, and often conflicting ways" (101). Rehling echoes these sentiments 

and argues that "anticipating the importance of social influences upon writing and 

collaboration in the workplace, newcomers [professional writers] sensitized to different 

ownership attitudes would be better prepared as employees to answer, both ethically and 

pragmatically, the question "Is it theirs, mine, or ours?" (48). The question of who can 

claim authorship of a text is contextually determined by the situation for which the 

writers collaborate to write the text. 

This question of authorship may take on a new dimension when considering how 

different disciplinary professionals work together. The literature has not connected how 

authorship issues become even more complicated when collaborators who belong to 

different organizations, as well as different fields of expertise, begin to work together to 

compose written documents. Within organizational settings, authorship can become 

increasingly problematic because supervisors may expect professional writers to act as 

transmitters for the supervisor; in other words, the supervisor may expect the writer to 

know as much as he or she does about a particular subject and be able to write for the 

supervisor. The professional writer may act as someone who merely writes a document 

for the supervisor as if the supervisor was the actual author: 

On the one hand, managers may equate their supervisory role with authorial 
responsibility and expect that writers will act as an extension of themselves, 
acting/or them in the full sense of authorship; thus, for example, they may expect 
writers in their group to know as much as they do about an organizational 
problem and fault them for errors or omissions on a draft that are ahnost 
inevitable, considering the lack of supervisory direction about the assignment and 
the writers' lunited perspectives of the situation. (Couture and Rymer 101) 

The assumptions made by a collaborator, particularly one who acts in a supervisory or 

leadership capacity, may create problems for effective collaboration between supervisor 
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and employee. The supervisor's presumption that the writer knows as much about an 

issue and/or problem as the supervisor may create tension among a group that leads to 

ineffective collaboration. Sherry and Myers suggest that groups are most effective when 

no one member possesses the expertise of the group as a whole, and with regard to 

authorship, it would also appear logical that the whole group claiming authorship for the 

entfre text by contributing to the entire text would make for the best possible written 

project (136). In order to better characterize issues of authorship, efficiency, and 

management of group process, the research has attempted to characterize collaboration 

through use of several models that illuminate the aspects of the collaborative writing 

process. A relatively new area of scholarship that has pursued more aggressively the 

precise nature of more interdisciplinary collaboration within organizations is the very 

recent research concerning technical communication and cross-fimctional teams. 

Professional Communication and Cross-Functional Teams 

Much attention in recent years has been paid to the cross-fimctional teams, which 

Bishop defmes as a "team that brings together an array of specialists who jointly and 

simultaneously make design and manufacturing decisions" (5). She also states that "the 

decision-making and action-producmg process used by cross-functional teams act 

together to speed up tiie overall cycle time by reducing sequential knowledge fransfer 

activities, reducing rework, improving the flow of communication, and increasing 

knowledge at lower levels of organization." We could argue that immune building 

experts represent a cross-functional team: 
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Cross-fimctional teams generally include, on average, five to seven individuals 
who come together to solve particular problems; an individual or groups of 
individuals identify internal or external problems facing the firm. Such problems, 
among many, may typically include new product development issues, questions 
of diversification, or quality control concems. Individual cross-ftinctional team 
members may come from technical or nontechnical segments of the firm. A 
typical cross-functional team may consist of managers and staff personnel with 
experience as engineers, marketing specialists, accountants, human resource 
specialists, manufacturing personnel, or even technical support specialists. These 
teams also frequently include representatives from top management who serve as 
financial, marketing, or engineering specialists. (Tesar 7) 

Certainly, the cross-fimctional team includes persons with diverse background who 

attempt to solve a problem and try to accomplish goals. These experts are no different in 

that regard. However, most technical and professional writing studies attempt to describe 

the technical communicator's role in the cross-fimctional team without actually 

discussing how that team creates discourse. For example. Technical Communication 

devoted its entire February/March 2000 edition to describmg the technical 

communicator's role in initiating and establishing cross-fimctional teams as well as 

maintaining good communication among members. Marchwinski and Mandziuk's piece, 

"The Technical Communicator's Role in Initiating Cross-fimctional Teams," identifies 

case studies in which the technical communicator can act as the facilitator for cross-

functional processes (6). In addition, Corey Wick echoes these sentiments m the 

November 2000 edition of this journal when he argues that technical communicators can 

play a key role m cross-functional teams as knowledge managers (7). 

Although very informative, the previously mentioned research does not explore in 

any considerable detail what occurs amongst groups of interdisciplinary experts. Within 

corporate contexts, technical writers usually work in a cross-disciplinary manner with 

professionals from software and hardware engineering, and it has been the tendency in 
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this research to examine the interdisciplinary dynamics between technical writer and 

engineering professionals. The scholarship does address, however, how different 

members of the organization may participate in collaboration, but many of these 

professionals are not directly involved in the writing of the document. The literature 

addressing cross-functionality does not completely describe for audiences how cross-

fimctional teams, which are essentially teams of interdisciplinary experts, specifically 

work together to achieve the goal of writing a document. More specifically, the research 

concerning cross-fimctional teams has examined closely how the technical communicator 

serves as manager or facilitator; in the present research, the manager/facilitator is not a 

technical communicator but a disciplinary professional who has taken on the role of 

leader for the group. 

Interdisciplinary Collaboration among Experts 

The field has addressed multiple collaborative situations ranging from technical 

communicators in the workplace to classroom interactions and the teaching of writing. In 

addition, the field has looked at experts in thefr organizational contexts; most recentiy. 

Ken Baake's work has addressed specialists at tiie Santa Fe Institute and tiiefr use of 

metaphor in discourse. Scientists, for example, collaborate on a variety of projects 

mcluding reports, proposals, book chapters, and scientific articles (Latour and Woolgar, 

Bazerman, Gross, and Myers). However, tiie field has addressed in a somewhat limited 

way the interactions of people who belong to a multiple academic disciplines and 

subdisciplines. We can leam a great deal from tiie practices of disciplinary professionals 
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and their discourse, particularly the manner by which they create that discourse. 

Examining rhetoric in multiple contexts is nothing new; however, an approach analyzing 

an interdisciplinary group does bring a new dimension to the discussion about rhetoric's 

role in multiple contexts and situations. We have examined considerably rhetoric in a 

number of disciplines, but we have not considered in greater detail collaboration and 

writing in an "interdisciplinary" context. The term "interdisciplinary" indicates that 

different people from different fields work with one another to achieve goals. 

Communication between persons from different academic disciplines related to a writing 

task can recast the nature of collaborative writing by considering how previously 

articulated concepts associated with collaboration become more complicated when they 

are a part of a setting like the one for this work. 

Qin, Lancaster, and Allen defme the concept of interdisciplinary research, or IDR, 

as "the integration of disciplines within a research envfronment" (894). They indicate that 

the integration, "implied by several definitions mentioned above, consists of interactions 

among individuals scientists, between individual scientists and thefr organizations, and 

among different disciplines involved hi the research" (894). This study reveals that "most 

collaboration occurred among scientists from the same department or discipline" (913). I 

mention this study because the field can contribute to how not only a conversation how 

mterdisciplinary partners work together, but more unportantiy, how interdisciplinary 

collaboration affects the writmg process—^not necessarily a focus of the Qin, Lancaster, 

and Allen study. 
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Several rhetoric scholars have established rhetoric's presence in the disciplines; 

scholarship over the last twenty years has clearly established the presence of rhetoric in 

academic discourses. In 1987, several well-known academics (Rorty, Bazerman) 

contributed to the anthology The Rhetoric of the Human Sciences: Language and 

Argument in Scholarship and Public Affafrs and argued extensively and compellingly 

about the academic professional's use of rhetoric. The theme of the book articulated that 

the economist, the literary critic, the cultural anthropologist, as well as the mathematician 

and the psychologist must convince audiences of thefr position m order to advance not 

only thefr ideas but also their status in thefr respective fields. As useful as these studies 

are to our field, the scholarship does not address how academic professionals from 

different, sometunes vastly different, fields might engage one another in order to write a 

document. 

Scholars have grouped disciplinary rhetoric uito the category of the rhetoric of 

inquiry, which is the focus of The Rhetoric of the Human Sciences as well as other works 

uicluduig Susan Peck McDonald's Professional Academic Writmg ui tiie Humanities and 

Social Sciences. McDonald's work challenges assumptions that academic discourse only 

generates new ideas; she has argued that academic discourse arbifrates issues as well as 

creates knowledge: 

If the disciplinary community is not only the source of ideas and problem 
solutions, but also the ultimate arbiter of their value then the more academics 
workmg on the same problem, the more opportunities for discovery and 
negotiation. Because of the influence of Continental theory in the humanities and 
some social sciences— f̂or example, Foucault's "What Is an Author?"—emphasis 
has shifted, recently, to the individual's lack of importance as the source of new 
ideas: individuals are seen not as standing apart from communities but as 
socialized within communities. This notion of the community's importance in 
generating ideas is consistent with many explorations here, as will be seen, but it 
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is perhaps more important to stress the role of community as arbiter, rather than 
community as generator. If some kinds of disciplinary discourse are less 
distinguished than others by the kind of progress this model of science describes, 
then we must look partly to the processes by which academic discourse 
communities monitor and arbitrate the work of the community. (30) 

McDonald's words are important because they sfress the importance of academic 

communities and collaborative discourse formation. The experts I have chosen for this 

study act as a community, but these individuals in a collaborative situation extend 

McDonald's scholarship by more closely examining the collaborative group as both 

arbiter and generator of discourse and by analyzing the integration of several disciplines 

for a writing project. 

How do we expand the scope of previous studies to address more thoroughly the 

issues of interdisciplinary collaboration among several people from several fields of 

expertise? Isabelle Thompson's 2001 Uterature review, which appeared in IEEE 

Transactions on Professional Communication, calls for additional case study and 

empirical research focusing on expert collaborators. Quoting D.A. Schon, she contends 

that researchers should "push thefr mvestigations ftirther - into mdeterminate zones of 

practice" or situations where practice is "not smooth because the practitioner has 

encountered an unfamiliar situation" (169). She also states that a "tiieory of general 

practices important for technical communication requfres a description of the decision

making processes experienced practitioners use to increase thefr expertise" (169). 

Thompson argues for studying coUaboration as it exists in rather nonfraditional situations, 

or when experts "cannot rely on previously established routines" (170). The particular 

case study for this project does address Thompson's call for fiirther research in 
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collaboration because the experts are working in a situation with others with very 

different backgrounds from their respective field of knowledge. Therefore, the experts 

caimot rely upon, at least entfrely, thefr own disciplinary practices and beliefs to meet 

thefr goals. They must alter thefr beliefs to some extent, mostly for the sake of 

completing a project and meeting a deadline. 

This study will address two gaps in the research, which fiirther emphasize the 

study's importance, and the following passages will define more explicitly these voids. 

First, the study contributes to an on-going discussion concerning collaboration and 

technical/professional discourse. The collaborative situation for this study exists as a non

corporate and interdisciplinary context for collaboration. These experts could not rely 

entirely upon thefr own respective disciplinary practices to fulfill the expectations of the 

writing task. 

Second, the study focuses upon experts conung together as members from very 

different discipluies (architecture, engmeering, science), and the tensions that emerge 

from this situation are important for our field. The present study focuses upon 

collaboration m an indetemunate zone, which will aid ui understandmg collaborative 

situations that have not been analyzed. Scholarship has addressed how groups of 

uidividuals who work collaboratively and who are part of different subfields-particularly 

in the sciences-collaborate; however, we have not fiilly examined how people who are 

not accustomed to working togetiier may engage one anotiier, especially m a non

corporate setting. 
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After September 11,2001, terrorism on American soil became an actual reality 

whereas before it had been mostly hypothetical absfraction—the 1993 bombuig of the 

World Trade Center not withstanding. Because discourses shape decision-making and 

constmct knowledge, scholars of writing should address how those in positions to address 

this urgent problem shape thefr discourses. By addressing the effectiveness of 

interdisciplinary collaboration among experts and the constraction of written discourse, 

we can better inform not only our own field concerning the issue but also contribute to a 

discussion concerning a major threat to national security. In addition, an understanding of 

both centripetal and centrifugal forces that exist within the collaborative writing situation 

aids in understanding its complexity. This study helps fill these gaps in technical and 

professional communication research, and my work with the frnmune building group was 

a way to address needs in our field. 

Centripetal and Centrifugal Forces in Collaboration 

Bakhtui's centripetal and centrifugal forces provide the theoretical lens for 

analyzing the research findings. Centripetal forces work to cenfralize group process while 

centrifiigal forces act to decenfralize collaboration. Geoffrey Cross has used this approach 

in analyzing discourse formation within an insurance company, and he has cogently 

uidicated the unportance of texts witiiin an organizational culture: 

Texts are especially indicative of corporate cultures because writing is one of the 
most frequent and important ways that corporate culture is codified (Lutz, 1989, 
p. 114). Nonetheless, culture is not static buy dynamic, often a moving target for 
both organizational writers and ethnographers. Texts, productions of a culture at 
a particular moment, are the precipitate of cenfralizmg and decentralizing 
political forces within the organization. We need to see how cultural knowledge 

35 



is internalized as well as externalized to fiilly understand the social context of 
composing. (13) 

His statements become very important as this study pursues how activity results in the 

creation of text(s). My focus in this sttidy is a "social context of composing" by looking 

at a particular culttu^, and Cross's sttidy, which focuses upon professionals in uisurance 

company who work to compose a letter from tiie CEO, offers an important confribution 

for purposes of my work. Using Bakhtm's dialogic. Cross identifies three major forces 

that either reinforce or preclude a positive collaborative group writuig process. These 

factors uiteracted to shape the process. Centiifiigal, or "dispersing forces within the 

writuig context," uicluded managerial delegation of writmg tasks, gender or job role 

differences, and competing perceptions of audience. Centripetal or cenfralizing forces 

also created negative impacts on tiie process. Such forces included tune consfrauits. Last, 

Cross cites "convertible" factors or "factors that encouraged either agreement or 

disagreement, depending on the situation, and often contributed both to the extended 

process and flawed product" (92). Cross's fi-amework for showing the dynamics of 

collaboration and conflict are undoubtedly usefiil for those pursuing such studies of 

writing. Cross also demonstrates the effectiveness of usuig a case study approach for 

describing writing problems. 

This study is very close to Cross's work in Collaboration and Conflict and his 

work, "A Bakhtuiian Exploration of Factors Affectuig the Collaborative Writing of an 

Executive Letter of an Annual Report." To some extent, this work is mspired by the 

research in these two pieces. However, I wish to take the approach of examining 

professional writing to a new level. Certainly, Cross examines his writers m the context 
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of producing discourse with a specific aim and purpose. The study I have conducted 

considers not only writers in context, but also writers as they influence other possible 

contexts. Writers who write in a situation similar to the one for the present study can 

provide ideas for policy as well as ideas for other proposals they might write. 

Furthermore, I have examined technical and professional communication as it operates in 

a non-corporate setting; many studies have relied upon the corporate setting for thefr 

backdrop. This study considers technical communication as it exists v^dthin a more public 

and academic sphere, and the present research will infroduce centripetal and centrifiigal 

forces not analyzed in Cross's studies. 

Collaboration as a basis for this research is usefiil because it has allowed me to 

analyze experts interfaced with other experts in the creation of a document. I use 

ethnographic field methodology and observe these individuals as they voice ideas about a 

document's content. In doing so, I have seen how a scientific expert's idea does not 

always coincide with the idea of an engineer or a mathematician. Disagreement, conflict, 

multiple revision, and resolution finally result in a product that becomes the culmination 

of an interdisciplinary perspective or at least in the particular case I have analyzed for this 

research. The document that results from mterdisciplinary collaboration represents a 

cohesive unit wortiiy of attention, but it is tiie process that has resulted m tiiis unit that 

becomes the focus of this study. 

The tiieoretical lens for this study is Bakhtm's centripetal and centiifugal forces. 

In order to illustrate how other documents, graphics, and statements dfrect group process, 

I have also used the mediatuig artifact from activity tiieory (AT), which will be addressed 
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to a greater extent in Chapter III of tiiis sttidy. The sttidy also closely exammes how 

different disciplinary languages, specifically use of terms, can operate in tiiis setting and 

how tiie group must negotiate use of terms to achieve tiiefr goal. The tiieoretical approach 

can be illusfrated tiu-ough use of a Venn Diagram depicting tiie way in which different 

theoretical approaches uitersect in this study. 

Figure 1.1. Venn Diagram of Theoretical Lens 

The overarching theory is Bakhtin's centripetal and centrifugal forces, and I have 

observed this group in order to determine what forces bring them together to effectively 

collaborate and what forces perhaps inhibit thefr collaboration. Mediating artifact from 

AT and examination of terms and disciplinary languages illusfrate factors that may 

operate as either centripetal or centrifugal forces. The theoretical perspective will be 
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further elaborated upon in the appropriate chapters addressing use of mediating artifacts, 

the collaboration related to terminology and language, and the role of the group's leader. 

This study uses Bakhtin's centripetal and centrifugal forces because it enables us 

to consider the unifying and disunifying social forces within any situation in which 

dialogue is a part (Cross 160). Furthermore, the theory offers an approach to consider the 

bigger picture in collaborative situations by analyzing a number of factors that may result 

in effective or ineffective collaboration—a major concem of the technical communication 

literature on collaboration. Bakhtin's notions of centripetal and centrifugal forces also 

allow for deeper analysis of both process and product because these forces can affect both 

process and eventually the final written document (Cross 161). It is also logical to use 

Bakhtinian dialogic to explain collaboration because as the literature m collaboration and 

technical communication has established, the most successful collaborations are those in 

which the members dialogue considerably over a multiplicity of issues. 

Research Questions 

I pose these questions for the study: 

• What do uiterdisciplinary groups share m common with other case study groups 
ui the technical communication literature? What are the differences? 

• How do interdisciplinary groups negotiate disciplfriary differences in composing 
the document? 

• What role does the group leader perform in a collaborative and interdisciplinary 
situation? 

• How does use of the mediating artifact aid collaborative writing situations? 
• What are the centripetal and centrifugal forces in interdisciplinary collaboration? 
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Dissertation Organization 

For this project, I observe groups of scientists from various disciplines who 

compose discourse for several types of written discourse. This section identifies the 

dissertation's organization and explains what I address in each of these chapters. 

Chapter II: Explanation of Methodology 

In order to establish validity for this research, I triangulate the methodology to 

mclude ethnographic participant observation, interviews, and content analysis. The 

chapter identifies the procedure for the ethnographic field observations of one of the 

Zumwalt Program groups. I have observed a small group of Zumwalt collaborators who 

include members from universities and business as they write a proposal for a potential 

project. The chapter describes the procedure I used to engage this group and observe thefr 

behaviors. The chapter also relates how I conducted interviews of Zumwalt Program 

faculty who contribute to this initiative. The uiterviews help shed light on the personal 

thoughts, feels, attitudes, and opuiions these people experience when tiiey write a 

document. 

Chapter III: Mediating Artifacts as Tools 

Chapter III relates my observations and tells tiie story of a particular group of 

Zumwalt Program experts as they prepare a proposal for fimduig. I constmct the narrative 

of this group experience and analyze tiie experience according and examme the groups' 

use of mediating artifacts as tools for composing their discourse. 
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Chapter FV: Interdisciplinary Collaboration and the Importance of Terminology 

The Zumwalt Program brings together engineers, scientists, architects, and other 

professional experts from various other disciplines in an effort to support 

countermeasures to biological and chemical threats. Such interdisciplfriary interaction 

poses important implications for the use of terms. The chapter will describe how experts 

collaborate upon specific lexis to use in the document. 

Chapter V: Content Analysis of the Final Document 

A content analysis of the final document is necessary to reveal whether or not 

contributions and ideas from the uiitial stages of document development found thefr way 

into the final proposal document. This chapter will provide an overall sense of coherence 

between early stages of proposal development and the final stage of writuig. 

Chapter VI: The Group's Leader as Centripetal and Centrifugal Force 

Chapter VI will address the role of the group's leader as both a force that unified 

the group as well as a force that was at times divisive. The leader became an important 

and dominant centripetal force for collaboration in this case study, and his contribution is 

worth closer scrutiny and examination. 
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Chapter VII: Conclusions and Significance 

Chapter VII summarizes the study and its significance for technical and 

professional communication as well as rhetorical scholarship. Science has been and will 

continue to be a driving force behind societal change, and it is important for research to 

continue to examine scientific communication because it uifluences so many different 

other groups. This study approaches scientific discourse from a unique point of view 

because few studies address how writers from different disciplines joui together to create 

the discourse. Close examination of the interdisciplmary group interactions as they 

prepare these documents is important as we consider how science begins to transcend 

disciplinary boundaries and influence other contexts. 
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CHAPTER II 

TECHNICAL COMMUNICATOR-ETHNOGRAPHER AT WORK 

Description of this Case Study 

As Chapter 1 explained, I worked for The Institute of Environmental and Human 

Healtii (TIEHH) between 1997 and 2001. Established in mid-1997, TIEHH had become 

part of both Texas Tech University and Texas Tech University Health Sciences Center, 

and it was formed as a research program to assess the toxic chemical impacts on both the 

envfronment and the health of human beings. During the four years I worked for TIEHH 

as staff support for communications and oufreach as well as professional writer, TIEHH 

accumulated several million dollars in grants and became a large part of the Texas Tech 

budget for research. 

I was afready writuig content for TIEHH's newsletter, "On the Move," and 

maintaining its web site, but I wanted to get close to the initiative for countermeasures to 

biological and chemical threats for any one of a number of reasons, least of which 

included a possible research project for my degree in technical communication and 

rhetoric. TIEHH had emphasized mterdisciplinary collaboration suice its inception, and 

because gaps existed ui the technical communication research with regard to 

interdisciplinary collaboration and technical and professional writmg, a project focusing 

upon how different professionals from different discipluies worked together to compose 

discourse could contribute much to the field. When I discovered that TIEHH planned to 

hire a "Program Coorduiator" who would write/edit reports and provide administrative 
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support for the Zumwalt Program, 1 jumped at the opportunity. The position would 

enable me to acquaint myself with a number of the faculty from Texas Tech University 

and Texas Tech University Health Sciences Center who were a part of this program. 1 

began dividing my time as TIEHH's communication support person and as administrative 

support for the Zumwalt Program. 

During the period of time I was employed by TIEHH, I developed a friendship 

with one of the researchers who was working to develop a test bed for an immune 

building. The project was somewhat a part of TIEHH's Zumwalt Program, but the group 

itself was composed of people from a variety of institutions. I mentioned what I was 

tiying to accomplish with my dissertation research, and my friend, who I will name 

'TSIeuroscientist," was most interested. He suggested that I observe the group he had 

helped form, and he explained the concept of the frnmune building and test bed. 

The frnmune, or "smart," buildfrig is designed so that if a biological or chemical 

agent is released, the building can contain and eventually desfroy that agent before it can 

do harm to tiiose inside tiie building; however, the test bed Neuroscientist and his 

colleagues would propose to constmct would requfre the use simulants, or agents that 

share the same physical and molecular properties as deadly agents but do not pose any 

threat when released uito tiie test bed stiiicture.^ Neuroscientist explauied that his group 

would prepare a proposal and submit this document to the Defense Advanced Research 

Projects Agency, or DARPA, an office within the United States Depatment of Defense. 

The group's membership would include members of academic institutions, staff from a 
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private laboratory, and employees from a large corporation. All of these parties would 

contribute something to the proposal and subsequent project. Neuroscientist went on to 

explain that they would plan to constmct this test bed for an immune building at Reese 

Technology Center, a closed air force base that the community in Lubbock, Texas, had 

converted into a research and industrial park. The group would attain an old aircraft 

hangar for two years while they conducted multiple tests for developing immune 

buildings, and confractors would design the test bed so that users could release simulants 

of deadly agents. 

Description of the Case Study Group 

The Admfral Ehno R. Zumwalt, Jr. National Program for Countermeasures to 

Biological and Chemical Threats had been created to bring together expertise from a 

number of academic fields. By September 2000, the Zumwalt Program had friitiated ten 

separate projects to address countermeasures to biological and chemical terrorism. 

Zumwalt Program members had organized themselves into interdisciplfriary groups, but 

some members had developed projects necessitating expertise from one disciplfrie or 

subdisciplines of an academic field. For example, some specialists who had decided to 

develop a sensor technology were experts in tiie enguieering fields, such as electiical and 

mechanical engineering. 

Neuroscientist described the immune building group as an "off-shoot" of the 

Zumwalt Program because it would not be funded through the same federal agency as the 

• The operators of the test bed would first evaluate the effects and behaviors of simulants before 
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other projects. The group would begin writing a proposal to the Defense Advanced 

Research Projects Agency (DARPA) in late September, and document would be due in 

late November. The group would spend two months writing and submittfrig text to 

Elecfrophysicist so that he could compile the text and develop into a proposal. 

I chose to study this group because it was composed of people from the widest 

variety of disciplines. An architectural firm, a large corporation, a nationally renowned 

laboratory as well as two other scientific research institutes would participate in this 

project making it a somewhat more complex project than others. The case study group 

also provided an excellent example of an indeterminate zone for collaboration because 

none of the case study participants were used to collaboratfrig in this sort of situation. 

The group for this case study had decided to prepare a proposal, and if the 

proposal was funded, build a test bed for an frnmune building. The group included an 

elecfrophysicist, a neuroscientist, two architects, a mathematician, a mechanical engfrieer, 

and a marketing/management person from the corporation participating fri the project. 

The project would also later mvolve a chemist from another laboratory in New Mexico. 

Each of these members was employed by an organization that could contribute to the 

group's effort. The large, national corporation participated in tiiis effort so tiiat it could 

provide technology for the constraction of this facility employed the corporate 

representatives, who uicluded Corporate Mathematician, Corporate Engineer, and 

Corporate Representative. Last, Neuroscientist was a faculty member from TIEHH, and 

Elecfrophysicist represented a prominent laboratory in the eastem United States. 

evaluating the effects and behaviors of actual chemical and biological agents. 
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Timeline for Collaborative Process 

Table 2.1 indicates the time frame for the immune building group's project. 

Table 2.1. Timeline for Immune Building Group's Proposal Writing (July - November 2000) 

Action 
Neuroscientist visits Electrophysidsf s lab 
DARPA Issues BAA00-006A (Broad Agency Announcement) 
Initial Meeting, 10:00 a.m. - 5:00 p.m. 
E-mail Intercfiange Begins 
Organizations Report Organizational Capabilities to 
Electrophysldst 
Paragraphs Due to Becbxjphysidst 
Technology Development (TD) Items Due to 
Electrophysldst 
Meeting/Teleconference 
Electrophysldst Issues Draft Executive Summary to 
Members 
Qectrophysidst and his lab complete draft proposal 
Rnal Proposal Submitted to DARPA 

Date 
July 21 
September 15 
September 29 
October2 
October 3 

October 6 
October 18 

November? 
November 9 

November 10 
November 20 

The group had agreed to meet on September 29 so that they begin the process, define 

additional tasks, and initiate the writing process. During the September 29 meeting a 

number of action items were defined, but not all these items addressed the writuig 

process specifically. The group did agree that each member organization would write two 

to three pages describing their respective organization's capabilities for that organization 

to include fri the document. Elecfrophysicist, who was the group leader, would take 

charge of most of the writfrig. Most action items for writuig the proposal requfred tiiat 

other group members develop paragraphs of text for the document, send additional 

friformation (fricludfrig additional data, diagrams, charts, graphs) to hfrn, provide 

fridications of possible technology developments (TDs) as a result of the test bed project, 

and review drafts as he compiled text for the document. As Chapter VI will clarify, 

Elecfrophysicist played a dominant role in this group's process. 

47 



Between the first of October and first of November 2000, group members 

predominantiy collaborated over e-mail; they also received dfrection from 

Elecfrophysicist through e-mail. During this month long period, members wrote 

paragraphs for different parts of the proposal. Each member would write a paragraph 

describing tasks and also develop schedules for each task. Elecfrophysicist had also 

instmcted each member to submit text to him that would explain what "issues we are 

trying to solve and what is the innovation we are bringing." The other members submitted 

text to Electrophysicist by October 6. 

The group met on September 29 and then returned to thefr respective offices to 

write text for the proposal. Then, they submitted thefr text to Elecfrophysicist by the 

deadline established during the September 29 meeting. Elecfrophysicist took the text 

from each member, incorporated it into the text, and submitted a coherent draft back to 

the group for review. A meeting occurred on November 7 so that the group could discuss 

thefr progress. 

Methodology 

In order to study this group's activities, I chose three distinct quafrtative 

methodological approaches in the spfrit of "methodological triangulation," or usuig a 

variety of methods to ehcit data (Doheny-Farina and Odell 509). First, I conducted 

participant observations of the two of the immune buildfrig group's key meetings, and 

Neuroscientist allowed me to gain access to copies of e-mail messages tiiat were the 

group's primary means of collaboration following the uiitial meetfrig. Second, I 
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interviewed selected members of the immune building group as well as selected member 

of the Zumwalt Program for thefr insights into the group process associated with writing 

proposals. 

I hoped to observe differences in disciplinary perspective as observed this group. 

How did the architect's perspective differ from the engineer's? How were these conflicts 

resolved to complete the writing task? I also wished to observe the overall organization 

and stmcture of the group. Were the participants allowed to voice opinions freely? Was 

the process democratic? The methodology is triangulated through use of participant 

observation, interviews, and content analysis of the fmal document. 

Participant Observations 

Neuroscientist allowed me to participate in two of the meetings held at TIEHH's 

headquarters located at Reese Technology Center. The first meeting took place on 

September 29, 2000, between the hours of 11:00 am and 5:00 pm (CST). The second 

meetfrig was much shorter, and fr occurred between the hours of 3:00 and 4:00 pm (CST) 

on November 7, 2000. The September 29 meeting was particularly a critical one because 

this gathering represented the first time the group members met to discuss the project and 

address the task. The group responded to a Broad Agency Announcement, or BAA. A 

BAA is a federal agency mechanism for soliciting proposals. In this case, the group 

responded to BAAOO-006 titled "fritegrated System Experimentation for Immune 

Buildfrigs (ISE)." 
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September 29.2000. Meetmg. For the September 29 meeting, I filed the necessary 

forms with tiie Texas Tech University Office of Research Services Human Subjects 

Committee, and 1 presented all the group members with permission forms, which they all 

signed with either no or very little objection. I did promise confidentiality, so for this 

study, I will refer to the group members by aliases. Furthermore, the corporate 

representatives were uneasy with me tape recording or video taping the meeting, so I 

relied on my observation notes. At this stage in the process, the members were secretive 

about thefr capabilities and with regard to the corporate members, they wanted to be 

absolutely carefiil of safeguarding industry secrets. They justified this secrecy based on 

thefr need to compete with other schools and groups who also wanted this funding to 

build an immune buildfrig and test bed. 

Members who took part in the September 29 meeting included: 

• Elecfrophysicist 

• Neuroscientist 

• Architect 

• Architect's employee 

• Corporate Engineer 

• Corporate Mathematician 

• Corporate Representative. 

Neuroscientist informed me that the group had decided previously, and without any 

objection, tiiat Electrophysicist would lead the group (see Chapter VI). The September 29 

participants included six men and one woman (Corporate Mathematician). 
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As part of the process for this meeting, each member was assigned the task of 

presenting upon his or her organization's capabilities so that each member would know 

what the other member could contribute to the project or "bring to the table." The issue of 

capability was critical to this group because they had found themselves in an intensely 

rigorous and competitive situation for funding this project; the more depth of expertise 

they could demonsfrate in the proposal itself, the greater their chances of receiving 

funding for the project. 

For the September 29 meeting, the group members sat around a conference table 

in the conference room in TIEHH's main building. 1 sat away from the table fri a chafr 

behind Elecfrophysicist so that I would not pose an obtrusive presence. I could not video 

tape or tape record, so I took notes with pen and paper. I would later re-type these notes 

and save as a Word file for later reference. I attempted to take down every possible detail 

because I wanted to provide my readers for this research vsdth as much thick description 

and detail as possible. Furthermore, I was attempting to conceptualize highly technical 

mformation and educate myself m the process so that I might draw effective conclusions 

about the interdisciplinary process leading to document creation. 

My observations were friformed by previous literature citfrig terminology as a 

common characteristic of any group (Swales) and how disciplfriary differences affect the 

collaborative process (Myers). In addition, I became attuned to other frends associated 

with this group, particularly how the social context frifluenced this group. In conducting 

the ethnography, I wanted to make certafri I observed specific details (e.g., the way the 

group sat around the table, how they interact with one another, and how they react or 
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respond to certain issues). However, the detail could not become an "end in itself 

(Doheny-Farina and Odell 504). The details are only part of a greater social context: 

Despite this concem with carefully observed detail, the detail is 
not an end in itself. The ethnographer's ultimate goal is to 
understand what Heath (1982) refers to as the "ways of living of 
a social group" or "the rules individuals within [a] society have 
to know to produce, predict, interpret, and evaluate behaviors in 
given settings or social situations" (p. 34). Consequently, 
ethnographers are interested m obtaining not merely a 
description of a particular phenomenon but what Geertz calls a 
"thick description," one that not only lists phenomena but also 
indicates the meaning(s) phenomena have within particular 
social context. (Doheny-Farina and Odell 504-5) 

The question is sigiuficant because the observation in and of itself does not tell us much 

about the group unless we relate it back to the context of the particular situation. Only 

when the ethnographer relates the observation to the context of the situation does the 

observation become important. For purposes of this study, I have relied considerably 

upon "thick description" so that the readers can gafri a more fully developed 

understandfrig of the case I have chosen as it relates to the field of technical 

communication and rhetoric. 

Observations of the November 7. 2000, Meeting. The second meeting I was 

allowed to observe occurred via conference phone, and the same people who participated 

in the September 29 conversation were a part of this event: 

• Corporate Mathematician 

• Corporate Engineer 

• Corporate Representative 

• Neuroscientist 

• Elecfrophysicist 

• Architect. 
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Another person from a laboratory in New Mexico, "Chemist," also participated in the 

teleconference. 1 sat with Neuroscientist in his oflBce at TIEHH's headquarters and 

listened to the voices on the speaker phone. 1 took detailed notes of these events 

consistent with my activities on September 29. 

E-mail Text 

Neuroscientist forwarded e-mail messages of conversations between September 

30,2000, and mid-November, 2000.1 analyzed e-mail text, particularly for use of 

mediating artifact, to gain insight into this collaborative process and to substantiate 

fiirther that the use of tools helped mediate content and document decisions for this 

group. I also examined e-mail messages for use of the "how" mediating artifact (fiirther 

explained in Chapter III), or statements that give dfrection for group process. I also 

analyzed these messages for indications of requests and/or references to other documents, 

graphs, charts, and other texts that could be defined as mediating artifacts. 

Interviews 

I interviewed five faculty members from neuroscience, elecfrophysics, 

atmospheric science, physiology, and mathematics. Atmospheric Scientist, Physiologist, 

and Academic Mathematician represented three additional Zumwalt Program members; 

they were not participating with the frnmune buildfrig group, but I interviewed them 

because I wanted additional insights on collaboration from other members of Texas Tech 

University's effort to develop countermeasures to biological and chemical threats. In 
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conducting these interviews, I wanted to gain insight into the perceptions of those 

participating in the effort to develop countermeasures to biological and chemical threats. 

1 telephoned or made contact with each of these individuals and requested the interview. 

I asked each person a wide range questions addressing collaborative process 

among people from disciplines different as well as questions about how thefr work 

influenced other contexts aside from the immediate exigence of writing a proposal for a 

project. My questions were as follows: 

• When you prepare a document for submission to a grant-awarding 
agency, what are some of your concems and/or expectations for 
that document's content? 

• How would you define a "good" grant proposal versus a "bad" 
grant proposal (besides whether or not it wins an award)? 

• What do you see as the advantages and disadvantages of working 
with a group to prepare documents (proposals, white papers, etc.)? 

• In writing proposals, do you think you are limited by too many 
content constraints or do you believe that you can take some 
liberties with the content? OR in other words, do you find that the 
requfrements from federal grant awarding agencies limit your 
abiUty to offer content that you would deem useful in some way? 
How much freedom do you feel that you have in the overall 
process? Is this something you've considered? 

• How do you think the interdisciplfriary nature of the Zumwalt 
Program affects the processes of writing, submitting, and 
managing documents? Do you think it has a positive or negative 
effect on these processes? Would these processes become sUghtiy 
more or less manageable if you were working v^dthin your 
discipline? 

• What are the challenges (e.g., disciplfriary bias, procedural 
differences between Texas Tech University/Texas Tech University 
Health Sciences Center) of collaboratfrig with members of the 
Zumwalt Program, particularly related to developuig and to writing 
documents? 
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• Do you see your role in the Zumwalt Program as influencing 
public policy and/or public decision-making in some way? Why or 
why not? 

• How important would you say it is to communicate your activities 
to public audiences? Vety important? Not important at all? Why or 
why not? 

• How do you see your efforts in countermeasures to biological and 
chemical threats "fitting into" the federal initiative to combat 
chemical and biological terrorism? Can you describe how the Tech 
effort works with a federal system to counter these threats? 

Interviews lasted no longer than one hour, and these were usually held in the faculty 

member's office at a time convenient for that faculty member. In addition to interviewing 

the group members who composed the immune building group, I also interviewed 

Atmospheric Scientist, who works as a Research Associate for the Department of 

Geosciences, Texas Tech University; Academic Mathematician, a Hom Professor of 

Mathematics and Statistics, Texas Tech University; and Physiologist, a Professor of 

Physiology at Texas Tech University Health Sciences Center. I asked several members 

from outside the immime building and test-bed group for interviews because insight from 

other members about the process of collaborating on proposals for countermeasures to 

biological and chemical threats could give additional insight into some of the issues 

associated with interdisciplinary collaboration. More than 100 faculty members, from 

both Texas Tech University and Texas Tech University Healtii Sciences Center, 

eventually became part of the Zumwalt Program. I had chosen to focus exclusively upon 

the immune buildfrig and test-bed group because this group was composed over the 

widest disciplinary diversity of experts. Furthermore, the frnmune building group's effort 

had joined both corporate and non-corporate entities together in a non-corporate setting. 

55 



and tills merging made tiie group that much more eclectic. This study could then examine 

a variance of dynamics associated with interdisciplinary collaboration. 

Several Zumwalt Program experts did not respond to my requests for interviews 

or they declined my request altogetiier. The corporate representatives participatfrig fri the 

immune building and test-bed effort, who had also been nervous about my presence in 

meetings, also declmed interviews. However, I desired direct feedback with regard to the 

process, and by interviewing as many persons involved with this program as possible, I 

gained some valuable feedback with regard to what makes for successfiil interdisciplinary 

collaboration. 

Content Analysis of Final Proposal Document 

In order to substantiate the extent to which initial collaborations affected the final 

proposal document, I analyzed the content of the proposal that was submitted to the 

federal agency. Content analysis has revealed how early discussions influenced the 

creation of the final document, what mediating artifacts represented themselves in the 

final document, and how conflicts over terminology became resolved in the final 

proposal. In addition, I hypothesized that the different disciplinary perspectives would 

manifest themselves in the document through content references to specific elements 

particular to a specific discipline. In other words, the document would make references to 

the corporation's products, but it also would emphasize the architectural concems and the 

importance of scientific validity and reliability. 
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Each methodological approach is connected to the theoretical lens for the current 

research because through each method, I will reveal how forces work to pull the group 

together as well as sometimes pull the group apart. A goal of this research is to indicate 

this collaborative effort as either successful or unsuccessfiil based upon previous research 

addressing collaboration and technical communication. 
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CHAPTER III 

THE ROLE OF MEDL^TING ARTIFACTS FOR 

INTERDISCIPLINARY COLLABORATIVE WRITING 

The collaborative situation for the immune building group necessitated that they 

first develop a sense of the project and the project's content, and moreover, they began 

conceptualizing the test bed for immune building creation through use of the mediating 

artifact. In collaborative writing, discourse is not only the resuh of group process, but it is 

also a means of developing other discourses. Research question five in Chapter I asks 

how the use of mediating artifact aid in interdisciplinary writing situations. This chapter 

will answer the question, in part, by arguing that mediating artifacts guided conceptual 

formation, which they would constmct in written discourse—^the project proposal. 

Mediating Artifacts as Tools 

I appropriate the term "mediating artifact" from the scholars of activity theory 

(AT) because artifacts or tools play an important role in the collaborative process, and 

fiirthermore, use of such tools is very prevalent among these experts. Professionals from 

academic disciplines can or may use other documents (e.g., notes, memos, other reports 

and proposals) to initiate and to shape the content for writing projects. 
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Mediatfrig Artifact and its Theoretical Basis 

Artifacts or tools enable collaboration because they "serve to locate relevant 

material in tiie particular sittiation and generate ideas" (Haller 356). Her statements 

accurately describe collaborative writing tools, but heuristics can also become dynamic 

and emerge based on the context of the situation. It is entfrely possible for professional 

writers to create thefr own artifacts, and these artifacts can serve the purpose of begumfrig 

the writing process. 

Vygotsky first frifroduced this concept in his studies of children. He argues that 

"the tool's fimction is to serve as the conductor of human influence on the object of 

activity; it is extemally oriented; activity is aimed at mastering, and triumphing over, 

nature" (55). AT specialists have termed these tools "mediating artifacts" for knowledge 

creation, and the essence of the mediating artifact is inherently social: 

Activity theory's emphasis on social factors and on the interaction between 
people and their environment explains why the principle of tool mediation plays 
a central role within the approach. First of all, tools shape the way human beings 
interact with reality. And, according to the principle of 
intemalization/extemalization, shaping external activities results in shaping 
internal ones. Second, tools reflect the experience of other people who 
encountered and solved similar problems and mvented or modified a tool to make 
it effective and efficient. This experience is accumulated in the structural 
properties of tools (their shape, size, material, and so forth) as well as in the 
knowledge of how the tools should be used. The use of tools constitutes an 
accumulation and transmission of social knowledge. Tools influence the nature 
not only of external behavior but also internal mental fimctioning. (Nardi 36) 

Mediating artifacts help shape mental representations of tasks; with regard to written 

communication, mediating artifacts help create mental representations that can potentially 

become physical realities. In addition, mediating artifacts represent a culmination of 

history, culture, and social interaction. When a collaborator uses a chart, a diagram, or a 
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digital picture to write a document, he or she is not performfrig actions origfrial for tiie 

task. Other disciplinary professions, individuals in fridusfry as well as other workplace 

writers have used tiiese same techniques to compose written discourse. 

The tools help manipulate the written text, but tiiese mediatfrig artifacts tell us 

something about tiie culture tiiese artifacts embody: 

The key to this difference is to be found in the concept of an artifact, a material 
object that has been modified by human beings as a means of regulating their 
interactions with the world and each other. Artifacts carry within them successfiil 
adaptations of an earlier time (in the life of the mdividual who made them or in 
earlier generations) and, in this sense, combine the ideal and the material, such 
that in coming to adopt the artifacts provided by thefr culture, human beings 
simultaneously adopt the symbolic resources they embody. (Tolman 90) 

Mediating artifacts for a collaborative group help regulate thefr interactions because 

artifacts focus the group upon the task. The tools that group members use represent 

practices from cultures in which they reside—specifically the disciplinary cultures in 

which they reside. Furthermore, these tools are a method for confroUing thefr own 

behavior. 

Collaborators rely upon other texts to accomplish writing tasks, but more 

importantly, documents represent material objects. The object is ffrst created in the 

document and then later constmcted as physical reality. Winsor explains that this is 

particularly tme for engineers: 

Paper forms of the object are suggested, varied, and negotiated in the corporate 
setting in which engineers work. Engineers' knowledge first flows from these 
paper forms to the object but then must come from it, as they seek to understand 
and modify the actual workings of what they have created. (See Latour, Aramis, 
for an example of this back-and-forth movement.) Even after a technical object 
exists, documentation about it can serve as a more reliable form of the object 
than the object itself (348) 
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Like the engineers Winsor observed for her study, the experts for this study first work 

with material objects in written form; they negotiate the meaning of those objects in 

proposals and the audience accepts or rejects their proposals based, at least in part, upon 

the written representations of material objects in the document. In addition, the Zumwalt 

Program experts' knowledge is represented in written form for the ftinding agency and in 

order to create that knowledge, they rely upon an assortment of written representations to 

create a document. Winsor identifies this practice fri her study and indicates that the 

engineers relied upon "documentation, drawings, and instrument traces" (357). She states 

they "were able to do most of thefr work with these fi"agmentary kinds of texts" (357). 

Most importantly, the engineers in her study "spent time buildfrig consensus within thefr 

own work group through orally negotiating the interpretations of texts that seem to come 

almost dfrectly from the machine itself (357-8). Without using such texts as a basis for 

her study, Nancy Allen also mentions professional writing students' use of "outiines and 

thefr notes from oral reports to prepare a mock-up of the combined document, drawn on 

large sheets of brown wrapping paper" (71). Professional and technical writers do use 

such devices to invent thefr discourse, and I will argue in this piece that they are 

dependent upon other fragmentary kinds of texts to complete writing tasks. 

Mediating Artifacts and the Immune Building Experts 

The experts engage an exfremely similar process of collaboration for thefr 

proposals. They negotiate the meaning of text through use of several "fragmentary kinds 

of texts" including diagrams, instrument fraces, digital photographs, and other written 

61 



discourses. I will contend in tiiis study that such fragmentary kinds of texts are fritegral to 

the collaborative process. The fmal document becomes a culmination of knowledge— 

specifically disciplfriary knowledge-for the group. However, the experts cast a new 

dimension to the analysis offered fri Winsor. Winsor and others have considered each 

discipline fri isolation; they have explained each discipline as h works within itself. They 

have asked questions regarding how one engineer works with another, how one scientist 

works with another, or how one medical professional works with another. The case study 

I have presented in this research becomes unique because it examines how different 

disciplinary professionals, experts fri thefr respective fields, come together to compose a 

document. As I will reveal in this study, sometimes the perspective of an engineer can 

become radically different from that of an architect, a scientist, or other professional 

expert. 

Furthermore, the mediating artifacts acted as a centripetal force for bringing the 

group together to accomplish the task. Mediating artifacts provided a basis for dialogue, 

and in doing so, helped constmct knowledge for written discourse. I have appropriated 

the term "mediating artifact" from the AT scholars who argue that all human activity is 

essentially social and that social friteraction shapes mental representation. Engesfrom 

defines mediating artifact to include both "tools and signs, both external unplements and 

intemal representations such as mental models" (381). When used for collaboration, tools 

do constitute the aggregate and transmission of social knowledge from particular 

disciplines and disciplinary practices. Previous written documents, which serve as tools 

for composing, help constmct knowledge for this group. These documents can include 
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charts, diagrams, tables, graphs, previously written proposals and reports as well as the 

broad agency announcement (BAA). 

The literature in technical communication reveals that experts use tools as part of 

coUaboration. Wfrisor comments upon how "texts, talk, objects, contexts, and 

knowledge" friteract in an organization. In her discussion of material objects, she explafris 

that objects become represented in documents, which essentially contribute to the 

generative process: 

Documentation, drawings, and instrument traces are, then, writing that is very 
closely tied to objects but whose meaning is not detemiined by those objects. In 
contrast to scientists, the engineers 1 studied were able to do most of their work 
with these fragmentary kinds of texts. They did not have to build on them to 
write more theoretical refereed articles that would help to create disciplinary 
consensus with other engineers outside of their own organizations. They dealt 
with outsiders only if they were buying or selling them parts or responding to 
regulatory bodies. Rather, they spent more time building consensus within their 
own work group through orally negotiating the interpretations of texts that seem 
to come almost directly from the machine itself. (357-8) 

The phenomenon of engineers interpreting multiple texts during the collaborative process 

and relying upon "fragmentary kinds of texts" is very much present for the immune 

building experts as they prepared the proposal. Latour's work Aramis or The Love of 

Technology also claims that in project phase, a "technological project is a fiction" 

because it exists only in the minds of the collaborators and within the context of written 

documents (23). Sfrnilarly, the immune building concepts described fri the groups' 

proposal also exist only in written form, and negotiation over written form creates the 

material reality. The mediating artifacts—^the fragmentary kinds of texts—help compose 

the immune building group's final document. The proposal emerged from these different 

texts and tools. The following passages will describe use of figures as tools for 
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collaborative writing, tiie practice of metatalk as a "how" mediating artifact, and the role 

of data in the production of the final project proposal. 

Mediating Artifacts and the Writing Task 

Figures such as charts and graphs played an important role in constmctfrig the 

proposal text. The next sections will demonsfrate how such tools helped mediate content 

for the group's document. The following sections will analyze how the broad agency 

aimouncement, figures and tables, lists, and metatalk become mediating artifacts for this 

group. 

The Broad Agency Announcement 

The group responded to Broad Agency Announcement 00-006 (BAAOO-006) 

titled Integrated Systems Experimentation for Immune Buildings. The BAA defined 

requfred categories of text (see Appendix A). The federal agency required that proposal 

writers the technical background and innovation, a statement of work (SOW), resources 

and facilities, milestones and schedule, and deliverables. The BAA became an initial 

mediatuig artifact because it guided Elecfrophysicist in developing a chart that would 

specifically address the BAA's categories. The BAA essentially drove the creation of 

other mediating artifacts - such as other figures, tools, and tables used to write content 

for the document. 
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Use of Figures as Tools for Collaboration 

Figures, charts, and tables help tiie writers constmct meanfrig fri the proposal, and 

tiie following sections reveal that otiier texts become critical to this writing process. On 

September 27,2000, Elecfrophysicist sent an e-mail identifyfrig his orgaiuzation's ideas 

for the proposal. This e-mail preceded the September 29 meetfrig, which was at least to 

some extent predicated on this message. His e-mail contained an ordered list of five items 

for discussion on September 29; this correspondence also emphasized confidentiality for 

this proposal process, writers can become territorial over ideas. Competition for federal 

funding is fierce, and competitors have been known to steal ideas from others. 

Elecfrophysicist sent this message to Neuroscientist to begin brainstorming ideas for the 

writing project, but the message refers to other texts integral to the process: 

Not for dissemination outside the TEAM: 
So far, here are [our] ideas for the IB [Immune Building] TD [Technical Data] 
BAA [Broad Agency Announcement] 
1. Neutralization with UV and materials 
2. Small, inexpensive bio-trigger/alarm 
3. Flow visualization techniques for indoor releases 
4. Low cost FTIR sensor arrays 
5. Use of molecularly unprinted polymers for decontam and forensic use 

Elecfrophysicist's message refers to another document: the Broad Agency 

Announcement, or BAA. This list itself serves as a text for collaboration, but the message 

also refers to other documents aside from the proposal. Documents are artifacts wortiiy of 

attention, but mediating artifacts contribute to other artifacts' constraction. Norman 

Fafrclough has indicated that through discourse, subjects shape physical objects: 

A\niat is of major significance here for discourse analysis is the view of discourse 
as constitutive - as contributing to the production, transformation, and 
reproduction of the objects (and, as we shall see shortly, the subjects) of social 
life. This entails discourse is an active relation to reality, that language signifies 
reality in the sense of constructing meanings for it, rather than that discourse is in 
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a passive relation to reality, with language referring to objects which are taken to 
be given reality. (41-2) 

The significance of Fafrclough's statements lies in the words "production, fransformation, 

and reproduction of the objects." Elecfrophysicist and the immune building group use 

discourse to produce, to transform, and to reproduce the objects of thefr discourse. In 

order to add one dimension to Fafrclough's analysis, the mediating artifact provides a 

means by which to produce, fransform, and reproduce the object. Each document 

contributes to constracting the physical object; in the case of the immune building group, 

each mediating artifact helps represent the test bed for the immune building. The final 

proposal offers the audience a text-based manifestation of a physical object. 

Furthermore, this process of using mediating artifacts is inherently social. The 

group negotiates meaning for the proposal text through negotiation of the mediating 

artifact. "Mediating" in the term "mediating artifact" frnplies the social relation among 

group members; the mediating artifact aids in the process of socially constracting text, 

the final proposal submitted to the Defense Advanced Research Projects Agency 

(DARPA). Fragmentary texts help negotiate and build consensus among different 

disciplinary perspectives and biases. Mediating artifacts are the group's tools; documents 

as mediating artifacts essentially become tools used to shape reality (Nardi 36). The 

mediating artifact also constitutes "an accumulation and transmission of social 

knowledge" (Nardi 36). These artifacts reflect tiie experience of group member who have 

encountered other writing situations. When a group member advocates using a table, 

chart, graph, or previous document to aid in the writing process, the individual has not 

suggested anything novel. He or she has approached similar writing tasks using such 
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mediating artifacts before, and tiie person is recalling his or her past experience to 

address the current exigency. 

I also observed in the e-mail correspondence requests for digital figures to help 

visualize the writfrig task. For example, Corporate Engfrieer issued an e-mail requesting 

computer figures to help write the proposal: 

The files should be the same and should include action items and a 
responsibilities table. 1 just received the figures from [Architect]. I haven't 
looked at them yet, however 1 was wondering if we could develop a computer 
figure of the 2-story buildmg inside the hanger (just for visualization purposes for 
the proposal)? What do you think? Do you think it might be worthwhile? 

Asking such questions became critical because any figure, or mediating tool, the subject 

could use to help write the document or generate an idea for the rest of the group was 

important in the writing process. Such tools not only encourage the group to consider 

new ideas for the proposal's content, but these mediating artifacts can support other ideas 

presented in the document. The group responded favorably to Corporate Engineer's 

suggestion, and they used the picture to help visualize the appearance of the test bed 

within the hanger where they would constmct this stmcture. They also included the 

graphic in the final document. 

The group used a wide variety of documents as mediating artifacts to "unlock 

discovery" in order to begin the writing process (Rohman 46). In addition, the group not 

only used tools, but they also engaged "heuristic processes," through pattems of 

deliberating, questions, and attempting to resolve issues necessary for the proposal's 

completion: 

...a heuristic procedure provides a series of questions or operations whose results 
are provisional. Although more or less systematic, a heuristic search is not 
wholly conscious or mechanical; intuition, relevant knowledge, and skill are also 
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necessary. A heuristic is an explicit strategy for effective guessmg. Heuristics are 
presently available for carrying out many phases of composing, from the 
formulation of problems to various kinds of editing; some of these procedures are 
part of our heritage from ancient times, some have been developed within the last 
twenty years in response to the call for a process-oriented rhetoric. (Young 198-
9) 

Young's remarks effectively describe tiie group I have analyzed for this study. This 

chapter focuses upon the confroversies associated with tool use, and other issues such as 

criteria negotiation and disputes over categories and names are directiy related to the 

group's use of tools. I submit that mediating artifacts are both "tools in the toolbox" and 

part of a heuristic process for the writers because mediatfrig artifacts aid in the sfrategy 

for writing the document. These tools help constmct meaning for the text. 

Notable examples of the group's use of mediating artifacts occurred during the 

September 29, 2000 meeting. From the very beginning of this process, Elecfrophysicist 

asserted himself in his role as leader, and he gave the opening presentation addressing 

issues he saw as important to the proposal's content. Electrophysicist remarked that a 

number of subjects should be included in the proposal: 

• Release of agents 

• Reaerolization 

• Neutralization 

• "Capture" of surfaces 

• Gross effects 

• Immune building monitoring protocol. 
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This list acted as an initial medium to begin identifying issues and framing the subject for 

the proposal. The group's proposal would attain fimds to build an immune, or "smart," 

building and test bed - a building designed to counteract a deadly agent should someone 

release a chemical or biological agent into its stmcture. Electrophysicist composed on a 

piece of paper on an airplane between his home and Lubbock and presented the rest of 

the group with a chart depicting the flow of actions between tiie initial incident and tiie 

resolve. The chart represented tasks to include in the proposal and the subsequent project; 

essentially, these items, or at least most of these items, equate with writfrig tasks (Figure 

3.1). 

Data Visualization 
Systems Engineering 
Threat Assessment and 
Scenario 
Biosensor Requirements, 
Testing and Evaluation 
Chem Sensor Requirements, 
Testing and Evaluation 
Bio Stimulant Test Bed 
Chem Simulant Test Bed 
HVAC Engineering/Sub System 
(jDntrols Systems 
HVAC/Building Filtering 
Performance Assessment 
Building Architecture/Risk 
Control Center/Docfrine 
Real/Live Agent Test Bed 
Neutralization 
Decontamination 
Forensics (FBI) 

Phase! 
Primary Secondary 

Phase I I 
Primary Secondary 

Figure 3.1. Recreation of Electrophysicist's Chart: Categories of Subjects for the Proposal 

Electrophysicist's table acted as one of several mediating artifacts during this session, 

and it initiated the process, and these tools served as "instruments" or "means" 
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(Hakkarainen) for accomplishing writing tasks. The chart identified a tentative list of 

subjects for the proposal, ft also identified matters relevant to constracting the actual test 

bed. Projects for federal funding are divided into phases, and the team who wins fimdfrig 

for the award has usually proposed to complete certain tasks withfri one federal fiscal 

year (usually ending on September 30) so that they can receive so many dollars for tiiat 

fiscal year. Therefore, groups propose projects in phases. During Phase One, a group will 

ask for so much money to provide a certain number of deliverables or products. The grant 

awardfrig agency will usually audit the confractors' work and determine whether or not 

the confractors will receive federal money in during Phase Two (the next fiscal year). 

This chart can be described as a tool used for achieving writing tasks because it initiates 

the process of developing ideas for proposal content; the group builds upon such models 

for future writfrig tasks. This mediating artifact defined the writing situation for the 

group; it represented an initial brainstorming; it began to focus the group on the very task 

of writing this document. 

Elecfrophysicist had divided the chart into phases according to federal fimding 

periods or fiscal years. During Phase One, they would design the test facility, prepare 

architectural plans, and so forth. During Phase Two, the group would initiate the process 

of actually constracting the facility. During this September 29 meeting, subjects would 

attempt to redefine and renegotiate this text so that the ideas and issues they uicluded in 

the proposal better related thefr overall perspective and not merely Elecfrophysicist's 

perspective. The chart identified categories of tasks to be completed by the group; the 

group proceeded to argue about the names of particular categories. 
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Elecfrophysicist foregrounded certain issues, which he considered most important 

for tiie proposal, stating subjects (topics for tiie proposal) should friclude "release of 

agents, dynamics of agents, reaerolization, neufralization, capture of surfaces, gross 

effects (total impacts of agents), and immune building monitoring protocol." 

Neuroscientist argued tiiat decontamination should not "come at the end" and that "it 

should come at tiie beginnfrig." His underiying assumption fri making tiie claim was that 

the group should consider how the stracture could effectively "deal with" an agent before 

any other considerations. No one objected to this move, and although no explicit changes 

were made to the chart, I was left with the impression that Neuroscientist's argument to 

place "decontamination" at the beginning was amenable to other group members even 

though Electrophysicist sfressed the unportance of ffrst determining the "virulence" of 

the agent when considering how the building should operate. Neuroscientist did not 

specifically state where to place this particular topic in the subject order, and the group 

did not resolve this issue explicitly. My impression was that the group conceded to both 

Neuroscientist's claim that decontamination was important as an iiutial consideration, 

and they agreed with Elecfrophysicist's insistence upon addressfrig viralence, or 

malignance of a biological or chemical weapon. They did not change the chart during this 

time, but the chart would undergo several changes during the entfre period of 

collaboration—September 29—November 20,2000 (see Chapter V). 

The mediating artifact did provide an initial focus for the group, and it helped 

bring the group together in consensus on the basic issues to address in written discourse. 

The mediating artifact was important for collaboration because it served two preliminary 
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purposes. First, it offered a basis for conceptualization. The concepts represented in 

Elecfrophysicist's chart would provide the basis for writing the document. Second, the 

chart was an artifact to guide and direct processes: 

...I have suggested four types of artifacts (Engesfrom, 1990). The fust type is 
what artifacts, used to identify and describe objects. The second type is how 
artifacts, used to guide and direct processes and procedures on, within, or 
between objects. The third type is why artifact, used to diagnose and explam the 
properties and behavior of objects. Finally, the fourth type is where to artifacts, 
used to envision the fiiture state or potential development of objects, including 
institutions and social systems. (Engesfrom 381-2) 

I classify Elecfrophysicist's chart as a "how" artifact because it did initiate a process of 

guiding and directing collaborative activity, which was particularly important for this 

group's first meeting. The group needed to establish a basis for collaborating, and thefr 

attempts during this meeting did accomplish this goal. 

Mediating artifacts are also in a state of "constant flux and fransformation" as the 

collaborative activity unfolds (Engesfrom 381). Other examples from the group's 

September 29 meeting illusfrate this point. Later that day, the decontamination concept 

presented in Elecfrophysicist's chart came into dispute. Architect raised the issue that 

they should enter "fumigation" somewhere into the content of the chart; furthermore, he 

argued that "decontamination" and "neufralization" frnplied that the building would not 

eliminate a substance, but rather, those terms "identify what we would leave behind." He 

appreciated the concept of fiimigation more because it assumed that they "would clean 

up" tiie substance and destroy it. Apparentiy, Architect had chosen to remafri mute when 

Neuroscientist raised the decontamination issue earlier in the day, but now, he began 

asserting a conceptual, perhaps ideological, difference with the two scientists, 

Neuroscientist and Elecfrophysicist. Architect also contended that decontamination 
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assumed that tiie building and test bed would only "deal with surfaces" and not the 

stracture as a whole. 

Based on my observations September 29, this dispute was never resolved; 

however, the potential for changing the mediating artifact existed, and with regard to 

Neuroscientist's suggestion, tiie artifact did change. Altiiough the chart itself does act as a 

centripetal force because it identifies conceptual bases for the proposal project, the failure 

to acknowledge all perspectives does occur during this process. This statement begs the 

question: who failed to acknowledge perspectives? It is difficult to state clearly why 

certain changes were not made to the chart during this meeting, but I sensed an overall 

tendency on the part of different group members to be more willing to argue theoretical 

difference with each other than to actually demand that thefr theoretical perspective enter 

frito the writing process in some way. In other words, a schism occurred between the 

participants' absfracting over different concepts and the actual writing. Architect argued 

over "fumigation," but he did not indicate that the proposal should be written to explicitly 

to include this concept. Many times during the meeting, Elecfrophysicist reminds the 

group to focus on the writing task by statfrig "let's get away from the theology." He even 

turned to me at one point during a heated discussion and said, "I'm going to let these 

people get it out of their system, then I'm going to bring everything back into focus." 

These observations indicated that the participants established a false dichotomy with the 

mediating artifact; they were willing to argue theoretical differences for the sake of 

arguing theoretical differences. However, not all of these theoretical differences 

manifested themselves in writing the proposal. It left me with a basic question of why? (I 
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will pursue tiie issue of differences in interdisciplinary and theoretical perspective to a 

greater extent in Chapter IV.) 

The fact that tiie group did not make Architect's change to the mediating artifact 

is tellfrig for these reasons, ft reveals that although the mediating artifact is subject to 

transformation, not all discussions and consensus building activities impact the tool. The 

mediatfrig artifact was a centripetal force collaborative activity; however, the failure to 

acknowledge all perspectives in the process acts as a centrifiigal force associated with 

tool use. Separating important theoretical debates from both the mediatmg artifact and tiie 

over^l writing task worics agafrist the collaborative process. All conceptual differences 

should become a part of the task; each difference can potentially bring about consensus, 

and thus, new knowledge or an enhancement of existing knowledge. 

Lists of Group Capabilities 

Another such element that became important for the group was the use of 

capability lists to identify the sfrengths of each subject's respective organization. Each 

subject as well as each subject's organization contributed specialized knowledge to the 

proposal, and subsequently, the project. These lists were used to produce credibility to the 

collaborative group as a whole and so that they could demonsfrate aptitude in more than 

area. For example, the corporate representatives identified they were experts fri "particle 

measurement/generation and aerosol test facilities." Corporate Engfrieer sent an e-mail 

message on October 3 identifying his company's capabilities that became another 

mediating artifact for the entire group because the information about the company's 
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capabilities was assimilated into the document as a whole. Electrophysicist received such 

information from other subjects, and he compiled the information frito a coherent text. 

Winsor's study shows that engineers represent material objects in discourse 

before the actual object becomes a material reality. Electro's e-mail revealed use of 

mediating artifact and objects present in discourse before they become actual physical 

entities. Ffrst, Elecfro states the need for logos, more mediating artifacts, to contribute to 

the text's constraction. The subjects would use logos as graphic representations of all 

organizations that participated in this writing effort; the logos would be used as a method 

for reinforcing the ethos of the document. Second, the e-mail requests that participants 

begfri to shape the existence of several physical realities including turbofans, the HVAC 

system, and the overall stmcture of the immune building. The experts were negotiatfrig 

the meaning of material objects before they become actual tangible entities. Winsor notes 

this practice among her group of engineers: 

The rhetorical practices these engineers engaged in resemble those of scientists in 
that they studied material reality, and they used instrument fraces to do it. 
However, for these engineers, the rhetorical construction of knowledge often 
seems to be a more immediate process than it does for the scientist. That is, 
orally negotiating consensus while actually looking at instrument traces appears 
to play a larger role in defining knowledge. Paul, Dan, and Greg did not usually 
have to use the fraces to create larger theoretical structure that engineers 
elsewhere would accept and share. If they and their colleagues could reach joint 
interpretation of the instrument frace in front of them, they were able to claim 
tentative kind of knowledge. (367) 

Each of these mediating artifacts provides a means for addressing the physical object in 

written documents. 
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Metatalk as Mediating Artifact 

Statements made during meetings can also serve as "how" mediating artifacts, 

particularly procedural statements used to direct action. Engesfrom's definition of 

mediating artifact states that artifacts can exist as botii "tools and signs," and certafri 

specific procedural statements can become mediating artifacts: 

The how artifacts included numerous forms of metatalk that were used to guide 
and consfrain the discussion. They might be labeled as "One person at a tune"; 
Don't argue about who's right and who's wrong"; "Let's not get personal"; 
"Interpreting what someone else said is not the same as defending the opuiion." 
These are actually procedural rules with various degrees of generality. "One 
person at a time" is a very general rule in institutional conversations, whereas 
"Don't argue about who's right and who's wrong" applies specifically to a type 
of discussion in which the group tries to produce ideas rather than decide on tiieir 
validity. Chie could say that procedural rules such as these remain rules as long as 
they are implicitiy consfraining the discussion. They become active tools as soon 
as they are deliberately used by participants in order to maintain or redirect the 
course of the discussion. (399) 

"Metatalk" refers to how dialogue is confrolled within the collaborative situation. 

Procedural statements essentially dfrect the utterances of individuals, and these 

statements provide stracture to the conversation. Metatalk can necessarily operate as both 

centripetal and centrifiigal force; it acts as centripetal force because it keeps the group 

focused on the task at hand, makes certain that the group meets the deadline, and 

essentially provides stracture, which is not necessarily detrimental for group process. 

However, metatalk is also centrifiigal because it may alienate perspectives that need to be 

heard. Multiple examples of metatalk frequently occur during the frnmune buildfrig 

group's meeting. 

Elecfrophysicist demonsfrated the greatest use of metatalk on September 29. For 

example, his continual calls for "specification sheets and additional information" dfrect 
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group action. These statements maintain focus within the group. Furthermore, 

Elecfrophysicist said, more than once, "What are the issues? What are we going to test? 

What are we going to do?" He also constantly reminded the group of thefr goals and 

purposes; specifically, he stated again and again that he was "pushing for a statement of 

work." These questions and prompts also helped dfrect the course of actions, and such 

statements provide fiirther examples of artifact usage - mediating artifacts that dfrected 

action for this group. 

One of the most colorfiil examples of his use of mediating artifact occurred when 

different members engaged in highly theoretical debates. As previously mentioned, these 

more philosophical and theoretical arguments over concepts occurred rather frequently. 

When members were arguing over fumigation versus decontamination and neufralization 

regarding the Elecfrophysicist's chart, he fumed to me and said, "I'm going to let these 

people get it out of thefr system. Then, I'll stop ft. This stuff happens during these 

meetfrigs." The argument continued for a few mfriutes, and tiien, Elecfrophysicist said to 

the entfre group, "Let's get away from the theology and start thinking about the statement 

of work." 

"Let's get away from the tiieology" become one of Elecfrophysicist's favorite 

manfras during tiie September 29 and November 7,2000, meetings. He said tiiis on more 

than one occasion when heated arguments ensued over different issues. The statement 

frself relates two critical pofrits. Ffr^t, the statement enforces the distinction I noted 

previously between theoretical disputes and the writfrig task. Statements, like "let's get 

away from the theology," remforced my perspective that tiiese people, particularly 
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Elecfrophysicist, saw their conceptual differences as independent from the actual writing. 

The statement implied some contempt for differing perspectives that tended to deviate 

from what Elecfrophysicist saw as tiie more immediate task of writing the proposal. 

Second, Elecfrophysicist's theology remark exemplifies Engestrom's notion of the "how" 

mediating artifact. It directed action and focused on the writfrig task, and the use of such 

statements do illusfrate a centripetal force within the group because of their cenfralizing 

effect. However, these mediating artifacts were decenfralizing to group process because 

not all points of view among group members were adequately and appropriately engaged. 

During the November 7 meeting, other examples of metatalk artifact became 

apparent. Neuroscientist argued the group "needed everything woven to task" and they 

must "explain rationales." The directive statements changed somewhat from September 

29 because instead of attempting to focus group members on the writing task, the 

assumption became that the writing was underway. More importantly, Neuroscientist's 

metatalk implies that each written statement within the proposal should explain a course 

of action the group will undertake to complete the project. While working for this 

scientific research institute, I had heard many experts constantly remark that each part of 

thefr proposals should "be tied to task." Written theoretical abstractions withfri the 

proposal do not sufficiently persuade audiences of reviewers that the writers can 

effectively meet a particular need for a proposal. 

Neuroscientist also uidicated that the group must "explain rationales," which 

directiy supported the need to tie each statement to a particular course of action. The 

underlying assumption in his indication is that writers must show not only that they will 
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complete a course of action, but that they will prove why a course of action is necessary. 

As Neuroscientist was reminding the group of the need for tying to ask and rationales, 

Elecfrophysicist interjected that the group should be ever mindful of who thefr reviewers 

might be and what they might expect. He also asked, "How do we set ourselves apart?" 

The indications also spoke to need for good rationales and interweaving each sentence, 

paragraph, and passage in the written document to a specific task the group would 

complete for the project. Both metatalk usages by Neuroscientist and Elecfrophysicist 

represented dfrective communication and "how" mediating artifacts because they shaped 

how the collaborative effort would proceed. Thefr statements related explicitly to 

focusing and confroUing the group writing process. Once again, the other group members 

challenged neither Neuroscientist nor Elecfrophysicist when they made such remarks; 

thefr silence uidicated that they agreed with these needs and viewed such needs as a 

demand for writing an effective document. Their silence could be attributed to their 

awareness of the proposal writing process; they understood that the need for good 

rationales and creating a unique approach were an integral part of writing an effective 

document. 

Metatalk usages on November 7 reveal how tiie mediating artifact works to 

address an audience. The experts made directive statements that addressed the necessity 

of anticipating an audience of reviewer's expectations of document content. Responses to 

my interview question concerning expectations of document content had revealed tiiat 

these experts did possess some sense of audience when writfrig thefr documents. They 

knew tiiat proposal reviewers would expect a novel approach or salutation to a particular 

79 



problem—a unique way to meet a specific exigency. Engestrom's "how" mediatfrig 

artifacts, or directive statements used to guide or consfrain discussion, do mediate 

considerably not only the group interaction but also the commimication between writers 

and audience. I make tiiese arguments related to the contexts of directive statements 

made on September 29 and November 7 because the experts would use such metatalk 

with an implicit understanding of their audience. 

I expected to observe a number of such statements in the e-mail messages, but 

quite to the contrary, uses of metatalk were not clearly present. Moreover, very little 

dialogue was present in the messages. Members used e-mail communication to update 

one another on the project, and they did request other mediating artifacts to help write 

texts. E-mail messages related requests for additional charts, graphs, and previously 

written text to compose the proposal. I did not observe members arguing over topics and 

concepts in the text of these messages, which indicated to me that e-mail was not viewed 

as an appropriate media for exchanging ideas. 

Because the statements focus, guide, and perhaps consfrain the discussion, we can 

view metatalk as both centripetal and centrifiigal force for collaborative writing. Whether 

or not metatalk as mediating artifact becomes a centripetal or centrifiigal force depends 

upon the other group member's response. The member's acquiescence to metatalk during 

both group meetings and over e-mail suggests that the group did not view either 

Elecfrophysicist's or Neuroscientist's use of such means fri a negative way. The "how" 

mediating artifact existing as either a centripetal or centrifiigal force depends upon the 

context for collaboration. Different individuals, settings, and situations might necessarily 
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mean that such uses of metatalk might no go unchallenged. Another group might have 

become more resistant to both Elecfrophysicist and Neuroscientist imposing of such 

confrol upon the group process, but that question for this particular study becomes 

academic. This group conceded to cenfralized authority, as shown through their 

responses, or lack thereof, to dfrective statements - "how" mediatfrig artifacts. 

Data as Mediating Artifact: Instrumental Rationality and Tool Use 

Communication scholars, as well as AT theorists, have referred considerably to 

the concept of instrumental rationality, ffrst defined in detail by Habermas's The Theory 

of Communicative Action Killingsworth and Palmer have effectively used this frame in 

thefr discussion of envfronmental impact reports (see Ecospeak). They indicate that 

"instrumental documents are not really interested in interpretation or in persuasion; they 

attempt to create, for the purpose of maintaining a system, a narrow path of action that 

has been chosen or created in advance of the document's production by hierarchically 

arranged powers" (166). Instrumentalism is characterized by a belief in the "facts." The 

frnmune building group became increasingly dependent on data to support its writing, and 

the following passages describe this belief fri significant volumes of data to support 

assertions was semfrial for the proposal. Data became a key mediating artifact, and other 

fragmentary kinds of texts represented this data for the group. 

Participants constantly referred to the concept of "data mining" to describe the 

process of gathering information for the proposal. At one stage in the September 29 

meetfrig, Elecfrophysicist rather cradely remarked that he did not want the "data to 
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become constipated" meaning tiiat tiie data should be readily available and plentiful. 

Gathering such information rested on the assumption that the data were readily available, 

and group members needed to synthesize and orgaiuze information. Electrophysicist, as 

leader of the group, constantiy reminded the other members that a need existed for 

product specification sheets, additional information, and other documents to identify 

participant capabilities. The focus upon "data mining," as derived from both 

Elecfrophysicist's insistence that the group gather considerable information, supposedly 

bolstered not only the content of the proposal, but also the group's credibility with the 

audience; this group believed that the more information they could provide, the better 

more acceptance they would gain from the intended audience. The other group members 

shared this belief, and I would argue that in many instances, the group was satisfied with 

quantity of information and appeared to place faith in the quality of this information as 

long as it was plentiftil. 

Group members placed a considerable faith in sheer quantity of information, but 

they did not make comments about the quality of information. Seemingly, the 

participants' underlying assumption was that as long as data were plentifiil, then writing 

the proposal would become a relatively unproblematic task. The group members 

prioritized the number of fragmentary texts, data, and tools as the dominant criteria; 

however, Elecfrophysicist never requested more specific tools or texts for the proposal's 

overall effectiveness. 

I view this as problematic because quantity does not necessarily equate with 

quality or useftilness. In my observations, I gained the impression that the group, 
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particularly tiie group's leader, might be attempting to filter more important data from 

less significant data, but he nor anyone else in the group identify a process for evaluating 

"good" vs. "bad" data. For example, Elecfrophysicist's insistence upon large volumes of 

other documents, data, and other texts suggests that the more information one 

accumulates, then the more likely it becomes that the group will receive "good" data. 

Elecfrophysicist did request "good" data, and it was assumed that everyone knew what he 

meant by good data. He gave no more specific indication of what might improve and 

enhance thefr proposal document outside of insisting that group members contribute 

numerous documents and texts as well as plentifiil data. 

The emphasis upon plentifiil data does not necessarily take into account the actual 

writing of the document (i.e., effective sentence stracture, development of ideas). To a 

degree, setting such priorities for plentifiil data somewhat undermines the principles of 

good proposal writing; however, the group understood that the audience would expect 

empirical support for arguments and ideas, such as statistical evidence. A problem 

surfaces for the writing situation because the group, at least during the September 29 

meeting, did not explore how the data could effectively support thefr ideas and approach 

to the test bed. 

In between presentations, arguments did occur between different members of the 

group. For example. Architect represented the one subject who challenged 

Elecfrophysicist's authority. Architect reminded the others that he and his firm 

specialized fri developuig contafrunent facilities. Other group members acknowledged 

this assertion, but Elecfrophysicist contfriued to focus the group with his tiioughts on the 
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proposal's purpose, organization, and content. Elecfrophysicist indicated that each 

participant should amass as much information as possible. Neuroscientist said they 

should not only gather "just the facts," because a large volume of data resulted in a better 

proposal, but "solid facts results in the best proposal." Electrophysicist used 

Neuroscientist's statements to segue back to his origfrial tool: the chart he wrote on the 

airplane between his office and Lubbock. 

Mediating Artifacts. Consensus Building, and History 

With regard to the immune building group, the members manipulated a number of 

different artifacts to write thefr proposal. Several of the e-mail messages revealed that the 

group was considerably dependent on any "implement" (e.g., diagram, graph, or figure) 

that could contribute to the writing process. The use of such tools acts as a centripetal 

force for bringing the group together in dialogue over issues; therefore, the dialogic over 

the mediating artifact becomes critical to the collaborative activity. 

However, it is not enough to merely say these people manipulated tools in 

achieving thefr objectives. The artifact itself reflects much about the historical context in 

which these people reside. In this case, the history of the group lies more fri the 

disciplinary background; as professionals from various discipluies, they rely upon 

figures, graphs, presentations, and text they have written previously as well as text thefr 

colleagues have written to contribute to the process of writfrig a new document. The use 

of a figure to support an idea in a proposal is nothing new, but the reason for such 

practice lies in the individual's experience working collaboratively in other situations. 
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Michael Cole has argued tiiat such artifact uses represent "successfiil adaptations from an 

earlier time": 

Artifacts carry within them successful adaptations of an earlier time (in the life of 
the individual who made them or in earlier generations) and, in this sense, 
combuie the ideal and the material, such that m coming to adopt the artifacts 
provided by their culture, human beings simultaneously adopt the symbolic 
resources they embody. (90) 

The use of tools as artifacts performs another very important fimction: it brings this group 

together as a collaborative unit to write this particular document. 

Winsor confirms that fragmentary kfrids of texts (mediating artifacts) formulate 

the content as well as physical objects represented in text. This chapter takes Wfrisor's 

assertion a step further by examining closely the creation of such artifacts. In some cases, 

participants create mediating artifacts so that they can eventually create a document. In 

other cases, group members use previously existing documents, such as other graphics or 

other text from other reports, to contribute to content development. The mediating artifact 

acts as a centripetal force because helps manage several different disciplinary 

perspectives in collaboration. The mediating artifact becomes an even more critical part 

of interdisciplinary collaboration because of the many and varied ideas and opinions 

expressed from a number of people in a number of different fields. 

Uses of mediating artifacts also recreate institutional and social stmctures. As 

previously mentioned, the mediating artifact possesses a history within social and 

institutional settings. Disciplinary experts use mediating artifacts such as graphs, charts, 

directive statements, and other texts to recreate and to reconstitute previous cultural 

norms. By using these tools, they bring order to collaborative process and also 

reconstitute and reinforce preexisting norms from other group processes and other 
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organizational cultiires. In a sense, the mediating artifact represents power stmctures 

within organizations and institutions. The mediating artifacts would indeed find thefr way 

into the final document as textual representation of cultural practice as well as 

reinforcement of cultural norms. 
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CHAPTER rV 

DISCIPLINARY DIFFERENCES AMONG EXPERTS: 

TERMINOLOGY, COMPETING PERSPECTIVES, 

AND THE GREATER SOCL\L CONTEXT 

Interdisciplinary perspectives posed challenges for collaboration within the 

immune building group. Competing perspectives among collaborators can play a key part 

fri determining the document's content. Different experts from different disciplines 

exhibited different literacies; they demonsfrated confrastfrig ways of thinking about 

problems and issues. The architect's perspective on written discourse or on an immune 

building does not necessarily coincide with the approach of the engfrieer or the scientist. 

This chapter will reveal tensions associated with competing disciplinary perspectives that 

emerged during the September 29 and November 7 meetings. 

The first two research questions posed in Chapter I ask: 

• What do interdisciplinary groups share in common with other case study 
groups in the technical communication literature? What are the 
differences? 

• How do interdisciplinary groups negotiate disciplinary differences in 
composing the document? 

This chapter will offer analysis of both ethnographic observations and interviews in order 

to answer tiiese two questions from the fnst chapter. This study will reveal how this 

group formed a community with a common goal and how that unity is represented in the 

proposal document. The chapter also pursues whether or not interdisciplinary groups 
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follow similar pattems and models of collaboration, previously established fri technical 

communication research. 

Throughout the course of observations and interviews with selected experts who 

were engaged in the effort to develop countermeasures to biological and chemical threats, 

certain forces either centralized them to accomplish their goals, or certain forces 

decenfralized the group. The forces associated with different disciplinary perspectives did 

relate to the group's use of mediating artifacts, but philosophical disagreements over both 

theory and practice did not necessarily address any particular mediating artifect within 

this collaborative situation. This chapter will also explore how disagreement over content 

acts as both a centripetal and centrifiigal force for this group as a community of experts 

attempting to compose written discourse. 

As Cross indicates, collaboration often means that conflict arises and group 

members must work togetiier to overcome challenges so that they can accomplish thefr 

goals. Morson and Emerson also describe the distinction between these forces: 

The cultural world, Bakhtin argued, consists of both "centripetal" (or "official") 
and "centrifiigal" (or "unofficial") forces. The former seek to impose order on an 
essentially heterogeneous and messy world; the latter either purposeftilly or for 
no particular reason contmually dismptthat order. We stress "for no particular 
reason" because it is quite common among Bakhtin's admirers, especially 
Marxists, to misinterpret centrifiigal forces as a unified opposition. Bakhtin's 
point, however, is that although forces of organized opposition sometimes do 
coalesce, centrifiigal forces are generally speaking messy and disorganized. (30) 

Several occurrences among immune building group members necessarily constituted both 

centripetal and centrifiigal forces. Disputes over terminology and concepts, persons 

attempting to bring order to the group, and differing perspectives of group process as 

occurrences became both centripetal and centrifugal. Cross adds a dimension to this 
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dichotomy between centripetal and centrifiigal forces that bridges a gap between the two. 

In identifying "convertible factors," he argues that such elements "encouraged either 

agreement or disagreement, depending on the situation, and often contributed both to the 

extended process and flawed product" (92). One of the ways to illusfrate how centripetal 

and centrifiigal forces operate is to examine how disciplinary experts use language and 

negotiate use of terminology and concepts. 

Building Consensus on Terminology and 
Negotiating Disciplinary Difference 

Bowker, who also represents one of the few who have analyzed problems 

associated with interdisciplinary communication, identifies naming as a key issue for 

experts as they work togetiier. Although he does not consider collaboration expUcitly, 

important implications for interdisciplinary and professional writers do reside within this 

material. In one of his recent articles, Bowker explores the dynamics of scientists from 

different subdisciplfries as they attempt to create a unified picture of global biodiversity 

describes the problems of naming and interdisciplinary communication. He indicates that 

"one can have consistent sets of names in subdisciplines but no good way to bring them 

all (literally) onto the same map" (16). Moreover, it is problematic for one disciplfriary 

community to interface thefr "data" with another community from different scientific 

subdiscipline. 

This chapter and this study take Bowker's work to the next level for two reasons. 

Ffrst, the problems of interfacfrig one subdisciplfrie of science with another only become 

magnified when we discuss gofrig across disciplines. As I previously stated, an engineer's 
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perspective about how to describe a particular situation, characterize a problem, or name 

a concept may be very different from a scientist's perspective about the same issues or an 

architect's. This study analyzes people who represent not only different scientific 

subdisciplines but also different disciplines and perhaps subdisciplines of those 

disciplines as well. The dynamics Bowker outlines become even more complex when we 

begin to examine the situations I have studied for this project. Second, Bowker's study 

does not explicate the dynamics of writing professional documents, so this study's focus 

on collaboration and written discourse in an interdisciplinary setting brings a new 

dimension to Bowker's work addressing collaboration between people from different 

disciplines 

Expert professionals may approach writfrig from a "technical rationality" (Shon) 

the origins of which lie instrumentalism and the scientific method. A significant body of 

literature does address writers as they work to develop criteria for solving problems. 

Establishing criteria can operate as heuristic, and as subsequent chapters will reveal, 

experts use such approaches for developing proposal content. 

Conflict, consensus, and resolution are inextricably intertwined fri collaboration 

and how these elements emerge can tell us much about the formation of a particular 

group. When experts communicate, they communicate using a language specific to that 

field of study. Other individuals from outside the person's disciplinary community caimot 

readily understand this language (a pofrit I will exfrapolate upon in later chapters) 

because they do not possess the vocabulary nor the deep theoretical understandings of a 

person who has received this specialized fraining: 
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To put h simply, expertise in any given field is an ongoing dialogue or 
polyphony of multiple competing and complementary viewpoints and their 
respective 'instrumentalities,' repertoires of mediational means. The various 
voices represent "social languages' rooted in different societal positions, 
ideologies and traditions of practice. The multivoicedness is both a resource for 
collective achievement and a potential source of fragmentation and conflict. 
(Engesfrom 9) 

The condition Engesfrom explains in this quotation exists within the group I have chosen 

for this case study. The group, composed of experts from a number of different fields 

(sciences, engineering, architecture), must complete writing tasks amidst a milieu of 

competing perspectives and different disciplinary practices and ideologies. 

Collaborative writing and group dynamics have captivated technical and 

professional commimication scholars for several years. Analyzing and offering 

interpretations of numerous studies that have addressed collaboration and discourse 

would exceed the scope of both this chapter and perhaps this study. However, I have 

identified the frame for this work as academic, disciplinary experts who collaboratively 

invent written discourse, so this chapter will explicate studies about collaboration and 

discursive practices among professionals. 

Our field has analyzed document features and drawn conclusions about a 

document's effectiveness based upon its sentence stracture, arrangement, style, or use of 

arguments. However, we have conducted relatively few studies to leam how experts 

begin thefr writing process, and in particular, how a group of experts from various 

disciplines work together to form discourse for audiences inside as well outside the 

group. The ideas that emerge from this group's interactions will inform contexts for 

policy decision-making, other report and proposal writing situations as well as academic 

scholarship. An uiterdisciplinary approach to a writing situation creates new dilemmas 
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for collaboration because several different, sometimes competing perspectives must be 

taken into account before tiie group can create the discourse. Different experts from 

different disciplinary backgrounds bring with them different methods, approaches, 

epistemologies, and attitudes toward problems, which can create complex cfrcumstances 

to overcome. A study examining experts as they collaboratively invent discourse can 

shed new light upon the reasons for discursive practices that may lead to certain 

communication practices. 

Centripetal Force: Working to Build Common Terminology 

Terminology disputes became exfremely frequent during meetings, and this issue 

is important because decisions about terminology dfrectly affect the outcome of the 

collaborative process. Terminology disputes can be attributed rather dfrectly to a 

difference in disciplinary perspective. For example, Elecfrophysicist argued several times 

during the meeting that dose was the most unportant criterion for determining the effects 

of these agents. Corporate Engineer said he disagreed in part because "dose is important 

when discussing human beings, but not necessarily when discussfrig the envfronment in 

which the agent is released." Corporate Engineer said they should consider 

"concentration" because the term concenfration would force the group to consider both 

human and non-human elements in constmctfrig the test bed. 

Such terminology disputes speak to larger issues associated with the different 

disciplinary perspectives among tiiese experts. Each of these individuals brought with 

him or her particular disciplinary perspectives to this forum. Those biases were 
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sometimes depicted in disputes over terminology or naming categories; however, the 

dispute over terminology in and of itself was part of a larger issue. Different disciplines 

practice different approaches to problem solving because these different areas prioritize 

issues differentiy. "Dose" represents a term commonly used among scientists when 

studying a toxicological or chemical substance's effects on a human being or animal 

species. In this instance. Corporate Engineer, who is more accustomed to addressfrig non-

human and inanimate objects, used the term "concenfration" so that they could account 

for both human health and stractural factors. 

For an interdisciplinary group, resolving such arguments over terminology acts as 

a centripetal force bringing the group together. It does so for two primary reasons. First, 

the group works to resolve such confroversies largely because they wish to attain order. 

Order becomes a necessary prerequisite for completing thefr tasks, and as Morson and 

Emerson have noted, building consensus regarding terminology brings order to an 

"essentially heterogeneous and messy world" (30). This group represents a culture of 

very heterogeneous members from very heterogeneous backgrounds, and the potential for 

chaos is great if each member tries to work within the boundaries of his or her own 

discipline. Second, the group needed to begin buildfrig a common lexis for 

communication with one another. Eggins and Martin have stated that the "technicality of 

lexis" characterizes discourse; the literature on mufridisciplinary interactions states that 

groups must build common "symbolic repertofres" (Duncker). Swales indicates that 

developuig lexis is a necessary condition for a group that becomes a (discourse) 

commuiuty: 
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This specialization may involve using lexical items known to the wider speech 
communities in special and technical ways, as in information technology 
discourse communities, or using highly technical terminology as in medical 
communities...It is hard to conceive, at least in the contemporary English-
speaking world, of a group of well-established members of a discourse 
community communicating among themselves on topics relevant to the goals of 
the community and not using lexical items puzzling to outsiders. It is hard to 
imagine attending perchance the convention of some group of which one is an 
outsider and understanding every word. If it were to happen - as might occur in 
the inaugural meeting of some quite new grouping - then that grouping would 
not yet constitute a discourse community. (27) 

Swales argument suggests that a group cannot become a [discourse] community until 

they have settled upon a common lexis that binds them together; moreover, his argument 

implies that developing lexis is critical to the formulation of any group. The difference 

over these two terms (concenfration and dose) speaks to a larger difference between 

science and architecture. When the group works to resolve differences, it acts as a 

centripetal force and aids the group in coming together for the purpose of writing this 

document. Disputes over terminology and concepts help the group develop the best 

possible test bed for an immune building. Resolving such disputes pushes the group 

closer to writing a better document and also toward creating the best possible stmcture. 

Agreeing upon use of terms is also part of consensus building. Greg Myers' 

explains that concurring over terms builds common ground in proposal writing: 

In the latest version of the proposal, Bloch makes another significant change m 
terms; for almost every occurrence of the word homologies, the central term of 
his project, he substitutes matching sequences or some equivalent. As we shall 
see in studying his articles, he stumbled onto the problem, common in 
interdisciplinary work, of a term that has a more restricted meaning in one field 
than in another. In molecular biology, as the reviewer's usage quoted m the 
previous paragraph shows, the word mdicates any stractural similarity. In 
evolutionary biology, the word can indicate only those stractural similarities that 
resuh from common origms. If Bloch used the word m this sense while trying to 
prove common origins, he would be beggmg the question. But precision is not all 
that is at issue here; the change is part of the consensus-making process of 
proposal-writing. To use the word in the more restricted sense it has in 
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evolutionary biology rather than in the broader sense it has in molecular biology 
is to acknowledge, or assert, that one's work will fit into both disciplines. (51-2) 

In attempting to gain consensus. Corporate Engineer uses a term that does indeed bridge 

a gap between science and engineering because the term "concenfration" forces one to 

consider both animate and frianimate objects in the analysis. 

Whereas Elecfrophysicist continually retumed to his own notions about the 

proposal, and Corporate Engineer continually retumed to his ideas on technological 

confrols and products, specifically filters to neufralize agents. Architect stubbornly 

insisted upon the "containment" idea. He argued that containable space should "be held 

in high regard—^they must determine what happens to the material fri the room." 

However, Elecfrophysicist once again urged the group to get away from the "theology" of 

the test bed and immune building; he moved the group toward writing the statement of 

work or SOW, which serves as the portion of the proposal containing the "plan of action" 

or a detailed description of how the group would achieve their goals. Architect perceived 

Elecfrophysicist's failure to recognize his point in a somewhat negative Ught, and he did 

not acquiesce to Elecfrophysicist's desfre to halt the discussion of containment. Architect 

engaged Elecfrophysicist about the unportance of the HVAC factor in the proposal and 

for the project. Architect contended that HVAC was the most unportant consideration; 

however, Elecfrophysicist argued that the HVAC system "was not everything." This 

remark elicited a somewhat emotional reaction from Architect who exclaimed, "The 

HVAC system is everythfrig!" Electrophysicist remafried cafrn and retumed to tiie idea 

tiiat the HVAC system is one component of the entfre system. Elecfrophysicist said they 

should consider all the parts of the bigger whole, but Architect contfriued to assert the 
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pofrit that an immune building relies heavily upon the HVAC system because of the 

HVAC's potential to fransport agent particles through airflow movement. 

Arguments over terms concentration and dose illusfrate centripetal forces within 

the group. Corporate Engineer's contention that concenfration should become one the 

dominant criterion for determining the immune building's effectiveness helped define the 

problem for the proposal. Furthermore, the term concenfration accommodated both the 

engineer's perspective and the point of view of the scientists because it allowed them to 

think of a deadly agent's presence and effect on both human beings and frianimate 

objects. Use of the term broadened the scope of discussion and inquiry for the proposal 

document. Resolutions to such disputes helped mediate the final written discourse. 

However, not all disputes associated with different disciplinary perspectives were as 

easily resolved. 

Centrifiigal Forces: Different Disciplinary Perspectives 

Bakhtin's notion of centripetal forces is evident in the frnmune buildfrig group's 

collaboration on the proposal document. Subjects dialogue about potential ideas to 

include in the proposal and build consensus about how to address audience and purpose. 

We can consider these elements interacting with one another as centripetal forces 

bringfrig order and organization to this group. This group is somewhat messy because 

several people from considerably different backgrounds come together; each person, as 

the results indicate, did articulate considerably different opuiions about how the group 

should address problems and write this document. 
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Quite to the confrary, forces at work within this group can also friteract as 

"centrifiigal" forces that result in disorder and pull the elements of the group away from 

one another disrapting the order: 

These "centrifiigal" forces, which continually upset order, are not themselves in 
any way unified as forces of opposition. Those whose encounters with Bakhtin 
have been shaped by the idea of camivalization or been mediated by a Marxist 
framework often misunderstanding him on this crucial point. Centrifiigal forces 
are essentially disparate and disunified; relative order may be produced among 
some of them, but the production of such order is itself a project. As we have 
noticed, even the choice of a single word for these forces {centrifugal) may itself 
be misleading, suggesting as it does lines of force radiating from a center in an 
organized way. (Morson and Emerson 140) 

Corporate Engineer advocated filters as a primary mechanism for decontamination or a 

means in which to eliminate an agent's presence from a particular space. Architect 

confradicted this assessment indicating, "Filters are small, cheap, and largely ineffective." 

He stated using the "containment" idea was a much better approach to address potential 

contamination because it forced the group to consider manipulating the physical space in 

order to isolate contaminants. Elecfrophysicist disagreed with Architect at this point and 

argued that "filters are an important part of any decontamination system," but "they need 

to make certain that filters are reliable and effective." Elecfrophysicist argued that tests 

were frnperative, and he reasserted the need for good data and "numbers," which as I 

asserted fri Chapter III, became the manfra of the group leader. 

At this pofrit, I observed three distinct differences in perspective among the 

subjects. Corporate Engineer, who happened to specialize fri mechanical enguieering, not 

only supported the technological solution to the subject of "decontamfriation," but he also 

argued in favor of his company's products, which were filters. Architect argued for a 

more "sti^ctural" solution; as an architect, he contended that using the test bed and 
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immune building's space effectively was a more adequate method to "contafri" agents. 

Architect reasoned that manipulating and organizing space was tiie best method. 

Elecfrophysicist, as a scientist, represented a thfrd perspective tiiat pushed for tests, data, 

and more importantiy, reliable data. Traditionally, the scientist hypothesizes about a 

given set of cfrcumstances, relentiessly tests the hypothesis, and demands purity fri "fact" 

to determine trath. Elecfrophysicist fiilfills this description of the scientists because his 

remarks in the meeting were always consistent regarding the need for facts, data, and 

good tests. 

Debates over terminology and concepts remained unresolved after the September 

29 meeting. During thefr November 7,2000 meeting, the issue of filters for the immune 

building once again became a point of contention when Architect labeled hepafilters, a 

specialized filter made to neufralize dangerous contaminants, an "off the wall idea." A 

member of the group, a chemist, who was not present for the September 29, 2000 

meetfrig stated that the group needed a "new filter approach." He believed that the filter 

approach for neutralizing contaminants would help provide the group with the means to 

"set themselves apart," a point with which Elecfrophysicist agreed. I observed the group 

briefly argue over concepts and approaches fricludfrig "carbon hepafilters," "filters," and 

"fans." However, the Architects continued to hold firm to thefr questions and concems 

about addressfrig the "space" issue. They would pose tiie questions, "How do you deal 

with the space?" "How do you deal with the movfrig substance?" Although the group had 

collaborated over a month on these issues, tiiey were still attemptfrig to solidify terms for 

the document. The difference in disciplinary perspective becomes the main reason for the 
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rigor in defining terms. These people each possessed a number of years of experience in 

each of their respective disciplines; with regard to this particular example, they were not 

willing to abandon tiieir particular perspective. Ultimately, the group decided to use 

filters because it was the best method for frapping the substance. Both the scientists and 

the corporate representatives held firm in their support of filfration as Architect was in his 

opposition to the method. (In theory, the building would trap the substance with filters 

and then a furnace would bum and destroy the agent.) Despite being outnumbered, it did 

not prevent Architect with expressing his dissatisfaction, even late in the process. His 

opposition to filters could be attributed to his inability to move beyond his own 

disciplinary perspective, but he was convinced of his position. 

Several examples from the immune building group illustrate both centripetal and 

centrifiigal forces. Architect and Elecfrophysicist's significant disagreements over the 

HVAC system/containment and filfration/decontamination can represent such tension 

among elements and forces. Elecfrophysicist's attempts to bring order to the group and 

push for consensus for decontamination methods were a fiirther attempt to bring order to 

the group process. 

Negotiating Differences: 
Positive and Negative Aspects of Collaborating 

Disputes over terminologies and concepts speak to a perhaps larger issue of 

differences in disciplfriary perspective. Although bringing together different experts from 

different fields of expertise can be beneficial, members expressed some problems with 

collaborating as well as some dissatisfaction with collaborative processes. During my 
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interviews with selected Zumwalt Program members, some individuals spoke to this issue 

of disciplinary difference as a somewhat divisive force or challenge they had to overcome 

so that they could engage others from professions very different from thefr own. 

Overcoming such challenges is critical to their success as a group. Atmospheric Scientist 

stated his opinion of the value of interdisciplinary collaboration: 

In general, it's positive. Most of the submitting is done in a subgroup. Those of 
us working on an individual project generally know each other in both the 
"human" sense and in a professional sense. The overall project—the totality—it 
becomes a little more dicey. Engineers, physical scientists, 
textiles..fragmentation of science and research becomes a little more 
difficult... .some of colleagues [have had] not a clue about what some of the 
biologists were talking about in their proposals and vice versa. When it gets to 
that wide of view, it becomes a problem. My group and one of the other 
engineering groups or even the plant and soil science group at least have enough 
knowledge that we can find some common language to speak and understand 
what they're doing. 

His argument suggests that although the interdisciplinary collaborative process is usefiil, 

group members must overcome certain obstacles to maximize its benefit. The statements 

in the previously mentioned quotation indicate that language and terminology pose 

perhaps the most substantial problem. In other words, a chemist will not understand the 

terminology used to describe the theoretical complexity of the mechanical engineer's 

work, nor will the mechanical engineer understand the language spoken by the chemist. 

Although Atmospheric Scientist identified tiiese as problems, he did not give ways to 

overcome such difficulties. 

Neuroscientist gave perhaps the best rationale for the interdisciplinary approach to 

collaboratfrig and to preparing proposals. He said, "ft [friterdisciplinary approach] extends 

the group versus the fridividual. People are forced to think m new areas." His statements 

frnplied that when scientists or other professionals from a sfrigle disciplfrie work together. 
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tiiey fail to see certain aspects of a project, perhaps a solution to a problem that could 

become viable for the document. Although this statement was relevant to the question, 

his next remark carried exfremely lofty implications for not only this study, but other 

studies as well, particularly tiiose focusing on the rhetoric and social constiiiction of 

science as well as the sociology of scientific knowledge (SSK). He declared, "Group 

interactions are the only way science can become correct - sometimes painftil, 

counterproductive, and damagmg to the [individual] ego." He did not finish the last part 

of this statement about group process as damaging to the ego, but his argument was clear: 

science is dependent upon social interaction. For whatever reason, Neuroscientist 

believed that science through group interaction was the only way science could be 

validated among other professional experts. His declarations indicate that he was 

convinced that science can only become correct when practiced in the social context 

because many perspectives must are requfred for science to be "correct." In confrasting 

these statements with Academic Mathematician's remarks, validity of results for 

scientists is different for the validity of results in other disciplines - for example, 

mathematics. 

Additional Challenges of Collaboration 

As a follow-up question to the experts' attitudes toward interdisciplfriary 

collaboration, 1 inquired about additional challenges associated with the process. 1 was 

probing to deteraune the exact nature of difficulties associated with collaborative process, 

particularly when engaging members of disciplines. The experts identified a few 
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problems associated witii collaboration and the interdisciplinary nature of thefr enterprise, 

but tiiey did not explain tiiese difficulties in any great detail nor did they offer solutions to 

any problem. Altiiough Atinospheric Scientist reiterated his point about different 

disciplinary languages and terminology, other participants redfrected their focus from 

different people from different disciplines engaging one another to aspects outside the 

group process itself 

Academic Mathematician cited "adminisfrative barriers" as a challenge associated 

with his work. He said that "too much management" could become a problem when 

project leaders requested continual meetings to discuss progress issues and adminisfrative 

issues. Academic Mathematician was referring to the overall administration of the 

Zumwalt Program and the institutional bureaucracy in which it was situated. He was 

making a statement about academic freedom and developing good ideas for hopefiilly and 

subsequently good projects, and he made other statements about "rigidity" that implied to 

me that these ideas could only flourish when either he as an individual or a group of he 

and his colleagues could work in an uninterrapted environment. Furthermore, he offered 

that "writing proposals is no big deal - no problem," but the "barriers put up by 

adminisfrators" could become negative for those attempting to write proposals. 

The experts' views on adminisfrative barriers provide another example of 

centrifiigal forces for collaboration. Cross notes that "hierarchical distribution of power" 

became a convertible force for the group he studied; however, the experts indicated that 

hierarchies and adminisfrative constraints decenfralize and disrapt group process - a 

notable point of confrast between this study and Cross's work (172). Disciplinary 
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specialist share this view in common because they see constraints imposed upon them by 

adminisfrative hierarchies as detrimental to their creative process - regardless of whether 

or not the process is collaborative or individual. 

Neuroscientist described difficulties in collaborating, such as those described by 

Atmospheric Scientist, as "noise," and he stated, "The challenges aren't that serious." 

When I asked him what he meant by "noise," he said that the challenge was findfrig ways 

around policies and procedures. He did not elaborate on this point and quickly moved to 

opituon he wanted to express, "Diversity [among different disciplines] is both a positive 

and a negative. There are different codes for different academic cultures. Math is old and 

biopsychology is new, for example." Interestingly, the Mathematician had indicated 

during an earlier interview that his discipline: 

Almost never has group projects.. .It's only when we come into the 
interdisciplinary practice do we see this. Biology might be different because they 
tend to work more m groups. Math is different. Math is fraditionally one 
professor working alone in his office. Very rare to see a publication with more 
than one author. That's changing, that that's a characteristic of Math. 

Both Academic Mathematician and Neuroscientist echoed Atmospheric Scientist's 

sentfrnents that different disciplfriary cultures can create challenges for the 

friterdisciplinary process. However, the manner by which they characterized those 

differences is different. Neuroscientist made vague references to "diversity" and 

"academic cultures" without specifically explaining what tiiose differences may be; 

however, Neuroscientist did refer to "different codes for different academic cultures," 

which did imply something about disciplinary practices and languages. Academic 

Mathematician spoke more dfrectly to those differences by citing differences in cultural 

practice. He said mathematicians, as a whole, worked individually on projects, but 
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scientists usually collaborated extensively in tiieir work. Although not explaiiung the 

reasons for these differences, the statements revealed that he was critically aware of the 

cultural and historical practice of his discipline. Atmospheric Scientist identified 

language barriers in interdisciplinary collaboration (terminology, specifically) precluding 

a person from his discipline from understanding fiilly a person from a very different 

background (e.g., chemistry, biology). 

Bowker has addressed this problem of language use among person from different 

professional disciplines attempting to communicate with one another fri his piece 

"Biodiversity Datadiversity." Bowker's work focuses upon naming issues among 

specialists from different subdisciplines of science who are attempting to integrate data 

on the subject of biodiversity. This group was attempting to develop a database that 

would identify and describe all the world's known organisms. Bowker summarizes the 

problems associated persons from different subfields of science: 

Each particular discipline associated with biodiversity has its own incompletely 
articulated series of objects, times and spaces. These objects each enfold an 
organizational history and subtend a particular temporality or spatiality. They 
frequently are incompletely articulated with other objects, temporalities and 
spatialities - often legacy versions when drawing on non-proximate disciplines. 
All this sounds like an unholy mess if one wants to produce a consistent, long-
term database of biodiversity relevant information the world over. At the very 
least h suggests that global panoptica are not the way to go in biodiversity data! 
(28) 

The problems associated with different people from different areas of specialization 

attempting to create a biodiversity index are very similar to tiiose of the immune building 

group attempting to write a proposal. Bowker implies that each discipline brings with it a 

different perspective to a process - essentially a different mentality about to solve a 

particular problem or approach a task. 
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To extend Bowker's analysis somewhat, professionals from different discipluies 

are indeed attuned to these differences. Botii Elecfrophysicist and Physiologist described 

"amplifying tiie sfrengtiis" and "good cross fertilization" during my interviews witii them, 

but they both made somewhat vague references and these responses did not relate to me 

how they could accomplish such goals in a collaborative process or how such obstacles 

could be overcome. But more importantiy, the participants were speaking to key issues of 

different disciplinary cultures, and more specifically, cultural practice, which can 

profoundly impact the collaborative process. 

Attitudes toward Collaboration 

The participants' attitudes toward collaboration also act as a force that can either 

bring the group together or pull them apart. I asked experts about thefr attitude toward 

interdisciplinary collaboration and the processes of writing and submittfrig proposals. The 

response among all the participants was favorable, and they said that working with people 

from other fields was a positive endeavor. The answers to this question were somewhat 

vague, but they did mention the difficulties of working fri groups. 

When I asked experts about advantages and disadvantages of working in teams 

for writing proposals, individuals used a multiplicity of images to describe collaborative 

process as well as the creation of documents. Each member agreed that they benefited 

from working collaboratively to write documents; however, they all described the process 

differently to either a larger or smaller degree, and each person did cite specific 

disadvantages of collaboratively writing proposals. Elecfrophysicist, Neuroscientist, and 
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Academic Mathematician all said "two heads are better than one," and Physiologist 

explained tiiat collaborative efforts avoid the "Lone Ranger mentality" because "the more 

people you bringer togetiier tiie tighter it [the proposal] will be." She also said that expert 

writers would more likely see "the big picture" and not become figuratively visually 

impafred due to the "blinders we all have." 

Academic Mathematician said that collaborative efforts created an environment 

that encouraged "new ideas arranged in novel ways." Atmospheric Scientist had 

indfrectly echoed these sentiments, and he stated that "quite often, there's a synergistic 

effect." I asked him what he meant by the terms "synergy" and "synergistic effect": 

Let's say for example I may have a specific idea with regard to a particular 
subject—a particular knowledge of a subject A and how results from that as well 
as how that can tie into subject A. But, one of my colleagues has knowledge of 
subject B and the other has knowledge of subject C. People today don't have 
knowledge outside the sub fields; it helps to have people from several different 
overlapping fields. They may have knowledge on something or the physical 
environment; quite often, the same phenomenon, organism, or earth system can 
be studied a number of different ways and one can get a better understanding of 
what is traly going on by drawing upon people having the same knowledge. 

Synergy or synergistic effect is an effective metaphor for illusfrating effective 

collaborative process. When experts can merge thefr knowledge and skill with the 

knowledge and skill of another expert, both of whom possess different disciplfriary 

knowledge bases, it bolsters thefr ability to effectively collaborate upon the same 

problem. They bring with them radically different epistemologies, theoretical 

perspectives, and practices, but these differences can assume both positive and negative 

characteristics. Physiologist also mentioned the synergy issue, but she said that synergy 

took time to develop, and ft may not be easy to achieve that synergy friitially. Neither she, 

nor any of the other experts, offered any method for achieving synergy among group 
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members. The mediating artifact, however, does help create synergy because ft can 

represent tiie perspectives and ideas from several experts (see Chapter III). 

Interdisciplinary communication necessitates that people work across their normal 

boundaries; it would appear that disciplinary professionals, who would normally 

collaborate within thefr own disciplinary and perhaps subdisciplinary groups can no 

longer expect to work only within their own field. The immune building group offers us 

one example of new needs for collaboration. More importantly, situations like the one for 

the present study requfre that disciplinary professionals leam new ways of 

commimicating with persons not from thefr field, which suggests that in order for a 

collaborative process to become productive, they will need to consider other experts' 

points of view and accommodate those points of view as well as engage new knowledge 

from other academic fields. Interdisciplinary collaboration requfres that experts make 

connections between new knowledge from other fields and what they afready know to 

effectively collaborate. Thefr ability to make connections becomes even more critical 

when we begin considering that interdisciplinary groups focusing developing 

countermeasures for biological and chemical threats are addressing issues with life and 

death implications. 

With regard to the benefits collaborating across disciplinary boundaries, 

Neuroscientist metaphorically described the collaborative process between persons from 

different discipluies as "cortical depth of bench." I asked hfrn exactly what he meant, and 

he said, "ft [collaboration among different persons from different fields] is advantageous 

because you have more brains to draw upon. The number of neurons firing increases. No 
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two people see the problem alike; it's like having a multi-faceted cube." Neuroscientist's 

metaphor using the brain as the cenfral image essentially describes the group as a living 

organism, which is unique because other subjects do not use such images to portray the 

group process. A sfrnilar frame is found in Weick and Roberts' explanation of "heedful 

interrelating" as part of the organizational collective mind: 

Pattems of heedful interrelating in ongoing social processes may be intemalized 
and recapitulated by individuals more or less adequately as they move in and out 
of the system. If heedfiil interrelating is visible, rewarded, modeled, discussed, 
and preserved in vivid stories, there is a good chance that newcomers will leam 
this style of responding, will incorporate it mto their definition of who they are in 
the system, and will reaffirm and perhaps even augment this style as they act. 
(367) 

The connection I draw here is that these experts, like other people fri organizations, 

understand thefr role within the group and engage others in the group according to thefr 

role represented through thefr actions, then group operates much like a living organism or 

"collective mind" (Weick and Roberts). Each individual contribution reflects a "neurons" 

firing so that the group can work together to compose thefr written discourse. 

However, those same positive attributes can also become negative ones according 

to the experts. Elecfrophysicist told me that "many heads may be better than one," but 

"too many cooks in the kitchen spoil the stew." He said, "Collaboration is like a team 

sport. When you have a team, someone is not going to give you excellence - not 

everyone will score a touchdown." Although I understood his pofrit about not all the team 

members playing to their full potential, I failed to realize fully how too many people 

participating in the writing process somehow "spoiled the stew." Neuroscientist 

articulated a similar concem over too many persons in the process, and he explained that 
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"committees can kill entire projects" because the collaborative writfrig process can be 

slow, especially when trying to achieve consensus among members. 

Academic Mathematician expressed logistical concems over group process, 

specifically effectively managmg groups and "getting everyone together at the same 

time" to write a proposal. Physiologist noted a different set of concems about the 

collaborative process. Not only did she mention the time issue associated with 

establishing a synergy, she also voiced the opinion that "if collaboratively written 

documents aren't carefiilly crafted, then they will look like four [several] different 

projects." She meant that if each person's contribution was not cohesively linked to other 

contributions, then it would become difficult for the entfre proposal to appear as an 

organized whole. 

Physiologist's statements revealed to me a difference in collaborative practice. 

The concem over the document appearing as four different and fridependent documents 

raised questions about whether or not the others with whom she collaborated or 

collaborates actually deliberate over document content. These people identify a writfrig 

task, prepare their portions of the document separately, and then reconvene to mesh the 

document together. This practice would represent a sUght departure from tiie practices of 

the "frnmune building" group because Electrophysicist's group extensively deliberated all 

aspects of the proposal before submission. The immune buildfrig group conducted actual 

face-to-face interactions. Group members expressed multiple opuiions over organization, 

content, and style issues. However, the process Physiologist described appears least a 

somewhat less sophisticated approach in which expert professionals do not legitimately 
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engage one anotiier on issues, but simply fuse together separate pieces of writfrig fri hopes 

that tiiey will eventtially compose a coherent and cohesive discourse for an intended 

audience. 

Awareness of Social Significance as Centripetal Force 

Disciplinary experts' awareness of the greater social significance of thefr work 

became a centralizing force for the group. In order to determine the experts' sensitivity to 

how thefr work affects the society at large or social issues, I interviewed them regarding 

how thefr work frifluences public policy. Elecfrophysicist's answer to a question 

concerning public policy best summarizes how the expert's ideas affect public policy: 

The proposal process coalesces into a thrust. If you propose it, you believe in it. 
The team influences congress. For example, I just briefed a member of the 
President's [Former President Clinton] Infrastructure Protection Committee on 
immune building. I briefed the NSC [National Security Agency] on the progress 
issue and how it affects policy. It's technically based and you have something 
smart to say - its technical approach will influence policy. Even if you never get 
any money, your ideas become part of the conversation. They're talked about. 
You become an advocate for those ideas. 

I appreciated Elecfrophysicist's answer because it brought together several things I have 

thought while working on this project. One of my cenfral contentions is that expert ideas 

influence policy and decision-making, and these ideas are represented in the proposal 

text, and thefr awareness of the significance of the bioterrorism issue for the greater 

society—i.e., national security—aided in unifying and cenfralizing this group for writing 

tasks. Regardless of the outcome of the proposal or whether or not it receives fimding, the 

ideas exist and can play an important part of other situations. For example, 

Elecfrophysicist explained that the ideas created in one proposal writing situation can 
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come into play for other proposal writing situations. He also said that experts can also use 

ideas and knowledge created during a proposal writing process when testifying before 

congressional subcommittees. 

The other experts concurred with Elecfrophysicist's statements, but their opinions 

varied somewhat on the issue. Neuroscientist said his knee-jerk reaction was to say "no," 

but his answer coincided with Elecfrophysicist's, "Public policy should be responsive to 

paradigms of WMD [Weapons of Mass Destraction]. I want poUcy to be logical and 

well-grounded in trath and scientists should deUver those elements to decision-makers." 

Physiologist also gave a similar response to the question stating that in general, thefr 

work influenced public policy to some degree. 

However, Atmospheric Scientist and Academic Mathematician put a different 

spin on the whole issue. Although both felt that their work carried public policy 

implications, they were less certain of its overall impact. Atmospheric Scientist pointed 

out that "One of the things I have leamed, sort of a fiaistration, but in general, is that one 

has very little confrol once the publication is written—at that pofrit, it's largely out of 

your hands." Whereas Electrophysicist had assumed much of the responsibility for his 

ideas affectfrig decision-making. Atmospheric Scientist essentially rejected the praise or 

blame for an idea's influence in another context. Atmospheric Scientist also said, "You 

can't confrol what happens once your conclusions and data leave your system." 

At fu-st, I did not know what to make of Atmospheric Scientist's assessment of 

this issue. I have asked myself questions about the responsibility of scientists in other 

parts of society and perhaps a larger ethical question, well beyond the scope of this 
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chapter, is lurking about waiting for an intense analysis from another technical 

communicator/rhetorician. Regardless, the words of both Atmospheric Scientist and 

Elecfrophysicist reflect a different attitude of responsibility about the expert's role 

outside of his or her immediate context. 

Academic Mathematician related a responsibility in the area of public policy and 

stated with considerable certainty tiiat the expert influenced public policy. However, his 

"spin" was slightiy different than that of Neuroscientist or Elecfrophysicist: 

You could have a negative influence on public policy if we make the "wrong 
decisions" and try to coerce civil preparedness in specific areas. To say there is 
going to be a biological mcident or chemical incident could be as big a mistake 
as the bomb shelters were in the 60s. We're moving in a somewhat different 
dfrection concerning this chemical, biological, nuclear terrorism question. 

I wanted to know more about his perspective, so I probed a little deeper and asked if he 

saw a danger in people possibly overreacting to the situation: 

I see a real possibility for overreaction. We can contribute or try to moderate. I 
can see someone saying that we should stockpile [protective] suits. So, we go out 
and prepare 200 million suits at the cost of 200 million dollars and they sit in 
warehouse forever. They get leaks. Real danger of over response. On the other 
hand, with some of the worst agents there's no way to desfroy them. 

The Mathematician obviously saw his role, and the ideas he created for proposals, in an 

ethical context much different from the one that Atmospheric Scientist had established 

for himself The Mathematician argued that his ideas posed dfrect consequences for 

decision-making, and although the expert may lack confrol over those ideas once they are 

embraced by decision-makers, the expert still must work to make certain the ideas 

represented in a proposal hold legitimacy and credibility and realize thefr potential 

outside the situation in which they were created. 
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Anotiier question asking about tiie importance of conununicating with the public 

achieved the most consensus of any inquiries for this study, but some individuals 

expressed reservations about commuiucating tiieir activities openly. The different 

interviewees held different views of communicating ideas with the public, but sensitivity 

to public and social concems remafried constant. All the experts agreed communication 

with multiple stakeholder and public audiences was important. Neuroscientist explained 

that "We work for the public, but many scientists don't believe that. Public should be 

freated like adults and they do handle information like adults." The experts did suggest 

different methods for communicating with the public, and they raised concems on the 

issue of "public communication." Physiologist concurred with these remarks stating 

communication should flow through proper "mechanisms" within institutional and 

administrative bureaucracy, and Academic Mathematician appropriately characterized the 

problem of communication between expert and public: 

Nobody knows what we do and everyone is suspicious. More general than 
Zumwalt, universities have carefiilly tried to hide what we do from the public 
forever by creating languages that are not accessible to the public. We need to be 
out there talking to reporters, making presentations to the Chamber of Commerce 
from the Math Department to the English Department. Go to the Chamber and 
explain why studying Conrad might be important. 

I appreciated and understood his perspective concerning the inaccessibility of expert 

knowledge due to language barriers, and his comments uidicated that it was important to 

connect the development of knowledge within a proposal writing situation with other 

arenas (e.g., public forams and other proposal writing situations). 

Atinospheric Scientist suggested that "some checks and balances" should be 

maintained: 
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hi general, it's very important. Especially when you're doing research that's 
publicly funded. When a project is funded by public sources, then it's the 
taxpayers' money. There's some responsibility or requirement if your research 
has any sort of public policy potential or impact on the outside world. Once you 
come to a certain set of conclusions that are submittable to the public that it's 
generally a good idea to communicate it to make that information available. 
Sometimes there are research projects that have either security-what's the word? 
Trade secrets or intellectual property concems that you don't want to give away 
ideas, products, or inventions or you don't want to communicate something that's 
not appropriate in terms of potential security or those types of considerations. In 
general, you should be able to do research, formulate conclusions, or come up 
with proper conclusions or research without someone looking over your 
shoulder. There are some checks and balances that should be involved. 

His statements frnplied a need to confrol information communicated openly and 

safeguard otiier issues. It bothered me to some degree that he thought scientists or 

professional experts should withhold information from the public. I wondered what 

information should be withheld from the public and what information should not be 

withheld, or specifically, the answer made me contemplate what sorts of "frade secrets" 

and "intellectual property concems" warranted such measures. 

Atmospheric Scientist was not the only subject who shared this sentiment. When I 

asked Elecfrophysicist about the need to commimicate with the public, he was less 

enthusiastic. Although he supported communication with public audiences, he did argue, 

"The public is not as technically astute as we are, but they do care when thefr values are 

involved." He explained that public and multiple-stakeholder audiences care about and 

understand the resuh but not necessarily the need or the cause. He said, "They're not 

concerned about elecfromagnetic induction or program mass specfrometers. However, 

they might care that we're developing a sensor that could detect a 100 pathogens [due to 

a] bioterrorist incident. The public doesn't understand the need." 

114 



Elecfrophysicist's remarks were somewhat presumptuous about the non-expert 

understandings of the "technical." The expert may be more technically astute in many 

cases, but that condition does not preclude a public audience from understanding, at least 

anecdotally; tiie problems the scientists or experts are actively pursuing tiirough use of 

the public's tax dollars. Furthermore, it was a little presumptuous to assume that as a 

whole, the public fails to understand the need. These ideas invented during the proposal 

process could potentially affect large populations, and communication about the methods 

for possibly protecting individuals from a biological or chemical agent is information that 

experts should share with multiple audiences. While listening to his arguments, I 

inwardly disagreed with the contention that the need is not important to the pubUc. The 

public represents the end-users for this particular project, and it seemed illogical to 

assume these audiences cannot embrace expert ideas on some level. 

The awareness of a social responsibility can act as a centripetal force because 

group members, or at least some of those who participated in the current study, are 

attuned to thefr responsibility to the public—especially with regard to the terrorism issue. 

The life threatening implications of terrorist attacks create new motivations for this 

particular interdisciplinary group. 

Analysis and Implications for Collaboration 

In order to provide a final analysis of these results, I will return to the centripetal 

versus centrifiigal concept from Chapter Three as well as the notion of technical 
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rationality identified in Chapter One. These concepts best describe the common themes 

apparent in all five subjects' responses to my questions. 

Centripetal and Centrifiigal Forces 

I have constmcted two charts (Tables 4.1 and 4.2) tiiat identifyfrig three categories 

in which centripetal and centrifugal forces may operate; I base these categories on the 

questions I posed to the subjects, and through thefr answers, the subjects provided the 

forces that either bring them together or push them apart during collaboration. I base my 

analysis on experts as writers and readers of proposals and the forces at work that either 

make them more engaged in a process or distanced from that same process (Table 4.1). 

Table 4.1. Centripetal Forces 

Document Content 

Features and Attributes 

clarity 
Is it "doable?" 

recognizable expertise 

novel approaches 

sfrong rationales 

hypothesis driven 

"technical" credibility 

Collaborative Process 

"Two heads are better than 

one." 

synergy 

"cortical depth of bench" 

team sport 

extends the group beyond the 

individual 

Ideas Operating Outside 

Immediate Context 

Sensitivity to issues of 

national and social 

significance 

"technically-based" 

approaches to problems 

committed to "trath" 

Table 4.1 summarizes the terms subjects used to identify some of the forces that might 

bring subjects closer together during a collaborative process. These terms represent key 

themes fri all of the subjects' responses to my questions, and the theme of "credibility" 

ties together all these themes, and use of the terms "expertise," "technical credibility," 
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"technically-based approaches," and "hypothesis driven" necessarily illustrate this point. 

The presence of each of these characteristics builds credibility of both the members of the 

group with one another and the over collaborative situation. 

Table 4.2 offers possible "centrifiigal" characteristics that can act as divisive 

forces for the collaborative situation. 

Table 4.2. Centrifugal Forces 

Document Content Features 

and Attributes 

Sloppiness 

"illiterate" infroductions 

"hyperbole" in content 

lack of cohesion 

page number restrictions 

Collaborative Process 

lack of knowledge about 

audience 
Difficulties defming what 

terms mean across disciplines. 

(Terms become artifacts that 

lead to confrasting conclusions 

and solutions.) 

"Lone Ranger" mentality 

"Too many cooks spoil the 
stew." 

team sport 
logistical concems 

different disciplinary 
languages and cultures 
too much management 

Ideas Operating Outside 

Immediate Context 

lack of checks and balances 

before communicating 

findings with other audiences 

lack of "technically astute" 

audience 

I have placed "team sport" in both these charts to illustrate a cenfral contention about 

centripetal and centrifugal forces. The process itself can act as both a force for bringing 

members together to collaborate effectively and as a divisive force for puUfrig tiiem apart. 

The group dynamic is key. If different professionals from different disciplines can 

establish a common ground by which to communicate effectively they will collaborate 
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effectively. Fundamentally, people from different disciplinary cultures must amalgamate 

to form a culture all their own for the collaborative process. 

Inside as well as Outside the Context 

I contended in Chapter One that this particular case of collaboration among the 

members of the immune building group does not exist in isolation. The immune building 

group created ideas for a proposal; however, those ideas will affect other writing 

situations, other decisions, and other discussions. Cole's garden analogy effectively 

illusfrates this idea of the overlapping context: 

Broadly speaking, like gardeners, activity theorists must attend simultaneously to 
two classes of concems: what franspires inside the activity system ("garden") 
they study (or design and study) and what franspires around it. These issues often 
seem to be addressable independently of each other, but in reality they are as 
interdependent as tasks and context, thought of as the text and context of 
development. Inside the garden, for every kind of plant, there is the quality of the 
soil to consider, the best way to till the soil, the right kinds of nutrients to use, 
and the right amount of moisture, as well as the best time to plant and nurture the 
seeds and the need to protect the growing plants against predators, disease, and 
so on. Each of these tasks has its own material needs, associated tools, and 
knowledge. (92) 

To some extent, I am taking Cole "out of context" because he is speaking to the issues of 

child development and learning. However, his basic premise illustrates my argument that 

the tasks these people complete will have impUcations for other contexts outside of the 

immediate group. Moreover, each of these subjects brings knowledge of tool use from his 

or her respective disciplines. 

This chapter has described a multiplicity of factors that can affect the 

collaborative process. Collaboration among these subjects relies considerably upon 

dialogue among the subjects to build consensus, and subsequently, to write this 
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document. To return to Isabelle Thompson's calls for continued research m collaboration, 

specifically into "indeterminate zones of practice," tiie collaboration on discourse for the 

test bed presented a different situation for collaboration because of its unfamiliarity. Its 

unfamiliarity came about because architects who were not necessarily used to working 

with scientists or engfrieers, especially on a matter of grave concem like bioterrorism, 

friteracted together to write a document. Neuroscientist's metaphor, "cortical deptii of 

bench," speaks sfrongly to this situation. By collaborating with others from very different 

fields, these experts increased thefr own disciplfriary expertise by having to think outside 

thefr own disciplinary boxes. Although difference in perspective did decentralize the 

group to some extent, the centripetal forces existing within this context effectively 

centralized this group. In a different sense, the group collaborated on an issue of national 

importance - a significant issue that posed implications for the health and welfare of 

people. Thefr awareness of this significance gave the process a sense of imperativeness. 

We certainly cannot argue that this situation is hardly "routine" for collaborative writing, 

but as the terrorist threat looms increasfrigly larger, these collaborative writing situations 

will become ever more common (Thompson 171). 

The immune building group is very similar to other case study groups because the 

members know they must effectively plan and man^e the process as well as meet the 

deadlfrie. These behave in a centripetal maimer to bring the group together to achieve 

their goal of writfrig the document. The group also works to negotiate issues and address 

problems; however, negotiating issues and addressfrig problems is more complicated for 

an interdisciplinary group than it is for an infradisciplfriary group. Interdisciplinary 
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collaborative formations contain members who hold complex, and at times, differing 

perspectives over the proper term for a document's content or solution to a problem. 

Interdisciplinary approaches add a dimension of complexity to collaboration, which is 

complicated itself 

With regard to this case study group, they voiced different perspectives on what 

the document should or should not contain. Architect could express his opinion that 

filters were not the best mechanism for the test bed, and Corporate Engfrieer could argue 

that concentration was a better term than dose. The question I have posed in this study, 

however, asks how these people negotiate thefr differences. In some instances, disputes 

are easily settled; the other members seem to have agreed that concentration should be 

the concept to consider. Other disputes, such as the use of filters versus containment, 

requfre analysis of the actual proposal document. 
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CHAPTER V 

CONTENT ANALYSIS OF THE PROPOSAL 

The literature on collaboration and technical communication usually does not 

analyze the actual discourse for which writers have collaborated. The research has 

focused predominantly upon the pre-writing stages as well as the revision stages and the 

overall process of writing the final draft. The purpose of this chapter is to show how 

collaboration defined content in the proposal itself and better answer the research 

questions presented in Chapter 1. The analysis will help give an overall sense of 

coherence to the frnmune building collaborative proposal writing process so that we can 

best understand how this case of interdisciplinary collaboration influences the creation of 

the written discourse. 

The fourth research question posed in Chapter I, and the question answered to 

some extent in Chapter III, asks how the use of mediating artifacts aid in collaborative 

writing situations. I contended in Chapter III that the mediating artifact helps define 

content for the final document while helping to focus and to unify different disciplfriary 

voices, thus acting as a centripetal force for collaboration. This chapter will confirm 

whether or not this is tme for the immune building group's proposal by examining more 

closely tiie proposal's content. This chapter wiU also extend Chapter Ill's results to offer a 

more concrete sense of how mediating artifacts lead to document creation. Also, question 

two from Chapter I, and the issue taken up in Chapter IV, addresses how interdisciplmary 

groups negotiate disciplinary differences in composing the document. By examining the 
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frnmune building group's final proposal document, we can better leam how the 

interdisciplinary perspective becomes represented in discourse and which perspectives 

dominated from earlier discussions (i.e., September 29 and November 7 meetings). 

The final proposal was submitted to Defense Advanced Research Projects Agency 

(DARPA) Special Projects Office (SPO) on November 20,2000. The overall effort had 

taken approximately two months, and the document, titied Test-beds for Immune 

Building Systems Experimentation (TIBSE). contained dense content addressing the 

conceptual rationale for approaches, statement of work, and statements of credibility and 

qualifications for all members and members' respective organizations. The following 

passages will examine more closely this content by analyzing the presence of mediating 

artifacts within the document, the terminologies that found thefr way into this discourse, 

and the unified disciplinary voice. By analyzing these characteristics, I will connect the 

features back centripetal and centrifugal forces and argue that mediatmg artifacts, 

resolving conflicts over terms, and overcoming disciplinary differences did act as 

centripetal forces for document creation. However, centripetal forces do not necessarily 

mean the creation of the most effective document; they do result in meeting the deadline 

and completfrig the writing project. Centripetal forces do resuh in the union, but that end 

result does not defme good technical and professional communication. Certafrily, 

adequately representing each perspective in the document as well as developing and 

supportfrig ideas by usfrig tiie knowledge that is brought together fri an friterdisciplfriary 

group contribute to creating the most effective collaboration and fmal document. 
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Mediatfrig Artifacts and the Proposal Text 

The mediatmg artifacts the group members used to constmct the text become a 

seminal part of the proposal. However, the mediating artifacts do change as the process of 

collaboration moved forward. The following sections will compare the actual parts of the 

proposal with the fragmentary kinds of texts present at the beginning of the process. 

Modifications to Mediating Artifacts 

Engesfrom states mediating artifacts control behavior from the outside, and 

therefore, provide an order to external phenomenon: 

The idea is that humans can confrol their own behavior - not "from the inside," 
on the basis of biological urges, but "from the outside," using and creating 
artifacts. This perspective is not only optimistic concerning human self-
determmation, it is an invitation to serious study of artifacts as integral and 
inseparable components of human functioning. As Marx Wartofsky (1979, p. 
205) put it, "the artifact is to cultural evolution what the gene is to biological 
evolution." It is no accident that some of the most creative researchers in 
cognitive science - Donald Norman and Ed Hutchins, for example - are today 
focusing their research on the role of artifacts in cognition (see Norman, 1988; 
Hutchins, 1990). Activity theory has the conceptual and methodological potential 
to be a pathbreaker in studies that help humans gain confrol over thefr own 
artifacts and thus over their fiiture. (29) 

The role of the artifact is important because it is not merely a tool used within a given 

context. Rather, the artifact has a history all its own; artifacts used in collaboration have 

been used before by other individuals in other settings. 

Furthermore, mediating artifacts fransform and change during the course of the 

collaborative writmg process. The literature in technical communication is not mute on 

the subject of the artifact's role fri written text. Fleming fridicates that design decisions are 

a result of "rhetorical negotiation of artifacts across social groups" (136). His study of 

123 



social negotiation of an artifact, in tiiis case a logo, reveals that differing perspectives 

contribute to tiie creation of the artifact. Each of these perspectives is collaborated upon 

and socially negotiated to create the item. Tomes, Gates, and Armstrong have also 

mentioned tiie negotiation of artifacts stating that in design decisions, visual and verbal 

exchanges result in the franslation of an object. Completion of a piece of graphic art is 

"the negotiation of a visual friterpretation of the design brief (141). For the immune 

building group, Elecfrophysicist's initial chart illustrates how a mediatfrig artifact can 

evolve during the process, and it also represented a negotiation and renegotiation of the 

knowledge contained (constmcted) within the proposal text. 

September 29 Chart. In Chapter III, I described how Elecfrophysicist presented 

the group with a chart - the origins of which came from indications he had made on the 

back of a napkin during a plane ride between his office and the meeting place in 

Lubbock, Texas. The chart had guided group process and set the stage for the 

conversation on that day; fiirthermore, it had acted as a centripetal force by focusing 

group collaboration (see Figure 5.1). 
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Data Visualization 

Systems Engineering 

Threat Assessment and 
Scenario 
Biosensor Requirements, 
Testing and Evaluation 
Chem Sensor Requirements, 
Testing and Evaluation 
Bio Stimulant Test Bed 

Chem Simulant Test Bed 

HVAC Engineering/Sub System 

Controls Systems 

HVAC/Building Filtering 

Performance Assessment 

Building Architecture/Risk 

Confrol Center/Doctrine 

Real/Live Agent Test Bed 

Neufralization 

Decontamination 

Forensics (FBI) 

Phase I 

Primary Secondary 

Phase I I 

Primary Secondary 

Figure 5.1. Recreation of Initial Chart from September 29 

On September 29, the group had engaged in lengthy discussion about the elements of this 

chart, and between September 29 and November 20, the chart changed considerably, ft 

became a more focused entity with more clearly defined tasks and time-frames for those 

tasks. The table from tiie November 9 document reflected more process-oriented content 

rather than just the concepts. For example, the table indicated specific tests and reviews 

of processes for the test bed. In a sense, the process of building and using the test bed was 
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becoming tiie content of the document. On November 9,2000, Elecfrophysicist issued a 

draft of the executive summary as well as the schedule and milestones chart the group 

had discussed on September 29. Elecfrophysicist had revised tiiis chart to reflect what had 

emerged from tiie September 29 discussion (see Figure 5.2) 

Figure 4 Threat Scenarios 

* Conceptual Design Review, Preliminary Design Review, Critical Design Review 

Figure 5.2. Draft Chart, November 9, 2000 

The draft indicated that the first phase would last ten months, and the second phase would 

last 18 months. The November 9 chart contains fewer elements than the September 29 

chart; the categories appeared to have become broader and more sensitive to time 
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consfraints. The indications in the Figure 5.2 table reflect categories more tied to actions 

rather than merely conceptual brainstorming. In other words, the November 9 chart is 

concemed witii reviews (e.g., CODR, PDR, CDR) of design and metiiods, evaluations, 

and demonsfrations whereas tiie September 29 chart is much more concemed with 

generalized brainstormfrig on a number of topics. The November 9 chart became a much 

more fluid mediating artifact because of its sense of time; the concepts, issues, and 

courses of action in the November 9 chart offer the participants a sequence for courses of 

action, but the September 29 mediating artifact was more scattered—a sorted Ust of 

concepts that the group would base content decisions upon. The table was also giving a 

more concrete and specific sense—a more developed sense—of the test bed for an 

frnmune building with regard to its function and use. 

The chart as an artifact had fransformed and changed from a tool to mediate the 

initial discussions of content to a tool that now communicated specific tasks and actions 

within the proposal. The new chart appearing in the November 9 revision also begins to 

mediate actions to a greater degree than the September 29 chart. The November 9 table 

displayed times and durations for completing specific tasks. For example, confractors 

would prepare the test bed during Quarter One of Phase One (identified with grey 

shading). Concept design review (CODR), preliminary design review (PDR), and critical 

design review (CDR) would take place in the middle of Quarters Two and Three of Phase 

One and Quarter One of Phase One respectively. 

Chart for Final Proposal. The presence of the September 29 mediating artifact in 

its new form on November 9 revealed that Elecfrophysicist's original diagram has 
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contfriued to mediate content for the immune building group's proposal - from the 

begfrming stages to the final document. Elecfrophysicist had taken charge of revisfrig this 

chart, creating tiie figure that actually appeared in tiie November 20 proposal (see figure 

5.3). 

ID 

1 
2 
3 
4 
5 
6 

7 

8 

10 
11 
12 
13 

14 
15 

16 
17 

18 
19 

Task 

Phase 1 

Concepts & Strategy 

Evaluation Mettiodologles 

Lab Testbed Experiments 

Threat Assessment 

CODR [Conceptual Design 
Review] 
PDR [Preliminary Design 
Review] 
CDR [Critical Design Review] 

Plan Master Demo Testtjed 

Phase 2 

Architectural Design 

Master Testbed 
Construction 
Full Testbed Construction 

Systems Performances 
Evaluation 
Lab Tests 

Develop & Test CONOPS 
[Concepts of Operations] 
Develop Optimal Strategy 

Demo Full Scale Perform 

Quarter 
1 

• 

Quarter 
2 

• 

Quarter 
3 

• 

Quarter 
1 

Quarter 
2 

Quarter 
3 

Quarter 
4 

Quarter 
5 

Quarter 
6 

Figure 5.3. Recreation of Proposal Chart (Figure 4 from TIBSE Proposal, page 7) 

Berkenkotter and Huckin have argued that genres are dynamic and change to 

accommodate the needs of the particular discourse communities from which they 

originate. We can take this assertion one step fiirther because these collaborative tools are 

also as common as genres, and the heuristic can also change to suit the needs of the 

writers. The table from the November 20 submission also suggests that the group was 

actually collaborating because the input from members had developed the concept. As the 

two figures revealed, the tool had also changed during the course of the two month 
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process. According to tiie proposal text, the new chart reflects certain tasks will be 

completed during tifree quarters of Phase 1, and certain tasks would be completed during 

six quarters of Phase 2. As mentioned in Chapter III, tiie phases reflect federal fiscal 

years, and tiie quarters are phases of those years. The new chart more clearly shows the 

tasks; Phase 1 tasks require ensuring the validity and reliability while Phase 2 tasks call 

for the actual constraction of the test bed. 

The chart that origfriated on September 29 and became an fritegral part of the 

November 20 submission also serves another fimction for the proposal document: it aids 

fri organizing the document. Each section of the chart became a separate heading for the 

major theoretical portion of the document called "Technical Backgroimd and Innovation." 

A separate subsection existed for issues of "Threat Assessment," "Simulant Testing," and 

"Testbed Strategy and Evaluation." The chart, which appeared in the Executive Summary 

section of the final document, had provided an overview/summary of content and had 

helped to define content for the remainder of the document. 

Each section contained lengthy analysis to prove the validity behind a particular 

conceptual or theoretical perspective that would guide constraction of the test bed for the 

frnmune building. The "Threat Assessment" subsection of the "Technical Background 

and Innovation" section contained very specific indications of exactly how the immune 

building group would use simulants of actual agents to determine whether or not thefr 

approaches would protect an actual building, and more frnportantly, the persons residfrig 

therein, from an actual deadly agent: 

Using simulants, we will assess the characteristics of chemical and biological 
agents to a) penefrate and foul filters; b) leak through various dampers and 
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stracttiral elements under varying pressure drop conditions; c) adhere to walls, 
ceilings, ductwork; d) survive catalytic converter and ulfraviolet-type 
neufralization; and, e) travel through sfructures and HVAC systems. (9) 

The proposal then proceeded to explain how the group would achieve each of these steps, 

and it used quantifiable data to support each statement. Elecfrophysicist and the immune 

building group had made certain to support each idea in the proposal with data, which 

corresponds with Elecfrophysicist's call on September 29 that the group should make 

certain to provide "good data" to support thefr ideas and procedures. 

Purpose and Importance of Mediating Artifacts for the Text 

Most notably, the November 20 chart reflects more specificity and clarity than the 

November 9 chart. During Phase One, the group would perform lab experimentation to 

test the processes they would use in the test bed. During Phase Two, the actual test bed 

would be constracted. The November 20 chart makes the distinction between Phase One 

and Phase Two tasks much more clear. The final table, for example, distinguished 

between "master testbed constraction" and "ftdl testbed constraction." 

The September 29 chart transformed from serving as a basis for pre-writing and 

brainstorming into a principal piece of content for the November 20 final proposal. 

Elecfrophysicist had become the centiipetal force who instigated such changes in the 

chart between September 29 and November 20,2000. Chapter VI will more clearly 

explain Elecfrophysicist's role in the process and his dominance within the group. His 

approach was to divided the tasks among the group members, ask for content and/or ideas 

from each group member, and then draft the content as he saw fit. The changes to tiie 

130 



chart between September 29 and November 20 indicate his tendency to direct and 

formulate the content for the final document based upon input from otiier group 

members. The chart had served to focus the group members on September 29, and later, it 

served to outiine and summarize the group's statement of work (SOW) for the proposal. 

The charts not only mediated early discussions of the proposal, but these artifacts also 

helped articulate the actions the group members would take to accomplish the goals 

identified in the final document. 

Content analysis of the immune building group's proposal supports the argument 

that the collaboration was dynamic and continuously changing; fransformation is 

supported through the use and the presence of the mediating artifact in the proposal text. 

Artifacts do indeed support the argument that all aspects of the collaborative group 

change and fransform: 

Activity theory has elaborated a conceptual apparatus for studying and mastering 
developmental processes. It regards contexts as dynamic systems mediated by 
cultural artifacts. Moreover, activity contexts are seen as intemally confradictory 
formations, which implies fransformations and discontinuous development. 
(Kuutti 373) 

In the previous sections, I have addressed one of the primary mediating artifacts for this 

group and how it changed during the collaborative writing process. Another question 

posed in Chapter I concems how the group negotiated different disciplfriary difference in 

order to write the proposal document. The following sections will review the disputes 

among different disciplinary members at the begfrming of the process and how these 

disputes were resolved within the proposal content. 
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Consensus over Terminology and Issues 

This section will address key aspects of language within the proposal that relate to 

centripetal and centrifiigal forces through competing disciplinary perspectives. Language 

is important for any community, and "the discourse that one group of like-minded people 

use defines the community and its product as well" (Berkenkotter, Huckin, and Ackerman 

192). Namfrig and categorizing are integral to the collaborative writfrig process. Bowker 

states that "to classify [and to categorize] is human" (Sorting Things Out 1), and certainly 

classifying, categorizing, and providing names as well as using terminology for groups of 

things does not lack historical precedent. Perhaps the most famous classifier, Peter 

Ramus, attempted to develop a universal method of categorizing information so that 

children fri school could more effectively leam material. However, interdisciplmary 

collaboration complicates the idea of terminology because different disciplfries possess 

different perspectives on how things should or should not be named, categorized, and 

classified. A purpose of this chapter is to reveal how initial discussions about content 

issues and terminology may or may not find their way into the final document. The 

following sections will examfrie disciplfriary perspective represented in the proposal, 

resolving terminology disputes, and other key terms that reflect disciplfriary difference 

and interdisciplinary unity. 

Interdisciplfriary Perspective Represented fri the Proposal 

Each portion of the proposal was written by a different group member, and the 

56-page document included these major headings: 
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Executive Summary 
Technical Background and Innovation 
Statement of Work 
Description of Resources and Facilities 
Schedule and Milestone Chart 
Phase I Deliverables 
Roles and Responsibilities 
Key Personnel Summary 
Past Performance Summary 
Ownership of Products 
Organizational Conflict of Interest 
Appendix A 
List of References. 

After the September 29 meeting, members began drafting portions of the document, and 

each participant was assigned the task of writing specific sections. The lengthiest major 

section (19 pages) titled, "Technical Background and Innovation," was drafted by each of 

the contributors. The section contained separate subsections that each individual could 

address; for example, the corporate representatives wrote content for the subsections 

concerning filfration. This portion of the document provided the conceptual framework 

for the other proposal sections, includfrig the "Statement of Work." The "Technical 

Background and Innovation" section also offered rationales for selection of technologies 

and approaches for addressfrig the chemical and biological terrorist threat against 

stmctures and also the people within those stmctures. Elecfrophysicist wrote much of the 

actual text based upon contributions and input from the other group members; however, 

certafri group members did compose actual text. 
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Resolution for Terminology Disputes 

Filtration versus Containment. Chapter IV describes a dispute between the 

architect and the scientists over the effectiveness of filters to trap agent particles. The 

proposal indicates that a number of options would be offered to those operating the 

immune building and test bed: 

The TIBSE project will use a 'layered defense' protection method that defines 
increasingly higher valued spaces (depending upon assets and fimction of the 
space.) Each successfiilly higher value space will be equipped with more 
sophisticated or effective projection. (18) 

The proposal then substantiated this statement with two items in a bulleted list. The first 

bullet indicated that a "divide and conquer by partitioning the building into several 

physically separated zones (virtual zones) with separate, physically isolated HVAC 

components and/or HVAC systems" (18). In other words, the document explained that 

"divide and conquer" or partitioning the building frito several physically separate zones 

would ensure that the air and the chemical and biological agent would not leak into 

neighboring zones or other areas of the stracture. The other bullet explained that the 

group would "mix and match" techniques such as "filfration, neufralization, flushfrig, and 

disinfecting fri rooms, zones and friter-zonal boundaries [space between rooms]" (18). 

These fridications aided in substantiating how the approach of "layered defense" would 

work to ensure safety and reduce risk. 

Use of tiie term "layered defense" helped bring some resolution to the eitiier/or 

issue between filfration and containment. The proposal writers had determined that the 

operator of the immune building and test bed would decide the best appropriate method 

given specific consfraints (i.e., substance to be tested, space). The next passages even 

134 



more clearly suggest that the method of frapping and dispensing agents would be 

determined by the operator, and the operator or user of the test bed would decide upon 

the best method based on explicitiy defined options. The two bullets from the proposal do 

much to compromise with Architect related to his objections to proposals. First, the 

indication "divide-and-conquer" relates dfrectly to space issues, to which Architect had 

expressed considerable concem. The paragraph also mentions "partitioning," "virtual 

zones," "physically isolated" components, and "neighboring zones." All of these terms 

relate dfrectly to space issues, and these terms also sfress the importance of effectively 

managing space within the immune building and test bed stracture. Based on 

observations of the group during September 29 and November 7, it appeared that 

inclusion of the "layered defense" was meant to address Architect's insistence that the 

group address space issues and the HVAC system. Inclusion of this concept also helped 

provide for the best possible mechanism for safety within this stracture. 

The second bullet of the "layered defense" section does not abandon filtration as a 

method for frapping sfrnulants of dangerous particles. The indication "mix-and-match" 

allows the test bed's operator/user to choose the best possible method based upon set 

conditions. The section is important because h does not mandate tiie use of filfration as 

the only metiiod for frappfrig simulated agents. Rather, the passages offer filters as one 

option among many so that the immune buildfrig group's approach will not become 

limited by only one approach a potential solution's total effectiveness. 

The eclectic diversity of the frnmune buildmg group encourages tiie presence of 

multiple concepts witiiin the text. If this group had been all scientists and engfrieers, then 
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audiences might not read content addressing the importance of stracture and space issue. 

The proposal would have emphasized to a greater degree technological approaches such 

as filters and air purifications devices. However, the proposal displayed the different 

disciplinary voices noted in Chapter IV by acknowledgfrig multifaceted approaches that 

reflect the different disciplinary expertise of the writers. By integratfrig, at least to some 

extent, the disputes and disciplinary perspectives of different members, the proposal 

became more viable because it had incorporated the expertise of several people from 

several disciplines to develop the best possible approach. The proposal expanded the 

scope of approach beyond what one disciplinary body might argue in another document. 

Duncker argues that an interdisciplinary team approach can bring about innovation and 

increased breadth and depth of knowledge to a project (382). From a technical 

communication and rhetorical perspective, the interdisciplinary collaboration can bring 

several dimensions to a document's content that might not exist fri a disciplme specific 

project. These dimensions can include an increased number of courses of action, 

increased options, or a wider range of arguments to support specific positions within the 

document. 

Concenfration versus Dose. The group had briefly discussed on September 29 the 

use of the term concenfration over the term dose because concenfration could cover a 

wider range of issues and address human as well as nonhuman entities. The proposal 

incorporated both terms in describing the operations of the test bed for an immune 

buildfrig. For example, the document fridicated that sensor technology would "provide 

indications and warning for contaminant concentrations and doses" (2). The identification 
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of tiiat the group would consider both concenfration and dose revealed that the approach 

would rely on expertise from botii science and engineering. As with filfration versus 

containment, the proposal reflected an attempt to accommodate two sets of perspectives-

one from the scientists and one from the engineer. Notably, however, the concentration 

versus dose issue was much less confroversial than filtration versus containment dispute. 

Other Key Terms 

Other terms present in the final text represented the group as an interdisciplinary 

unit. These terms are important because they show how each disciplinary perspective 

contributed to the writing of this document. 

The Concept as a "System". Other terms became critical for the proposal, and as 

with the resolution between filfration and containment, these terms represent each of the 

disciplfriary perspectives in a certain way. The "Technical Background and Innovation" 

section contafried a subsection titied, "Integrated Buildfrig Protection Sfrategies," that 

presented the reader with a number of concepts that define approaches to protecting a 

buildfrig from deadly agents. The opening passages of the "Integrated Building Protection 

Sfrategies" subsection articulated the theoretical approach for tiie statement of work. The 

document fridicated tiiat the frnmune building group would use a "systems engineering 

approach" defined as a "confrol configured design (CCD), where the buildmg and its 

constituent mechanical systems are considered as a whole; a 'machine' whose fimction 

now fricludes occupant protection from C/B [chemicaVbiological] attack, 

decontamination and forensic data collection in addition to the normal fimctions of 
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shelter, lighting, comfort, and workspace" (14). The "systems" metaphor that 

Elecfrophysicist infroduced at the beginnfrig of the process had endured through tiie end 

of the process. The "systems" idea had unified tiie group in a single mindset and way in 

which to comprehend and to collaborate upon the project. 

Identification of the systems engineering approach reflected the disciplinary 

knowledge of the group members. A number of different academic disciplinarians 

analyze systems theory; engineers, architects, scientists, and mathematicians all consider 

how the various elements of systems work together as a cohesive whole. The use of the 

term "system" to describe the conceptual framework for the immune building and test 

bed helped unify the group because it relied upon theoretical precepts each of the group 

members understood prior to thefr coming together. 

Five Key Elements/Terms. The key elements—defined by specific key terms and 

phrases— t̂he group identified in the proposal reflect thefr respective disciplinary 

knowledge bases. Each of the five key elements contained key terms, which were 

represented fri bold-face. Sfrnilar to "system," tiie specific parts of the section titied 

"Overview of Systems Engineering Approach" used terminology that related to specific 

disciplfries. The proposal explained tiiat the group's approach requfred a number of "key 

elements." These key elements uicluded "hierarchical response sfrategies" for "each of 

the zones and rooms fri tiie TIBSE [Test-bed and Immune Building Systems 

Experfrnentation] as well as "layered defense" tiiat would provide "pre-planned level-of-

sophistication defense agafrist attack for different valued spaces" (14). Both of tiiese key 

elements (terms)—^hierarchical response sfrategies and layered defense— r̂elated to space 
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concerns, which Architect had become vocal about during tiie September 29 meeting. 

The identification of hierarchical response sfrategies and layered defense as key elements 

reflected the Architect's perspective in providing possible approaches and techniques to 

be used within the test bed. These two key terms, at least to some degree, suggested the 

fritegration of one particular disciplinary voice into the fmal proposal's content. 

The thfrd key element was "modular implementation" defined as an "approach for 

a spectrum of technology solutions 'appropriate' to the levels of protection for different 

categories of building spaces" (14). Both this element and the fourth, "active and passive 

devices," reflected the fritegration of Architect's space perspective (see Chapter FV) with 

the need for technological solutions advocated by Corporate Engineer and 

Elecfrophysicist. The proposal made clear that the test bed for the immune building 

would contain several "zones, rooms, and HVAC ducts," but the document also sfressed 

that the group would approach conceptual testing as well as design of the stracture by 

using a number of architectural as well as technological sfrategies and approaches. 

The final key element, "supervisory confrol systems," became a key technological 

feature in the proposal, and the document noted its importance by statfrig that "these 

supervisory confrol systems will be designed to perform critical management fimctions 

germane to the TIBSE attack scenarios and provide friputs to a Building Confrol Center" 

(14). During tiie September 29 meeting, issues of space and approaches using technology 

(e.g., filters) became central to the discussion, although sometimes these two conceptual 

bases (i.e., space and technology) were sometimes at odds. The identification of key 
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elements gave equal weight to both space and contafriment concems as well as the need 

for instrumentation and technological approaches. 

This overview, which appeared early in the document, provided a way in which 

both sets of concems, between two disciplinary groups, could be effectively addressed. 

The indications reflected that the group had managed to overcome these disputes, and by 

overcoming these disputes, they had come together effectively to collaborate - at least in 

that regard. The next section will more closely examfrie the centripetal and centrifiigal 

forces in this collaboration as these relate to the final proposal's content. 

Centripetal and Centrifiigal Forces 

As with the immune building group's collaborative writing process, the proposal 

revealed unifying forces that provided the intended audience with a cohesive unit. 

Evidence in the proposal text supported the notion that the group was aware of the 

potential for thefr writfrig to frifluence other contexts. Furthermore, the text showed that 

each disciplinary voice was present, and the document allowed for a multiplicity of 

approaches and solutions. The content indicated both deptii and diversity of knowledge 

by fricorporatfrig a number of perspectives. 

Outside the Immediate Situation for Collaboration 

The Executive Summary as well as one of the sections of the group's proposal 

identified how tiie project will friterface with otiier technical projects funded tiirough 

DARPA. Proposal statements emphasized the need to contribute to otiier "technological 
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developments" or "TDs". The group said that thefr proposal for immune buildfrig and test 

bed intended to collaborate with several other frivestigations funded through another 

Broad Agency Announcement or BAA (25). The statements reflected that the writers 

understood how tiiefr effort would relate to other such efforts; in other words, thefr 

proposal effort and intended project did not exist in isolation from other projects. The 

immune building and test bed team also indicated that they "will gladly interface and 

support other TD proposers as dfrected by DARPA" (26). 

Chapter FV reported that group members acknowledged that thefr collaborative 

writing for proposals could reach outside the immediate context for collaboration. This 

recognition that the collaborative writing process can influence and/or interface with 

other collaborative processes—almost to create a network of collaboration—proved tme 

after close examination of the proposal content. The proposal stated that the team would 

"rely principally on the use of test beds to provide data and frends on many components 

and subsystems as friput to the design review process and on systems engineering 

discipline" (27). The statement reflected an friterest fri contributing to bodies of 

knowledge outside the immediate context by contributuig to both design review process 

and the systems enguieering discipline. These statements also revealed that the writers 

were sensitive to how they might frifluence and affect other contexts such as other 

proposal writing situations and the advancement of new knowledge as well as new 

practices associated with developing frnmune buildings. 
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Different Disciplinary Perspectives Accommodated? 

A litmus test for success of the interdisciplinary collaboration can be whether or 

not each disciplinary voice was accommodated in the collaborative process. Based on the 

evidence in this chapter, one can conclude that each disciplinary professional and his/or 

perspective contributed to the development of the document's content. The sections 

account for the disputes during the earliest meeting (September 29) as well as the 

opinions of those involved in this process. 

Elecfrophysicist served as both group leader and editor. He assigned tasks as well 

as wrote and re-wrote document content. The primary reason why disciplinary 

perspectives were give equal freatment in the fmal proposal lies in the Elecfrophysicist's 

role as group leader—an issue addressed in the following chapter. His confrol over the 

process and the proposal's content allowed for both issues of "filfration" and 

"containment," for example, to receive adequate attention. The following chapter will 

argue that Elecfrophysicist was a sfrong, perhaps dominant, centripetal force for 

collaboration—a primary reason why the group was able to constmct this document and 

meet thefr deadline. 

Questions for Further Research 

The current study has addressed how the mediating artifact helps defme content 

for a document. However, the study has not pursued whether or not the mere presence of 

mediatfrig artifacts as centiipetal forces are always for the good. The present study raises 

the question as to whether or not the presence of mediating artifacts necessarily results in 
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the best possible document. Anotiier question we can ask is whether or not mediating 

artifacts always promote the best possible collaboration among interdisciplinary group 

members. The immune building group's development of content, at least to some extent, 

was specifically defined by a BAA and subsequentiy a chart Electrophysicist had created 

during his trip to Lubbock for the September 29 meeting. 

Further questions about the role of mediating artifact related to centripetal and 

centrifiigal forces should be pursued for fiiture research. The present study has presented 

analysis supporting the argument that mediating artifacts for interdisciplinary groups help 

focus collaboration and aid in developuig content. However, based on the current study, 

we cannot generalize about whether or not mediating artifacts result ui the best possible 

collaboration and the best possible document. 
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CHAPTER VI 

ELECTROPHYSICIST AS GROUP LEADER: 

CENTRIPETAL OR CENTRIFUGAL FORCE? 

Leadership is important to group process because a leader can provide guidance 

and stability as well as help unify group efforts. The literature in technical and 

professional communication has not addressed the role of the group leader to any large 

extent; however, some studies do address the role of the supervisor fri the organization 

and his or her relationship to the writer. Because studies have not extensively explored 

the leader's role, the immune buildfrig case can bring two dimensions contributing to 

fiirther knowledge. First, we can leam more about the leader's role. Elecfrophysicist 

played a dominant part in inventing, organizing, and revising the document. The 

knowledge gained from examining the leader's fimction in this collaborative setting can 

provide new knowledge about other factors that affect document creation. Second, the 

leader acted as a centralizfrig figure, a centripetal force, for collaboration, although some 

actions did work more to pull the group away from the overall goal. The examination of 

the leader as a centralizing and at times, perhaps a decenfralizing force helps us 

understand the dynamic nature of collaboration withfri this indeterminate zone. 

The fourth question identified fri Chapter I asks what role tiie group leader 

performs fri a collaborative and interdisciplinary situation. This chapter will answer this 

research question, but an even more unportant question is why discuss the group's leader 

fri a separate chapter? Ffrst, Elecfrophysicist did play the most dominant role fri this 
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group, and his actions directly affected their collaboration in writing the proposal. He 

delegated autiiority, kept the group focused on the writing task, and conducted the final 

editing and revision of the group's proposal. Second, leadership becomes an important 

issue overall when addressing collaboration and technical and professional 

communication. Hierarchies, for example, affect the writing process because the nature of 

power affects the writing process (Winsor, Cross; Killingsworth and Jones). A person or 

persons at the top of hierarchy can sometimes direct a document's content because they 

have the authority to do so. The power stmctures within organizations, and also within 

collaborative groups, influence the writing process because one person or multiple 

persons have the final say about a document's content. Another example for the cross-

fimctional teams research reveals that in fraditional hierEu-chical structures, people who 

emerge as leaders are those who are "comfortable with exercising power from a distance 

and making unilateral decisions" (Bishop 7). The leader is important to the 

interdisciplinary group, like the immune building group, but he or she is also important to 

all types of workplace and classroom technical/professional writing contexts, and a close 

connection exists between effective leadership and effective teamwork (Gellis 254). 

However, the group leader's role in the interdisciplfriary context, an fridetermfriate zone 

for collaboration, means that he or she must take into account a wide variety of different 

disciplinary perspectives and divergent ways of thinking about issues and problems in 

order to be an effective leader—centripetal force for collaboration. 

Brown and Barker have used the Hersey and Blanchard Situational Leadership 

Model to describe different leadership styles. The model "is based on two dimensions, 
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task behavior and relationship behavior" (Brown and Barker 137). Task behavior is 

described as tiie amount of "dfrection and information a leader provides" while 

relationship behavior is described as "the amount of two-way or muti-way supportfrig and 

encouraging communication the leader provides subordfriates" (138). The model presents 

four categories of tasks associated with supportive, relationship behavior and dfrective, 

task behavior. These categories are supporting, coaching, delegatfrig, and dfrectfrig (138). 

Brown and Barker's study that effective communication is critical to a leader's success 

and effective communication requfres good listening skills. We can apply Brown and 

Barker's approach and assessment of the importance of good communication skills to the 

immune buildfrig group in determining the effectiveness of Elecfrophysicist as a 

centripetal or centrifiigal force. 

Studies have noted that the group leader, in many instances a supervisor in a large 

orgaiuzational setting, can aid in successfiil collaboration through his or her actions. 

KiUingsworth and Jones have explained the dichotomy between the division of labor 

model, the underpinnings of which he in the theories of Max Weber as well as Frederick 

Taylor's Principles of Scientific Management, and the integrated teams approach. Under 

integrated teams, workers' contributions in all areas are accepted and acknowledged 

whereas the division of labor model requfres that each person only contribute knowledge 

and expertise deemed by that person's role in the organization. Case studies examining 

collaboration in the workplace have analyzed interactions in which employees work 

within the confines of rigid job fimctions within complicated organizational 

bureaucracies. Couture and Rymer advance that "writers and managers 
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may have radically different perspectives on the function of discourse interactions, in 

inhibiting tiiem from collaborating effectively" (105). While this is tme, at least in part, 

for the immune building group. Couture and Rymer's analysis focuses upon people 

working within very rigid organizational stractures; in the case study for this research, the 

writer and manager are one in the same, and Electrophysicist is working intimately with 

the document at all stages of the process. The roles of each member were more integrated 

than perhaps in previous case study research focusing on more compartmentalized and 

rigid distinctions between manager, writer, and subject matter experts. 

Leadership and Assumption Fantzisies among Group Members: 
Potential Centrifugal Forces 

Marie Rudden has argued that an effective leader "is one who might facilitate 

members' efforts to experience a coherent relationship to the group's task and to each 

other, and help the group to differentiate overly personal or rigid reactions to tiieir 

situation from those which might more accurately reflect a shared social reality" (385). 

Elecfrophysicist helped the group remain focused on the shared social reality of writing 

the proposal document. He also allowed for disagreement but was mindfiil of tiie writing 

task and meetfrig the deadline, fri tius regard, he acted as a centripetal force by bringfrig 

the group together under one shared goal: to write the document. 

The phenomenon of basic "assumption-fantasies" can operate within group 

processes, and these fantasies pose new challenges for group leaders because he or she 

must be aware of these fantasies, yet keep the group grounded fri a reality so that the 

group may effectively collaborate. These "fantasies" are "unconscious assumptions" that 
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groups members may engage when collaborating. Quoting W.H. Bion, Rudden argues 

that three basic assumption fantasies can operate within collaboration. First, a group can 

engage in dependency, or when one person "is expected to provide guidance, care or 

security for the group" (383). Group members can naturally entrast one member of the 

group to provide the leadership role at the outset of group process. They can also engage 

the fight/flight fantasy meaning that the group "has come together to fight something or 

to run away from it." When members believe that a person or idea can save the group, 

they have embraced an "unrealistic sense of hope" known as the pairing fantasy (383). 

Members may engage these fantasies before and during the collaborative process. 

She also states that the nominal leader of a group may not always be the actual 

leader because group members may look to someone else for guidance and dfrection— în 

essence, a ftilfillment of one or more of these fantasies. However, observations of the 

immune building group indicate that Elecfrophysicist was both nominal leader and the 

person the group looked to for guidance and direction—^particularly related to completing 

the writing task and meeting the proposal deadline. The leader became a key 

centralizing/centripetal force for this process, as the following passages will clarify. 

Rudden also mentions that a leader must become acutely aware of the "unsettling 

energies that basic assumptions group fantasies can bring to group life, while maintaining 

a firm grounding in the realities of the group's task" (388). She recommends that a leader 

can engage three strategies for maintaining the group's focus or bringfrig the group back 

to focus: 

1.) adopt and encourage an interpretive group stance, for example, by defusing 
projections about the enemy or about a particular subgroup in a fight/flight 
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impasse, or clarifying the roles of leader and membership in a group stalled 
around dependency issues. A leader may need to; 2.) reevaluate the group 
stracture or her own leadership style within the current context to see if it is 
adequate to the task, as regressive group phenomena occur often in response to 
inadequate task leadership or to a task structure which is inadequate. Fmally, the 
leader needs to consciously or intuitively; 3.) shift the mode of expression or 
focus of the predominant fantasy, so that, for instance, fight/flight 
preoccupations can be more expressed constractively through humor, sublimated 
competition, or constractive criticism, rather than destractively via scapegoating 
or dismptions of task performance. (388) 

In the case of the immune building, Rudden's condition became augmented and 

complicated because persons from different disciplinary backgrounds bring very different 

energies to the group process; these energies can take the form of different disciplinary 

perspectives and agendas. The interdisciplinary nature fiirther complicates the afready 

complex situation of group collaboration, so the leader's task in such a situation becomes 

that much more challenging. 

Because group members engaging in these unconscious assumptions or fantasies 

relate dfrectly to the leader's ability or inability to keep the group focused, the fantasies, if 

allowed to dominate group process, can become centrifugal forces in collaboration. If the 

leader recogruzes when the group may be engaging in dependence, fight/flight, and/or 

paring and acts accordingly, then he or she can bring the group back to focus. Thus, the 

group leader's action can behave fri a centripetal way to make sure the group remafris 

focused on the task. 

Electrophysicist's presence as group leader provided an organization and stracture 

for the group. Neuroscientist had friformed me that prior to their initial September 29 

meeting, the immune building experts had decided that Elecfrophysicist would lead the 

group. According to Neuroscientist, the group members met briefly sometime in late 
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August or early September 2000 to discuss the project. Electrophysicist had asked the 

otiier members, "Who wants to lead us?" When no one responded, he said, "Well, I guess 

I'll do it." Neuroscientist indicated tiiat it was Elecfrophysicist's way of asserting himself 

in the group witiiout asserting himself in the role as leader, ft was explained to me that 

Elecfrophysicist did not wish to claim the leadership role overtly; rather, he wanted to 

take a "backdoor" approach by first asking tiie group who tiiey wanted to lead them in the 

process. When no one volunteered for the job, Electrophysicist seized the opportunity to 

name himself in charge. According to Neuroscientist, no one openly objected to his 

assuming the leadership role in this way. Neuroscientist said that Elecfrophysicist, who 

belonged to an elite group of scientists working for an applied physics lab at a major 

university, had gained the most experience working with federally funded projects. 

Furthermore, he knew the interworkings of the Department of Defense and several other 

federal agencies, and this knowledge provided him with expertise the other group 

members did not possess. 

The leader served a variety of fimctions for the group: manager, contributing 

writer, and editor. Although Elecfrophysicist was not at the top of a corporate or complex 

organizational hierarchy, his views on document content did permeate the group process. 

In a sense, the group members conceded to Electrophysicist on a variety of issues, which 

this chapter will clarify. Because group members were engaged fri an indetermfriate zone 

for collaboration, an unfamiliar situation, they could have become engrossed in one of the 

assumption fantasies explained in Rudden's piece. Electrophysicist becomes a centripetal 

force for collaboration because he is attuned to a group's tendency to lose focus and 
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become engaged in the unconscious assumptions (pairing, fight/flight, dependence) that 

are basically centrifugal forces if a group's leader fails to address these fantasies. He is 

also a centripetal force because he maintains order and effectively manages the immune 

building group. However, we can also view Electrophysicist as a centrifiigal force, and 

the later sections of the chapter will address how is role may have become at least 

somewhat duplicitous. 

Electrophysicist as Centripetal Force 

Elecfrophysicist acted as a centripetal force for collaboration because he was ever 

mindful of the task and the proposal deadline. He was also attuned to possible assumption 

fantasies, as defined in Rudden's research, that the group members might attempt to 

engage. His mindfiilness of time consfraints and deadline as well as his establishing of 

goals and providing the group with stracture helped unify and bring the group together 

for the sake of the writing task. 

Time Constraints and Deadline 

Elecfrophysicist was very much concemed with meeting the deadlfrie for the 

project. The deadline for the project was November 20,2000, and the group was ever 

mindfiil of meeting the obligation because fri submittfrig proposals to federal agencies, 

the deadlfrie becomes critical, and failure to meet the deadlfrie imposed by the agency 

means that the reviewers will not review the project. Federal grant-awarding agencies 

will not accept a proposal after the deadline. Although this is probably tme for any grant-
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awarding organization, it is especially trae for federal agencies that are reviewing a very 

vast number of proposals every fiscal year. The DoD reviews a number of proposals 

every year, and they cannot, under most and any circumstances, offer extensions to one 

group. If the immune building group failed to meet their deadline, they would not be 

considered for fimding and consequently, they would not be able to build the immune 

building and test bed at Reese Technology Center. 

Deadlines and time constraints are centripetal forces for collaborators. Cross 

indicates that with regard to his focus group of writers at Auldouest Insurance 

Corporation, "time constraints was the only force constantly encouraging a unified point 

of view from those in power" (92). Time consfraints and sensitivity to deadlines are two 

significant centripetal forces for the immune building, and these forces are dominant 

largely because Elecfrophysicist ensured that the group met the deadline. The group's 

behavior indicated to me that they, too, knew that the deadline must be met in order to 

receive consideration of the project proposal. This shared belief in critical deadline 

helped cenfralize and unify the group's effort. A key role of the leader in this group 

situation was to make certain the group remained on schedule. 

Elecfrophysicist's Establishment of Goals 

Rehlfrig states tiiat "professionals working together are likely to be able to assume 

common goals" (46). Goals were present for the immune building group, but 

Electrophysicist played no small role in establishing their objectives, goals, and point of 

focus. Rehling's statement implies that professionals understand thefr goals before they 
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enter a collaborative process, but this condition was only partly trae for the immune 

building group. Although Rehling's analysis focused on student collaboration in the 

classroom, this group demonsfrated a similar attitude toward goal setting. 

Elecfrophysicist continually focused the group on writing the document, and this task was 

difficult because each participant had a different agenda with regard to the process. For 

example, the corporate representatives promoted thefr company's products while the 

architects advanced their knowledge of stractural design. The agendas of different 

disciplinary professionals representing different organizations changes Rehling's 

assumptions concerning group process; in the case of the immune buildfrig group, they 

were unified in the goal of writing the proposal, but each individual possessed a different 

stake in the process as well. Undoubtedly, Elecfrophysicist was aware of this situation, so 

his ability to keep the group focused on the task of writing the proposal became even 

more critical. 

Elecfrophysicist made certain the group remained on task to accomplish the 

writing task. For example, he continually clarified the objectives, goals, and purpose of 

the group and its project: 

1 want all of you to understand that this optimization approach is for the entfre 
system, whose success is measured by technical performance (dose, 
concenfration, air exchange, cost, power, etc....). Please be open to the fact that 
our team needs to not only address each technical facet, as your attachment 
suggests, but also the larger Systems context. (October 20 e-mail to entire group) 

Electrophysicist's e-mail helped to fiulher clarify the task, and moreover, tiie mission of 

the group by reasserting thefr basic approach and purpose for developuig the test bed for 

the immune building. Rudden states tiiat "leaders can provide a sense of security for thefr 
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groups and enlist and shape basic assumption fantasies in general," and one of the ways 

in that leaders can shape assumption fantasies, and more importantiy, keep a group 

focused is by "clarifying members' roles and their group mission to enhance a collective 

understanding of their task and tiieir mutual interconnections" (388). Electrophysicist's 

actions were preemptive because he was making certain everyone was unified in their 

understanding of the project thereby shaping any potential assumption fantasies that 

might have developed and keeping the group focused on the project and its deadline. 

Elecfrophysicist's sensitivity to a group becoming disfracted and/or possibly 

unfocused through assumption fantasy was also illusfrated through his remark, "Let's get 

away from the theology." Chapter FV explains that Elecfrophysicist once turned to me 

during a heated discussion among group members on September 29 and said, "I'm going 

to let these people get it out of their system. Then, I'll move us forward." He then 

interjected and said, "Let's get away from the theology and move toward a statement of 

work." Rudden refers the "pairing" assumption fantasy in group process as "an unrealistic 

sense of hope, often focused on 'the unbom,' such as a person or idea that will save the 

group" (383). Electrophysicist was committed to the position that the proposal would not 

rest on any one idea; rather, several ideas with good support through good data would 

support the "systems" approach he had mentioned contfriuously in group meetings and 

over e-mail. His statements, "let's get away from the tiieology" for example, implied to 

me that he wanted to make sure that the group did not become unrealistic with regard to 

any one idea or become to unfocused and lose sight of the writfrig task. His apparent 

awareness of the group's potential tendency toward embracing assumption fantasies is 
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one factor tiiat made Elecfrophysicist a centripetal force for collaboration; he effectively 

redirected and reshaped the group's focus when it was necessary. 

As 1 described in Chapter III, Elecfrophysicist initiated tiie first mediating artifact 

for tiie collaborative process - the chart he constracted using a napkin on tiie plane 

between his office in Baltimore and the group's meeting location in Lubbock. On 

September 29, His initial statements encouraged establishing group goals and focused the 

group on the task at hand. He restated tiieir need for creatfrig a test bed and the need for 

determining the "viralence of the subjects to be studied." He asserted his opfruons on the 

project, stating, "We could put a shit load of instrumentation in the room." This statement 

also revealed his belief in technological solutions to address the problems of chemical 

and biological threats. Based on observations of this group, it became apparent that 

Elecfrophysicist possessed his own agenda for the collaborative process, and he did not 

quiet his perspective as a scientist. He advanced clear notions of how the group process 

should unfold, and once again, very little dissention was expressed by other group 

members as the following paragraphs will reveal. 

Electrophysicist had eamed the most experience of any group member submitting 

proposals to federal agencies and subsequently, had eamed more experience than anyone 

else in winnfrig federal awards. Furtiiermore, the other group members viewed his 

dfrection as logical. On the surface, it makes sense to gather more friformation, submit 

drafts, and revise those drafts. However, no one questioned invention process itself in 

either the face to face meeting or the e-mail messages. Notable exceptions, such as the 

conflicts over terminology and concepts, were present in the group process, but with 
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regard to the process itself, no one objected to Electrophysicist's approach to managing 

the collaborative writing task by asking each member to prepare text and provide other 

data and then submit information to him so that he could draft, compile, and organize the 

document. 

Establishing Stmcture 

Elecfrophysicist also established the stracture for the September 29 meeting, 

which became an important cenfralizing force for group process. Each group member 

made a presentation stating the capabilities and contributions his or her organization or 

division within the organization could make to the overall effort. The process began with 

Neuroscientist, who stated that TIEHH could contribute the resources of location (Reese 

Technology Center near Lubbock), research assistants for the project, and any needed 

laboratory facilities. TIEHH, located at Reese Technology Center, boasted at least twelve 

different laboratories containing a significant number of technological and scientific 

resources for studying toxicological effects on both the environment and public health. 

The corporate representatives said they could provide products for the immune building 

and test bed, including filters and instrumentation for evaluating the toxicity of a 

particular substance. Architect and his subordinate said they could provide unportant 

consultation on design issues, and more than once. Architect reminded the group that his 

firm had considerable expertise in building such facilities. 

In establishing stracture for the group, Electrophysicist reminded the group of 

"system functionality." He argued that the group must fimction like a system in order to 
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accomplish goals, but he did not clarify what he meant by "systems approach" or 

"systems fimctionality." The term system implied that each person, or each part, should 

work together and perform an individual task to bring about a cohesive unit or whole. 

Elecfrophysicist's use of the term system is important because it provides a metaphor for 

stating how the group should be organized. It gave him a way to describe to the group his 

thoughts on their stracture and organization. His systems metaphor offers another 

example of a means for cenfralizing the group. If all the group members shared the 

systems perspective, then they would become more focused on the task. 

Elecfrophysicist constantly requested "specification sheets and additional 

information," and the insistence upon such information indicated that the more 

friformation the group could gatiier together, the more likely tiiey were to write a vaUd 

document—^at least in the eyes of thefr reviewers. In addition to the chart (see Chapter 

III), Elecfrophysicist argued that the group, as a system, should consider issues of "asset 

management," "component research," and "[identifying] confrols." Each of tiiese terms 

offered further use of metaphors to describe their interworkfrigs because each term 

described a particular task the group members would engage. Ratiier easily, one can turn 

these nominalizations, which scientists love to use, into action phrases: manage assets, 

research components, and identify confrols. These phrases depict tiie uiitial actions 

Elecfrophysicist saw the group undertakfrig to complete the project. Assets would friclude 

thefr resources (technological solutions, laboratory capabilities, and human resources); 

components would include instrumentation and devices used witiiin the immune buildfrig; 

confrols would include tests and measures for detennining the effectiveness of 
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instrumentation. In Elecfrophysicist's mind, each of these operations would contribute to 

the group working together as a system. His articulation of these goals with the systems 

metaphor helped the group understand its tasks and their relationship to the whole. 

Elecfrophysicist was most likely the best person to provide this scheme; he had 

previously told me that he had worked with such groups before, and for the other 

members, this was an unfamiliar situation (indeterminate zone) for collaboration. 

Elecfrophysicist's actions regarding his sensitivity to deadlines, establishing 

goals, and providfrig stracture existed as centripetal forces for the group. These actions, 

particularly at the beginning of the process, helped unify and cenfralize the group—focus 

them on the writing task. As the collaborative process progressed, several other 

centrifiigal forces, resulting from Electrophysicist's actions, perhaps worked to 

decenfralize the group. The leadership style sometimes lacked an overall democratic 

process and did not embrace disagreement over content issues. The following sections 

will explore whether or not such practices were divisive to the group process. 

Electrophysicist's Actions: Centrifiigal Forces? 

One criterion for determining the effectiveness of a group leader is whether or not 

he or she can effectively shape assumption-fantasies and keep members focused on a 

task. Elecfrophysicist demonsfrated competence in his ability to keep members focused 

by avoidfrig the pitfalls of assumption fantasies disrapting group process and overly loose 

stracture or effective management. However, evidence of a possible lack of shared 
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authority/autiiorship, limited democratic participation, and delegating tasks too much 

may have created centrifugal forces for this group's process. 

Shared Authorship/Authority in the Document 

Shared authority has become a major theme in much of the technical and 

professional communication literature. Shared authority in documents also increases the 

sense of responsibility individual writers may feel in contributing to group process (Allen 

72). The research has indicated that shared authority can act as a centralizing factor in 

collaborative writing. In contrast, the immune building group's collaborative writing 

illustrates a lack of shared authority and authorship in the document necessarily. 

Elecfrophysicist emerged as the dominant author for this document. He compiled text 

from various other members, emerged as the main editor for the proposal, and played a 

role in determining the document's content. Elecfrophysicist essentially had the final say 

in determining the document's content, and his ideas are most apparent in the final 

proposal. He prepared the penultimate and final drafts, and his organization ensured the 

document's submission to DARPA. Although other members did contribute to preparing 

the fmal document, e-mail text fridicated that ft was Elecfrophysicist's perspective that 

would remafri dominant in the final submission. Elecfrophysicist, as I will reveal fri tiie 

following paragraphs, became dominant on issues of both content and style. For example, 

while Architect objected to the use of filters (see Chapter TV), Elecfrophysicist and the 

other group members would include filfration as the chief means for frapping and 

neufralizing deadly agents. 
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Elecfrophysicist's e-mail directives illustrate a lack of shared authority, and 

subsequently shared autiiorship, in preparing the document. On October 18, 

Elecfrophysicist sent an e-mail communication to the group stating: 

Please send me today, the TD [technical data] items you foresee your 
organization submitting to DARPA [Defense Advanced Research Projects 
Agency]...! am developing the thoughts that "hook" these into the proposal. 

Elecfrophysicist explicitly states that he is connecting the various parts of text submitted 

by other members to the overall proposal. The statement implies that he was taking it 

upon himself to edit and revise the document as he saw fit. By stating that he was 

"developing the thoughts that 'hook' these" other items mto the proposal, he had taken 

charge of developing and organizing the input from other members of the group so that 

he could form one coherent document. 

Elecfrophysicist behaved in an autocratic manner to some extent to make certain 

the document became a cohesive unit. The literature has characterized two different kinds 

of leaders. Authoritarian leaders "confrol discussion, dominate interaction, and personally 

direct task completion" while democratic leaders "facilitate discussion and involve 

followers in goal setting and task completion" (Cruz, Heimingsen, and Smith 349). With 

regard to the immune building group, neither part of this binary completely characterizes 

Elecfrophysicist's leadership style. It is entirely possible that a leader can display 

authoritarian actions and engage democratic process as well. Elecfrophysicist did ask for 

group input and allowed for group discussion, especially during the group meetings of 

September 29 and November 3, 2000. 
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His approach to managing group process was to request text from each member, 

and then if he determined tiiat information, text, and content from the members did not 

adequately support tiie document's purpose or fiilfill tiie expectations of tiie BAA, he 

requested more information and input from tiie architects on October 23: 

This morning 1 will call you because 1 need more info from you for our 
proposal...! need technical descriptions for the a.) Engineering factors that affect 
containment, portal security, air flow, and building balance...and b) Cost factors 
that should be considered in risk assessment...We are not going to describe a 
point design in the proposal, but rather speak to key issues and describe the 
approach we will take to key issues and describe the approach we will take to 
achieve a flexible architecture that can be tested at TIEHH...and c) a description 
of the [Architectural Firm] achievements relevant to the Immune Concept. 

The message indicated that he was directing content for the document; he was requesting 

descriptions and making certain that the group included specific information in the 

document. The group members submitted information to Elecfrophysicist, and he 

compiled the text. While certain portions of the text were authored by other members of 

the group, Elecfrophysicist had assumed responsibility for the proposal becoming a 

coherent, cohesive unit. The practice is not uncommon, but the partners did not 

collaborate on specific sections of text. Rather, the proposal was divided according to 

disciplinary expertise. 

The e-mail message contfriued with a list of six questions for Architect to clarify 

points in the proposal. Several aspects of this message are important related to shared 

authority and authorship as well as centrifiigal forces for collaboration. Ffrst, the concept 

of containment not witiistanding, the topics of "portal security," "afr flow," and "building 

balance" were never discussed in tiie September 29 or November 7 meetfrigs. Based on 

the evidence, the group members never fiilly considered these elements as part of the 
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immune building; Architect had entered tiiese factors into the equation, but 

Elecfrophysicist would be responsible for defining these concepts within the scope of the 

entfre proposal document. Despite tiie fact tiiat Architect would defme the concepts, 

Electrophysicist would determine the placement of these ideas and their connection to the 

overall proposal. 

Second, Elecfrophysicist indicates that the group will consider "cost factors" as 

part of the "risk assessment" - process used in testing substances within immune building 

and test bed to determine hazardousness. The group did not deliberate or discuss this 

point, and Elecfrophysicist's decree regarding cost factors was unchallenged. This pofrit is 

not particularly confroversial; cost enters into any proposal writing as a key aspect of the 

project. The point does remafri, however, that Elecfrophysicist was the primary force in 

identifying, describing, and defining conceptual frameworks for the proposal document. 

Electrophysicist did not necessarily ignore the other group members, and I do not mean 

to imply that he disregarded his colleagues. However, a lack of dialogue on a variety of 

issues existed as a centrifiigal force for the group. The group did not appear to become 

demoralized, but the process, specifically the communication among members, became 

less dialogic and more instrumental as deadline grew near. 

On November 3, the group completed the first draft of the proposal. 

Elecfrophysicist compiled text, graphics, and other input for a draft document, and then 

he distributed the document via e-mail to the other group members for review. He 

appealed to the group for more data to complete the writing task, and at this stage in the 

process, Elecfrophysicist had established himself with almost sole authority over the text. 
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OK folks...in about one hour you will be receiving by e-mail, the rough draft of 
the proposal...The figures will be faxed to you on a scale of 1-10...it's about 
a 5 There is more to be written... .it needs your inputs: 
View this it as an outline that you can fill in as you see fit. 
Take out what you want... (no pride of authorship here) 
Be brief, as the entire package is about twice the acceptable size 
[Corporate Engineer].. .please set up a conference call for Tuesday afternoon so 
that we can all talk about it. 
Send me good figures ASAP by e-mail and by snail mail 
Call me if you want to beat me up anytime... [give home telephone number] 
anytune, including this weekend..just yell after my daughters recorded answer 
and we'll pick it up... 
Send me your proposals ASAP ... our auditors need them to do the total cost 
estimate.. 
Don't forget to give estimates for Phase 2 as well (break your phase 2 estimate 
into a few subtasks by name only). 
Let us know if you want a hard copy Fedexed to you... 

This message is characterized by language that subordinates other group members to his 

authority; he freely gave commands and continued to dfrect the writing process. He began 

each statement with commands (e.g., "send me," "call me," "take out"). The remark, "no 

pride in authorship here," was rather fronic because Elecfrophysicist's statement had 

assumed he was the author and everyone else was now merely participating as the 

contributors of information. Although he did solicit the input from other group members, 

he still maintained authority over the final submission. He dictated the final content, and 

he maintafried authority over content the Department of Defense reviewers would or 

would not read. 

Not only did Elecfrophysicist assert considerable authority and authorship over 

the proposal, the other group members willingly allowed him to do so. I argue that 

because the other members remained so acquiescent to Elecfrophysicist's authority, then 

perhaps they viewed his dominance as group leader as routine for collaboration. The 

group members saw the process as top-down, and authority stemming from thefr leader, 
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especially based on his knowledge of federally fimded proposal processes, provided hfrn 

with the ethos to maintain this level of authority. 

The leader's ethos is important to group process. Kurt April has stated that a 

successful leader of any group will become concemed less for his or her own ego and 

more the mission of the group: 

1 believe that when an individual has less concern for ego associations of 
leadership, and more for the mission to serve by liberating and redirecting 
individual resources and energy, potential expands. People do more than they had 
been doing because they feel freer to be more than previously they had feh it 
possible to be. As a resuh of the greater energy available, through the more 
actualised individuals, there is more possibility for creative change in 
organisations. (233) 

April's statements speak to a key issue of the leader's credibility among his or her group 

members. The leader must demonsfrate a commitment to group goals and not to his or her 

sense of self, and he or she must expect not only him or herself to stay focused on these 

goals, but also that other members stay attuned to the group's objectives and goals. 

Elecfrophysicist, during both the September 29 and November 3 meetings, appeared very 

committed to the process of completing the writing task and attaining the necessary 

funding to build the immime building. He was not seeking glory or fame for himself, but 

rather, he was engaged in the group process for the sake of the project. 

Democratic Participation 

Issues of democratic participation as either a unifying or decenfralizing force are 

closely associated with issues of shared authority and authorship in the document. A 

greater or lesser degree of democratic participation in this collaborative process stems 

from Elecfrophysicist. In terms of organizational contexts, Stohl and Cheney explain that 
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"sharing confrol is an essential aspect of participatory processes. Decentralized, 

participative, and democratic systems of confrol are believed to offer the most viable 

alternatives to bureaucracy's confining mles and routines" (385). Stohl and Cheney's 

remarks pertain to the public policy decision-making context; however, the statements 

apply when analyzing tiie Immune Building Group. Furthermore, the immune building 

group's collaborative process could not be characterized as entfrely democratic. 

Participants did voice opinions, but the direction of proposal writing process was largely 

in Elecfrophysicist's hands. The lack of democratic process in the immune building 

group's collaboration operates as a decenfralizing force because not all voices, 

perspectives, attitudes, and feelings were adequately accommodated. For example. 

Architect's objection to use of filters never matriculated into the final content. In other 

words, Elecfrophysicist decided that the filfration would become the solution for which 

the group would argue for in the final proposal. This issue was never put to a vote, and 

Architect's objections to filters were not addressed on September 29 or November 7. 

Chapter III and IV both explain arguments over use of terms, but it is unclear 

whether or not these points of view were accounted for in the final document. For 

example, the group decided to maintain the use of filters as the most effective means for 

desfroying a biological and/or chemical agent within the immune building's stracture, 

despite Architect's vehement objection to filters. Notable examples of dissenting opinions 

occurred when Architect objected to filters and Corporate Engineer contended that the 

group should consider concenfration over dose. I did not observ^ in th^ text of e-mail 

messages arguments over such matters. Group members î ever put any issues to a vote, 
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and Elecfrophysicist, as previously stated, did make final determinations about document 

content. Elecfrophysicist determined which solution worked best, with regard to both 

filfration/containment and concenfration/dose. Despite tiie objections to such issues, those 

objections did not seem to influence or to affect tiie document's final content. 

Delegating Tasks 

Elecfrophysicist delegated research and writing tasks to each of the group 

members. Each member would gather information germane to thefr respective part of the 

proposal; fri other words. Architect made certafri he gathered information and wrote text 

explicitly related to facility design; the corporate representatives gathered information 

and wrote text supporting their products to be used in the immune building. At the end of 

the September 29 meeting, Electrophysicist directed group members to "write up a 

paragraph on their assigned tasks," and he assigned Corporate Mathematician the duty of 

making certain information was readily accessible to other group members. 

Cross indicates that delegating waiting tasks for a collaborative project results in 

"information loss between writers and editors" and acts as a "most powerful" 

decenfralizing force (105). In the one-way exchange of information, the process 

eventually loses something because deliberation and dialogue do not occur over specific 

comments throughout. As the process continued after September 29, interchange and 

exchange of ideas in dialogue became less and less frequent. I expected to see more 

interchange over issues (filfration, containment, concenfration), but e-mail mess^es were 

used almost solely for directive purposes. Whereas participants can use e-mail to 
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continue a dialogue on issues raised during face to face meetings, the e-mail interchange 

among group members did not serve that end. 

Additional requests for graphics, charts- the mediating artifacts- also show 

Elecfrophysicist's tendency to delegate multiple tasks. Also on November 3, a 

representative from Architect's firm sent a 3-D image of the test stixicttire. The 3-D 

image became yet anotiier tool for the preparation of the proposal. Elecfrophysicist 

indicated that the group needed to visualize the project through diagrams so that persons 

could gain a better mental picture, and he requested more good figures. Once again, 

Elecfrophysicist was not specific in his solicitation for "good" figures; I could not 

determine from his discourse what constituted "good" figures over "bad" figures. The 

group did not discuss or deliberate such figures and charts; ft was understood that tiiese 

were necessary to complete the writing task. Electrophysicist followed up this message 

with another e-mail to the Architects requesting rationales for uses of turbofans in the 

frnmune building to fiirther develop and clarify the Architectural firm's ideas: 

HI... 1) please dig and send me a paragraph or two on the performance of 
Turbofans/turbojets in HVAC systems.. .data would be ideal to show that they 
move air faster than fraditional fans 2) Is there any data or experience that 
protects a building in a layered defense manner...e.g., outer skin, inner 
skin?... citation of such would be good in the proposal. 

This message also illusfrates both Elecfrophysicist's belief in data to support the proposal 

and belief in delegating tasks to accomplish his agenda. He mentioned data twice in this 

message in two different contexts. Ffrst, he requested data for the turbofans and turbojets 

to move air so that they could prove that these fans were better than conventional fans. 

Second, he asked for information from other texts that would support part of the 

building's constraction. 
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Delegating tasks is not a detrimental approach to managing group process; 

however, because Electrophysicist does not ftilly share authorship and authority in the 

text's conshoiction and because otiier members' voices are not adequately heard, then we 

must consider his delegation of duties as a centrifugal force or at least to some degree. 

Furthermore, delegation of tasks resulted in some information loss. We need to ask the 

question: what is lost when a passage of text is submitted by another group member for 

Elecfrophysicist's editing and revision? Does another group member's message become 

buried or pushed aside from the sake of one person's agenda in the collaborative process? 

A fuller negotiation of meanfrig was necessary for this collaborative process to become 

ultimately effective; a dialogue on issues throughout the process should have been very 

much a part of the process. 

Elecfrophysicist established the focus for the group and played a dominant role in 

goal setting, but he also approached his leadership role in a somewhat undemocratic 

manner. His attitude toward collaboration, specifically toward use of these tools, was one 

of a productionist mentality—^almost a Taylorist approach to producing this proposal. A 

productionist perspective and a legitimate dialogue over all aspects of the process are two 

mutually incompatible notions. Electrophysicist viewed the participants as part of a 

system, as part of an assembly line, for creating the proposal document. He was effective 

in giving the group a sense of purpose and providing initial guidance. 
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Significance of the Group Leader's Role 

Without question, Elecfrophysicist's role in tiiis group is significant. He, himself, 

could even be considered both a centralizing force and a disunifyfrig force for 

collaborative process. The otiier group members seemed to respect and like 

Elecfrophysicist. They made jokes with him, and tiiey did agree that he should become 

the leader. He was very much in confrol of this process; he demonsfrated that confrol in 

the September 29 and November 7 meetings as well as over e-mail. 

As Chapter V has indicated, the different disciplinary perspectives were not 

eliminated or ignored in the final proposal document. Electrophysicist made certain to 

include each person and his or her disciplinary perspective in the final document. He also 

proved himself an effective leader by not only being sensitive to the dynamics of the 

group, but also by shaping and re-directing any potential assumption fantasies that they 

might engage. In fact, he seemed aware that the group could shift focus and embrace 

issues that were not relevant to the given task or only tangentially related to writfrig the 

proposal. 

The purpose of interdisciplinary collaboration is to bring together people who are 

not accustomed to working together so that new approaches to problems and solutions 

can enter into an equation. The architect, mathematician, engineer, and the scientist each 

bring uniquely different perspectives to the problem. An exchange of ideas must occur in 

order to constract knowledge effectively and maximize the potential benefits of the 

"cortical depth of bench." A group leader in these situations becomes an important force 

in collaboration because the person can understand these differing dynamics among 
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different disciplinary professionals. He or she can effectively channel these energies so 

tiiat tiie team meets its goals. However, the leader can ignore the different disciplinary 

different and the assets each member brings to the group process, which can became 

detiimental to effective collaboration. The immune building group's leader provided 

guidance and stracture that helped cenfralize the group. 
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CHAPTER Vll 

CONCLUSIONS AND SIGNIFICANCE 

Interdisciplinarity is becoming more the norm in workplace situations (Duncker, 

WoJahn et al.), and technical communication scholarship should consider not only the 

formation of technical discourse in these situations but also the role of the technical 

communicator as he or she will participate and continue to work with professionals from 

very different fields. Interdisciplinary collaboration poses unique problems for 

professional and technical discourse because a piece of discourse no longer becomes a 

medium for just one particular field. Rather, the discourse is created from a variety of 

several unique disciplinaty perspectives. Because workplace practices will continue to 

requfre diverse people with diverse skills, the relationship of interdisciplinary 

collaboration and technical/professional communication is significant. 

The Immune Building Group and Other Collaborative Groups 

The first research question posed fri Chapter I asks, "What do mterdisciplfriary 

groups share in common with other case study groups fri the technical communication 

research? What are the differences?" As a collaborative group, interdisciplinary 

coUaborators encounter the same obstacles and problems as otiier collaborators. They 

must manage their process; they are attentive to time issues/consfrafrits and deadlines. 

The immune building group example became very tune oriented because they had only 

given themselves two months to write the proposal; deadlines for federal projects are 
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stiict, so it became necessary to operate systematically and efficientiy to complete thefr 

writing task. Time issues were critical for this group's process. 

While the immune building group did share in common many of the same 

characteristics as otiier case study groups fri collaboration and technical communication, 

specific differences did surface during this research. For example, 1 could not effectively 

characterize this group based upon the models for collaboration as identified fri the 

literature (Schrage; Killingsworth and Jones; Mfrel, Feinberg, and Allmendfriger). To a 

certain extent, the group followed the integrated teams model because members met face 

to face and exchanged perspectives in a spirit of learning each other's possible 

contribution. The September 29 meeting gives the impression, too, of the symphonic 

model (Mfrel, Feinberg, and Allmendinger) because all members were interacting 

together and engaging in dialogue. 

After the September 29 meeting, the members' writing activities coincided more 

with the division of labor, hierarchical, and assembly-line models because each person 

was assigned specific tasks, collaborated at a distance, and submitted only thefr assigned 

parts to Elecfrophysicist, who compiled the draft and final texts. Elecfrophysicist became 

the primary writer, editor, and designer for the text in addition to acting as the manager 

for the group. The current case study research has resulted in a need for scholarship to 

produce not only further studies addressing interdisciplinary collaboration and technical 

communication but also studies that may help create a model for interdisciplinary 

collaboration and technical/professional writing. Models articulated in the current 

literature do not completely describe the immune buildfrig group's process. 
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The immune buildfrig group case provides an example of group process that is 

botii similar to otiier case studies as well as different. The interdisciplinary nature of this 

group raises additional issues for technical communication scholarship to consider 

because the variance of disciplfries creates fricreased complexity that requfres the use of 

mediatfrig artifacts, that group members develop at the very least an anecdotal 

understandmg of other disciplfries, and an effective leader to keep the process fri forward 

motion. 

As stated in Chapter I, problems as complex as chemical and biological terrorism 

necessitate approaches that requfre the expertise from several people fiwm several 

academic areas. The research associated with technicaiyprofessional communication and 

interdisciplinary collaboration is only beginning. As collaborative situations, such as the 

test bed for an immune building project, become more and more the norm in both 

corporate and non-corporate settings, technical communication scholarship should pursue 

agendas that address how technical and professional discourses are shaped during these 

processes. 

Interdisciplinary collaboration becomes an indeterminate zone for collaboration 

because of the bringing together of several very different disciplinary perspectives. The 

immune building group's collaboration became an indeterminate zone because most 

members (except for Elecfrophysicist) were not entfrely accustomed to collaborating with 

people from such a wide array of academic fields. Moreover, the group collaborated upon 

an approach for defending publics against biological and chemical terrorism. This aspect 

of the terrorist threat has only recently received attention making the group's effort that 
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much more of an indeterminate zone for collaboration. Several centralizing factors 

became critical to the success of this type of collaborative effort. Another question posed 

by the current study asks what centripetal and centrifiigal forces are present m this 

interdisciplinary collaborative writing situation. The following sections will identify the 

primary centripetal forces in collaboration and discuss other more centrifiigal forces. 

Centripetal and Centrifiigal Forces in Interdisciplinary Collaboration 

The collaboration among the immune building group can be described as a 

success because of several key cenfralizing factors including the use of mediating 

artifacts and the role of the group's leader. Because of such factors, the group could 

effectively write the document. The group engaged in discourse to create the document; 

they used the document to persuade an audience to approve the project. The four major 

categories of centripetal forces for collaboration are the mediating artifact, the group 

leader, an ability to overcome disciplinary differences to complete the task, and an 

overall sensitivity to the deadline for proposal submission. 

The Mediating Artifact 

The fourth question from Chapter I asks, "How does use of mediating artifact aid 

collaborative writing situations?" or more specifically, how does the mediating artifact 

operate fri an interdisciplinary collaborative writing situation? The mediating artifact 

focused the group on the task as well as helped shape document content. Furthermore, 

such mediating artifacts became necessary because of the variety of academic disciplines 
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present in each meeting. Artifacts also shaped activity, and in dofrig so, helped shape a 

reality for this group. The use of mediating artifacts raises questions concerning whether 

or not artifacts are necessary not only for interdisciplinary efforts, but all collaborative 

efforts in discourse formation. 

Tools shape the collaborative process by shaping the perceptions of the subjects 

(Cole 91). Mediating artifacts as tools are used in production, in transmitting modes of 

action, and in developing a culture for a particular group (Cole 91). In an interdisciplinary 

collaborative effort, group members each bring a different perspective to the process that 

shapes the tool in a different way than if it were shaped by one group of persons from a 

specific discipline. The interdisciplinary collaboration brings together different 

disciplinary literacies within one forum; these people became focused on one goal, but 

the multiplicity and complexity of different disciplinary voices is a problem that had to be 

overcome, at least in part, for the sake of the project deadline. The mediating artifacts 

helped unify disciplinary voices into one voice represented in single text - the proposal 

document. 

The immune building group case study reveals that different disciplines shape and 

mold workplaces; a collaborative document becomes an amalgamation of several unique 

disciplfries - disciplfriary languages - formed frito a document. Disciplfriary experts are 

forced to step outside thefr own disciplinary boxes frito a new space that is more complex 

and complicated than workfrig fri tiie pure disciplfrie. The group leader's ability to focus 

the group, both by befrig attuned to different disciplinary perspectives and by helpfrig tiie 

others avoid assumption-fantasies, became a cenfralizing force for this group process. 
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Use of mediating artifact also reinforces the notion of the power of text. 

Collaborators create mediating artifacts to create text that will constract knowledge as 

well as shape issues and consequently shape institutions and communities. The mediating 

artifact represents the power stiiictures within groups and institutions, and by 

representing these stractures, it becomes an even more powerful centripetal force for 

collaboration. The mediating artifact constitutes and reconstitutes power stractures 

because it reinforces cultural norms among groups. As Chapter III noted, the artifact 

possesses a history because other members of communities have also used the same such 

tools to compose text. In other words, the creation of a mediating artifact is nothing 

novel; the expert has used the same type of artifact before to constract documents, and 

consequently, to continue cultural norms from that particular disciplfrie. 

In the spirit of reinforcing norms and cultures, the mediating artifact also helps 

facilitate action. Elecfrophysicist constracted a table on the plane between his office and 

the September 29 meeting location; he based his table on the BAA's requirements. One 

artifact, the proposal, had instigated the creation of another artifact, the table. The table 

led to the development of content of the proposal, thus ft aided in creating a draft 

proposal and fmal document. We can argue that mediating artifacts are part of the 

"semantic envfronment" or "friformation marketplace in which expertise is constantly 

reconstracted" (Paradis 275). Although Paradis's remarks pertain to how procedural texts 

enable nonexperts to understand specialized knowledge, the principle also applies to this 

research. The mediating artifact unifies experts from different specialized areas who may 
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know very little about each other's work because tools develop common bonds between 

different experts. 

Disciplinary Perspective and Language 

Issues of language can operate as either centripetal or centrifiigal forces for 

interdisciplinary collaboration. If friterdisciplinary efforts are to maximize thefr potential 

benefit by bringing together a number of experts to solve problems that supercede the 

knowledge of one group of experts, then the experts will need to educate themselves on 

one another's field as well as begin to leam the other's disciplinary tongue so that they 

may effectively engage one another. Communication with one another is not only 

unportant so that experts can uniquely understand each other's contributions but also so 

that they can effectively deliberate and argue issues. In the case of the Architect opposing 

filtration, it may be because he did not completely understand the technologies that could 

offer possible solutions to problem of frapping simulants and/or actual agents in the test 

bed. Regardless, disciplinary experts who work with others from different areas should 

take the tune to educate themselves as well as to leam tiie other's disciplinary language. 

Cross supports this argument because effective communication leads to effective 

conflict resulting in a potentially better document: 

Communication is the essence of conflict, permeatmg all its phases, as Putnam 
noted (1988, p. 295). Sound communication practices when possible, are clearly 
essential in the typical organizational envfronment whose growing diversity 
increases even more the probability of conflicts in group-writing processes. (134) 

His statements resonate for the present study because he asserts that diversity 

fricreases the probability of conflicts, and that diversity is weU manifested within 
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tiie interdisciplinary collaborative situation. The immune building group does 

reveal that conflict is common in an interdisciplinary group because the group is 

indeed very diverse. Therefore, the needs for increasing understanding of each 

other's contribution as well as trying to comprehend another disciplinary tongue 

become increasingly paramount. 

This study stops short of advancing the idea that immune building group 

interdisciplinary collaborators were ineffective at communicating. On the contrary, they 

overcame their disciplinary differences because each perspective was well-represented in 

the document (see Chapter V). However, the lesson to leam is that interdisciplfriary 

collaborators do become somewhat enfrenched within thefr own perspective—from thefr 

own disciplinary culture—^and if this obstacle can be overcome to integrate all the 

perspectives and clearly focus the task, then centripetal forces can emerge. If the 

interdisciplinary group fails to engage conflict effectively by not bringing in all 

participating perspectives, then disciplinary perspectives and language can operate as 

centrifiigal forces. 

Bakhtin said that communication should resuft in increased understandfrig and 

that "utterances are interiinked without end" (Weiss 45). The notion of "fricreased 

understanding" is important for most every collaborative situation, but it becomes 

especially unportant for interdisciplfriary collaboration. Experts from one area who can 

develop better understandings of expert knowledge in another area can develop better 

solutions to problems—^tiie best possible solutions to problems. In the context of 
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chemical and biological terrorism, effective mterdisciplfriary collaboration must strive to 

develop these understandmgs because of the life and death stakes of this issue. 

Group Leader 

Anotiier research question from Chapter I asks, "What role does tiie group leader 

perform in a collaborative and friterdisciplinary situation. For this particular collaborative 

situation, Elecfrophysicist became the prfrnary cenfralizing force by keeping the group 

focused upon task and deadline. As a group leader, Elecfrophysicist also recognized the 

different, and sometimes competing, perspectives of each group member. 

Elecfrophysicist as Centripetal Force. The frnmune building group's collaborative 

effort was largely successfiil because of Elecfrophysicist's presence as leader. A leader is 

necessary in this group, even among a group of experts/academics who could each 

jwtentially become a leader, to ensure that the group remains focused on the task without 

deviating from it by engaging in one of the assumption fantasies. However, it is difficult 

to generalize about the role of the leader in an interdisciplinary and collaborative and the 

development of a document based upon one case study. Further studies in technical and 

professional communication addressing interdisciplinary collaborative groups are needed 

to substantiate fiirther the group leader's role and the necessity of a centralizing figure to 

guide the process. 

In this case, the leader made decisions about document content for the sake of the 

deadline. Architect disputed filters as a solution to trapping dangerous contaminants; 

however, the group as a whole decided that filters were the best means to address this 
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issue. Elecfrophysicist weighed evidence and pushed for this solution. He also did not 

allow the dispute to slow tiie process of writing the document. The presence of a sfrong 

leader ensured that this proposal was completed fri a timely fashion. 

Avoiding Occurrences tiiat Might Result fri Centrifiigal Forces. Electrophysicist, 

by becoming acutely aware of "assumption-fantasies" as identified in Rudden's piece, 

made certain the group remained on task to complete the project. Awareness of potential 

assumption-fantasies or unconscious assumptions group members may engage is 

important for a leader in any group process; however, it is perhaps more frnportant for an 

interdisciplfriary collaborative effort. The leader of an interdisciplinary group will 

succeed if he or she prevents any one discipline from overriding or superceding anotiier. 

Furthermore, the group leader must be able to reshape and redfrect forces that might 

otherwise cause the group to become unfocused. 

Because Elecfrophysicist prevented the group members from engaging the pairing 

fantasy and the dependence fantasy, he prevented the group from moving away from the 

task. Effective leadership in an interdisciplinary situation requfres continual clarification 

and defining of the group's tasks, goals, and mission. Electrophysicist used both face-to-

face exchanges and e-mail communication to reinforce consistently the purpose and goals 

for the group. The present case study reveals that an effective leader for mterdisciplfriary 

collaboration, in managing the process, will not allow any one perspective to dominate. 

Each disciplinary voice is heard and the final document should represent a culmination of 

disciplinary voices into one cohesive unit-a cohesive unit that shows that each discipline 
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was valued during the process because each discipline can bring something unique to the 

collaborative process. 

The leader's ability to effectively manage group process by becoming attuned to 

tendencies toward assumption fantasies and then by reshaping or redfrectfrig this energy 

back to the task results m the leader's presence as a centripetal force. If the leader does 

not become attuned to forces that push the group away from a task and derail group 

process, then these assumption-fantasies can become centrifiigal forces for collaboration. 

The immune building case study provides an example of effective leadership because he 

could effectively dfrect and focus the group. 

Managing Disagreement. Cross has argued that for a group to successfiilly 

collaborate, they must manage conflict so that it becomes productive. This analysis 

assumes that the group must find ways to effectively manage conflict so that they can 

successfiilly complete thefr task: 

The study shows how centrifiigal and centripetal forces, including cultural 
change and the multiple perspectives generated by a writing group, can create 
extended conflicts. These conflicts can be helpfiil if the tacit assumptions (e.g., 
those related to perceived audiences) are made explicit, discussed, and as much 
as is usefiil, synthesized. But if participants do not manage conflicts productively 
and one set of values simply replaces the other, then problems often are not 
resolved but buried, and they may resurface. It is particularly important, because 
of the increasing diversity of employees, that writers leam to manage conflict 
productively and receive the benefits of new perspectives. (133) 

Cross's statement is frnportant because h not only identifies how groups can collaborate 

effectively, but it also indicates how groups can collaborate effectively within situations 

that are increasingly diverse with very heterogeneous members from different specialties. 

He also says that for conflict (and collaboration) to become productive, it must occur "in 

an envfronment that fosters sound decision making" (133). His criteria for defining an 
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environment that fosters sound decision making includes "(a) functional system 

communication channels, (b) groups unanimously committed to the project and well 

equipped witii rhetorical and linguistic sfrategies (Broadhead & Freed, 1986, p. 133), and 

(c) a culture that capitalizes on dissensus" (133). 

The current study reveals that Elecfrophysicist became a centripetal force because 

he managed conflict effectively and because he helped the group to meet this criteria 

identified in Cross. He helped foster a good collaborative envfronment by creating 

situations for both face-to-face communication (September 29 meeting) and over e-mail. 

The group was unanimously committed to the project and each was well equipped with 

their own disciplinary language and knowledge to bring to the effort. Architects 

contributed by defining the space and stractural issues; the corporation provided 

technological approaches and expertise; the scientists offered their knowledge of 

hypothesis testing and theory to support the concept. 

Overcoming Disciplinary Differences and Competing Agendas 

The second research question asks, "How do interdisciplinary groups negotiate 

differences in composing the document?" Each member represented a different academic 

discipline: architecture, mechanical engineering, neuroscience, elecfrophysics, 

mathematics, and business. Furthermore, each member represented a different 

organization with its own agenda, which made the collaborative effort that much more 

complicated. 
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The fact that this group was committed to one overarching goal of completing the 

proposal and frying to attain funding for the project assisted the group in overcoming any 

divisiveness from differing disciplinary perspectives. But whereas an expert's potential 

frifransigence might undermine group process to some extent, his or her perspective as a 

representative from a field becomes critical for the interdisciplmary group process to 

succeed. We see a paradoxical relationship with regard to disciplinary differences. On tiie 

one hand, experts may believe in and hold firm to one idea while fridictfrig another (e.g., 

filtration vs. containment and concenfration vs. dose). On the other hand, those disputes 

result fri a cuhninatmg effort that becomes the heart of an friterdisciplfriary effort. The 

interdisciplinary effort, by its very essence, requfres that each member argue from his or 

her perspective and contribute knowledge and expertise that an intradisciplinary group 

might not possess. Although different members held different stakes in the process 

(engineers pushing products; architects holding design agendas), each member was 

committed to the overall goal of completing this project. The competing perspectives did 

act as centrifiigal forces to some degree, but these did not halt or delay progress. The 

complexity of similar goals and sometimes competing objectives are factors worthy of 

additional attention, and questions concerning the dynamics of other groups, similar to 

the immune building group, would become usefiil for fiiture research. 

Chapter I offered a question concerning how this group formed a community by 

using certain key terms. I did not observe group members building a common vocabulary 

with regard to conceptual frameworks for the proposal. In other words, the group did not 

develop a brand new lexis resulting in some sort of unique language for this community. 
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Each disciplinary professional argued from his or her own disciplinary perspective (e.g., 

engineer arguing for concentration over dose). However, the group did share common 

vocabulary related to the process of writing the proposal. Each member referred to 

statement of work, data, and visualization, for example, with an understandfrig that the 

other group members held some sort of tach understanding of such terms. They also held 

common beliefs that good data would resuft in the best possible document; the more 

information they could amass about a product or conceptual framework or theory then the 

better the document would become in the final analysis. Based on this one particular case, 

it is difficuh to generalize about language practices in groups that are formed with people 

from very diverse backgrounds. Future studies are needed to reveal the complexities of 

language use beyond what I have offered in this research. 

Synopsis of Conclusions 

The present study offers these conclusions, which indicate the significance of this 

research: 

• For any interdisciplinary collaboration, a number of centripetal factors can be 

present including deadlines and time consfraints and uses of mediating artifacts. 

Members can exercise a degree of control over these factors to become a unified 

group and to increase focus on the writing project. 

• Interdisciplinary collaborators use a number of tools or mediating artifacts that 

help constract the text. These mediating artifacts possess history, and these also 

represent power stractures within the institutions and disciplinary communities 
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from which these artifacts emerge. The study further reinforces the notion that 

texts, in a number of forms, are powerfiil because they constitute and reconstitute 

institutional and social power stractures. The tool can also become a significant 

centripetal force for collaboration. 

• Part of collaborating effectively as an interdisciplinary group requires that experts 

develop understandings of one another's fields of study. This understanding 

means that each person begins to develop an understanding through language -

even if it is only superficial - in order to work together effectively and maximize 

the benefit of interdisciplinary collaboration for a document. 

• Interdisciplinary collaboration that results in a technical or professional document 

necessitates a strong group leader. A leader in a collaborative situation should 

become attuned to a number of circumstances, and issues become increasingly 

complicated when a number of different people from a number of different fields 

collaborate to write a document. Effective leaders will recognize the diversity of 

disciplinary voices and make certain each voice is heard and different 

perspectives are incorporated into the text. 

Immime Building Group: Successfiil Collaboration? 

Of course, the million dollar question for this research is whether or not this 

group's effort was successfiil. DARPA opted to not fimd the proposal, but whether or not 

the proposal received fimding should not become a dominant criterion for determining 

the effectiveness of this collaboration. Rather, we should look to previously established 

standards for collaboration as well as the finding from this study to make determinations 
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concerning the success of this group. Although questions surfaced regarding the divide 

and conquer approach the group used after September 29 with regard to how much 

responsibility Elecfrophysicist was assuming for preparing the document, the group did 

effectively engage one another in a very short amount of time. This study has shown that 

the proposal contained an integrated, interdisciplinary theoretical and conceptual basis as 

well as approach to the test bed for an immune building. 

The immune building case also meets many of the criteria identified fri technical 

communication scholarship for successfiil and effective collaborative groups. The group 

effectively planned the document, engaged in dialogue on content issues as well as 

negotiated issues and addressed problems. The group was also sensitive to time factors 

and the deadline. They were effectively organized and managed, and the leader became 

the main cenfralizing force for collaboration in this situation. However, the group's 

success was attributed largely to the effectiveness of its leader. He made certain the group 

met the deadline, and he made certain each perspective was heard and incorporated into 

the proposal. He was sensitive to assumption-fantasies that could result in the group 

becoming unfocused, and Elecfrophysicist provided order and effective management to 

the process. This study has extended Cross's Collaboration and Conflict because it has 

offered input on the role of the leader in collaboration, and it has also probed the role of 

mediating artifacts as centripetal forces in interdisciplinary collaboration. We can also 

extend previous studies by considering the implications for workplace writing and 

agendas for fiiture research in this area. 
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Implications of the Study 

The following sections will fiirther clarify implications and significance of this 

study in these two major areas: tiie practice of workplace writuig and call for fiiture 

research. 

The Practice of Workplace Writing 

Subject matter experts, or SMEs, are working more and more in cross-disciplinary 

situations, and the technical writer will also fimction in these contexts. I agree with 

Hovde's call that "we need an in-depth sense of how writers, especially technical writers, 

form perceptions about subject matter before, during, and after draftfrig" (61). This study 

raises questions about the technical writer's role in such groups that combine people from 

widely different fields of expertise. One limitation of this study is that the immune 

building group did not solicit the skills of a technical writer in order to invent, to write, or 

to revise the proposal document. A case study that reports upon and analyzes a technical 

writer's role as he or she might work with a group similar to the one for the present study 

would become immensely useful to the field because it could reveal more about 

collaboration and technical communication within yet another indeterminate zone. 

Questions concerning how the technical writer works with each SME and how the 

technical writer is viewed by the members can cultivate knowledge in this area. The 

immune building case also provides an example of writing in non-corporate context, and 

such a case study helps distinguish this research as a unique within the scope of technical 

and professional communication scholarship. 
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Call for Future Research and the Big Picture 

Potential for additional research in interdisciplinary collaboration and technical 

communication lies in two different areas. First, we can leam much about workplace 

writing by studying these situations. The immune building group's collaboration indicates 

that new disputes come about over terminology and approaches to the writing process. 

Individuals from one particular discipline must leam to communicate across disciplinary 

boundaries m interdisciplinary situations so that collaboration can succeed. Furthermore, 

we can ask questions about the technical communicator's role in these situations. Does he 

or she become a facilitator for such interactions? Can he or she play a unique part in the 

editing process for such documents by understanding that different professionals speak 

very different disciplinary languages? 

Second, I hope to contribute to building a theory addressing interdisciplinary 

collaboration and technical and professional communication. Duncker indicates that these 

situations are becoming "more and more the norm," so scholars of technical and 

professional communication can make a valuable contribution by examining other 

situations similar to the immune building group collaborative context. Therefore, I call 

for fiiture research in this area. 

A problem with case study research lies in that the researcher can only provide 

one example to illustrate specific points, so it becomes difficult to generalize about other 

cases. The immime building group does offer insight into issues of interdisciplinary 

collaboration and technical/professional communication; however, fiirther research is 
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needed to test the assertions of this research for other groups composed of different 

people from different fields of study. 

This study did not address questions that may be of interest to other technical and 

professional communication scholars. Does tiie mediating artifact necessarily resuft in the 

best document? Do group members become too resfricted by tiie confines of a mediating 

artifact such as a chart, table, or graph? What can tiie technical communicator confribute 

to this kind of group? Technical and professional communication scholarship should 

move toward exploring collaboration and workplace writing in indeterminate zones so 

that we can inform workplace practices. Furthermore, we should move beyond exploring 

only corporate settings for technical and professional commimication studies and 

examine more closely writing fri non-corporate settings. Technical and professional 

discourses shape issues and create action to address problems like biological and 

chemical terrorism, an issue of grave concem given the current times. 

After September 11, 2001, the people of the United States were reminded that 

they could be susceptible to terrorism. Preventing such acts has become a paramount 

concem among leaders not only fri Washington, but also at the state and local level. The 

scope of this problem goes beyond any one group of specialists; it requfres the expertise 

of scientists, engineers, and architects as well as fire fighters, police officers, local 

emergency management officials, and medical professionals. The case study of the 

immune building group is a microcosmic examination of a larger effort, both nationally 

and internationally, to combat these threats to the U.S. citizenry. Interactions among a 
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number of individuals will undoubtedly continue to play a significant part of shaping, 

defining, and redefining issues. 

The immune building group's collaborative effort also symbolizes an effort in 

public rhetoric and civic virttie. The members wanted to build this immune buildfrig for 

several reasons. First, it would bring financial gain for their respective organization. 

Second, the project was important to each of their respective careers. For example, 

Neuroscientist said this project "was a make or break for his career"; he did not explain 

tiie reasons why tiiis project was so cracial, but nevertheless, the stakes were high. Thfrd, 

an ethical dimension existed in this effort. The group acted upon a certain notion of civic 

virtue and responsibility to safeguard other people from potential tiireats. The group 

members were engaged in acts of civic rhetoric to some extent because the discourse 

would influence not only the immediate context of preparing the project but also other 

contexts. As Elecfrophysicist remarked during the interview, "ideas created in these 

situations come up again and again. Even if the proposal isn't fimded, the ideas that come 

out will influence others." This context would influence other contexts such as situations 

for public policy creation and other proposal writing projects. Discourse lies at the heart 

of this process. 

Rhetorical and historical precedent also exists for the immune building group's 

work. Attitudes of civic virtue can necessary characterize the immune building group as 

well as the efforts of the Zumwalt Program. Hauser explains that "ancient rhetorical 

theory reflected the ideal of civic virtue permeating Greek and Roman political thought. 

This fradition emphasized the role of the individual as a public person" (19). In my 
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interviews with experts, they claimed they were attuned to thefr public responsibility. 

They realized that the purpose of their work was to serve the public good in some way, 

and they agreed that communicating ideas and risks with the public was important. The 

immune building group's collaboration fuses a tradition in civic rhetoric with technical 

and professional communication. We see the creation of a professional conmiunication 

genre, the proposal, operating within the context of public discourse. The ideas created 

during this collaborative process can influence other contexts, as I mentioned before, but 

this document did not serve only an organizational purpose. We study many other genres 

in technical and professional communication that predominantly serve organizational 

purposes or genres with audiences that may be fafrly narrow fri scope. This document 

influences and affects a large number of people in different situations. 
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