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ABSTRACT 

Requirements conflicts and negotiation are critical aspects of managing software 

requirements. The integration of the interests of all relevant stakeholders is essential, 

although difficult in a software development worId characterized by a diverse stakeholder 

community and organizational and budgetary constraints. The combination of distributed 

software development and the importance of involving of all relevant stakeholders in 

requirements meeting leads to a pressing need for the investigation of systems to support 

this process. 

This thesis is about the application of empirical methods to understand of how stakeholders 

reach resolution in distributed requirements negotiations. First, it develops a methodology 

for empirical studies of computer support in distributed requirements negotiations. This 

development begins with an in-depth exploration of pertinent conceptual and 

methodological domains. These domains are found in diverse research areas such as 

requirements engineering, management and negotiation research, group research and 

computer-supported collaborative work. By bringing together aspects of research in these 

fields a novel multi-faceted methodoIogy is created. 

This methodology provides guidelines for the investigation of research questions or 

hypotheses about computer support in distributed development teams. It progresses as a 

logical sequence fiom the analysis of the requirements negotiation situation, the relevant 

distributed group settings and the computer technology for requirements negotiations, to a 

discussion of important aspects to investigate and appropriate data collection and analysis 

procedures. 

To illustrate its usefulness, the methodology is applied to the design of an empirical study 

in a controlled environment. The study uses a muhimedia meeting system that incorporates 

audio and video channels, and real-time file sharing capabilities. Fifteen facilitated groups 

of three people negotiate requirements both in face-to-face meetings and computer- 

mediated distributed settings. Aspects investigated are group performance and behavior, 

and human facilitation in face-to-face vs. computer-mediated requirements negotiations. 

Contrary to traditional wisdom, groups in face-to-face meetings perform no better than 

those in computer-supported settings. The empirical evidence also indicates that (1) the 



distributed communication of stakeholders with conflicting views contribute to a more 

rational approach to negotiation and (2) that the human facilitation of distributed settings is 

possible and aspects that are detrimental or beneficial to facilitation in computer-mediated 

requirements negotiations exist. 
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This thesis examines computer support for decision-making groups involved in the 

negotiation of software requirements in geographically distributed software development. 

Requirements conflicts and negotiation have been recognized as critical aspects in 

managing requirements throughout software development (Nuseibeh & Easterbrook, 2000). 

Complex systems have many stakeholders and it is inevitable that some of these 

stakeholders will disagree about the system requirements and put different priorities on 

different system services. Requirements negotiation is the process of discussing the 

conflicts in requirements and finding some compromise with which all of the stakeholders 

can live (Kotonya & SommervilIe, 1998). 

As organizations move towards more globally distributed structures, distributed 

software development poses new challenges to effective communication necessary for 

requirements conflict resolution. Groupware systems allow the relaxation of the constraints 

of co-location and represent new opportunities for the communication of requirements in 

distributed projects. While there are studies of customer-developer communication using 

email in requirements elicitation (Matsuura, Takada & Nakakoji, 1998), multimedia 

systems in Distributed Quality Function Deployment meetings (Hiones, Jedrey & Zaaf, 

1993) and in groups using the WinWin model (Boehm, Rose, Horowitz & Lee, 1994), we 

are just beginning to understand how groups use real-time groupware systems in 

synchronous requirements negotiations (Boehm & Egyed, 1998). 

Computer support for synchronous requirements negotiations is a complex 

phenomenon, due to the intricate dynamics of decision making groups and of the 

combination of human, social and organizational factors that dominate software 

requirements negotiations. Its study requires the exploration of research areas such as 

software engineering and computer supported cooperative work (CSCW). An important 



contribution to the understanding of computer support for group work in Requirements 

Engineering is also research into group working and its dynamics. 

Over the past hundred years evidence about groups has been gathered through the 

application of scientific methods of study that include a combination of empirical and 

theoretical methods. While empirical evidence is important in testing theoretical ideas, 

theory serves as a means for understanding the problem to be studied and the evidence 

gathered (McGrath, 1984). CSCW is the area in which computers are designed to aid group 

work and an understanding of their support in collaboration is built through empirical 

studies, which, in turn, inform the improvement of systems under development or the 

design of new systems. Similarly, a cycle of model building, experimentation and learning 

is required in evolving knowledge in and understanding the discipline of Software 

Engineering (Basili, 1996). Empirical research, experimentation in particuIar, is regarded as 

a way of checking that our understanding is correct; analyzing the empirical evidence 

involves learning, and the ability to change and refine our models over time. Hence a 

combination of theoretical and empirical methods in the study of computer support for 

distributed requirements negotiations is needed in order to provide a sound basis for 

advancing knowledge in Requirements Engineering and Software Engineering. 

The research in this thesis addresses this specific aspect of groups using computers in 

Requirements Engineering: the development of a methodology for empirical investigations 

of computer-supported distributed requirements negotiations. The use of this methodology 

in investigating diverse aspects of computer-mediated requirements negotiations 

contributes to the development of knowledge based upon empirical evidence. It also 

provides the practitioners with information on the support that computers offer to 

requirements conflict resolution in distributed software development teams, and under what 

conditions. 

This introduction proceeds as follows. Section 1.1 introduces Requirements 

Engineering as an important but difficult undertaking in software development. Sources of 

requirements conflicts are discussed in Section 1.2. The role of effective communication in 

requirements conflict resolution and the challenges posed by distributed software 

development are discussed in Section 1.3. Section 1.4 tackles the potential support that 



groupware systems may bring to distributed requirements negotiations and discusses the 

need for systematic studies of such support. The specific aim and objectives of this research 

are discussed in Section 1.5, and Section 1.6 concludes with a preview of the remaining 

chapters of this thesis. 

I I Requirements Engineering 
Although a relatively new field in Software Engineering, Requirements Engineering 

has become of increasing interest for both academics and practitioners as one of the more 

important, but difficult and problematic phases of software development. Numerous models 

of the requirements process have been proposed, and problems associated with it have been 

documented, but the Software Engineering profession is still in the process of establishing 

an understanding of what is involved in developing requirements. Sommerville (1996) 

emphasizes these issues in defining Requirements Engineering: 

"The problems which software engineers are called upon to solve are often immensely complex. 
Understanding the nature of the problem can be very difficult. If the system is new, there is no 
existing system to help understand the nature of the problem. Consequently, it is difficult to establish 
exactly what the system should do. The process of establishing the services the system should 
provide and the constraints under which it must operate is called requirements engineering" (p. 64). 

Specification of requirements used to be regarded as an initial activity in the software 

development life-cycle preceding design, implementation and use. However, Requirements 

Engineering is now recognized as an ongoing activity that spans the entire development 

process (Sommerville & Sawyer, 1997) and requirements conflicts and negotiation are 

regarded as critical aspects of requirements management (Nuseibeh & Easterbrook, 2000). 

Case studies (Chatzoglou & Macaulay, 1996) report the reasons for various iterations of 

requirements during system development: requirements are revisited because they are 

found to be incomplete, there is the need for validation and verification of the requirements 

captured in the previous iterations, and that the requirements themselves are correct. 

Weaknesses in Requirements Engineering have come to be recognized as a fundamental 

problem of the software industry. The Standish Group Study (Chaos Report, 1995) shows 

that factors such as lack of user input, incomplete requirements and specifications, and 

changing requirements and specifications cause billions of dollars to be spent on software 

projects that are cancelled, completed late, over budget andlor lacking essential 

hnctionality. 



As the elicitation and negotiation of requirements has come to be seen as a 

fimdarnental component of the software engineering processes, it has also been noted that 

Requirements Engineering is dominated by human, psychological, social and 

organizational factors (Goguen, 1994). Somrnerville (1996) gives three reasons why these 

factors make Requirements Engineering a difficult undertaking: 

"(1) Large software systems are usually required to improve upon the status quo. The existing system 
may be manual or an out-cf-date computer system. Although difficulties with the current system may 
be known, it is hard to anticipate what effects the 'improved' system wilI have on the organizations. 

(2) Large systems usually have a diverse user community. Different users have different requirements 
and priorities. These may be conflicting or contradictory. The final system requirements are 
inevitably a compromise between them. 

(3) The people who pay for a system and the users of a system are rarely the same people. System 
customers impose requirements because of organizational and budgetary constraints. These may 
conflict with end-user requirements." (p. 66) 

1.2 Conflict and negotiation in Requirements Engineering 
As Sommerville notes, Software Engineering involves compromises. In particular, 

research in Requirements Engineering in the last decade reveals a number of sources of 

conflict. They include conflict between participants' perceptions of the problem, conflict 

between the many goals of a design, conflict between suggested solution components, 

conflicts between stated constraints, and conflicts in resource usage (Easterbrook, 1994). 

Ln fact, all requirements can be regarded as constraints on the solution space; with 

every requirement formulated, the solution space changes its shape. In this thesis conflict is 

considered in its broadest sense, namely conflict arises when the full satisfaction of two or 

more constraints is not possible. Thus requirements negotiation becomes a negotiation of 

such constraints on the solution space. 

For example, a major constraint that is difficult to manage is that of project resources. 

The reality of software development in recent years requires that the system be 

implemented within project schedules and budget, both of which are usually preset by 

management before the definition of requirements begins: 

Management decides what the cost and time constraints are. Management either accepts the 
restriction in functionality, or increases the budget (cost and time). .. . The technical solution cannot 
be developed in isolation to the budget (or not without a lot of wasted iterations) (Clarke, 2000). 



It is the system analyst that most often has the appropriate knowledge to assess the 

restriction in hctionality, and managing it is one Jnore ~hing that makes requirements 

engineering dzficult: 

I see cost as one of the ultimate constraints on a project. It's almost always there as a constraint in 
some form, but we don't tend to talk in terms of it as a requirement. For example, if a client wants a 
product, we discuss needs and expectations (and hence requirements by proxy), and I quote a price 
based on my assessment of the requirements, analysis, design, risks, etc. This makes it look as if 
pricelcost is separate from requirements, but of course I had an image of what the client would find 
acceptable in terms of cost, and may have needed to reduce the requirements as a result. So cost was 
a constraint (Gabb, 2000). 

Cost, as a management constraint, presents many problems for requirement writers. It means that you 
must consider what drives cost. It means that you need to constrain the requirements to fit within the 
cost. This means analysis of what costs what - it means limiting hnctions or features, or it means 
loosening all those ilities. It isn't easy. 
. . . This is just one more thing that makes requirements engineering so hard (Hooks, 2000) . 

Another major source of constraints arises £?om the different expectations that system 

stakeholders may have. Software systems are developed, used and evolved by people who 

work in a variety of organizational settings and have a visible stake in achieving a 

particular outcome. Scacchi (1 984) conducted a social analysis of s o h a r e  engineering 

practices as a cornerstone in understanding what it takes to manage productive software 

projects. He notes that "problems found in specifications may be due to oversight in their 

preparation or conflicts between participants over how they believe the system should 

function" and that "such problems point to tacit or explicit negotiations between project 

participants that must occur in the course of getting system specification developed" (p. 

54). 

The issue of requirements' politics (Andriole, 1998) adds to the complexity of 

requirements management and negotiation. Requirements data is frequently manipulated to 

serve almost-invisible political agendas. These political aspects define a "political space in 

which projects live . . . and die" (p.82), in which the importance of explicit and negotiated 

requirements is paramount, if project failure is to be avoided. 

This evidence contributes to a picture of S o h a r e  Engineering, and Requirements 

Engineering in particular, as taking place within a dense web of technical, organizational 

and social arrangements, evolving work patterns, and uncertain conditions. Our 

understanding of the multiplicity of ways in which these aspects shape the negotiation of 



constraints is very limited. There is the need for more studies of requirements negotiation in 

order to gain a better understanding of resolutions of these issues. 

t .3 Effective communication and challenges posed by 
distributed software development 
Effective negotiation of requirements requires effective communication. A study by 

Curtis, Krasner and Iscoe (1988) identifies that not only fluctuating and conflicting 

requirements, but also breakdowns in communication and coordination as two of the three 

major problem areas in Software Engineering. This finding stresses that a good approach to 

conflict resolution sllould emphasize comrnunication between parties. Case studies 

(Macaulay, 1996) show that problems often occur not only fkom an under-consideration of 

the social and organizational settings, but also fkom failure of customers and suppliers to 

communicate effectively. Macaulay (1996) emphasizes that appropriate human 

communication mechanisms need to be established as part of the requirements process. If 

different interest groups do not communicate effectively with each other, each will see the 

other as attempting to exert power and influence unreasonably. 

A distinctive feature of Requirements Engineering when compared to other phases of 

software development is that usually the stakeholders belong to more than one business unit 

in the customer and supplier organizations. When conflict arises, meetings are regarded as 

most effective to resolve it (Kotonya & Sommerville, 1998). Group session approaches to 

Requirements Engineering such as JAD (Joint Application Design) (Wood & Silver, 1995) 

have become proven techniques in achieving effective decision-making. They build work 

groups for the task at hand and are driven by the premise that high quality decisions can be 

achieved when 'the right people' are in the same meeting room. They typically involve 

client representatives such as executive sponsors, key user representatives and designer 

representatives. 

However, effective communication has been challenged in recent years by the trend 

of s o h a r e  projects to involve stakeholders in separate geographical locations. For 

example, allowing relevant participants to attend meetings at remote sites has become 

problematic in distributed structures. Case studies (Al-Rawas & Easterbrook, 1996) reveal 

that 



when it comes to selecting participants for such a meeting, mangers try to strike a balance between 
allowing the software practitioners to talk to 'the right people' and maintaining the smooth running of 
the rest of the business. 

Such selections based on criterion other than those of requirements knowledge can 

undermine the entire requirements development process. It is critical that the key 

participants are involved in developing requirements regardless of their location. 

1.4 Groupware for distributed group processes 
Fortunately, advancements in groupware technology have brought about the concept 

of virtual teams and a redefinition of the traditional meaning of meetings in distributed 

collaborations in software engineering. Groups no longer have to meet in the same location 

as new technologies allow the relaxation of the constraints of  co-location. However, 

groupware support for synchronous or asynchronous groups involved in Requirements 

Engineering activities had not been investigated to the extent merited by its practical 

importance. Asynchronous forms of electronic communication such as email and bulletin 

boards are described as potentially helpful for requirements negotiation; they bring 

advantages to the communication of requirements which were not thought of in traditional 

meetings: personality factors are less important in electronic discussions than in face-to- 

face, and strong personalities cannot impose their views on the requirements (Sommemille 

& Sawyer, 1997). 

Requirements Engineering, however, is lacking an understanding of real-time 

requirements negotiation meetings at a distance, and insights into the effects of using 

groupware systems on group's performance and behavior. One major research question is 

whether computers can successfully support the synchronous group negotiation processes 

in distributed Requirements Engineering. Studies of impacts of communication technology 

on group work have been of interest of behavioral and computer scientists since the 70's 

(Chapanis, 1975) and theories of media effects @aft & Lengel, 1984; McGrath & 

Hollingshead, 1994; Short, Williams & Christie, 1976) have been developed. They suggest 

that negotiations will not be as effective when carried out in communication media other 

than face-to-face interactions. Hence it is reasonable to be concerned that the difficulties of 

Requirements Engineering might be exacerbated when face-to-face communication is 

replaced by computer-mediated communication. 



However, the conclusion of these theories has been challenged along the years and a 

recent study indicates that the performance of groups defining requirements with 

audiohide0 and computer support can be "as good as of those in face-to-face meetings" 

(Olson, Olson & Meader, 1997). This finding emphasizes the need to further investigate 

and better understand opportunities and constraints that multimedia group support systems 

bring to the field of synchronous distributed requirements negotiations. For example, the 

effects on groups' performance and behavior in virtual requirements negotiations meetings, 

when different stakeholders are able to join the meeting from several remote offices, are 

virtually unknown. 

An answer to the question of successfil computer support for distributed 

requirements negotiations is not easy to fomulate, and it depends on our understanding of 

requirements conflict resolution and of group processes, on the technology being used to 

facilitate negotiation and on our definition of successful support. 

Therefore, the question is how to study computer support for requirements 

negotiations at a distance. Requirements Engineering needs systematic methods for the 

study of group processes in distributed, computer-mediated requirements negotiations. It is 

necessary that these methods take into consideration and allow the investigation of issues 

with respect to group interaction and performance, human-computer interaction, and 

human-human dynamics that is mediated by computers. 

I .5 Aim and objectives of this research 
The overall aim of this research is to develop a research methodology for empirical 

studies in requirements negotiations and apply it to the design of an empirical study of 

computer support in distributed requirements negotiations. 

This research endeavor requires an understanding of requirements conflicts and 

appropriate methods for the analysis of issues that surround requirements conflict 

resolutions. Relevant to the study of groups involved in negotiation processes are also 

contributions of research into groups working and knowledge of the empirical methods 

used to obtain these results. Further, an important contribution to the understanding of 

computer support for such processes in distributed development teams are the results form 

research into computer supported collaborative work. Therefore, the collaboration with 



different disciplines that provide the conceptual and methodological domain for the 

empirical study of computer support in distributed requirements negotiations is needed. 

Hence, thefirst objective of this research is: 

To determine an appropriate paradigm for empirical studies of computer support in 

distributed requirements negotiations. 

This paradigm will be most useful if it identifies key relevant concepts, models and 

methods that are appropriate for tlie empirical investigation of computer support in 

distributed requirements negotiations. Drawing upon this paradigm, the second objective in 

the research is: 

To develop a methodology to guide empirical studies of computer-supported 

distributed requirements negotiations. 

Any empirical study of complex human social processes, such as groups negotiating 

software requirements, is inevitably subject to artifacts that limit its applicability to real- 

world situations. Moreover, it is reasonable to assume that there is always a need for further 

study in order to build confidence in the results. If a body of empirical knowledge on 

computer-support for distributed requirements negotiations is to be built as a result of 

successive investigations of the same or related aspects of the complex phenomena, then 

the empirical situation in which these results were obtained needs to be carefblly 

developed, managed and documented. Therefore this thesis develops a research 

methodology in the form of guidelines for systematic study of requirements negotiation 

situations and diverse research questions and hypotheses about computer support in 

distributed requirements negotiations. Studies designed and conducted following the 

guidelines in this methodology would provide evidence that is useful not only in the 

evaluation of current technology support in distributed requirements negotiations but also 

in formulating recommendations for the design of future meeting technology to support 

such processes. 

To illustrate its usefulness the third objective of this research is: 

To apply this me tho do lo^ to the design of an empirical study of computer support 

in distributed requirements negotiations. 



The application of the methodology to the design of a particular empirical study 

exemplifies how the research guidelines developed as part of the methodology were 

followed in the investigation of a particular requirements negotiation situation and the 

study of particular research questions or hypotheses. The study setting is chosen to be the 

laboratory and experimentation is the approach to scientific inquiry. Requirements 

Engineering is one of the young research areas that benefits fiom experimentation. It is 

believed that the ability to study complex phenomena in controlled settings is invaluable in 

exploring diverse relationships in computer-supported requirements negotiations and that it 

provides the researcher with insights into relationships that are relevant to study in 

industrial software projects. 

Next, an understanding of the empirical data is needed; hence the fourth objective is: 

To analyze and interpret the results of the empirical study. 

The findings of such studies represent new empirical evidence in computer support 

for requirements negotiations in distributed teams, as the results of the application of the 

methodology developed in this thesis. 

1.6 Preview of the thesis chapters 
This research report begins with a review of relevant literature. Chapter 2 explores 

the research areas of Requirements Engineering, group research, negotiation behavior, 

computer supported collaborative work and methods for the study of groups. Requirements 

Engineering is described as a difficult area and an understanding of requirements conflicts 

and models for its resolution is sought. The group research is reviewed in the search for 

good practice models in the study of group interaction. Key concepts and models in the 

negotiation literature are then analyzed in order to understand integrative approaches to 

requirements conflict resolutions. This is followed by an exploration of the literature on 

theoretical and empirical evidence with respect to groups using computer support systems. 

Available methods for the study of groups are also reviewed and a range of empirical 

methods available for the study of computer support in distributed requirements 

negotiations are described. The key concepts, models and methods found as relevant to the 

study of computers in distributed Requirements Engineering are integrated in a research 

paradigm that concludes Chapter 2. 



Chapter 3 draws upon this paradigm and develops a methodology for empirical 

studies of computer support in distributed requirements negotiations. This methodology is 

intended for the use of researchers who design empirical investigations of distributed 

requirements negotiations, and who formulated an initial direction for study, consisting of 

(1) a requirements negotiation situation to study and (2) research questions or hypotheses of 

its computer support in distributed interaction. This methodology progresses as a sequence 

of logical actions to take in designing the empirical study, in gathering and analyzing data 

in order to answer the research questions, to test the hypotheses or to address exploratory 

issues. It addresses issues related to the design of such empirical studies, and recommends 

relevant methods to tackle them. 

Chapter 4 follows these recommendations and applies this methodology to the design 

of a laboratory experiment of distributed requirements negotiations. Facilitated groups 

using a multimedia meeting system are studied in face-to-face and several distributed 

settings. Hypotheses about the groups' performance and their human facilitation in 

distributed settings vs. face-to-face meetings are formulated; a multiple method approach 

(combining quantitative and qualitative methods) is used in collecting data on group 

performance and behavior, and on the facilitation of group meetings. Results are reported in 

Chapters 5 and 6 .  

Chapter 7 discusses the empirical evidence collected in this study, in relation to its 

hypotheses. Implications of the study findings are drawn in the form of recommendations 

to industry practitioners, in particular in enabling computer-mediated requirements 

negotiations meetings and their human facilitation in distributed development teams. 

Chapter 8 discusses the accomplishment of research objectives set in this thesis, 

summarizes major contributions of this research and concludes with future research 

directions. 



2 EXPLORING RELEVANT RESEARCH FIELDS 

Research Objectives 

> Determine an appropriate paradigm for empirical 
studies of computer-supported distributed 
requirements negotiations 

This chapter presents a review of several 
Develop a methodology for empirical studies oj 

research areas that provide the conceptual and computer-support in distributed requirements 
negotiations 

the methodo'ogicd domain for Apply this methodology to ilte design of an 

investigations of computer-support in distributed entpirical study 

Analyze and interpret the results of tlze empirical 
requirements negotiation. As stated in the first study 

objective of this research, these research areas 

are explored and a research paradigm is 

constructed based on key concepts, models and methods that are appropriate for the 

empirical investigation of computer-supported requirements negotiations. 

outlines the areas reviewed and the chapter sections in which they are presented. 

Section 2.1 reviews Requirements Engineering as the conceptual domain for the 

investigation of requirements conflict and negotiation. Soft System Methodologies are 

introduced in Section 2.1.2 as the appropriate approach to the analysis of the human 

activity system within which Requirements Engineering takes place. Major theories in the 

\ Soft System Methodologies / 
Requirements Engineering \ $2.1.2 / Group research 

52.1 52.2 

Methods for the study Negotiation behavior 
of groups 

Figure 2.1 Research areas explored 



group research are explored in Section 2.2. Then, negotiation literature is reviewed in 

Section 2.3 to gain an understanding of models of integrative approaches to negotiations. 

Further, Section 2.4 explores the literature on groups using computers in collaborative 

work. It provides the theoretical grounding for predicting and understanding potential 

effects of computer technology on groups negotiating in distributed settings. The social 

and behavioral sciences provide the methodological domain for empirical investigations of 

groups with technology in distributed requirements negotiations and available methods for 

the study of groups are explored in Section 2.5. A paradigm for the development of a 

methodology for empirical investigations of computer support in distributed requirements 

negotiations is outlined in Section 2.6. 

2.1 Requirements Engineering 
The importance of defining and managing requirements effectively throughout 

system development cannot be overstated. Experience has shown that the rigid sequence of 

the waterfall development Iife cycle is losing ground and that Requirements Engineering is 

no longer seen as a front-end activity with a definite end point (Scharer, 1997). It is, in 

essence, an ongoing process, characterized by technical, social, organizational and political 

issues, during which stakeholders define, understand, and most often negotiate 

requirements. 

This section begins by describing the iterative nature of requirements processes and 

the need for negotiations in system definition. The role of user involvement in the 

requirements process and of facilitated meetings in enabling conflict resolutions is then 

discussed. 



2.1 .I Software requirements: an iterative, technical and social process 
Most software engineering 

professionals believe that the requirements t 
M statement of 

requirements 

phase has its own life cycle and activities 

for its process models have been proposed 

(Sidiqqi & Shekaran, 1997). Although 

there is no agreement on what a general 

Requirements Engineering process is, a 
R 

pattern of activities can be distinguished in 

these models: after an initial set of Requirements 
negotiation 

requirements has been elicited, they are 
Figure 2.2. The elicitation, analysis and 

analyzed for conflicts, overlaps, omissions negotiation spiral 
and inconsistencies; requirements are then XWIXCE: (Sommenrille & Sawyer, 1997) 

documented and validated. McDerrnid 

(1994) notes however that requirements are in fact negotiated at this stage and it is 

misleading to think of them as being some complete and well-defined set of requirements 

for a system waiting to be discovered. Moreover, given the dynamic character of human 

interaction, it is not possible to turn requirements analysis and negotiation into a structured 

and systematic process (Sommerville & Sawyer, 1997); a better picture is drawn by more 

recent developments that arrange these activities on a spiral (e.g. see Figure 2.2) in which 

negotiation plays a critical role (Sommerville & Kotonya, 1998). Therefore, requirements 

are believed to evolve through an iterative process, in which the interaction and 

communication of a number of stakeholders plays an important role. 

Software projects involve a Iarge number of participants whose work flows are 

interdependent and highly specialized, and the regular performance of software engineering 

work gives rise to problematic situations. Requirements Engineering inherits characteristics 

of its embedding development life cycle that "must be understood not only as a 

mathematical or technological endeavor, but also as the outcome of a complicated social 

process" (Scacchi, 1984). Although Requirements Engineering has evolved as its own 

discipline in software engineering in the last 20 years, its classical methods are still largely 

concerned with notations for describing requirements, rather than the nature of what is 



being described or the process through which they are described. The social and 

organizational aspects such as conflict and cooperation, power structures, obligations and 

responsibilities have been scarcely accounted for in Requirements Engineering 

methodologies. Interestingly enough however, is that the people issue has been noted since 

"When thinking about why requirements are neither well-structured nor well-documented, one must 
not forget that any proposed methodology must be people-oriented. Technical matters matter very 
much, but it is the wishes, ideas, needs, concerns, and skills of people that determine the outcome. 
Technical aspects can only be addressed through the interaction of all people who have an interest in 
the system." (Ross & Schoman, 1977; p. 9) 

Only one decade later a distinction between hard and soft issues is made in socio- 

technical systems, which are computerized systems that interact with people and 

organizations, as well other engineered artifacts. Requirements for socio-technical systems 

span the issues addressed by the 'hard' and 'soft' methods (McDerrnid, 1994). In 

Requirements Engineering, methods that deal with 'hard' issues focus on the technical, 

functional requirements. In contrast, methods that deal with 'soft' issues have more to do 

with the so-called non-functional requirements such as ease of use and compatibility with 

power structures in an organization. The latter ones give most difficulty in requirements 

elicitation and in producing satisfactory systems. Case studies of problematic software 

projects reveal failures to realize that the goals of a system are defined within the total 

context of an organization and its political and social environment and not just in relation to 

technology (Robinson, 1994). Therefore, it is important that Requirements Engineering 

considers organizational issues such as work roles, power structures, obligations and 

responsibilities, and also allow emergent requirements to be debated through negotiation 

activities (McDermid, 1994). 

Requirements Engineering is thus characterized as taking place within a human 

activity system (Nuseibeh & Easterbrook, 2000). As defined in soft systems methodologies 

(Wilson, 1984), a human activity system is a set of purposehl hurnan activities, "generally 

describing humans undertaking purposeful activity such as man-machine systems, 

industrial activity, political systems". In contrast to 'hard systems analysis', multiple 

perceptions are possible and legitimate in hurnan activity systems; there will always be 

many possible versions of 'the systems to be engineered or improved' and system 

boundaries and objectives may well be impossible to define (Checkland, 1981). h 



Requirements Engineering, systems stakeholders are involved in defining and analyzing the 

changes that the new system will bring. Multiple views of the system and its role in the 

organization exist in relation to the different perceptions system stakeholders have of tlie 

problem situation. Checkland's (1 98 1) Soft Systems Methodology (SSM) provides 

powerful techniques for the analysis of human activity systems in Requirements 

Engineering and it is described in the following. 

2.1.2 Checkland's soft systems methodology 
SSM was developed to tackle 'soft', ill-defined situations in human activity systems 

and has been widely applied to difficult problem areas (Wilson, 1984). SSM is particularly 

useful in analyzing what people and I-oles are involved in the system and how they perceive 

and understand the world around them. It is taken a step further by ORDIT methodology 

(Dobson, Blyth, Chunge & Strens, 1994), a Requirements Engineering methodology in 

which the system is viewed as a whole by placing it within the broad operational 

environment, with the user as an integral part of the system. 

Shaw and Gaines (1996) explain SSM's 

general features and its applications to 

requirements analysis for a citizen ID system: 

There are seven stages of system analysis in soft 
systems methodology as shown in Figure 2.3. The 
initial stages are concerned witli system analysis 
and the later stages with system design. The 
CATWOE methodology of stage 3 is particularly 
interesting in its identification of the roles and 
expertise involved in the system definition. 

Checkland's methodology prescribes six essential 
components of a system that must be identified at 
the conceptual modeling stage. The CATWOE 
mnemonic is a reminder to search for each of these components in the system situation and make them 
overt in modeling. A system is defined through a transfortnation carried out by people who are the actors 
within it. The system affects beneficially or adversely other people who are its customers and there is 
some agency with power of existence over it who is its owner. The system has to exist within outside 
constraints forming its environment and the whole activity of system definition takes place within an 
ethos or ~veltanschauung that affects our views of it. The methodology is essentially pluralistic in 
emphasizing that there will generally be multiple choices for most or all of these components, and the 
particular choices made will result in different system models. 

Stage I :  The problem situation: unstructured 
Stage 2: The problem situation: expressed 
Stage 3: Root definition of relevant systems: 

CATWOE methodology 
Stage 4: Making and testing conceptual models 
Stage 5: Comparing conceptual models with 

reality 
Stage 6: Determining feasible, desirable changes 
Stage 7: Action to improve the problem situation 

Figure 2.3. Seven stages of soft systems 
methodology 

SOURCE: Shaw and Gaines (1 996) 



Figure 2.4 shows the CATWOE analysis applied to the requirements analysis for a citizen ID system. The 
CATWOE analysis is essentially a triply iterated pattern of "agent-actuality" pairs, and the agents defined 
become the subjects for report grid elicitation of conceptual models of the actualities defmed. Thus, for 
example, one set of grids elicited in this study was from citizens on "who to inform when I change 
address". 

WELTANSCHAUUNG 

ENVIRONMENT 

OWNERS 

CUSTOMERS 

"Citizen's 

state-citizen 
relations 

agency 

Figure 2.4. CATWOE analysis for a citizen ID system 
SOURCE: Shaw and Gaines (1996) 

A key concept in SSM is the notion of multiple perceptions in the problem situation 

and Checkland's work belongs to a body of knowledge on multiple viewpoints, which is the 

topic of the next section. 

2.1.3 Multiple viewpoints in Requirements Engineering 
The fact that system stakeholders perceive the system differently is one of the reasons 

that Requirements Engineering is a difficult undertaking. The concept of multiple 

viewpoints and the need to consider them in problem analysis can be traced to '70s: 

"to succeed, the task of anaIysis must be properly managed and coordinated, and the requirements 
definition effort must embody multiple viewpoints. These viewpoints may be overlapping and, 
occasionally, contradictory." (Ross & Schoman, 1977; p. 10) 

It was however only in early '90s when the existence of multiple viewpoints has been 

recognized as a positive aspect of software development and integral part of Requirements 

Engineering. Darke and Schanks (1996) present a conceptual framework that integrates 

existing viewpoint development approaches in Requirements Engineering. These 

approaches regard the topic from different angles but a common feature is the definition of 

viewpoint to represent a particular perspective or set of perceptions of a problem domain. 

The subjectivist approach is discussed, which considers a viewpoint to be an interpretation 



of reality, subjectively constructed via the holder's particular social and organizational 

values and beliefs. It is believed that there is no 'correctt viewpoint to be discovered and 

described. Different groups create their own view of a particular organizational situation 

based on their shared framework of values. Different viewpoints can therefore exist, and 

each is valid for the particular organizational group that maintains that viewpoint. Methods 

for viewpoint integration are proposed that use several representation schemes ranging 

from informal to formal representations. Management of conflicts and inconsistencies 

during the viewpoint integration is important as a way of understanding relationships and 

differences between viewpoints. Different approaches differ from proposing the exploration 

of conflicting views (e.g. (Checkland, 1981), (Easterbrook, 1994)) to adopting a formal 

semantics perspective to inconsistency (e.g. (Finkelstein, Gabbay, Hunter, Kramer & 

Nuseibeh, 1994)). The latter approaches, although usefil in supporting reasoning about 

system specifications, are not the most appropriate way of capturing differences of 

interpretation and perception between user viewpoint agents during requirements 

acquisition, when human, social and organizational issues can predominate. The limitation 

of these approaches is that they provide models for the representation and analysis of the 

viewpoints, with no regards of how they are constructed socially through interaction of the 

owners of these viewpoints. 

Easterbrook (1 991) and Robinson (1 990) develop models of conflict resolution 

through negotiation and they are presented in the next section, which gives special attention 

to conflict in Requirements Engineering. 

2.1.4Conflict and models of conflict resolution in Requirements 
Engineering 

Occurrence of conflict is inevitable in any collaborative enterprise (Wastell, 1993). 

The inherent differences between individuals' experiences, personalities and commitments 

make the potential for conflict inherent to any group of people. In system design, there is a 

wide range of stakeholders, defined as "end-users of the system, managers and others 

involved in the organizational processes influenced by the system, engineers responsible 

for the system development and maintenance, customers of the organization who will use 

the system to provide some services, external bodies such as regulators or certification 

authorities" (Sommerville & Sawyer, 1 997). OAen these stakeholders have their own 



agenda of what work needs to be done, how to divide the work, what tools to use, and how 

the computer system should support their work role. The system design becomes a 

"pluralistic, conflict-laden process" to which conventional design methodologies cannot be 

applied: 

"systems development is a complex social phenomenon. Conflict and uncertainty are endemic, the 
search for simple prescriptions, so-called laws, is naYve and fatuous" (Wastell, 1993; p. 84) 

Although the presence of conflict and the need for negotiation of requirements was 

noted as early as 1977: 

"each of these parties is a partisan whose conflicting, and often vague, desires must be 
amalgamated through requirements definition". (Ross & Schoman, 1977; p. 9), 

conflict has been regarded as destructive for a long time, and many models in software 

engineering either disregard its presence or concentrate on its elimination and avoidance. 

The study of Curtis and colleagues (Curtis, Krasner & Iscoe, 1988) pioneers a decade of 

research that regards conflict as productive, following Deutsch's (1973) suggestion that the 

confrontation of divergent views can in fact produce new perspectives and more 

comprehensive views, leading to superior decisions. Consequently conflict was regarded as 

beneficial to a 'more coinplete' system analysis and design. 

Part of the problem in dealing with conflict however is that conflict is not easy to 

define although examples of it in software development exist. Easterbrook (1994) defines 

conflict as arising because of differences between the goals and desires of participants in 

the system development process and discusses the case of cognitive conflicts in the design 

of a library system where two librarians have different views of the library. He also 

proposes a model for integrating conflicting domain descriptions and the system Synoptic 

to demonstrate its implementation (will be described in Section 2.4.1.3). It is a prescriptive, 

not a rigid formal process, that progresses from an exploration of multiple viewpoints, 

generation of suggestions for resolving the conflict and evaluations of theses suggestions. 

The emphasis is placed on the exploratory phase in which participants learn about other 

viewpoints by comparing them with their own. The basis of the model is that in 

requirements analysis the exploration of the areas where participants' descriptions differ 

can lead to a much better understanding of the domain; an integrative approach is then 

proposed, to ensure that when divergent views arise they are incorporated in the process. 



Robinson (1990) gives an example of user involvement and resistance in defining 

requirements for a university admission system. The analyst and the system user negotiate 

the requirements for the system; at issue is the amount of computer time in which the 

system user must engage. While the analyst supports typical goals of an automated filing 

system, the user desires to work away from a computer at a variety of tasks. Perceiving the 

specified system as conflicting with her objectives, the user negotiates for a card file that 

would complement the automated system. In support of such situations, Robinson focuses 

on formal models of users' desires and resolution methods, and develops automated means 

to promote integrative behavior during requirements specification. The design tool Oz uses 

integrative reasoning, which is an abstraction of integrative negotiation behavior (Pruitt 

1981). It includes motive and conflict representations, and algorithms to generate 

resolution. The underlying model represents an interplay between acquisition of user goals 

and objectives and their representation in a specification language. The support system Oz 

will be described in Section 2.4.1.3. 

Boehrn and his colleagues (Boehm et al., 1995) address the issue of requirements 

conflicts through win-win agreements. They develop the WinWin Spiral model, which 

extends the spiral software development model (Boehm, 1988) by adding Theory W 

activities to the front of each cycle. Theory W is a management theory and approach, which 

says that making winners of the system's key stakeholders is a necessary and sufficient 

condition for project success (Boehm & Ross, 1989). Its three specific activities are (1) 

identify the system or subsystem's key stakeholders, (2) identify the stakeholders' win 

conditions for the system and (3) negotiate win-win reconciliations of the stakeholders' win 

conditions. 

There is aIso the issue of politics and power in system development. In the area of 

information technology (IT), however, research on the roles of power and politics in IT 

implementation and organization change is relatively uncommon and actual empirical 

studies are scarce. Studies of organizational politics and power in information system 

development (Levine & Rossmoore, 1992; Wame, 1998) reveal that any large or integrated 

systems development would be fertile ground for the kind of conflict born of protecting 

one's interests in an organization. Warne (1998) refers to user-user, user-developer and 

developer-developer conflicts; while the first two types were discussed above and are more 



frequent in the context of Requirements Engineering, developer-developer conflicts are also 

important as they can also develop with regard to requirements. The term user is broadly 

defined to mean potential users of a system, or, anyone fiom the business area of an 

organization who will be directly or indirectly impacted by the development or 

implementation of an information system, including managers who will manage staff using 

the system, staff on steering committees or other committees influencing the development, 

and senior managers who have some decision making power in regard to the development. 

The term developer is defined to mean members of the information system project 

development team and their supporting and clerical staff, contractors Erom outside the 

organization who may be employed to work on tke development of the project; and 

members of the organization information systems department who have some responsibility 

for the development or ultimate maintenance of the system. Warne (1998) finds that 

conflict between user groups is not only less frequently detected and resolved than conflict 

involving developers, but it is also the most significant threat to the success of the project. 

Also, Levine and Rossmoore (1992) examine the politics and the function of power in a 

case study of IT implementation and find a power vacuum in the IT effort which resulted in 

political havoc, and caused competition and confusion, wasted effort, and a significant lack 

of productivity with regard to the implementation of a multimillion-dollar IT effort. 

It is no surprise then that prescriptions for "user involvement" and "top management 

support" are often offered as therapies for improving the prospects of developing systems 

that are both internally and externally valid (Wastell, 1993). User involvement has been of 

interest in software engineering for the last twenty years and it is the topic of the next 

section. 

2.1.5 System user involvement in Requirements Engineering 
Involving the system users in the requirements process is necessary in developing a 

shared understanding of the work problems and the impact of technical solutions on the 

work. It has been hypothesized that the success of a system is proportional to the degree to 

which the users are involved in its design and development (Carmel, Whitaker & George, 

1993; Holtzblatt & Beyer, 1995). The methodologies of Joint Application Design (JAD) 

(Wood & Silver, 1995) and Participatory Design (PD) (Schuler & Namioka, 1993) are well 



known for operationalizing user involvement in software development, established largely 

in North America and Scandinavia respectively. They belong to a range of methodologies 

for user involvement that cover mainly three styles (Mum ford, 198 1): 

Consultative design, which leaves decision-making power to the IS staff. Users are 

simply sources of information with little to no influence or control. 

Representative design, which involves selected user representatives in the actual 

design formulation and decision-making. JAD falls into this category. In JAD, all 

areas of relevant expertise should be represented, minimizing potential for an issue 

being irresolvable owing to insufficient authority or expertise on hand. The JAD 

meeting involves low- and middle-level managers - the employees presumably 

empowered with decision making authority. 

Consensus design, which assigns responsibility for the system development process 

to the users. The users are continuously involved throughout the design process. PD 

falls into this category, involving lower-level, operational users - often excluding 

management from the process. It is presumed that operational users are the most 

qualified authorities on improving their workplace and that empowerment (for project 

decisions) extends to the operational staff. 

On the other hand, user involvement is not a panacea because it brings with it user 

resistance to organizational change. User resistance is a manifestation of conflict in system 

development (Wastell, 1993) and Robinson's example shows that the user-analyst 

relationship may, at times, be a rocky one. 

Wastell (1993), however, sees user resistance as a natural, even healthy, reaction in a 

development world where system success is a relative phenomenon. As Waste11 (1993) 

explains, system projects are particularly prone to conflict because they are complex, often 

under-resourced and subject to acute time pressure. Different individuals and groups 

compete to increase their power and rewards and new systems often become objects of 

political and territorial struggles: 

"systems development is a stressful enterprise; it involves change and uncertainty. 
. ..Organizational change and many conventional stress factors can readily be identified: 
changes to jobs, new responsibilities, loss of status, careers jeopardized. .... Why are systems 
resisted? Because people are fearhl of the unknown; they resist any change; under stress they 
become defensive and antagonistic" (Wastell, 1993; p. 88) 



Classical strategies that users develop, recognized as symptoms of user resistance, are 

reported in the literature (Scharer, 1997). They include the 'kitchen sink' strategy (an 

exaggeration and protective overstatement of needs), 'smoking' strategy (setting up a smoke 

screen by requesting 10 system features when in fact only one of them is wanted) and 'the 

same thing' strategy (manifested by the statement "just give me the same thing I'm getting 

now"). Moreover, situations can escalate into more dramatic "win-lose" strategies where 

attempts at persuasion and negotiation break down, as one case study reveals: 

"we [system users] were very defensive, because we felt they [system developers] were trying 
to have us fit the system and we wanted to have the system fit us" (Wastell, 1993; p. 76) 

The examples presented add to the evidence that an effective communication with 

and among the system users that hold relevant expertise in formulating the requirements is 

essential for conflict management in Requirements Engineering (Curtis et al., 1988), 

(Easterbrook, 1994). It becomes important that investigations of conflict resolution in 

Requirements Engineering focus on effective communication modalities among relevant 

stakeholders. 

2.1.6 Human communication during requirements and project success 
The study of software projects by Curtis et al. (1988) reveals that communication 

problems are a major factor in the delay and failure of software projects. Later case studies 

not only underscore the importance of communication activities in Requirements 

Engineering (Al-Rawas & Easterbrook, 1996) but also suggest that Requirements 

Engineering succeeds or fails based on how well people can work and communicate 

together (Holzblatt & Beyer, 1995). Gasson (1995) conducts a study that indicates that lack 

of appropriate communication mechanisms resulted in interest groups developing different 

views of requirements. This in turn led to attempts to exert power and influence over each 

other, without the groups achieving a common understanding of requirements and resulting 

in the project being eventually abandoned. 

Al-Rawas and Easterbrook (1996) investigate communication channels in software 

development projects and reveal that one cause of breakdowns in large projects is the 

restriction to the so-called "over the wall" communication, one way channel that the 

analysts are faced with in their communication with their clients. The artifact of this 

communication is documentation, which was actually found as ineffective in the 



communication in software development (Curtis st al., 1988). In the context of customer- 

oriented Requirements Engineering a strong case is made for face-to-face communication, 

continuous, synchronous team work in design meetings, cross-functional teamwork, shared 

decision making and consensus (Holtzblatt & Beyer, 1995). Requirements emerge and are 

negotiated through such interactions and an evolving understanding of requirements 

necessitates considerable investment in customer-developer links. Keil and Carmel (1 995) 

define a number of customer-developer links to describe the many ways in which 

developers and customers communicate. Direct links (e.g. facilitated teams and interviews) 

are believed to be particularly important in situations with a high level of ambiguity such as 

the communication of requirements, when compared to indirect links (marketing and sales 

link) where increased filtering and distortion of information may occur. Their study reveals 

that developers are best served by establishing direct links through which information can 

be exchanged between developers and customers in order to enhance their mutual 

understanding. 

Case studies (Al-Rawas & Easterbrook, 1996) reveal that face-to-face formal 

meetings and discussions are highly used in software projects (65% of the communication 

channels), in spite of the finding that organizational and social issues have a great influence 

on the effectiveness of such communication activities. These issues inhibit communication 

among development teams thoughout the development process: not only is the selection of 

client representatives affected by organizational power, but also the effectiveness of face- 

to-face meetings is as high as the ability to mediate the dominance by some members of the 

group. Thus, direct communication modalities and any investigations of such modalities 

must address interpersonal dynamics and idiosyncratic differences that can get in the way 

of developing a complete, accurate understanding of the customer problem and potential 

solutions (Al-Rawas & Easterbrook, 1996). 

Group approaches to Requirements Engineering and the role of the facilitator are 

discussed in the following section. 

2.1.7 Facilitated group approaches to Requirements Engineering 
There is an increased recognition of the importance of group session approaches to 

requirements capture, analysis and negotiation. Macaulay (1996) discusses a number 



general characteristics particularly important to the requirements group involved in decision 

making: face to face meetings are regarded as a rich medium of communication in which 

people can see each other and be sensitive to each other's behavior and reaction; they allow 

the participants to share the workspace and the use of whiteboards and flipcharts are useful 

visual aids in the creation and manipulation of shared artifacts such as analysis diagrams. 

Another feature common to most group session approaches to Requirements 

Engineering is the role of the facilitator. The facilitator plays a key role in assisting the 

group process and in mediating communication between its members. Examples of group 

session approaches in which this role is defined and which are regarded as means of 

improving human communication in Requirements Engineering are JAD, Quality Function 

Deployment (QFD) (Sullivan, 1986), Cooperative Requirements Capture (CRC) 

(Macaulay, 1993) and PD. While in the first three approaches the role and functions of the 

role of facilitator are distinct and specialized, PD does not use the term of 'facilitator' but 

'designer'. A representative of the design team acts both as a facilitator and technical 

advisor. The facilitated approaches are introduced in the next paragraph, followed by a 

discussion of the facilitator's role. 

JAD (introduced in Section 2.1.5) is a structured analysis approach developed by 

IBM and used in a variety of business activities including enterprise modeling, 

requirements definition for a new system, strategic planning, solving problems, resolving 

conflict and so on (Wood & Silver, 1995). JAD not only proved to increase productivity 

over traditional design methods by providing means for the identification and reconciliation 

of various viewpoints, but also by supporting users in reviewing models developed and 

analyzing their own problems (Macaulay, 1996). QFD is a quality approach to 

requirements that provides a way of translating customer requirements into appropriate 

technical requirements by the use of the 'House of Quality' matrix (Sullivan, 1986). The 

customer's voice provides the driving force for identifjmg objectives for the software 

product. The objectives are then used to derive the high level design, and so on, the 

customer voice acting as a driver for the whole software development process. Macaulay 

developed CRC (1993) that is similar to JAD in that the role of participants and the role of 

the facilitator are clearly defined. It is different in that the focus is on the user and the user 

environment. 



While these aspects underscore the importance of group session approaches to 

Requirements Engineering, problems can develop. On the one hand, group meetings 

provide powerhl means to have the right people in the room, not only participants with the 

authority and knowledge to determine business requirements but also system users with the 

ability to provide functional requirements. On the other hand, face-to-face meetings are 

vulnerable to political manipulations (Goguen, 1994) or other 'generic problem syndromes' 

identified by Westley and Waters (1988). They include disagreements on agenda, hidden 

agendas and power struggles, dominance by some members, fear of volatile issues and 

hostility. This is where the role of the facilitator becomes very important in managing 

group dynamics. 

Facilitation is a process that involves managing relationships between people, tasks 

and technology, as well as structuring tasks and contributing to the effective 

accomplishment of the meetings outcome. Dubs and Hayne (1992) discuss a number of 

activities of the facilitator, ranging from ensuring that members identify and maintain a 

discussion focus, ensuring that everyone has an opportunity to contribute to the discussion 

and decisions, confronting the group regarding its process, managing group creativity and 

conflict, to intervening when appropriate at level of group instead of individual. These are 

possible through active involvement in the following groups of activities that often interact 

with each other, as described by Dubs and Hayne (1992): . Monitoring is used to observe the interaction and keep track of what is happening in a meeting, i.e. the 

time (keeping to the agenda), who is participating and how much, relationships between participants, 

the tools being used and the technology. . Process activities within the meeting surround and interact with the actual work or task activities; this 

activity is highly dependent on the monitoring activity, which may point out potential problems to be 

dealt with. . Task activities are divided into three phases: stating the task objective, performing the task, and 

closing. 

Recording can occur at the monitor, task, or process level, i.e. recording of the task or a summary of 

the task activity, recording the coming and going of participants so that it may be later determined who 

participated in the particular tasks. 



Wood and Silver (1995) elaborate on a number of skills that facilitators use in 

performing these activities. A good facilitator's repertoire include abilities such as: . Communicate well, i.e. getting a point across clearly and succinctly . Separate idea from the person, i.e. recognizing spoken ideas for what they are 

rather than from who is presenting them 

Listen well, i.e. listening to distinguish unproductive diversions from those with 

substance, and listening for hidden agendas 

Lisren with the eyes: seeing, i.e. observing interpersonal cues and looking for 

gestures bearing messages, to tell when someone wants to speak and prompt that person 

. Maintain authority and control, i.e. keeping aware of all aspects of the conversation 

and following up with decisive direction 

Elnpower the group, i.e. helping the group to consider new options, evaluate and 

revise decisions 

This section explored the field of Requirements Engineering in order to understand 

requirements conflict and models for its resolution. Soft system methodologies were 

introduced as providing appropriate techniques for the analysis of 'soft' issues in 

Requirements Engineering. The review of literature also revealed that facilitated group 

session approaches and negotiation models that encourage the integration of all relevant 

stakeholders' interests are important in the study of requirements negotiations and indicate 

the importance of sb~dying these aspects in distributed settings. Hence it becomes necessary 

to continue with the exploration of the research on groups and of literature on negotiation 

behavior. Section 2.2 presents a review of the key concepts and techniques in the study of 

groups, while Section 2.3 
SoR System Methodologies 

reviews concepts and Rcquircments 
human activity systems 

practices of negotiation Models of requirements (Checkland. 198 1 ) 
confl~ct resolution 

(Easterbrook. 1994; 
behavior, in order to Robinson. 1990; B O ~ ~ I I I ,  I 998) 

understand integrative l I 

I - 
methods of decision making 
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in groups. ' \ 



2.2 Group Research 
The study of groups has been the interest of social psychologists for a long time, as 

groups are believed to exhibit performances that their individual members, acting alone, 

might never manifest (McGrath, 1984). This fieled the continued interest in groups as 

potential for improving task performance. Furthermore, group interaction process is at the 

heart of models of the study of groups (McGrath, 1984). Understanding the interaction of 

group members is considered an important step in studying and getting insights into groups 

as task performance systems. This section reviews key concepts of major theoretical 

formulations in the study of groups as task performance systems and in the study of group 

interaction process. 

2.2.1 Groups as task performance systems 
It is generally agreed among group researchers that differences in tasks should be 

taken into account when differences in group task performance are being studied (McGrath, 

1984). As a result, there have been a number of substantial efforts in analyzing and 

classifying tasks that groups do. It is beyond the scope of this chapter to discuss them in 

detail. We present instead McGrath's (1984) integration of major theoretical formulations in 

this direction. 

McGrath's task classification proposes that all group tasks can be categorized as one 

or another of four basic task performance processes, each with two major subtypes: to 

generate (ideas or plans); to choose (a correct or a preferred answer); to resolve (conflicting 

views or conflicting interests); and to execute (in contests against another group(s) or in 

competition with external standards of performance). 

The four processes are related to one another and arranged in a circwnplex structure 

(Figure 2.5) defined by two dimensions: (a) the kind and degree of interdependence among 

members in the task perfomance process (from cooperation to conflict or competition), and 

(b) the degree to which the processes involve conceptual versus behavioral activities. 
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Figure 2.5. McGrath's group task classification 
SOURCE: (McGrath, 1984) 
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Although developed in 1984, 

McGrath's circumplex is the 

dominant task classification scheme 

in the study of groups in the last 

decades. It represented a framework 

used to describe tasks in empirical 

studies and to develop theories of 

media effects that address the 

relationship between groups, tasks 

and technology (e.g. TIP theory, 

presented in 52.4.2.1). 

Table 2.1. Quadrants, task types, and key 
concepts in McGrath's task circumplex 

QUADRANT I: GENERATE 

Type 1. Planning Task: generating action-oriented plans. Key 
notion: action-oriented plan 

Type 2. Creativity Tasks: Generating ideas 
(e.g. brainstorming). Key notion: creativity 

QUADRANT 11: CHOOSE 
Type 3. Intellective Tasks: Solving problems with a correct 

answer. Key notion: correct answer 
Type 4. Decision-Making Tasks: Dealing with tasks for which the 

preferred or agreed upon answer is the correct one. Key 
notion: Preferred answer. 

QUADRANT Ill: NEGOTIATE 
Type 5. Cognitive Tasks: Resolving conflicts of viewpoint (not of 

interests). Key notion: resolving policy conflicts. 
Type 6. Mixed-Motive Tasks: Resolving conflicts of motive- 

interest. Key notion: Resolving pay-off conflicts 

QUADRANT IV: EXECUTE 
Type 7. Contests/Battles: Resolving conflict of power; competing 

for victory. Key notion: Winning 
Type 8. Performances: Psychornotor tasks performed against 

objective or absolute standards of excellence. Key notion: 
Excelling. 



Although the group task is one key aspect in the theoretical formulations along years, 

the 'essence' of a group lies in the interaction of its members (McGrath, 1984) and research 

on group interaction is the topic of the next section. 

2.2.2 Group interaction process 
Group interaction process is the centerpiece of models of study of groups. McGrath 

(1984) discusses input forces that singIy or in combination shape the group interaction 

process, forces such as: properties of group members, properties of the standing group 

(group structure), properties of task/situation and properties of the surrounding 

environment. Furthermore, the interaction process and its results potentially lead to changes 

in those very input conditions such as changes in the members themselves. 

The observation and analysis of the dynamics of group interaction have been the 

topic of researchers over the last forty years. The work of Bales and associates (Bales, 

195 I), (Bales & Cohen, 1979) dominated the field with the development of the early IPA (a 

system for the Interaction Process Analysis) (Bales, 195 1) and the subsequent SYMLOG (a 

System for the Multiple Level Observation of Groups (Bales & Cohen, 1979)). They are 

two major systems developed for the study of group interaction in small problem-solving 

groups. Both are attempts to formulate some of the basic structural characteristics and 

dynamic processes one would expect to find in small groups, utilizing knowledge in 

sociology, social anthropology, social psychology and psychology. 

In his work, Bales posits that two fundamental processes underlie the interaction of 

problem solving groups: instrumental or task oriented processes associated with the effort 

to deal with the group's task; and interpersonal or social-emotional processes associated 

with the interrelationships of the members. Historically, P A  was the first effective and 

extensive attempt to observe group interaction directly and in a systematical way. Later, 

Bales proposes a three-dimensional model to account for interpersonal behavior and 

develops SYMLOG. It is an enhanced and more widely used methodology, and represents 

the topic of the following section. 

SYMLOG (Bales & Cohen, 1979) is a methodology for the observation, coding and 

analysis of group dynamics. It assumes that group interaction can be measured in terms of 

three dimensions. Each dimension represents a continuum on which people can be 



positioned according to their behavior as group members. Dominant or submissive 

behaviors associated with perceived influence and power constitute an upward-dawmvard 

(U-D) continuum. The socio-emotional oriented behavior is assessed along a positive- 

negative (P-N) continuum. It illustrates a person's concern for establishing and 

maintaining interpersonal bonds with others. The task-oriented behavior is assessed on the 

forward-backward (F-B) continuum; it illustrates an individual's concern for performance. 

Using the standard 

SYMLOG coding schema (Bales 

& Cohen, 1979), a field diagram 

of the interaction is generated. 

The field diagram is a visual 

representation of images of group 

members in a two-dimensional 

plane whose vertical axis is the F- 

B dimension and the horizontal 

axis is the P-N dimension (for an 

example, see Figure 2.6). The 

image of each group member is 

represented in this field as a circle Figure 2.6. SYMLOG field diagram of a four-person 

whose radius conveys the level of group. It illustrates a task-oriented group behavior, 
member F very dominant and member c2 less fiiendly 

dominance. The larger the circle, in the interaction than the rest of the group 

the more dominant the person. 

The advantage of using SYMLOG lies not only in the ability to narrow the vast range of 

individual behaviors in groups to a manageable set of significant dimensions with easily 

identifiable names (Mabry & Barnes, 1980); but also in its ability to provide such a visual 

representation a picture of the images of team-members in this three-dimensional 

interpersonal space, as they might appear to a team member or an observer. Bales and 

Cohen (1979) argue that this graphical representation of group dynamics is more powerfbl 

than numerical information: "the visual diagrams seem to &ow (. . . ) observations of group 



processes and group relationships in a concrete and observable manner and to speak about 

them much more easily and directly than they generally can about numerical data". 

There are a large number of different applications of SYMLOG, ranging from its use 

as a tool in behavior therapy to facilitate understanding of clienvtherapist relationships, in 

classrooms to determine differences between effective and ineffective teachers, and in 

providing feedback to enhance collaborative behavior (Losada, Sanchez & Noble, 1990). It 

has also been used in documenting group interaction in investigating group performance as 

a function of group interaction process. A comprehensive list of all areas of application can 

be found at: www.symlog.con~. 

Other major contributions to the study of group interaction include the work of 

Steiner (1972), and Hare (1976). Steiner introduces the concept of process losses -- 

somewhat related to Bales' processes -- to explain the decrease in group's productivity. The 

two types of process losses proposed are: those due to shifts in group members' motivation 

(Bales' social-emotional processes); and those due to the need for coordination of actions of 

different members (Bales' task processes). Hare (1976) extends Bales' three dimensional 

space used in SYMLOG and proposes four interpersonal relations dimensions: (1) 

dominance versus submissiveness, (2) positive versus negative, (3) task-serious versus 

expressive and (4) conforming versus nonconforming. 

This section reviewed relevant research in group research. Group task performance 

and interaction processes were described as two main aspects in the study of groups. Not 

only is it necessary to consider differences in tasks when group performance is assessed, 

but also understanding group 
I . I  I , ' I  1 

interaction is seen as I . , , \  

Models of groups as task 

important in understanding performance systems and 
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2.3 Modeling Negotiation Processes 
As Pruitt (1981; p. 1) defines it, 

"Negotiation is a process by which a joint decision is made by two or more parties. The parties 
verbalize contradictory demands and then move toward agreement by a process of concession making 
or search for new alternatives." 

Negotiation is a method of decision-making when two or more parties' interests are 

opposed. Opposed interests means that the parties' differing needs lead them to 

inconlpatible preferences among the alternatives under consideration. 

Negotiation behavior can be distributive or integrative (Pruitt, 198 1). Distributive 

behavior reflects the situation "your loss is my gain" and typically involves only one issue 

(e.g. money). A situation in which multiple issues are considered at the same time and it is 

possible for all parties to gain from varying values of issues is characterized as integrative 

bargaining. The concept of integrative agreement is reIated to Deutsch's (1973) notion of a 

"constructive" consequence of conflict, which he describes as one in which "the 

participants all are satisfied with their outcomes and feel that they have gained as a result of 

the conflict" (p. 17). Similarly, Scott (1 988) discusses constructive vs. colnpetitive 

negotiation and Fisher and Ury (1981) make the distinction between reconciling interests 

vs. positions in negotiations. Often a conflict is approached from opposed positions at first. 

Fisher and Ury (1981) note, however, that the basic problem in a negotiation lies not in 

conflicting positions, but in the conflict between each side's needs, desires, concerns and 

fears; such desires and concerns are interests that motivate people in the negotiation. They 

recommend that in order to achieve integrative agreements it is necessary to look behind 

opposed positions for the motivating interests and find alternative positions which meet not 

only one side's interests but the other's as well. 

Negotiation is not the only method for making decisions where interests are opposed. 

Nomegotiatory approaches to decision include coercion by one party, decision by an 

arbitrator or other authority figure, and taking a vote (which can only be done in groups 

larger than two) (Pruitt 1981). However, what makes the study of negotiation worthwhile 

and important is the potential for integrative agreements made possible though negotiation. 

In discussing the potential of integrative agreements in negotiations, Pruitt (1 98 1) proposes 

that interests should never be regarded as inherently opposed. The degree of divergence of 



interests at any time is a joint function of the parties' needs and the alternatives under 

consideration. It is quite often possible, through integrative bargaining, for the parties to 

discover new alternatives that not only reduce or even eliminate a prior divergence of 

interest, but also offer greater joint benefit. 

This thesis addresses negotiation methods in approaching conflict in Requirements 

Engineering because of their potential for integrative agreements. Requirements can be 

seen as the resolution of the various constraints and goals of the peopIe involved, and their 

integration into a single consistent specification (Easterbrook, 1991). A key element in 

Boehm's Theory-W Spiral Model (Boehm et. a!, 1994) is the stakeholders' collaboration 

and negotiation to obtain win-win requirements. Also, an abstraction of integrative 

negotiation behavior has been implemented in the Oz design tool (Robinson 1990). Thus 

integrative approaches are important in Requirements Engineering, to ensure that when 

divergent views arise they are incorporated into the process (Easterbrook, 1994). 

The remaining of this section pays close attention to integrative behavior. It defines 

types of integrative negotiation behavior and tactics that contribute to the achievement of 

high joint benefit. A model that provides a graphical representation of strategies leading to 

integrative agreements is reviewed as a usefbl tool in visualizing the search for the highest 

joint benefit available in the negotiation. 

2.3.1 Integrative negotiation behavior 
An agreement is said to be integrative to the extent that it reconciles (i.e. integrates) 

the parties' interests and thus provides high benefit to both of them (Pruitt 198 1). It consists 

of incorporation of opposing proposals, communication of goals and constraints, as well as 

searching through extreme alternatives and multiple issues. Whenever the initial positions 

seem to be in conflict, however, a close examination of the underlying interests wiIl reveal 

the existence of many more interests that are shared or compatible than ones that are 

opposed. The key to integrative negotiation becomes the search for mutual gain in the 

resolution of conflict (Fisher & Ury, 1981), as illustrated in the example below. 



To illustrate integrative negotiation behavior and the different forms it can take, an 

example of a husband and wife trying to decide where to spend their 2-week vacation is 

described (Pruitt, 198 1). The two parties' interests are initially largely divergent, in that the 

husband prefers to go to the mountains and the wife to the seashore, though they do agree 

that they prefer vacation to no vacation. In a problem-solving discussion, it develops that 

the husband's preference for the mountains is based on three underlying values: fishing, 

hiking, and gaining breath-taking views ftom the tops of mountain peaks. The first two of 

these values have by far the highest priority for him. Quite different values underlie the 

wife's preferences. She likes the seashore because it allows swimming, sunning on the 

beach, shore dinners and breathing the salt air, in that order of priority. Through discussions 

and an active search for new alternatives, it may be 
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I 
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(Point D). While this alternative does not satisfy either party as much as their favorite 

alternative, it satisfies both parties' major needs and hence provides higher joint profit than 

any of the others. 

In this example also, it would have been possible to reach a compromise agreement. 

Such an agreement is reached when both parties conceded to middle ground on some 

obvious dimension(s) that link(s) their initial proposals. Here, such a dimension may be the 

amount of time spent at the seashore versus the mountains. The husband's proposal is at one 

end of this dimension and the wife's at the other. A compromise on this dimension (shown 



by dot E in Figure 2.7) would entail one week at the seashore and one at the mountains. 

Although this alternative would provide more equal benefit to the two parties than either of 

the initial proposals, it would not be as integrative as the inland lake alternative, since it 

would not reconcile their most important interests. Some agreements can thus be more 

integrative than the others and Follet (1 940) hypothesizes that compromise alternatives are 

seldom the most integrative available. 

This example illustrated how conflict that started with sharp disagreement can end up 

with consensus and good feelings, because a novel alternative has been discovered that 

provides the two parties much of what they set out to achieve. The assumption here is that 

interests never clash inherently but only by virtue of the alternatives under consideration. 

Hence the study of integrative behavior becomes a worthwhile research endeavor. As Scott 

(1988) notes, "the best deals are those with profit to both sides. Deals where one side loses 

are unhealthy and rarely stick. So it pays to work towards collaboration where both sides 

can win more of what they want" (p. 1 18). Similarly, Pruitt (1981; p.139) provides five 

good reasons for the study of integrative agreements: 

1. High joint benefit has intrinsic validity, in the sense of providing the greatest good for the 
greatest number of people. 

2. When limits are high on both sides, it will be impossible to reach agreement unless an alternative 
involving high joint benefit is found and adopted. 

3. Agreements involving higher joint benefit are less Iikely to be repudiated after they have been 
reached. Hence processes leading to such agreements contribute to the stability of interpersonal 
relations. 

4. When two parties provide high benefit to one another their mutual attraction is likely to be 
enhanced. This means that they will enjoy their relationship more and their relationship is more 
Iikely to persist. Furthermore, attraction will probably produce trust, contributing to the capacity 
to find more integrative agreements in the future. 

5.  The capacity to develop integrative agreements in organizations is likely to contribute to 
organizational effectiveness. The units of an organization (individuals, work groups, 
departments) ordinarily strive for differing goals that reflect the divergent responsibilities 
assigned to them. Assuming that these goals are nevertheless Iegitimate, the organization as a 
whole will prosper if its units are able to find creative ways to reconcile these goals. In this 
interpretation, the processes leading to integrative agreements are a source of total power. ... In 
other words, when integrative processes are in operation, all units are more capable of achieving 
their goals in their dealings with one another. 



2.3.2Types of integrative agreements 
Four main types of integrative agreements are distinguished in the literature and 

defined as models for the development of new alternatives that provide higher joint benefit 

than those currently under consideration (Pruitt, 198 1). They are cost cutting, 

compensation, logrolling and bridging. In the first two methods one negotiator does not 

retreat from a preferred action or demand, but the other's pot is sweetened in one way or 

another. By contrast, the other two methods require both parties to change their positions in 

an effort to reconcile their interests with one another. 

Most research on integrative bargaining has employed tasks with logrolling potential. 

Logrolling potential exists when parties have differing priorities among the issues under 

consideration so that it is possible for them to exchange concessions. When bargaining 

concerns a set of issues, it may be possible that one part concedes on issues A, B, and C, 

and the other on issues D,E, and F, part of each party's proposal thus being adopted and part 

rejected. The situation in which the husband tries to convince the wife to spend 2 weeks in 

the mountains had logrolling potential and allowed each party to make concessions on 

issues of lower priority to himself or herself in exchange for a similar gesture by the other 

party (i-e. the husband conceded on gaining breathtaking views from the tops of mountains 

and the wife conceded on breathing the salt air). 

2.3.3 Tactics in integrative negotiation 
Integrative agreements are more likely to occur from an adoption of tactics such as 

incorporation, information exchange, and heuristic trial and error (Pruitt 198 1). Moreover, 

the use of numerical and priority information, like relative issue weights, are part of an 

integrative reasoning system. Incorporation is the act of augmenting a proposal with some 

element of an opposing, previously made, proposal -- where a proposal consists of a value 

for each issue involved in the negotiation. Information exchanges are communications that 

provide insight into another party's motivational structure (goals, objectives, values, and 

constraints). Heuristic trial and error involves frequent variations in one's proposal of a 

kind that only gradually reduces the level of benefit being sought for oneself. 

To illustrate the progression towards the maximal joint profit (MJP), Kelley and 

Schenitzki (1 972) provide a useful model for the graphical representation (Figure 2.8) of an 
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single utility scale on which it is possible to locate every alternative that can possibly be 

conceived. All possible alternatives are arrayed as points in a two dimensional diagram. 

Those that are located on the outer edge of the group of alternatives (the upper right-hand 

line of points in the diagram) entail the maximum joint profit available in the set. It is in 

fact important to observe that the final alternative is a fairly high joint profit, and that this 

strategy is likely to produce MJP the more alternatives are available with MJP. 

In heuristic trial and error tactic, an ambitious search for feasible alternatives is set up 

based entirely on the individual's own perspective. This search is employed to generate a 

series of alternatives that are proposed one-by-one to the other party and is maintained for 

as long as possible and modified only when no new alternatives are forthcomiag. 

Modification, when it occurs, takes the form of unlinking and dropping those goals that are 

lowest in priority, so that as little as possible is sacrificed. This process starts over again, 

with the new search model being maintained as long as it is usefhl for generating novel 

alternatives. The process stops when the other party agrees to a proposal. Kelley and 

Schenitzki (1972) argue that this behavior leads to agreements with maximal joint benefit if 

both parties employ this strategy or if one employs it and the other maintains reasonably 

ambitious goals and aspirations. 

It is reasonable to expect that in system development the socio-technical context is 

favorable to conflicts of interests that seem divergent at first, but which may in fact be 



resolved using integrative approaches. As described in Section 2.1, identifjring and 

representing all stakeholders' interests is the ultimate goal of requirements elicitation 

(Easterbrook, 1994). This is not an easy task, however, since Requirements Engineering 

involve a range of stakeholders from different backgrounds and with different individual 

and organizational goals and, as Kotonya and Somerville (1998; p. 37) note: 

"Typically, these people come fiom different departments in an organization and they are 
usually responsible for many other things apart form the Requirements Engineering of a 
system. . . . It is likely that each group of stakeholders will have different goals. They will try to 
influence the requirements so that their goals are met without necessarily taking the goals of 
other stakeholders into account." 

This section reviewed the negotiation literature in an attempt to understand 

integrative processes in negotiations. Although models of negotiation developed by Scott 

(1988) and Fisher and Ury (1981) address commercial negotiations, there are 

recommendations that are usehl in resolving conflict in system design and Easterbrook 

(1991) outlines them as follows: . Exploration of each other's perspective is essential to constructive negotiation; . Participants should be separated from the bids in order to avoid polarization; 
.The negotiation must begin by examining interests rather than positions so as to achieve a better 

understanding of the conflict; 
, There is a need to generate many options without discarding any prematurely; 

The procedure (and criteria) for selecting a good solution must be agreed on. 

The research in this thesis focuses on investigations of such processes in distributed 

requirements negotiations aided by group support systems. Group support systems have 

been regarded as potential means to overcome the time and space constraints on group 

collaborative efforts. In order to build a framework for the investigation of group support 

systems in distributed 
'.),:I .,.: ;:, ' i ,  i , , , r i , , ; < . : : ,  . 
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thus the topic of the next section. 



2.4 Groups With Technology 
The literature on computer-supported cooperative work is rich in theoretical and 

empirical research regarding the design and use of group support systems. Much of the 

early interest in group support systems (GSS) was to develop systems to support effective 

performance of various tasks by eliminating what Steiner (1972) termed "process losses". 

Examples of group support systems range from the ubiquitous telephone to the electronic 

email. In fact, the idea of group support systems existed even before the advent of 

computers. Examples of what is called today "manual" technoIogy take forms of 

interventions by group facilitators that would structure the group communication, or 

methods such as nominal group technique (McGrath, 1984). 

Along the years, efforts to provide groups with technological support have been 

driven by three main ideas: (1) improving task performance; (2) bridging the gap of time 

and space and (3) increasing the range and depth of illformation that groups have access to 

(McGrath & Hollingshead, 1994). It has been noted however that much of this work has 

been about computers in groups from a technological development perspective, while we 

are still building an understanding of phenomena in groups with computers (McGrath & 

Hollingshead, 1994). While the former approach has been much about technical 

developments and applications, the latter emphasizes the identification and exploration of 

tl~eoretical issues of groups using computers; it studies the effects that technology has on 

the behavior of groups, on ways in which groups adapt and use technology. 

It is important to mention the seminal work by McGrath and Hollingshead (1994) in 

this direction. They give detailed attention to three issues in the research on groups with 

computers: (a) technology to support group work, (b) tl~eoretical frameworks of groups 

wit11 technology and (c) empirical evidence of impacts of technology on group work. The 

review of literature on groups with technology presented in this section follows a sirniIar 

pattern. Section 2.4.1 discusses technology for group work and Section 2.4.2 reviews 

theoretical developments and empirical evidence on technology effects. 



2.4.1 Technology For Group Work 
Research in this area provided many definitions for group support systems. GSS have 

been defined as systems that combine communication, computers, and decision 

technologies to support problem formulation and solution in group meetings (DeSanctis & 

Gallupe, 1987); as computer assisted technologies used to aid groups identifying and 

addressing problems, opportunities and issues (Huber, Valacich & Jessup, 1993); and as 

information based environments that support group meetings and include but are not 

limited to distributed facilities, computer hardware and software, audio and video 

technology, procedures, methodologies (Dennis, George, Jessup, Nunarnaker & Vogel, 

1988). 

Classifications for GSS are as abundant as definitions of these technologies. Major 

contributions to the area of research of groups with computers (e-g. McGrath & 

Hollingshead (1 994) and Kraemer & Pinsomeault (1 990)) emphasize a predominant 

distinction within GSS, namely between group communication support systems (GCSS) 

and group decision support systems (GDSS). While GCSS are defined as information aids, 

or electronic systems that primarily facilitate communication within work groups, GDSS 

are systems that attempt to structure the group decision process in some way. A brief 

discussion of each category is presented in the next two subsections (52.4.1.1 and §2.4.1.2), 

followed by a discussion of developments in computer-supported requirements negotiation 

in Section 2.4.1.3. 

2.4.1 .I Group Communication Support System 
McGrath and Hollingshead (1994) present six major types of GCSS (Figure 2.9) 

arranged on two axes with regard to their main distinguishing features: (1) Synchronous vs. 

asynchronous communication mode, to distinguish the spatial and temporal distribution of 

group members; these systems allow groups to meet fkom physically dispersed locations 

and operate at the same or different times, and (2) The modalities they provide for within 

group communication among group members, to distinguish among the channels - e.g . 
auditory and visual- by which group members can communicate with one another. These 

systems differ in the advantages and limitations they bring to the group's internal 

communication as follows: 



I. Video systems provide the means for auditory and visual interaction among 

distance or co-located groups, in an interactive or non-interactive communication. 

a. Telephone conferences and voice messaging use only auditory modalities. 

Although they preserve important paraverbal aspects of speech, they eliminate not 

only the cues that go with physical presence but also all cues in the visual modality 

(e.g. nonverbal behavior). 

m. Computer conferences permit the interactive or non-interactive transmission of 

text and graphics, while imposing restrictions on a11 of the modalities established by 

audio and video systems, namely auditory and visual information. 

Face-to-face communication is shown at the top, to place the GSS in an appropriate 

comparative context. It is a multimodal process, involving complex interactions between 

verbal and visual behaviors. As people speak, they gesture for emphasis and illustration, 

they gaze at listeners and visually monitor their environment, their facial expressions 

change and their body posture and orientation shift as they talk. It is by far regarded as the 
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richest communication medium. At the same time, videoconferencing is often thought of as 

a communication mode that lies between the telephone call and the face-to-face meeting, 

capable of providing visible information. This information relates to the behaviors of other 

conversational participants (i.e. gaze, gestures, facial expressions and posture), to the 

visible environment that conversational participants share and to the movements and 

activities of other people (Whittaker & OIConaill, 1997). Despite the multimodal nature of 

face-to-face communication, and the image of videoconferencing systems as the closest 

thing to 'being there1, the most pervasive and successful technology for communicating at 

distance is the telephone, which relies solely on the voice modality. Part of the reason is 

that early attempts to supplement the voice modality by adding visible information about 

the conversational partners have not led to expected improvements in remote 

communication (Sellen, 1995; Short et al., 1976). The portrayal of videoconferencing as a 

direct replacement of face-to-face meetings is also part of the problem that the expectations 

in general failed to realize themselves fully despite the brilliant market forecasts. 

However, hrther research reveals that the benefits of the video channels are task and 

situation dependent. There is strong evidence that video supports the transmission of social 

cues and affective information; hence adding video information to the speech channel 

changes the outcome and character of communication tasks that require access to affect or 

emotional factors. A possible explanation (Whittaker & OIConaill, 1997) is that affective 

cues are often not generated intentionally so that although speech can signal affect, the 

removal of visual channel results in speakers omitting the h l l  range of affective cues. 

Further on the positive side, patterns of videoconferencing interaction reveal other benefits 

over face-to-face communication, in terms of participation, group interaction and time 

management (Egido, 1990). Overall, this suggests that the role of the video channel in 

communication systems and its addition to the audio channel are both complex and subtle, 

and that fiuther research is needed to understand its role in successfbl application in 

interpersonal communications. 

2.4.1.2 Group Decision Support Systems 
The second category of GSS distinguished in the literature consists of group decision 

support systems. There is the assumption that most work groups need help in performing 

some of their task activities and these systems provide modules to support these activities, 



tools such as: setting an agenda, generating alternatives, choosing among alternatives, 

negotiating consensus with one another, nominal group technique (NGT), automated 

Delphi techniques and others (Kraemer & Pinsonneault, 1990). 

Two systems pioneered and dominated the research in this area, namely 

Groupsystems at the University of Arizona (Nunamaker, Dennis, Valacich, Vogel & 

George, 1993) and the Software Assisted Meeting Management (SAMM) system 

(DeSanctis & Poole, 1990). They belong to a class of systems termed electronic meeting 

systems (EMS), or meetingware, and defined by a combination of communication, 

computer and decision technologies to support decision making and related collaborative 

activities of work groups. 

It is important to note that this distinction between GCSS and GDSS has been made 

in the literature mainly for purposes of discussion and analysis. In practice types of systems 

may support both dimensions and EMS are an example of such systems. Examples of tools 

that are most frequently used in EMS-supported meetings include the electronic 

brainstorming system (EBS) and idea organizer (10). The former allows group members to 

enter comments or ideas simultaneously and to share them anonymously; the latter allows 

the participants to identi@ arid consolidate ideas, typically by separately suggesting topics 

or ideas that merit fbrther consideration by the group. While the EBS process is often 

productive, the I 0  process to organize the EBS comments is complicated, for reasons of 

information overload, the vocabulary problem in collaboration, cognitive demand for 

convergent tasks and sensitivity and trust in facilitation (Chen, Houston, Yen & 

Nunamaker, 1995). In spite of these weaknesses, EMS have produced productivity gains 

for major corporations along the years (Kirkpatrick, 1992; Rousseau, 1998). 

Other examples of systems that potentially support both the communication and 

decisional dimensions of group work are the advanced multimedia systems developed in 

recent years. They combine video and audio channels in computer conferences, permitting, 

at the same time, the sharing of applications in real-time. Examples include desktop 

videoconferencing systems such as Microsoft's NetMeeting (Microsoft Web site, 2000) 

and Intel's Proshare (Intel Web site, 2000), room-based systems such as Intel's 

Teamstation (Intel Web site, 2000) and media spaces (Finn, Sellen & Wilbur, 1997). 



These systems become important and necessary components of distributed requirements 

negotiations meetings as both the visual contact and the ability to manipulate shared 

artifacts are documented as important affordances of face-to-face group requirements 

meetings (Macaulay, 1996). Although intuitively, one would expect that these systems 

inherit characteristics of their individual components, there still is the need for systematic 

methods to build an understanding of their use in group work. 

2.4.1.3 Computer support for conflict resolution in Requirements 
Engineering 

Research on computer support for resolving conflicting requirements specifications 

exists. The system Synoptic was built to support and demonstrate the working of the model 

for conflict resolution developed by Easterbrook (1 994). Synoptic provides tools to explore 

representations of previously elicited viewpoint descriptions. Although it is not intended as 

a form of meeting support, the system allows the participants to compare and merge these 

descriptions. It displays elicited descriptions side by side, and discrepancies observed are 

used by the system to prompt for underlying assumptions and issues. The system then 

provides guidance as the participants break the conflict down into a number of components 

in order to propose options for resolution. 

Oz is the prototype design tool developed by Robinson (1990) to support multiple 

perspective specification design. In Oz, specification design consists of creating 

perspectives, creating specifications, and integrating specifications. Perspectives represent 

the motives of people, and specifications are created which fulfill the needs described in 

each perspective. During the integration of specification, conflicts that arise are resolved 

using integrative reasoning. The final specification is the result of integrative negotiations 

between the various perspectives. Although a significant development in computer-support 

for requirements negotiation, the Oz system is not a group support system in a sense that 

each group member would use the tools in requirements meetings; it relies on the analyst as 

a single arbitrator of conflicts in Oz, to carry out the process of analyzing specifications, 

correspondences and conflict resolutions. 

A system that provides computer support for requirements negotiations to be used by 

stakeholders in synchronous or asynchronous meetings is the WinWin system developed by 

Boehm and his colleagues (Boehrn et al., 1995). The WinWin system uses the WinWin 



spiral process model (introduced in Section 2.1.4) in aiding negotiation processes during 

specifications. In using the system, coordination and collaboration activities among the 

stakeholders are based on conceptual entities such as Win conditions, 

Conflict/Risk/Uncertainty (CRU) specifications and Points of agreement (POA). Various 

stakeholders interact with the system to define their individual Win conditions. Win 

conditions that may potentially conflict are detected by the system and used to create 

CRU's with the aid of WinWin. The CRU specifications are then used to focus negotiation 

between stakeholders. When all conflicts have been resolved, POA's are drafted and 

closed. The closed points of agreement, in concert with backup reference documents, then 

define the system requirement specifications. 

While the first two systems have been used only as prototypes, WinWin has been 

under continuous development and used in various projects at the University of Southern 

California, in particular in negotiating the requirements for a library system and empirical 

evidence has been reported (Boehrn & Egyed, 1998). The aspects investigated were IargeIy 

concerned with (1) the use and improvement of WinWin features and (2) the repeatability 

of the negotiation process and results. 

This subsection presented technological developments to support work groups, 

namely group support systems. A number of conceptual frameworks about the effects of 

electronic technology in groups have been developed and they are described in the next 

section. 

2.4.2 Technology Effects 
This section presents first theoretical frameworks of groups with GSS ($2.4.2.1), 

followed by a review of empirical findings of impacts of GSS on group work (52.4.2.2). 

2.4.2.1 Theoretical frameworks 
The assumption that technology can improve group task performance and help groups 

overcome time and space constraints on meetings has provided a crucial reason for 

developing and using technological systems such as group support systems described 

above. In the following, five fiarneworks that provide conceptual underpinnings to aid our 



understanding of technological support for group meetings, impact of technology on 

communication and information processes in organizations are reviewed. 

I .  The group headed by Jay Nunamaker at the University of Arizona, the developers of 

GroupSystems, has made a major contribution to research in the area of EMS. 

Building on the work of Steiner (1972), these researchers propose four ways in which 

EMS can contribute to "process gains" (Nunamaker et al., 1993) and thereby aid 

group performance: 

Process structure: an EMS can impose a process-related structure that directs the pattern, timing, 

or content of the discussion (e.g. encouraging the group to adopt an agenda or a structured choice 

process such as the Nominal Group Technique). 

Process support: an EMS can provide a new electronic communication channel. 

Outcome structure: an EMS can provide a structured technique for task analysis (e.g.  a computer 

model to aid decisions) 

Outcome support: an EMS can provide supporting information and computation (e.g. databases 

and data analysis packages). 

The following two formulations deal with how the potential amount and content of 

communication differs for various communication media and discuss both the favorable 

and adverse effects of restrictions of communication modalities on the work of groups. 

2. The research direction pioneered by Williams and colleagues (Short et al., 1976) has a 

long history and goes back to studies of use of technological systems other than 

computers, such as telephone, TV-based video and teletype. Short et al. (1976) 

develop the Social Presence and Technological impact theory, which is regarded as a 

precursor of Media Richness theory (Daft & Lengel, 1984), Kiesler's group work 

(Kiesler, Siege1 & McGuire, 1984) and McGrath's integrative formulations (McGrath 

& Hollingshead, 1994) (all discussed later). The Social Presence theory predicts the 

media that individuals will use for certain types of interaction, based on a quality 

inherent in the medium called social presence. Social presence refers to the degree of 

salience of the other person in the interaction, hence the salience of the interpersonal 

relationship involved in the interaction. The theory's claim is that the more social cues 

are transmitted, the higher degree of Social Presence in the medium. Moreover, the 



model predicts that individuals will avoid a given medium for a given type of 

interaction if they perceive that medium as not providing a high enough degree of 

social presence for that type of interaction. The media investigated by Short et al. 

(1 976) are: written, telephone, video (closed-circuit television) and face-to-face. 

3. Daft and colleagues (Daft & Lengel, 1984) are the developers of what has become 

known as the Media Richness theory (MRT). MRT draws on organizational 

information processing premises. It proposes that organizations process information 

that can be equivocaI, in addition to uncertain information. In their model, a situation 

is uncertain when the group has only limited information available on that situation at 

a given time, but that missing information could be obtained. On the other hand, a 

situation is equivocal when it can be viewed from more than one perspective and can 

be taken to have more than one meaning -- in which case no amount of searching can 

lead to additional information that would delimit the situation to a single meaning, 

and negotiation is often one way to seek resolution. MRT's key concepts are 

information and medium richness: the more equivocality a situation involves, the 

richer the information required to deal with it. Furthermore, a medium's richness is 

defined as its information-carrying capacity, in terms of feedback, channel, source 

and language. Daft and Lengel (1984) propose a fit between the information richness 

that the communication medium can convey and the information richness required by 

the situation at hand. Different communication media is ordered along a continuum in 

terms of the "richness" of the information that they convey: group meetings, person- 

to-person contact, planning, special reports, formal information systems, and rules 

and regulations. Written text is regarded as a very "lean" channel while face-to-face 

communication is touted as "richest" and most suited for highly equivocal, 

interpersonally demanding tasks. Other media (e.g. telephone) are described as 

moderately rich. In summary, MRTfs fbndamental claim is that different types of 

technology need to be used to deal with different situations, i.e. richer media is better 

suited for equivocality reduction while leaner media is more efficient for uncertainty 

reduction in organizational settings. 

Although Social Presence and MRT theories (also termed "cues-filtered-out'' theories 

(Walther, 1996)) have not been explicitly designed to explain computer mediated 



communication (CMC), they both have been widely used (and often criticized) to account 

for interpersonal effects in electronic media. The computer-mediated communication 

(interactive or noninteractive computer conferencing in McGrathls diagram of GCSS), with 

its paucity of nonverbal elements and backchanneling cues, was considered to be lower in 

social presence in comparison to face-to-face comunication. The reduction of channels 

available and hence the reduced richness of medium was associated with more impersonal 

communication in which less socio-emotional content is exchanged and less attention is 

paid by the user to the presence of other social participants in the interaction (Walther, 

1996). 

Another body of conceptual frameworks that relates to socio-psychological issues of 

computer-mediation, with special attention to interpersonal relationships in mediated 

meetings, is the work of Hiltz and Turoff (1978) and Kiesler et a/. (1 984). 

4. Hiltz and Turoff(1978) were among the first to describe differences between face-to- 

face and computer-mediated interaction in terms of social and psychological 

processes, at about the same time with the development of Social Presence theory. In 

their view, group communication via computers uses a narrower band of 

communication that restricts the transmission of nonverbal information that in fact 

may potentially allow rational judgment processes to operate in the group. In 

particular, they address the impact of computer-mediation on the group decision- 

making processes: the pressure on group members to conform to views of the group 

(majority) is seen as one of the most important dysfhctional aspect of face-to-face 

decision-making groups; they predicted that computer-mediated groups would have 

more equal participation among members, that participants would be less influenced 

by high-status members, and would be more susceptible to information influence than 

to pressures for social consensus. 

The group led by Kiesfer (1984) brought another strong contribution to research on 

the social psychology of computer-mediated communication. The group extends Hiltz 

and Turoffs (1978) ideas and investigates the effects of electronic technology on the 

distribution of participation, and on types of contributions (e.g. task versus social, 

emotional versus non-emotional). They also discuss the effects of using a narrower- 



band of communication, i.e. the depersonalization effect and the loss of access to a 

variety of cues that provide feedback to members regarding the impact of their 

behavior on interaction partners. In their view, this would result in participants 

concentrating more on the message and less on the persons in the communication. 

They propose that face-to-face groups may be more effective, and even necessary, for 

tasks requiring complex and subtle negotiations. Their research however focused 

mainly on CMC without much investigation of other media that would include audio 

or video channels. 

Despite a tendency of the main contributions in this domain to regard the less socially 

oriented communication as alterations of human communication, the research on the socio- 

psychological aspects of CMC is remarkable in that it heralded potential benefits of the 

"less social" CMC. Predictions of a "greater attention to the message and not the person" 

due to restrictions in the exchange of interpersonal information is consistent with the view 

of group interaction offered by Bales (1951) and Morley and Stephenson (1969). It is 

believed that in any interaction the members are concerned with acting certain roles and 

with developing or maintaining some personal relationships (Morley & Stephenson, 1969). 

In problem-solving groups, this was mapped into the interplay of the task-oriented 

processes and socio-emotional processes. Hence the decreased personalization in CMC has 

the simple effect of leaving greater proportion of a group's work time for its instrumental 

task. In negotiation situations, as socioemotional concerns such as conflict or relationship 

management take time and effort away from task resolution, any mechanism that reduces 

the need to expend effort in these directions should enhance the efficiency of a group's 

effort (Walther, 1996). 

As advancements in CMC have brought the ability to use computer-based media not 

simply to transmit communicative cues but also to support and structure group interactions, 

new theories of impacts of technology on groups have been formulated. Among the authors 

that have proposed integrations of existing theories in the context of newer technology, the 

seminal work of McGrath and colleagues on the interplay of time, tasks and technology is 

especially predominant in this area of research and its contributions are discussed next. 



5 .  McGrath and Hollingshead (1994) develop TIP (task, interaction and performance) 

theory of work groups in which technology and time plays key roles along with task, 

group and membership factors. The theory emphasizes the likelihood that group 

performance will be a joint h c t i o n  of a number of features (of group, task, and 

situation) in interaction with a given form of technology. Little theoretical 

development has previously focused on contextual factors beyond technology and 

task that could potentially impact meeting processes. Short et al. (1976) briefly 

mention interpersonal attraction as potentially interacting with technology to affect 

processes. TIP is among the first systematic conceptual framework to discuss the 

importance of contextual factors (group, task, situation and technology 

characteristics) in analyzing groups with technology. 

Their contributions to theories of technological impacts of groups in particular tasks 

are based on an earlier task circumplex (introduced in section 2.2.1). McGrath and 

colleagues build on the MRT and hypothesize that communication tasks can be 

classified into one or more of four types, in increasing order of complexity and hence 

information richness: tasks requiring groups to generate ideas (e.g. brainstorming 

tasks) may require only the transmission of specific ideas, hence less rich 

information, whereas tasks requiring groups to negotiate and resolve conflicts of 

views or interests may require the transmission of maximally rich information, 

including not only facts, but also values, attitudes, affective messages and 

expectations. Moreover, they apply their theory to the domain of GSS and develop a 

first attempt of a task-media fit on information richness that incorporates the main 

four types of GCSS. Figure 2.10 illustrates the pattern of relations as follows: the best 

fitting combinations of information richness of task and media lie near the main 

diagonal of the space. Contours that are successively distant fiom the diagonal 

represent less well-fitting combinations. Further hypotheses are that task-technology 

combinations that depart fiom the best fit diagonal in: (1) the northeast direction (i.e. 

the technology provides more richness of information than the tasks require) are poor 

fits with regard to efficiency and hence the communication medium brings distraction 

that is non-essential for effective task-performance and (2) the southwest direction 

(i-e. tasks that require more richness that their technology can deliver) are vulnerable 
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Figure 2.1 0. Task-media fit on information richness 
SOURCE: McGrath and Hollingshead (1 994) 

not to problems of efficiency but to problems of effectiveness and quality of 

performance. 

The review in this section revealed a significant and complex body of theoretical 

developments on technological support for group work. On the one hand, media effects 

theories (Daft & Lengel, 2984; McGrath and Hollingshead, 1994; Short et al., 1976) 

framed a relationship between the information richness requirements inherent in groups' 

tasks and technological requirements to support the performance of such tasks. Face-to-face 

meetings were regarded as the richest communication medium and therefore best suited for 

interpersonally demanding tasks such as negotiations; the group performance on such tasks 

is predicted to decrease when less rich communication media is used. On the other hand, 

research on socio-psychological effects in computer-supported communication (Hiltz & 

Turoff, 1978; Kiesler et a!., 1984) describe the reduction of socioemotional exchange in 

less rich communication media as enabling groups to pay less attention to the interpersonal 

aspects of the interaction and actually focus more on the task-related matters. This is 

believed to contribute to an increase in group's effort efficiency. 



2.4.2.2 Empirical evidence 
Although there is a large volume of literature describing uses of electronic technology 

to improve human performance, there are only a relatively small number of published 

reports that present systematic empirical evidence about the use of such technology in 

groups. The empirical evidence reported in the literature is not only much less rich than the 

theoretical formulations presented previously but also its relationship to these theories is at 

different degrees. An analysis of this body of findings is not an easy task however, given 

that a plethora of studies that used a wide range of technologies, group configurations doing 

many kinds of tasks, and operating in a range of situations. A number of detailed analyzes 

of empirical findings have been published (e.g. Kraemer & King (1988), Kraemer & 

Pinsonneault (1990) and McGrath & Hollingshead (1994)). Although they present these 

findings fkom somewhat different topical focus, the components that make up their analysis 

frameworks often overlap and their conclusions are similar. One could say however that we 

are faced with a complex set of variables and empirical findings. 

In the following paragraphs empirical findings on GSS are reviewed. Their 

presentation follows the format of the two major conceptual frameworks developed 

McGrath and Hollingshead (1 994) and Kraemer and Pinsonneault (1 990). These conceptual 

frameworks borrow concepts from the Input-Process-Output theories (e.g. (Kiesler et a!., 

1984), (McGrath & Hollingshead, 1994), (Nunmaker et al., 1993)) where outcomes of a 

meeting depend upon processes that occur in the meeting, which are significantly affected 

by input variables including contextual factors that frame the interaction. Table 2.2 outlines 

aspects most investigated in previous studies, whenever the tasks involved any sort of 

decision making. They are arranged in a four-column table where the second column 

outlines group interaction process aspects, while the first column and the last two outline 

aspects considered as input and output variables respectively. 

Table 2.2. Aspects investigated in studies of computer support for group work 

Input variables (contextual 
variables) 

- Member attributes - Situational factors 
Group attributes 
Technology 
Task characteristics 

Group interaction process 

Participation 
Depth of analysis 

* Interpersonal 
characteristics 

(e.g. domination) 

Task-related outcomes 
(task performance 

variables) 

0 Time to reach 
decision 

0 Consensus 
reached? 
Decision quality 

Group-related 
outcomes 

(user-responses) 

* Users 
satisfactions 
Users judgment of 
self and others 



The treatment of meeting technologies and task characteristics as input factors is 

important as it is unlikely that computer-mediated groups will be superior to face-to-face 

groups for all tasks and in all circumstances, and equalIy unlikely that they will be inferior 

on all tasks and in all circumstances (McGrath & Hollingshead, 1994). While the input 

variables in the table above fill the methodological function of independent variables in 

most studies, the task- and group-related outcomes are considered dependent variables. 

Group interaction process aspects are wideIy investigated and thought of influencing, in 

turn, both task- and group-related outcomes. 

Overall, the empirical findings on GSS are consistent on most investigated dependent 

variables. Trends in empirical findings for each of the three categories of variables, group 

interaction, task-related and group-related outcomes, are presented as follows: 

I .  Group interaction process. Groups using GSS show a pattern of participation that 

overall is less in amount but more equally distributed among group members. The 

equalization effect occurs because there is a great reduction in the total number of 

acts in computer-mediated as compared with face-to-face interactions. GCSS increase 

the depth of analysis, and decrease domination by a few members -- it appears that 

group support systems do not make groups or individuals "powerless" but seem to be 

able to prevent their emergence at later stages of group development, if they did not 

already emerge in the early stages. An interesting finding on participation is related to 

assessments of videoconferencing systems in organizations, studies that show that 

electronic meetings often provide lower level managers with access to information 

and decision process by allowing their participation in meetings that they would not 

attend if held face-to-face (Fulk & Dutton, 1984). 

The work of Short et al. (1976) has brought a significant body of evidence on 

interpersonal aspects of group interaction, mainiy in studies of communication media 

such as written notes, audio and video conferencing on various tasks of decision- 

making. This evidence supports the claims of the social presence theory, where the 

provision of more social cues contributes to a richer communication medium, 

perceived as more appropriate for more interpersonally demanding tasks. The claim is 

that the communication media can be distinguished by their degree of Social Presence 



and Short et al. (1976) developed methods for measuring Social Presence in the 

communication medium. For example, instruments asked participants to rate the 

communication medium on a series of seven-point bipolar scales such as 

"impersonal- personal", "sociable-unsociable". Significant differences between the 

video medium and face-to-face were found on scales such as "unsociable-sociable", 

"meaningless-meaningw, "public-private" and "true-false" (Short ef al., 1976). 

2. Task-related outcomes. In spite of groups generating less participation, findings show 

that GCSS increase time to task completion but findings are inconsistent when groups 

use GDSS. Findings on the quality of decision present an interesting picture. GCSS 

increase decision quaIity in groups for very diverse types of decisions, and at 

different levels of complexity. Although these findings seem inconsistent with 

findings of decreased cooperation, they are consistent with findings of increased 

depth of analysis, increased participation and increased time to reach a decision. 

These findings represent challenges to the Media Richness theories (Daft & Lengel, 

1984; McGrath & Hollingshead, 1994) that would predict that 'leanerf communication 

media (i.e. computer-mediated) is less appropriate for decision tasks than face-to-face 

and thus the quality of decision would decrease. More positive evidence is provided 

by Fulk and Dutton's study (1984) where a diverse array of organizational 

communication tasks have been successfblly conducted via videoconferencing, 

including some personally involving tasks that have not stereotypically been viewed 

as appropriate for the medium. Furthermore, Olson et al. (1997) find that the quality 

of decision in videoconferencing is as good as face-to-face in requirements definition 

tasks, when the videoconferencing system was augmented by a shared editor tool. 

At the same time, other studies of videoconferencing in conflict situations involving 

delicate negotiations report failures to arrive at agreement or completion of the 

communicative task (Abel, 1990). Abel discusses reasons to include video capability 

in teleconferencing systems: the visual channel does not add significant content in 

the information-theoretic sense, but it can provide a sense of social presence and 

mutual knowledge important for effective communication (Abel, 1990). 

Investigations of the advantages of videoconferencing over high-quality audio 

conferencing reveals its impact on the individual's perceptions: interpersonal 



awareness in terms of an illusion of presence and, awareness of the attentional focus 

of the remote partner(s) were much increased in the video condition (Daly-Jones, 

Monk & Watts, 1998). 

Although the empirical work using videoconferencing seems impressive, Olson and 

Olson (1997) note that most of this research focused on groups that know each other and 

are cooperating while performing shared tasks. They mention the need to complement it 

with studies of groups that have to negotiate as opposed to create a communal object or 

whose members differ in status and power. In this direction, Requirements Engineering 

would benefit from investigations of videoconferencing-based systems in distributed 

requirements negotiations. 

Wllile groups using GCSS exhibit a decrease in members' confidence in their decision, 

findings on the rest of variables do not show consistent patterns: while GDSS increase 

cortsensus reaching, the likelihood of reaching consensus in GCSS seems to depend on 

whether groups had a facilitator and, for studies of long-term computer-mediated 

projects, on the stages of group development (McGrath & Hollingshead, 1994). 

3. Gi-oup-related outcomes. Variables in this category appear to be grouped around 

users' (1) responses on satisfaction with the group process and (2) ratings of selfaizd 

others. When users' satisfaction was evaluated, relevant distinctions are made 

between studies where a comparison group is used -- in which case the evidence is 

equivocal -- and studies where no comparison group is used -- in which case 

consistent high levels of satisfaction and user-rated effectiveness are found. The latter 

studies however are highly vulnerable to issues such as expectations prior to use the 

system or experience with the system. 

Findings of evaluations of selfand others relate to one of the most interesting effect 

of technology on irzterpersonal relations. Extensive research by Short et al. (1976) 

indicate interpersonal relationships as the second critical testing ground (besides 

negotiation situations) for theories of media sensitivity. They develop instruments to 

evaluate interpersonal judgment on person attributes such as 'rational', 'confident', 

'trustworthy', 'formal', 'social' and others. They find that individuals are regarded less 

'rational' and 'broadminded' in face-to-face than in mediated communication. 



Furthermore, enhanced task-orientation is found in computer conferencing (Walther, 

1996) and videoconferencing meetings (Fulk & Dutton, 1984). In the area of group 

decision making, reduced socioemotional communication and increased task 

orientation can enhance group work (Walther, 1996). The greater task orientation is 

regarded as a boon of the medium, when "computer conferencing ... promotes 

rationality by providing essential discipline (task orientation, coordination, equality 

of participation, etc.), by filtering out affective components of communication and 

emphasizing the content, minimizing social influences (influence of status, 

interpersonal 'noise', and so on)" (Dubrovski, 1985; p. 381). Fulk and Dutton (1984) 

found that video meetings exhibit a better time management, and that they are more 

efficient in that the communication is more task-oriented and the agenda is completed 

more quickly. 

Overall, it has been hypothesized that impacts of technology on the group interaction 

process will affect both group- and task-related outcomes. In the light of the findings 

above, groups using GSS show an increase in depth of analysis and participation (group 

interaction process variables) that appear to contribute to a higher decision quality and an 

increase in time to resolution (task performance variables). 

2.4.3 Group facilitation: A CSCW perspective 
A well-recognized concept in group work is the role of the group facilitator, someone 

whose responsibility is to assist the group in achieving its objectives. The group facilitator 

was described as a key participant in Requirements Engineering meetings as well (see 

82.1.7). When group interaction takes place via computers, then the study of facilitation in 

computer-supported groups becomes important. In one of the first treatments of facilitation 

in CSCW Viller (1991) notes, "to provide computer support for a group without 

specifically supporting the facilitator is to make the task of facilitating the group harder, 

and less effective" (p. 91). 

Early research in this direction 'hard-wires' the role of the facilitator in cooperative 

working. Cognoter tool (Foster & Stefik, 1986) implements some aspects of the facilitator's 

role by structuring the group process. With this tool, the participants are guided through the 

process in three stages: brainstorming, ordering and evaluation. Another tool, Project Nick 



(Cook, Ellis, Graf, Rein & Smith, 1987) supports human facilitation. It provides the 

facilitator with means to record the group process activities using minimal 

keystrokes/mouse movements; the facilitator is able to record, for instance, how much time 

is spent participating in the group process by the various individual members and therefore 

monitor participation. Viller (1991) also discusses aspects of the facilitator's role that could 

be automated in decision-making procedures. Group support technologies include methods 

for structuring group process such as social judgment analysis, Delphi technique, and 

nominal group technique (McGrath, 1984). 

Further research on facilitation in GSS provides positive empirical evidence on such 

support. Anson, Bostrom and Whynne (1995) conclude that groups with a facilitator in a 

GSS setting had the highest level of cohesiveness and more positive perceptions of 

outcomes. The assessment by Wheeler and Valacich (1996) shows that even a very low 

amount of facilitation can lead to effective groups, while advising that adaptive facilitation 

would probably lead to even better performance. Interesting, however, George, Dennis and 

Nunmaker (1992) find that while facilitated groups with GSS were less likely to reach 

consensus, their decisions were significantly better. 

A limitation of this evidence is that it refers to aspects of facilitation of groups in 

face-to-face meeting rooms, with no reference to distributed environments. It is assumed 

that the facilitator uses eye contact to monitor the group dynamics, in addition to recording 

the participant's input as an indication of participation. More recent multimedia GSS have 

capabilities that potentially allow human facilitation as in face-to-face meetings. They not 

only include application sharing components, useful for brainstorming, drawing or voting 

activities, but real time conferencing capabilities that allow fill audio and video channels to 

be used in facilitation. A review by Hayne (1999), however, reveals that support for 

facilitator's activities is low in existing G S S .  He proposes a meeting model and support for 

group facilitation that is applicable both in face-to-face and distributed environments. He 

recommends that computer support be provided for activities during the meeting, i.e. 

monitor, record, task and process activities (as discussed in Section 2.1.7). Such tools 

include the generation of transcripts and snapshots to aid the recording activity, using the 

visual channel or a messaging tool to aid the monitoring activity; he stresses that one 



important function to provide in such systems is the visibility of facilitator's activities to the 

group members. 

In summary, facilitation in distributed group settings using more recent meeting 

systems needs more investigation. In particular, the study of facilitation in distributed, 

computer-mediated requirements negotiation meetings represents a fi-uitfi.11 area for 

research. 

The review in this section presented a window into the large and complex set of 

empirical evidence on technology impact on group work. Any researcher in the area of 

computer-mediated communication in groups is faced with a vast and weakly structured 

body of studies of a wide range of group tasks and technology support. Although any 

generalization of these findings is actually problematic and shaky (McGrath & 

Hollingshead, 1994), this evidence provided insights into the theoretical and empirical 

findings of decision-making groups with technoIogy. The empirical evidence was obtained 

through the application of methods such as laboratory experiments, field studies or surveys. 

These methods are cliaracteristic to the study of groups and understanding them contributed 

to a better understanding of the empirical findings. Knowledge of available methods for the 

study of groups becomes relevant also in the context of empirical investigations in 

Requirements Engineering. Hence an expIoration of the methods for the study of groups is 

presented in the next section. 

support In 
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2.5 Methods For The Study Of Groups 
The study of small groups uses research methods fi-om social and behavioral sciences. 

Knowledge about group behavior is advanced by the systematic use of theoretical and 

empirical methods. Moreover, the meaning of scientific evidence and the confidence we 

can have it in are both contingent on the methods used to obtain it. Hence understanding the 

methods of research helps us increase our understanding of the empiricaI evidence and its 

limitations. 

This section discusses available methods for the study of groups, issues in choosing a 

setting for the study (92.5.1) and describes quantitative and qualitative approaches to group 

research ($2.5.2). It concludes with a detailed description of a model of a chain of 

reasoning for empirical studies (52.5.3). 

2.5.1 Strategic level issues: choosing a setting for the study 
McGrath (1984) argues that whether the groups are studied in their natural or in 

contrived settings, or whether their behavior is not setting dependent or whether no 

observation is required, are all issues at the 

strategic level in the study of groups. The 

goal at this level is to maximize three things: 

1. Generalizability of the evidence 
over populations; 

2. Precision of measurement of the 
behaviors (and precision of 
control over extraneous facts of 
variables that are not being 
studied) 

3. Realism of the situation 

Trying to maximize one of these, 

Obtrusive A 
rcscarch 

operations 

Unobtrusive 
research 

operations 
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Universnl behavior systems Pnniculnr behavior systemsb 

I. Settings in natura1 systems 
11. Contrived and created systems 
111. Behavior not setting dependent 

however, reduces one or both of the other IV. of behavior required 
A. Point of maximum concern with generality over 

two, and maximizing all these actors 
B. Point of maximum concern with precision 

simultaneously represents a fundamental measurement of behavior 
C. Point of maximum concern with system character of 

dilemma for research methods. This is context 

illustrated in the research strategies Figure 2.1 1. Group Research strategies 
SOURCE: (McGrath, 1984) 



circumplex (Figure 2.1 I), which shows a set of eight alternative research strategies in 

relation to one another; it also shows where each of the desired features is at its maximum. 

Maximum of generalizability (A) appears to be achieved by using both surveys and formal 

theories, at the price of low realism (C) and low precision (B). Surveys represent efforts to 

get information fiom a broad (and well devised) sample of actors, usually in the f o m  of 

verbal or written responses to a set of questions. Formal theories are theoretical strategies, 

not empirical; they in fact do not deal with any actual group behavior, are very general and 

do not deal very concretely with any one context. Maximum of precision of measurement 

(B) appears to be achieved when using laboratory experiments, at the price of low 

generalizability (A) and realism (C). Laboratory experiments are attempts to create the 

"essence" of some general class of groups in a context in which the researcher can control 

all (or at least very many) of the extraneous features of the situation. Similarly, maximum 

of realism of context (C) appears to be achieved when using field studies, at the price of 

low generalizability (A) and precision (B); field studies are efforts to make direct 

observations of groups in their "natural" environment, while intruding on and disturbing 

them as little as possible. The strategies in between refer to mixtures or compromises. Field 

experiments are field studies with a major intervention, the deliberate manipulation of some 

feature whose effects are to be studied. Similarly, experimental simulations are laboratory 

studies in which an effort is made to create a systems that is like some class of naturally 

occurring systems (e-g. mock juries), but which are artificial in that they are created by the 

researcher for study, and people perform in them for research purposes rather than for 

purposes stemming from their own lives (McGrath, 1984). Judgment studies are efforts to 

get responses (usually fiom a very small and somewhat casually selected sample of 

"judges") about a systematically patterned and precisely calibrated set of stimuli. 

The emerging theme at the strategic level is that all methods represent opportunities 

for the study of  groups but all have limitations, that different flaws of various methods can 

be offset by (simultaneous or successive) strengths of other methods. The use of multiple 

methods, triangulation, becomes an essential requirement in optimizing research 

effectiveness. In the study of complex problems for example, evidence fiom different 

studies using different strategies provides a rich understanding of the phenomenon under 

study; and the possibilities of using different methods in assessing the same aspect of a 



Table 2.3. Features that distinguishes quantitative and. qualitative approaches 

phenomenon are virtually limited by the researcher's creativity and depend on the problem 

at hand. Empirical knowledge, in group research as elsewhere in science, requires 

consistency or convergence of evidence across studies or sets of data that are based on 

different strategies and methods for acquiring that evidence. For example, evidence on the 

performance of groups using computers in distributed requirements negotiation that was 

obtained in laboratory setting and validated in (consistent with evidence in) the field gains 

more credibility than if it was obtained using only one research method. 

ELEMENTS 

Explanation 
(or hypothesis) 

Creative work of research 

Concerned with 

Description of behavior 

Focus on 

2.5.2 Quantitative and qualitative approaches to scientific inquiry 
Another classification of methods distinguishes between quantitative and qualitative 

approaches to scientific inquiry. They differ in the type of data they make use of and their 

goal in scientific inquiry. The former are most often characterized as deductive approaches, 

the latter are seen as inductive approaches. Although it is difficult to classify a study as 

either quantitative or qualitative, it is usefbl to discuss a number of distinctions between the 

two approaches (Krathwohl, 1998), as described and summarized in Table 2.3 on the next 

page* 

Quantitative methods are deductive approaches, designed usually around testing of a 

hypothesis and in an attempt to maximize the generalizability of the findings to the widest 

possible population. In an experiment, the most common kind of quantitative study, the 

QUANTITATIVE APPROACHES 

Guides the development of study 

Goal: to test hypotheses 

Precedes the study 

Careful design before data is collected 

Reality "out there to be discovered" 

A pnrticular eflect is expected to be 
found 

With measures or observation scales 

Cause-effect relationship between 
variables in the study 

QUALITATIVE APPROACHES 

Grows out of the data in the study 

Goal: to indlrctively develop an 
explanation 

Takes place after entry into the field 

Sorting of the data into meaningfir) 
categories 

How individuals perceive their world 

The reality is seen as an interpretation 
of the individuals' perceptions 

In words 

Description of the phenomenon under 
study 



researcher controls the application of whatever is hypothesized to cause an effect 

(Krathwohl, 1998). That application is called treatment and it is any potential cause 

controlled by the researcher. The researcher controls who receives what levels of treatment, 

under what circumstances, and when. The term of independent variable is also used to refer 

to something that the researcher believes is the cause, and the effect is referred to as the 

dependent variable. 

The group directed by Victor Basili in the Software Engineering Laboratory at the 

University of Maryland has brought one of the strongest bodies of empirical work in 

Software Engineering. This research has used experimentation in investigations of the 

effects of early reading vs. testing techniques on fault detection, or in studies of the effects 

of using Cleanroom development technique on process product and developers (Basili, 

1996). Experimental design is also the method used by majority of studies of media effects 

on group work and negotiation tasks along years. Although laboratory experiments have 

been criticized for losing reaIism by investigating the phenomenon in the laboratory and not 

in real settings, there is a good reason for favoring laboratory experiments over other 

methods such as field study for instance (McGrath, 1984): conflict management and 

negotiation situations are recognized as complex human tasks and careful observation of 

their intimate details is often inaccessible in field settings. Laboratory experiments (a) make 

possible the careful observation and precise manipulation of independent variables (e.g. 

computer technology), allowing for greater certainty with respect to cause and effect, while 

holding constant other variables that would normally be associated with it in field settings, 

and (b) encourage the researcher to try out novel conditions and strategies in a safe and 

exploratory environment before implementing them in the real world. 

At the other end, qualitative approaches are inductive approaches and generalizability 

is not the primary goal but a description of what is being observed. In qualitative studies, 

behavior is studied in its natural setting rather than in a laboratory or experimental one. Not 

only do researchers not introduce treatments, but they take pains to disturb the normal 

course of events as little as possible (Krathwohl, 1998). Field studies (see Figure 2.11) are 

examples of qualitative approaches. Major qualitative data collection techniques that they 

use are observation and interviewing. Qualitative studies are very useful for exploration, 

and ideal for complex phenomenon such as group behavior; they are especially helpful 



when they provide the researcher with someone's perceptions of a situation that allows an 

understanding of his or her behavior. In the study of niedia effects on group work, 

examples include case studies of organizations using new media such as videoconferencing 

(Fulk & Dutton, 1984) or using electronic communication at work (Markus, 1994). h the 

latter study, for example, interviews and surveys were used to collect data on users' 

intentions, technology use patterns and social impacts. 

2.5.3 Research chain of reasoning 
Empirical research can be represented as a sequence of logical arguments that form a 

chain of reasoning (Krathwohl, 1998). A prototypical model of such a chain of reasoning 

contains essential elements illustrated in Figure 2.12. The model begins with an 

expIanation, rationale, theory, or point of view that grows out of a review of existing 

literature in an area of investigation. Then, research questions, hypotheses and models are 

developed. They are translated into the design of the study which represents choices of who 

(subjects), where (situation), why (treatment), what (observations and measurements), how 

(basis for sensing attributes or changes) and when (procedure) elements. The choices of 

research design determine how the researcher is planning to gather and analyze data in an 

attempt to answer the research questions, or to test the researcb hypotheses or validate 

models. The design guides the researcher in the collection of data, which permits him or her 

to demonstrate a relationship by means of analysis of data. This is followed by a conclusion 

and links to next relevant studies. 

This chain of reasoning is used as a roadmap for studies of requirements negotiations 

and the methodology developed in Chapter 3 addresses the research design of such studies. 

A detailed description of the elements of research design is given below. 



2.5.3.1 Research design 
There are six components that represent necessary ingredients for an empirical design 

(Krathwohl, 1998) and their general features are described below: 

Participants in the study. In qualitative research, the people studied are in their 

natural groups. Although this may be true also in field experiment, experimentalists like to 

be able to assign people to groups. Random selection of study participants from a well- 

defined population is usually sought, to improve external validity of the experiment. 

External validity is a major goal of experimental design in particular, and it represents the 

extent to which it is possible to make valid generalizations fiom the study findings. 

Situation. In qualitative research, the situation is determined by the field location of 

the individuals or group studied. This may be true of field experiments as well. However, in 

order to eliminate rival explanations of the effect, experimentalists attempt to recreate the 

essence of a real-world situation in the laboratory setting. T11e goal is to do it in a setting in 

Figure 2.12. Research chain of reasoning 
SOURCE: (Krathwohl, 1998) 

Explanation, Gtionale, theory, point of view 
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which the researcher can control all (or at least very many) of the extraneous features of the 

situation, and where the relationship cause-and-effect can be better analyzed. 

Treatment, In qualitative research, the actions observed occur naturally as a result of 

the situation and the individuals in it. Experimentalists, however, like to be able to 

administer a planned cause: the researcher plans changes in the independent variable, the 

treatment, and variations in the dependent variable are observed in order to assess the 

effects of these changes. Experimental conditions are set up in which independent 

variable(s) is (are) varied and the data resulting are differences in the dependent variable 

between subjects allocated to the experimental conditions. 

Observation or measurement. Whereas qualitative researchers prefer the freedom 

and flexibility of observations and interviews to measurement, experimentalists develop 

instruments or measures to analyze the changes in the dependent variable. While these data 

collection procedures are useful, they also have weaknesses and the multiple-method 

approach (or triangulation) that combines quantitative and qualitative approaches to data 

collection is needed (Krathwohl, 1998). For example, experimentalists may use 

observations if no suitable instrument or measure is available. 

Basis for sensing attributes or changes. In qualitative research changes in 

individuals or groups are observed over time so that the difference in various characteristics 

of interest can be noted or common attributes in the data collected are identified. In 

experimentation, groups to which some sort of treatment was applied are compared with 

untreated groups (most often referred to as control groups). 

Procedure. With qualitative research, the order of investigator actions is determined 

Iargely by the individuals or group being studied. Experimental design, however, is 

characterized by a considerable amount of preplanning before the study is actually 

conducted and the procedure is a detailed description of the order of investigator actions in 

the study. The procedure specifies information about the other components of the design, 

i.e. who will get the treatment, when they received the treatment, when and where the effect 

is to occur, and how, as well as what will be observed and measured and with what 

methods. 



2.5.3.2 Data analysis 
In qualitative approaches, this link in the chain refers to an interpretation of data. It is 

most often that the researcher searchers for patterns in the data collected, or commonalities 

among cases studied. In experimental design however, statistical tests are most often used 

to test whether differences in the dependent variables were due to differences in the 

independent variables or due to chance. Unfortunately, there is no all-purpose statistical test 

that can be used to test the results from all experimental designs. The decision on which 

statistical test is suitable for a particular design depends on (1) the research design (the 

number of variables being manipulated, the number of experimental conditions and 

whether there is a related or unrelated design) and (2) what kind of measurement is used for 

measuring the dependent variable (i.e. nominal, ordinal, interval or ratio measurement). The 

results of statistical tests indicate how likely it is that the difference predicted by hypothesis 

was due to chance. This is usually indicated by a significance level (or p), most often set at - 
.05 or .Ol. This notion is related to the fact that one could never prove beyond any doubt 

that chance was not responsible for the results in the dependent variable. Therefore, the 

significance level is the probability that the results were obtained by chance and not from 

the changes in the independent variable. For example, p = .25 would imply that if chance 

alone were operating the study results would occur once in four times over a very large 

number of applications of the experiment. The value of p is reported together with results. 

As described, this chain of reasoning applies to both quantitative and qualitative 

research approaches, if the study presents one or more generalizations (Krathwohl, 1998). 

That is, the study is setting forth findings that are expected to be true in samples of persons 

and situations beyond those studies. While experimental design most often begins by 

building on previous literature and advancing to a problem statement and hypotheses that 

are tested during analysis, qualitative approaches still cover all the links in the chain, 

although not in the same sequence. While there is no manipulated treatment, the analysis 

may reveal trends in the data that helps the researcher to formulate an explanation in the 

form of a model or hypothesis worth studying in fbture studies. 

Further, in the description of this model, the experimental method was used as an 

example of quantitative approach, and field studies at the other end, as qualitative 

approaches. However, there is a larger spectrum of empirical methods for the study of 



groups, as described by McGrath (1984) (see $2.5.1), ranging fkom survey research to 

laboratory experiments and to field studies (categories I, I1 and III in Figure 2.1 1). These 

methods nlay use a combination of quantitative and qualitative approaches. In general, 

many problems require more than any one approach can deliver and that the answer is the 

multiple-method approach that combines quantitative and qualitative approaches to study 

(Krathwohl, 1998). For example, survey research is on middle ground between 

experimentation and field research. It is defined as a field research method in which 

researchers gather data fiom a carefilly selected sample of a population, and extrapolate 

their responses to the population fiom which the sample was drawn. Survey research may 

be either qualitative as when interviews or open-ended questions are used, or quantitative 

as when closed-ended or multiple-choice questions or both are used. 

All these methods are relevant to the empirical study of computer support in 

distributed requirements negotiations, and Chapter 3 provides guidelines in designing 

empirical studies such as laboratory experiments, field studies or survey research. 

The review of the methods for the study of groups was the last research field explored 

in the search for key concepts and good and appropriate practice in the development of the 

methodology presented in this thesis. 

2.6 A Paradigm For Methodology Development 
This exploration enables the construction of a research paradigm for the development 

of the methodology sought in this thesis. The research fields, key concepts, models and 

methods found as appropriate for the empirical study of computer-support in distributed 

requirements negotiations are brought together into a multi-faceted paradigm, outlined in 

Figure 2.13 and summarized in the following paragraphs. 
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Figure 2.13. Elements of the paradigm for methodology development 

First, Requirements Engineering was described as a process dominated by social, 

organizational and political issues, during which stakeholders define, understand, and most 

often negotiate requirements. Requirements conflicts reflect that stakeholders have different 

needs and priorities and models of requirements conflict resolution strive for an integration 

of the relevant stakeholders' interests. Moreover, effective communication was found to be 

essential for effective conflict resolution and facilitated meetings were described as 

powerhl group session approaches to Requirements Engineering. Furthermore, 

Requirements Engineering was described as taking place within a human activity system in 

which stakeholders have different perceptions and attitudes, and thus conflicting objectives. 

Soft system methodologies (Wilson, 1984) were described as most appropriate to tackle the 

'soft' probIems found in human activity systems. In particular, Checkland's (1981) Soft 

System Methodology was described as providing powerfbl techniques for the analysis of 

the human activity system within which requirements negotiations take place. 

A next logical step was the exploration of group research. A review of group 

research revealed an interest in groups as task performance systems and placed decision- 

making and conflict tasks within a larger classification of group tasks (McGrath, 1984). 

Then, research on group interaction of problem solving groups appears to have been 

dominated by a special interest in the task-oriented and socio-emotional processes of 

interaction. The work of Bales and Cohen (1979) was introduced as the major approach to 



the study of group interaction. The SYMLOG methodology was described as providing 

appropriate techniques for the coding, analysis and visualization of group behavior. 

The negotiation literature was explored in the search for an understanding of models 

of integrative approaches in negotiation. The importance of studying integrative agreements 

in negotiations was once more emphasized and Kelley-Schenitzki concession model (Pruitt, 

1981) was described as an appropriate model for the visualization of the search for 

integrative agreements with the greatest joint benefit in a negotiation. 

Furthermore, the development of a methodology for empirical investigations of 

computer support in requirements negotiations could not be pursued without the knowledge 

of existing theories and empirical evidence on the impact of computer technology on 

decision-making groups. A review of the literature on groups with technology revealed not 

only major theories describing a fit between group communication systems and group 

tasks, but also a complex body of empirical findings on aspects of computer-mediated 

group work. Lastly, an exploration of the methods for the study of groups described a 

spectrum of empirical methods ranging from field studies, to laboratory experiments, and to 

survey research. Key concepts of empirical design were introduced and Krathwohl's (1 998) 

chain of reasoning was described as a roadrnap to follow when designing empirical studies. 

2.7 Summary 
This chapter explored research fields that provided elements in the conceptual and 

methodological domain for the design of empirical studies of computer support for 

distributed requirements negotiations. A research paradigm was defined as consisting of 

good practice and appropriate models in conducting empirical work in the study of 

computer-mediated requirements negotiations. Krathwohl's research chain of reasoning is 

used in the next chapter in the description of a methodology that draws upon the elements 

of this paradigm and provides detailed guidelines for such empirical studies. 



3 A METHODOLOGY FOR EMPIRICAL STUDIES OF COMPUTER- 

SUPPORT I N  DISTRIBUTED REQUIREMENTS NEGOTIATIONS 

This chapter develops a methodology for Researclz Objectives 

Deternline an appropriate paradigm for etnpirica 
empirical studies of computer-support in studies of coatputer-supported distribute 

requirements negotiations 
distributed requirements negotiations. As > Develop a n~ethodology for empirical studies o 
stated in the second objective of this research, conzputer-support in distributed requirement 

negotiations 
the methodology draws upon the concepts and ~ p p l y  rhis nzerlzodologv to the design of a 

empirical study methods incorporated in the research paradigm 
Analyze and interpret the results of the ernpirical 

determined in Chapter 2. The assumption is study 

that one starts with formulating research 

questions or hypotheses about computer support in distributed requirements negotiations. 

For example, a researcher may decide to examine current practice in computer technology 

use for requirements conflict resolution meetings in a number of distributed software 

organizations and its perceived effectiveness, and decides to pursue survey research. Or, a 

study is to be undertaken by the researcher in a particular software company, to gain an 

understanding of the usage of a particular technology for processes of requirements 

conflict resolution and decides to pursue a field study. Similarly, the experimentalist may 

define a hypothesis about computer support in distributed requirements negotiations and 

design a laboratory experiment to test the hypothesis. In any of these cases, both 

quantitative and qualitative research methods can be used and Krathwohl's (1998) chain of 

reasoning provides a basis for conducting the study. In this chapter, a methodology for such 

empirical studies is developed as a sequence of guidelines in addressing all design 

components in Krathwohl's model. It represents a sequence of logical actions to take in 

designing the study and in gathering and analyzing data in order to answer the research 

questions, in testing the hypotheses or in addressing exploratory issues. 

The chapter is structured in six main parts, each part addressing one component in the 

design of studies of computer-support in distributed requirements negotiations. Each design 
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Figure 3.1. Roadmap in methodology development 

components is addressed by a section in this chapter, and Figure 3.1 depicts this 

correspondence. 

A note on terminology 

In Krathwohl's (1 998) model a distinction between quantitative and qualitative 

methods was made in the description of the design components. However, these approaches 

can be combined in various empirical study methods, both in field or laboratory 

experiments, as discussed in Section 2.5.3. The development of the methodology in this 

chapter refers to the various empirical methods described in McGrath's (1984) circumplex 

(52.5.1) along two dimensions, as illustrated in Figure 3.2. First, they can be arranged on a 

continuum that refers to the study setting, field vs. laboratory setting. For example, field 

studies, field experiments and survey research are considered research methods in field 

settings. Similarly, laboratory experiments and experimental simulations are experimental 

methods that use the laboratory setting. Within 
Treatment 

each category, methods can W h e r  be t laboratory 
experimnts 
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Figure 3.2 Research methods 
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In this chapter, the discussion of each design component is first made in relation to 

controlled laboratory settings, followed by a consideration of aspects that distinguish laboratory 

studies fiom field research. Unless the exact name of the study method is used, the tern "field 

research" is used to refer to study methods applied in the field, as shown in Figure 3.2. Similarly, 

terms such as "experimental research" or "research in controlled settings" refer to study methods 

characterized by some treatment, such as laboratory or field experiments. 

3.1 Study Participants 
In studies of computer-supported requirements negotiations, experimental design 

involves human subjects (referred to as study participants henceforth) in an experimental 

situation. Random selection of these participants fiom a well-defined population is desired 

to insure, in the limits of chance, that these participants are representative of the population 

fiom which they are selected (Porter, 1997). This is needed if external validity of (i.e. 

ability to generalize) study findings is sought in experimental design. Hence, to improve the 

ability to generalize from the studies of software requirements negotiations, it is important 

not only that the participants have relevant experience with software engineering processes 

in order to ensure a representative sample, but also that a random selectiozl from such 

population is sought. However, true randomization is often more a wish than reality in 

empirical design. While a process that gives each person in the population an equally likely 

chance of being selected is desired, this is rarely achieved. Due to costs and subject 

availability, random selection is almost never part of an experiment's design. Rather, 

subjects are recruited, and the usual procedure is based on volunteering (Miller, 1975). 

As it will be emphasized in the description of the methodological components that 

follow, studying the role of the human facilitator in computer-mediated requirements 

negotiations is also important. It is then recommended that professional facilitators are 

involved in the study, either in field settings or in laboratory environments. 

While researchers in laboratory settings prefer to assign individuals to groups, people 

studied in field settings are in their natural groups. Field research (case studies or survey) of 

computer-mediated requirements negotiations in distributed software development teams would 

investigate the communication of software designers and customers, playing their daily working 

roles and with varying degrees of working relationships. Random selection of participants fi-om 



a well-defined population is equally important in survey research, if generalizability of results is 

sought. 

It becomes important then that, irrespective of 

the study setting, a carefbl description of the 

participants' characteristics be provided, because this 

description defines a hypothetical population to be 

used for purposes of interpreting study results. A 

summary of the recommendations for the selection 

of participants in studies of software requirements 

Recommendations 
for participants' selection 
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negotiations is presented in the adjacent box. 

3.2 Situation 
The study of computer-mediated requirements negotiations cannot begin without a 

careful analysis of the situation to be studied. While in field studies or survey research the 

situation is determined by the field location of the individuals or group studied, laboratory 

studies investigate (i.e. simulate) particular situations in controlled environments. This 

section forn~ulates guidelines for the analysis of the situation to be studied. It provides a 

framework for the identification of relevant roles in the conflict situation and for 

understanding the context in which conflict resolutions become meaningful. 

3.2.1 Analysis Of The Situation 

As discussed in Section 2.1.4, there is a wide range of system stakeholders, ranging 

fkom system users, managers and customers of the client organization. Requirements 

cortfIicts reflect that different system stakeholders have different needs and priorities, and 

negotiations are necessary to achieve a resolution that satisfies all stakeholders involved. 

The processes of requirements engineering are dominated by human, social and 

organizational factors and take place within a human activity system and Checkland's 

(1981) Sofi System Methodology (SSM) was identified as particularly relevant in the 

analysis of such a human activity system. SSM is used in fiaming a negotiation space 

usefbl in the analysis of particular situations. 

The CATWOE methodology of stage 3 in SSM (described in 52.1.2) is useful in 

identifying the roles and expertise involved in the system definition. Its elements 



(expressed by each letter in the word) describe the human activity system. These elements 

refer to three roles (i.e. Actors, Owner, and Customers), the transformation T (the perceived 

pwpose of and the changes brought about by the new system), the environmental 

constraints E and one very important component, the Weltanshauung (W). W is a 

framework or image that makes the particular system meaningfbl and the pairing of T and 

W is the very important concept in SSM. In other words, W represents a particular way of 

looking at the system and, since different perceptions are legitimate in human activity 

systems, different Ts are possible as a result of different perceptions deriving from different 

Ws. 

In requirements negotiations, it is important to identify these roles in order to 

understand the demands that different actors, owners and customers may have on the 

system. Furthermore, defining particuIar Weltanshauungen contribute to the understanding 

of context in which conflict resolutions become meaningful. Often there is 110 single 

requirements trade-off that will filly satisfy all stakeholders -- rather there is a range of 

possible resolutions based on different perspectives deriving fkom different Ws. The 

identification of relevant Ws is useful in designing evaluation criteria for requirements 

conflict resolutions. 

In order to formulate guidelines for such an analysis, a negotiation space is defined as 

the set of possible situations of user-user, user-developer and developer-developer conflicts 

(Warne, 1998), as described in Section 2.1.4. In the following, this negotiation space is 

examined and characterized in terms of the roles involved in these conflicts. However, 

before this analysis is described in detail, it is important to be aware of the difference in 

terminology used in Software Engineering (SE) and Soft System Methodology. While SSM 

uses concepts such as problem owners, actors and customers, SE deals with stakeholders, 

clients, analysts, customers and users. The correspondence between terms used in SSM and 

SE is explained in the following paragraph and followed by the description of the 

negotiation space. 

Stakeholder categories in SSM and SE. The CATWOE analysis of the ID citizen 

system (Shaw & Gaines, 1996) described in Section 2.1.2 is used to illustrate the SSM 

roles. The role of Problem owrters is played by the agency with authority to finance or 



cancel the development project and are often referred to as the senior management in the 

client organization, or the executive sponsors in .TAD sessions, i.e. "the person who controls 

the project funding, gives vision and direction, and empowers the people to make decision" 

(Wood & Silver, 1995, p. 38). For example, one problem owner would be the government 

in the citizen ID system. Actors include those that operate and assist the operation of the 

system, often referred to as system users in the Software Engineering literature. They 

include the end-users of the system, managers and others involved in the organizational 

process influenced by the system or engineers responsible for system installation and 

maintenance (Sommerville & Sawyer, 1997). For example, actors in the citizen ID system 

would be employees in the tax office. Customers are those affected beneficially or 

adversely, directly or indirectly by the system use and often referred to as the system users 

as well. They include customers of the client organization (if the system is used to provide 

some services) (Sommerville & Sawyer, 1997). For example, citizens and banks are 

customers in the citizen ID system. 

Involving representatives of all roles in the requirements engineering process is 

crucial to project's success. The distinction between users who play the roles of actors and 

users who play the role of customers becomes important since most often requirements 

processes refer to "users" without a clear specification of whether they are actors or 

customers of the system (Gause & Weinberg, 1989). It is also important to note that these 

are roles and not people, that a person may play one or more roles and that a role may be 

played by one or more people. For example, a project manager in the client organization 

could be a source of requirements both as executive sponsor of the project -- playing the 

role of problem owner, and as a system user, in the role of actor. 

A negotiation space and its minimum boundary. The negotiation space is defined 

as the set of possibIe group situations in which requirements negotiations occur. It is 

determined by a large set of situations in which different numbers of participants in 

different roles are involved in user-user, user-developer and developer-developer conflicts. 

These types of conflicts are important to consider in studies of requirements processes. An 

example of a well-established group session approach to requirements analysis in which 

complex negotiations can develop is Joint Application Development (JAD) (described in 

92.1.7). JAD sessions are facilitated meetings that attempt to achieve a balance in 



stakeholder participation. They involve enough people so that full representation and 

decision power in all the areas that are directly affected by the system is achieved. 

Participation in a typical JAD (Wood & Silver, 1995; p. 47) includes: one Problem Owner 

(executive sponsor), seven Actors (system end-users), two IS people and two Facilitators 

(one facilitator and a scribe). Representatives of diverse Departments exemplify the Actors 

team: a Director (Finance), a Supervisor (Finance), a Data Entry Clerk (Finance), a Director 

(Budget and Cost), a Director (Tax Planning), a Director (Purchasing) and a Director, 

(Facilities Management). 

To aid the analysis of particular requirements conflicts situations, a minimum 

boundary of this negotiation space is illustrated in Table 3.1 and is described as follows. 

First, it lists two categories of roles: (1) roles in operational system and (2) roles in system 

development. The former includes roles that map into the traditional roles in the SSM 

literature (i.e. problem owner, actors and customers) and the corresponding terms in 

Software Engineering literature are included in brackets. They span the range of potential 

Category One Category Two Category Three 

OPERATIONAL 

Table 3.1 A minimum boundary of the negotiation space 
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users of the system, and anyone from the business area of a11 organization who will be 

directly or indirectly impacted by the system development. The latter includes other roles 

identified as relevant in requirements engineering and which are instrumental in 

requirements meetings, i.e. the system developer and meeting facilitator. The role of the 

developer refers to a designer, system analyst or architects; it was broadly defined (see 

52.1.4) as any member of the infomation system project development team and their 

supporting and clerical staff, contractors fiom outside the organization who may be 

employed to work on the development of the project; and members of the organization 

information systems department who have some responsibility for the development or 

ultimate maintenance of the system (Warne, 1998). 

Also, as discussed in Section 2.1.7, a well-recognized concept in Requirements 

Engineering meeting is the role of the facilitator. It is in the smoothing of the problems in 

group processes that the skills of a facilitator become important in Requirements 

Engineering. However, the facilitation in computer-supported group work has not been 

studied to the extent merited by its practical importance, despite the importance of 

facilitation in the effectiveness of group work (Hayne, 1999; Viller, 1991). Hence it 

becomes important that investigations of computer-support for requirements negotiations 

consider the role of facilitator. 

Secondly, Table 3.1 outlines those cases of requirements negotiations involving users 

and developers in which the minimum number of people involved in the conflict is 

considered. The typical .TAD session is included in the last column of the table for 

illustrative purposes. The four categories in Table 3.1 are explained as follows: 

The user-developer conflict is modeled in Category One. This table column 

represents possible negotiations between one role in the operational system and the role of 

developer. The issue at hand has often to do with the infeasibility of implementation of 

particular requirements requested by a particular problem owner, actor or customer. 

Reasons may be of technical nature or relate to resource allocation in the project. The 

negotiation between one actor and one developer (e.g. system analyst), is a fkequently 

occurring negotiation situation, as described by Robinson (1990). System analysts are 

regarded as an important source of knowledge in system design, providing a great deal of 



experience about requirements for similar systems and knowledge about the likely effects 

of particular decisions. It is however inevitable that sometimes analysts impose their 

preferences in the specification and consequently conflicts may also develop. 

Category Two models the user-user and developer-developer conflicts. First, possible 

negotiations between two stakeholders in different or same role of owner, actor or customer 

are considered. Examples in the requirements engineering literature include the conflict 

between the views of two librarians (Easterbrook, 1994). Less studied are conflicts born in 

the organizational political environments in which computer systems can undermine 

existing power structures. It is important to model such conflicts since conflicts between 

user groups are not only less frequently resolved than conflict involving developers, but 

they are also the most significant threat to the success of software development projects 

(Warne, 1998). Secondly, this category considers conflicts that develop between developers 

with regard to requirements issues. Examples include situations of conflict between a 

system analyst and a designer, where the designer imposes a particular preference in the 

specification, which is not shared by the analyst. Although these conflicts are less frequent 

than those involving users, they are important to be considered, since they can still develop. 

More complex requirements negotiation situations are also possible and relevant. 

Situations of user-user conflict that also involve issues of technical infeasibility may also 

include the role of the developer and they are described in Category Three. This column 

features all the user-user-developer conflicts. 

In addition, facilitated meetings are effective approaches to requirements meetings 

(Macauiay, 1996) and they are modeled in Table 3.1 as well. The last row is highlighted to 

illustrate that cases can include one or no facilitator. Hence the number of cases in this 

minimum boundary doubles with the addition of the role of facilitator. 

This analysis suggests that there are at least 32 (= (3+7+6) x 2) situations that are 

relevant in the study of computer-support for distributed requirements conflict resolutions. 

They can range from situations involving two roles to more complex negotiations involving 

four roles. It is reasonable to expect that this negotiation space models the wide range of 

possible conflicts as outlined by Easterbrook (1994), including conflict between 

participants' perceptions of the problem, conflict between the many goals of a design, 



conflict between suggested solution components, conflicts between stated constraints, and 

conflicts in resource usage. 

This analysis reveals a characteristic of software requirements negotiations that 

distinguishes them £kom the bargaining situations in the negotiation literature and which 

involve usually only two people. Software requirements negotiations most often involve 

more than two people, playing the same or different roles, in a complex situation dominated 

not only by technical, but also social and organizational factors such as existing power 

structures. 

As summarized in the adjacent box, it is recommended that studies of requirements 

negotiations perform an analysis of the situation using CATWOE methodology before 

tackling other aspects of the study design. Requirements negotiation situations that featured 

a minimum number of roles in user-user, user-developer and developer-developer conflicts 

were analyzed in Table 3.1. It is important that the investigation of any particular situation 

draws on at least one or a combination of cases in Table 3.1. For example, a study can 

investigate the negotiation between two actors in which a developer is called to assess the 

feasibility of any agreement (fifth case in Category Three); or, the negotiation between one 

problem owner, two actors and a developer (combination of first and fifth case in Category 

Three); the typical JAD case features a particular case in which the meeting of one problem 

owner, 7 actors and 2 developers is considered and where conflict can occur between any 

two participants. It is recommended that this analysis be used in identifying the CATWOE 

elements, (i.e. relevant roles, environmental constrains and Weltanschauung) in any 

empirical study of requirements negotiations. It is very useful for field researchers who 

most often are faced with unstructured problem 

situations. For survey research, this methodological 

component is a guide in selecting aspects in the 

situation on which to gather data. The controlled 

setting in laboratory experiments allows the researcher 

to go a step further; the researcher is able to assign 

individuals to roles in performing a particular task and 

Recommendations for 
analysis of the situation 

Analyze the situation using SSM's 
CATWOE methodology (Checkland, 
198 1)  and identify a particular case 
on the minimal boundary of a 
negotiation space (Table 3.1) 

In laboratory settings, draw upon 
particular roles and design 
experimental roles 

1 



this analysis is useful in making informed decisions on experimental roles, design of the 

experimental task and its evaluation criteria. Thus, this section continues with the 

formulation of recommendations for task design in laboratory settings. 

3.2.2 TaskDesign 

As discussed in Section 2.5, laboratory experiments are attempts to create the 

"essence" of real-life situations in a context in which the researcher can control all (or at 

least very many) of the extraneous features of the situation (McGrath, 1984). Following the 

analysis of the situation, a next logical step in laboratory studies is to design the 

experimental task to re-create such a situation in controlled settings. This section discusses 

important aspects related to the task design in experimental investigations of requirements 

negotiations. 

One of the main aspects of task design, if the results of the empirical investigation are 

to be relevant to a large audience of software engineering practitioners, is that the task be 

relevant to the current practice in software engineering. As described in Section 2.1, 

requirements negotiations occw when two or more requirements on the system conflict and 

it is important that requirements meetings include stakeholders playing relevant roles in the 

negotiation. Moreover, an effective communication was described as essential in effective 

requirements conflict resolution. Hence designing the laboratory task to feature the 

communication of relevant stakeholders is an important ingredient in empirical research of 

which results are important to software engineering practitioners. 

Another important issue to consider in the task design is the concept of distributive 

vs. integrative negotiation. The distributive approach to negotiation reflects the zero-sum 

situation in which one negotiator's gain is the other's loss, in contrast to integrative 

approaches which are possible when multiple issues are considered and there is potential 

for an exchange of concessions in the negotiation. While it is possible that requirements 

conflicts result in situations characterized by both distributive or integrative approaches, 

and that there is little empirical evidence on actual practice in system definition, existing 

models of conflict resolutions in Requirements Engineering (Boehm et al., 1995; 

Easterbrook, 1994; Robinson, 1990) emphasize the need for an integration of stakeholders' 

views and interests in the process. This aligns with the message of classical schools of 



thought in negotiation literature (Fisher & Ury, 1981; Pruitt, 1981; Scott, 1988) that 

potential for integrative agreements is much greater than it is believed and that it is 

important to study it. It is thus recommended that studies of computer support for 

requirements negotiations investigate tasks that have integrative potential. As discussed in 

Section 2.3.1, Pruitt (1988) provides five reasons for studying integrative negotiation. 

Drawing on his reasons, the following paragraphs explain why integrative potential is both 

important and worth studying in requirements negotiations. 

I. High joint benefit has intrinsic validity, in the sense of providing the greatest good for the 

greatest nuntber of people. High joint benefit in requirements negotiations results in satisfying 

the (most important) needs of all relevant stakeholders, which is a fundamental goal of 

Requirements Engineering. 

When limits are high on both sides, it will be impossible to reach agreement unless an alternative 

involving high joint benefit is found and adopted. Conflicts in Requirements Engineering reflect 

the fact that different stakeholders in the system have different needs and priorities. Producing a 

system that will completely satisfy everyone is often not possible, given the different factors that 

need to be taken into consideration in the decision. Hence the final requirements will always be a 

compromise that is governed by the needs of the organization in general, the specific 

requirements of different stakeholders, design and implementation constraints and the budget and 

schedule for the system development (Kotonya & Sommerville, 1998). 

3. Agreements involving higher joint benefit are less likely to be repudiated a$er they have been 

reached. In system design, stakeholders identify better with designs in which their contribution 

were included (Easterbrook, 1991) and the system is more likely to be accepted in the customer 

organization. 

4. Wllen two parties provide high benefit to one another their mutual attraction is ZikeZy to be 

enhanced and attraction will probably produce trust, contributing to the capacity to flnd more 

integrative agreements in the fnture. Integrative agreements contribute to more stable 

interpersonal, political and organizational environment in which the system is developed and 

used. Most often system stakeholders have working relationships that span over a longer period 

of time than the requirements negotiation activity, e.g., stakeholders working for different 

organizational departments. Moreover, in customer-centered techniques, which assume 

continuous interaction with relevant stakeholders, customers' trust in developers is an important 

factor for success. Thus integrative agreements in requirements negotiations would contribute to 

better customer-customer and customer-developer relationships during the development process 

and beyond. 



5 .  The capacity to develop integrative agreements in organizations is likely to contribute to 

organizational eflectiveness. Integrative agreements in requirements negotiation means 

reconciling the most interests of all system stakeholders. This would result in a successful 

development project, in a better integration of the system in the organization and more efficient 

use of the system by its departments, individuals or work groups in dealings with each other or 

with customer organizations, 

Therefore requirements negotiation tasks that allow integrative potential are 

important to study in controlled settings. As discussed in Section 2.3, potential for 

integrative agreements is characterized by the ability to reconcile interests vs. positions and 

hence it is relevant that the task design provides information on interests that motivate the 

involved roles to negotiate. As Fisher and Ury (1981) note, reconciling interests rather than 

compromising positions is recommended because "behind positions lie many more interests 

than conflicting ones and for every interest therc usually exist several possible positions 

that satisfy it" (p. 43). Thus, the provision of priority information for the issues in 

discussion is important in the task design, as that is believed to be a key element of 

integrative reasoning approaches (Pruitt, 1 988). 

In controlled settings it is recommended that (1) not only there is enough conflict 

inherent in the task to create the need to negotiate an agreement but also (2) integrative 

agreements in the negotiation are achievable in the time allotted for each session in the 

experiment. 

Lastly, there is little value in the task design if the participants' roles are not well 

defined and efficiently communicated to the study participants. There are some 

methodological issues facing laboratory studies of conflict that merit some attention in 

relation to the design of the task. Previous studies have shown that the processes and 

outcomes of laboratory negotiations can be affected by whether or not subjects' personal 

views are consistent with the case they are asked to argue. Laboratory studies of negotiation 

typically assign subjects to random roles that may or may not be consonant with their 

personal opinions (Short et al, 1976). To alleviate this problem it is important that the task 

not only provides the participants with clear descriptions of the roles they are expected to 

play, but also that their understanding of the roles and views associated with them is 

validated with each participant. This is necessary in order to diminish the chance of 



misinterpretations. Pilot studies, as discussed next, are powerful tools in detecting such 

weaknesses. 

Conducting pilots of the task. Conducting pilot sessions of the study is an integral 

part of experimental research. In this instance, pilots need to be run to insure that 

participants achieve an understanding of experimental roles and the laboratoqt situation; 

that integrative agreements are achieved in the time allotted for the session and that 

reaching agreement is not easy or too difficult. Also, pilot sessions should be regarded as a 

powerful tool in improving the task design, that the participants achieve the desired level of 

conflict in the negotiation and that the task evaluation methods are appropriate. 

This section addressed issues related to the design of the experimental task in 

controlled settings. Recommendations for the task design are summarized in the adjacent 

box. 

While these recommendations center on studying integrative agreements, the 

resolution of requirements conflict "in vivo" (i.e. as investigated in field studies) might be 

characterized by both distributive and integrative agreements. Consequently, the researcher 

undertaking a field study may only attempt 

to understand the conflict and its resolution 

at best, without being able to control its 

characteristics (i.e. design the task). For 

example, requirements conflict situations 

characterized by power relationships among 

the stakeholders involved may resolve in 

distributive agreements in which some of the 

stakeholders' interests were not incorporated. 

Recommendations for task design in controlled 
settings 

m The task needs to feature the communication of 
relevant stakeholders 

m Integrative potential in the task 

There is enough conflict inherent in the task to 
create the need to negotiate 

o Integrative agreements need to be achievable in 
the allotted time. 

Participants' roles in the negotiation need to be 
well defined and communicated - The design must be piloted in the laboratory 
setting 

3.3 Treatment 
Treatment in empirical studies refers to the investigator's intervention. The study of 

computer support for requirements negotiations in distributed teams implies the 

investigation of settings in which relevant roles are involved in requirements negotiations 

from remote sites. While the experimentalist designs experimental distributed settings and 



assigns participants to such "conditions" as part of the treatment in the study, this 

manipulation may become infeasible in field approaches. 

The first part of this section ($3.3.1) discusses distributed settings that are relevant to 

investigate in requirements negotiations irrespective of the study setting. It also provides 

guidelines for the analysis of such possible settings and, in particular, for the design of 

experimental conditions in laboratory settings. Further, Section 3.3.2 discusses issues 

related to an aspect that is integral part of such distributed settings, namely the computer 

technology used in enabling the distributed requirements negotiations. 

3.3.1 Distributed Setup 

This discussion is based on the outcome of the analysis of situation performed in 

Section 3.1. Table 3.1 outlined the minimum boundary of the negotiation space, namely the 

set of cases characterized by meaningfbl combinations of roles that were involved in 

requirements negotiation situations. 

For each of these cases, the number of all possible ways to involve participants in 

distributed settings depends on the number of participants involved and can be calculated 

using Stirling's numbers of the second kind (Bogart, 2000): 

S(n,m)=S(n- 1 ,m-2) +mS(n- t ,m), where n>m>O, S(n,n)=l and S(n,l)=l 

S(n,m) represents the number of partitions of an n-element set into m classes, that is, in this 

case, the number of distributions of n distinct people among m identical locations. The 

values obtained with the above formula can be arranged as in Table 3.2. Drawing on Table 

3.1, the number of participants in all cases is 1, 2, 3, 4 or 12. Table 3.2 illustrates the 

number of possible locations in which the participants can be located, and the number of 

possible distributions of the participants in these locations. 



Take for example, a case in Category Three in Table 3.1, without the facilitator, in 

which three participants are involved: actor-], actor-2 and the developer (fifth column in 

Category Three). According to StirIing's formula there are five possible arrangements of the 

three participants in up to three separate locations (Table 3.2): (a) one setting in which all 

the participants are co-located --the traditional face-to-face (F2F) meeting, (b) three 

possible arrangements of the participants in two separate locations, and (c) one setting in 

which all the participants are distributed in three locations. This example is illustrated in 

Figure 3 -3. 
Table 3.2. Partitions of participants in remote 

It can be observed that the number locations 

of possible distributed settings, while low 

for cases involving few participants, 

rapidly increases beyond manageable 

limits for larger groups of people. In the 

typical JAD example, consisting of 12 

participants, the total number of possible 

distributed settings is in order of millions 

(Table 3.2). 

This analysis, summarized in Table 

3.2, illustrates the possible distributed 

settings for each case in Table 3.1. 

Important to remember is that Table 3.1 

represents the minimum boundary for the 

negotiation space, and if a particular case 

involves more participants playing these 

roles then the number of possible 

distributed settings increases. While the investigation of all possible settings associated to a 

particular case is important, it may not be feasible in a single study; it requires a significant 

amount of resources, not always easy to find for the researcher. It is therefore desirable to 

reduce the number of participants to minimum (as in Table 3.1) and focus only on specific 

aspects of distributed negotiation. 



Depending on the purpose of the study (i.e. research questions), the researcher may 

decide to restrict the total number of distributed settings. For exmple, the review of the 

literature on computer-supported communication (see Section 2.4.2) revealed evidence that 

a more restricted communication medium reduces the exchange of social cues in the 

interaction, decreases dominance by few members and enables a more equal participation 

in the interaction. Hence it becomes relevant to investigate group settings that feature the 

face-to-face and distributed interaction of particular roles between which some relationship 

exists. For example, in the case illustrated in Figure 3.3, the researcher may decide to 

investigate conflict between the two actors and focus only on F2F and those distributed 

settings that are relevant to the physical distribution of the two actors. Thus, the setting D3 

can be eliminated; it does not bring new insights in the investigation, since the separation of 

the roles of negotiators was already considered in D2. Another interesting aspect to 

investigate is whether the co-location of the developer with one of the actors matters in the 

conflict resolution; then the researcher may decide to eliminate D4, since the separation of 

the developer fiom the actors has already been considered in Dl. 

Also, the importance of studying the human faciliation in distributed settings is 

(a) Co-location of all members, (b) Three possible arrangements of participants in (c) One group setting with three 
F2F setting two separate locations remote locations 

Figure 3.3. Face-to-face and Distributed setup in meetings of two actors and a developer 



illustrated by the evidence that facilitators are skilled mediators who ensure that all 

participants had equal contribution to decision. Advanced communication technology 

provides promising opportunities to facilitate the meeting from a distance. It is both 

challenging and important to investigate differences and impact on facilitation in diverse 

distributed settings. For example, a particular distributed setup may enable the reseacher to 

address questions such as "Does the facilitator's co-location with or separation fiom 

particular roles in the negotiation have any effect on the conflict resolution?" or even "Is 

the facilitation of these distributed settings possible?", or "Is the human faciliation of 

particular distributed settings more problematic than others?". Understanding which 

distributed settings may be detrimental or beneficial to human facilitation is a step towards 

understanding facilitating effective communication in distributed, computer-supported 

requirements negotiations. 

This analysis of relevant distributed settings revealed specific issues to address in 

studies of computer support for distributed requirements negotiations. Furthermore, this 

diversity of issues sets these studies apart fiom previous studies of computers in decision 

making tasks and makes it a worthwhile research endeavor. 

For experimentalists, the importance of this methodological component is evident: it 

provides information usekl in designing experimental conditions in controlled 

environments. Advice on a related issue, of allocating participants to these experimental 

conditions, is discussed in the next paragraph. 

Allocation of participants to experimental conditions. Once the experimental 

conditions are defined, further discussion could be made about the way in which subjects 

can be allocated to the experimental conditions. The design that uses different people 

("subjects") for each experimental condition is known as unrelated design (or between- 

subjects, independent); the design that uses the same (or matched) subjects for all 

experimental conditions is known as related (or within-subjects) design. A major goal is to 

avoid confounding -- that is, to ensure that the independent variable is the only reasonable 

explanation for differences in the dependent variable, and that no irrelevant (confounding) 

variable could have caused those differences. The designs described above are ways to 

control confounding variables associated with subjects, e.g. intelligence, motivation, 



personality. While the related design eliminates some (or all, in case the same subjects are 

used), the unrelated design eliminates none at all. Then, a way to deal with factors that 

cannot be controlled nor manipulated but which could confound the independent variable is 

random assignme~tt of study participants to experimental conditions. The concept of 

confounding variables and the attempt to remove them is important since they will 

determine what is called internal validity. An experiment has internal validity, therefore, to 

the extent that no variables are confounded with the independent variable. Thus it is 

recommended that random allocation of study participants to experimental conditions 

should be sought, in order to deal with factors that cannot be controlled nor manipulated 

but which could confound the independent variable (e.g. personality factors, gender, age). 

This section discussed and formulated recommendations for the design of the 

distributed setup with particular emphasis on the case of experimental design, of which the 

treatment is a fhdamental component. However, the situation is different in other study 

settings. Most often in field research there is no intervention; the actions and reactions 

observed occur naturally as a result of the situation investigated in the software 

development organization, without any intervention fi-om the researcher. The researcher in 

the field may be faced with the need to investigate already established distributed 

communiction settings in the organization. This analysis is still important as it informs the 

researcher on which settings to investigate; in such cases, 

participants' assignment to experimental conditions may 

become infeasible, since the designers and users of the 

system would be involved in requirements processes from 

locations in their natural workplace. 

The recommendations formulated in this section regarding 

the design of computer-supported distributed settings are 

summarized in the adjacent box. 

3.3.2 Computer Technology 

While the experimentalist can choose a particular computer technology to mediate the 

communication in the distributed settings in laboratory, as part of the treatment, this may be 

less possible in the field, where the researcher may need to investigate the technology 

. 

Recommendations for the design of the 
distributed setup 

0 Draw on Table 3.1 and investigate those 
distributed settings (Table 3.2) that are 
relevant to the specific research 
questions or hypotheses 

0 In the laboratory setting, define 
experimental conditions and randomly 
assign participants to experimental 
conditions 



available in the organization at the current time. This section discusses a set of 

technological characteristics that are important to consider in distributed requirements 

negotiations irrespective of the study setting. Aspects that distinguish experimental studies 

from field research with regard to investigating computer technology are discussed towards 

the end of the section. 

First, if the results of the study are to be of use for a large audience of software 

industry practitioners, any investigation of distributed requirements negotiation needs to 

consider computer-based meeting technology that is relevant and widely available to a large 

sector of software industry practitioners. In laboratory investigations in particular, the 

computer technology needs to match the state-of-the-art for normal industrial use, and to 

anticipate the high bandwidth communications that are becoming possible and current in 

industry practice. It should also be easy to use and simple to learn in the time allotted for 

the experimental session, and reliable in that no technical problems should affect the 

negotiation process or outcome. 

As described in Section 2.4.1, technology for geographically distributed groups offer 

support for both synchronous and asynchronous collaboration. Group support systems that 

enable requirements negotiations when group members meet born physically dispersed 

locations at the same or different times are equally important to investigate in studies of 

distributed requirements negotiations. For example, Boehm's group conducted studies 

(Boehm & Egyed, 1998) of the use of the WinWin system (described in Section 2.4.1.3) in 

requirements negotiations over a period of several months (during an academic term), when 

the system was used both in synchronous and asynchronous interaction. The empirical 

evidence shows that the strongest positive aspects of the WinWin system use for structuring 

negotiation process were increasing cooperativeness, focusing participants on key issues, 

reducing friction and facilitating distributed collaboration. However, it was also found that 

the WinWin tool did not completely replace other methods of interaction and that other 

negotiation aids were also used: while the use of WinWin tool accounted for 28% of the 

negotiation time, the usage of face-to-face meetings and telephone conversations accounted 

for 42% and 19% respectively. This fact stresses the need for more investigations of 

computer support for synchronous modalities of communication that enabIe the groups to 

communicate as they would in face-to-face interactions. It is reasonable to expect that the 



usefulness of a multimedia meeting system in synchronous requirements negotiation 

depends on the extent to which its configuration makes available to the collaborators those 

affordances that are important in side-by-side collaborative requirements meetings. Thus 

the remaining of this section addresses issues related to computer technology that enables 

synchronous distributed requirements negotiations. As described in Section 2.4.1, there is a 

wide range of group support systems that facilitate the synchronous communication within 

groups. While allowing groups to "meet", they reduce the set of communication modalities 

(i.e. textjgraphics, audio and video channels) in some way or another. A discussion of the 

role of these communication modalities in synchronous requirements negotiation meetings 

follows. 

Face-to-face group session approaches to requirements engineering have general 

characteristics that are particularly important to the group in decision making. As discussed 

in Section 2.1.7, group members have access to a rich communication medium, in which 

they can see each other, be sensitive to each other's behavior and reaction; they make use of 

a shared workspace in which shared representations of work artifacts are created: 

whiteboards and flipcharts are useful aids in the manipulation of lists of requirements, 

diagrams, or other drawings. Thus affordances such as audio and visual cues in, and real 

time access to, a shared workspace are important to consider in distributed requirements 

negotiations. Moreover, shared applications that provide access to task objects are critical 

elements of the visual space for collaboration in requirements negotiations. However, while 

research on remote colIaborations indicates that high-quality audio is important to 

synchronous work (Tang & Isaacs, 1992), the addition of the video channel is more 

controversial. 

First, the video channel potentially allows visible information that is present in face- 

to-face communication (Whittaker & O'Conaill, 1997). This infonnation is about the 

behaviors of other conversational participants, that is, the set of communicative actions that 

they perform with their eyes (gaze), faces (facial expressions), hands and arms (gestures), 

and the movements and orientation of their bodies (posture). Then, there is the information 

about the visible environment that conversational participants share, with its set of shared 

objects, access to shared events, and information about the movements and activities of 

other people. 



Secondly, although the research record is mixed, it appears that the effect of adding 

video to audio channel is task and situation dependent. Evidence (Whittaker & OIConaill, 

1997) shows that providing visual access to facial expressions, posture, and gesture allows 

people to make inferences about other participants' affective or emotional state; 

furthermore, it changes the outcome of tasks that require access to affective information, 

such as negotiation and conflict resolution. Also, evidence on advantages of video 

conferencing over high-quality audio conferencing on conversational fluency and 

interpersonal awareness was found in the context of a negotiation task using electronically 

shared data (Daly-Jones et al., 1998). 

If the discussion above addressed the addition of the video channel to the audio 

channel, equally interesting is the issue of "upgrading" W h e r  from videoconferencing 

systems to face-to-face communication. One question is to what extent the addition of 

visual information in videoconferencing systems enables the transmission of social cues in 

the interaction, when compared to face-to-face contact, and how important it is. On the one 

hand, media effects theories (Daft & Lengel, 1984; McGrath & Hollingshead, 1994) 

characterize videoconferencing systems as "less rich" communication media than face-to- 

face meetings. Video-based systems usually transmit the image of the person's upper body 

and the quality depends on the communication bandwidth. On the other hand, evidence 

(Walther, 1996) was found that decisions made in "less rich" communication media were of 

higher quality than those reached in face-to-face meetings, presumably due to an enhanced 

ability to focus more on the task-related matters and less on the interpersonal matters. 

Finally, particularly relevant is the study by Olson et a1 (1997), which investigated a design 

task (referred to as "requirements definition") in which results showed that the quality of 

the work with remote high-quality video was "as good as in face-to-face" and that remote 

work without video was not as good as face-to-face. 

All this suggests that the role of visual information, in addition to other auditory or 

textuaYgraphica1 communication channels in computer-supported requirements 

negotiations at a distance, is a complex issue and M e r  investigations are worth the effort. 

An interesting question is whether a multimedia meeting system that combines 

text/graphics, audio and video channels in real-time communication would contribute to a 



more task-oriented negotiation of requirements, given the advantages brought by the textual 

and video channels but a consequential restriction on the exchange of social cues. 

Another interesting issue is the investigation of group support systems that 

incorporate both audio and visual channels and requirements negotiation process support 

tools such as Synoptic (Easterbrook, 1994), Oz (Robinson, 1990) or WinWin (Boehrn et 

al., 1995), described in Section 2.4.1.3. The question that arises then is the availability of 

these group support systems to industry practitioners, if generalizations of results are 

sought. 

Finally, computer support for facilitation of meetings is also important in 

Requirements Engineering meetings at a distance. As discussed in Section 2.4.3, partially 

or fully automated support for facilitation could be embedded in meeting support systems. 

However, more recent multimedia meeting systems represent promising tools for human 

facilitation. Audio and video channels could be complemented with application sharing 

capabilities as tools for structuring the group process, supporting the role of the human 

facilitation in terms of activities such as monitor, record, process and task (Hayne, 1999). 

This section discussed technological issues of 

distributed requirements negotiations and the rote of 

several communication modalities that may co-exist in 

group support systems. Recommendations formulated in 

this section (summarized in the adjacent box) represent 

guidelines in seIecting a particular computer technology to 

study in laboratory settings. At the same time, survey 

studies may target the use of a particular technology in 

distributed requirements negotiations and thus this discussion is helpfil in advising the 

researcher on which techllological aspects to gather information. Also, these guidelines are 

usefbI in providing the field researcher conducing case studies with a framework for 

understanding the technological capabilities of systems investigated in distributed s o h a r e  

organizations. 

Recommendations for 
Computer technology 

Relevant to current industry practice 

Widely available 
Easy to learn and use, and reliable (in 
laboratory settings) 
Investigate audio channel and sharing 
text/graphics capabilities - Video channel important to investigate 

Careful description o f  technological 
characteristics 

Finally, irrespective of the study settings, the computer technology and particular 

communication equipment investigated needs to be thoroughly documented in the study 



method, to enable both a better understanding of the study results and for future replications 

of the study settings. For example, information that needs to be reported includes the type 

of microphones, type of shared applications (text or graphical), types of negotiation process 

support tools, quality of audio and video channels (delays in transmission), and bandwidth. 

If generalizability is an issue, then the study resuIts should not be interpreted in relation to a 

particular system but to characteristics of it, such as the communication channels it 

supports. 

3.4 Observations and measurement 
This section discusses a number of aspects that are important to observe or measure 

in studies of computer-supported distributed requirements negotiations (g3.4.1). It also 

addresses data collection procedures that are appropriate in observations or enable 

measurement of such aspects (8 3.4.2). 

3.4.1 Aspects important to investigate 

The review of literature on media effects (see $2.4) identified several aspects 

considered important in studies of technological effects on group work. These aspects were 

grouped in a framework consisting of three categories: task-related, group-related and 

group interaction process aspects. Table 2.2 outlined the aspects in each category. A 

number of aspects in each of these categories are recommended for studies of computer 

support for distributed requirements negotiations and are outlined in Table 3.3. Their 

relevance to such studies is discussed in remaining of the section, as follows: a discussion 

of task-related aspects is followed by a discussion of group-related aspects. The section 

ends with a presentation of group interaction process and facilitation aspects. 

Table 3.3. Aspects recommended for studies of computer support for distributed 
requirements negotiations 

Group interaction process 
aspects 

Participation 
e Dominance 

Depth of analysis 
Negotiation behavior 
Task vs. socio- 
emotional behavior 

Task-related aspects 

Time to reach 
decision 

Consensus 
reached? 
Decision quality 

Group-related aspects 

Participants' 
satisfaction 
Participants' 
judgment of self 
and others 

Facilitation 

Monitoring 
Process 
Task 

m Recording 
activities 



Task-related aspects. Groups' performance is particularly important for the software 

industry, which relies on groups' outcomes (e.g. performance) to develop software faster 

and of better quality. Requirements conflicts occur throughout the software development 

and the quality of decision making in negotiations affects not only the quality of the 

software product but also the time taken to satisfy the stakeholders' requirements. As 

discussed in Section 2.1, poorly managed conflicts can escalate in win-lose situations that 

undermine the project's success and unresolved requirements conflicts can lead to 

significant delays in project development, even to canceled projects. 

Hence task-related aspects that are important in the assessment of group performance 

in requirements negotiations include time to reach decision in conflict resolution, whether 

consensus was reached and the quality of the decision. Assessing the time to reach decision 

provides insights into whether a faster resolution of requirements conflicts is possible in 

computer-mediated negotiations. At the same time, investigations of whether consensus 

was reached and the decision quality are necessary in assessing the outcome of the 

requirements negotiations in face-to-face and computer-mediated interactions. 

Whether consensus was reached is important since it indicates that the conflict was 

resolved in an integrative manner. A meeting that ends in frustration and unresolved 

conflict is an indication of a non-integrative approach to requirements conflict. 

Further, an important reason to study decision quality is that trying to predict 

technological effects on decision quality, fkom previous evidence, is not an easy task. As 

described in Section 2.4.2, theoretical and empirical developments into the effects of 

computer-mediated communication on decision quality are rather inconsistent. On the one 

hand, media effects theories (Daft & Lengel, 1984; McGrath & Hollingshead, 1994; Short 

et al., 1976) claim that the face-to-face setting is the richest communication medium, that is 

most appropriate for interpersonally-demanding tasks, (e.g. negotiation) and subsequently 

that the group performance would decrease in any less rich communication medium. On the 

other hand, later empirical evidence shows a consistent pattern of higher quality decisions 

that were reached in computer-mediated communications. Thus investigations of the 

decision quality in requirements negotiations using multimedia meeting systems that 



become rich communication media -- by integrating visual, audio and text channels - are 

important. 

Another reason for the study of decision quality in computer-mediated requirements 

negotiations has to do with distinguishing design features of possible distributed settings. 

As discussed in Section 3.3, it is relevant to investigate several settings in which 

stakeholders play diverse roles and communicate fiom remote locations. Thus, given that 

the stakeholders with conflicting requirements, assisted by a local or remote facilitator (or 

system analyst), can communicate in physical co-location or fkom remote sites, a wide 

range of investigations become relevant. For example, given the socio-psychological 

aspects of computer-mediated communication (Hiltz & Turoff, 1978; Kiesler et al., 1984) 

such as participation, dominance, and power relationships, an important investigation is the 

study of decision quality when the stakeholders in conflict are physically separated vs. co- 

located; i.e., does the computer-supported communication of a junior and a senior manager 

have any effects on the quality of their decision? Another example is the study of 

technological effects on the decision quality when the system analyst is co-located or 

separated fiom an influential representative of the client organization. 

Group-related aspects. The investigation of aspects in this category is useful in 

obtaining the participants' evaluations of the group and the process, and perceptions of 

media and meeting effectiveness. For example, satisfaction with the technology used in 

decision-making is important because this satisfaction can ultimately affect the adoption or 

rejection of meeting technology for requirements negotiations in distributed settings. Thus, 

satisfaction with the process, technology and negotiation outcome become relevant aspects 

in assessing participants' perception of the effectiveness of computer-mediated 

requirements negotiations in distributed settings. 

According to the Social Presence theory (Short et a]., 1976), the degree of social 

presence in the communication medium affects the salience of the other person and 

personal relationships in the interaction; hence the prediction that interpersonal 

relationships would be affected in less rich media and subsequently influence the group 

interaction was made. Participants'judgment of selfand others has been used in previous 

studies as a measure of the satisfaction with the group and it becomes relevant for the study 



of interpersonal relationships in computer-mediated requirements negotiations. As 

discussed in Section 2.4.2.1, interpersonal relationships are considered the second testing 

ground for media effects and studies show that partners were rated, for example, as "less 

rational" in face-to-face than in mediated communication (Short et al., 1976). Gaining an 

understanding of how participants perceived their social partners may potentially shed light 

on evidence on negotiation behavior and patterns of decision quality in different 

requirements negotiation meetings investigated. 

Group interaction process aspects. Most group research assumes that group 

interaction processes are an important basis by which group task performance is shaped 

(McGrath & Hollingshead, 1994). While group interaction process aspects are described as 

dependent aspects vis-a-vis the input factors in Input-Process-Output theories (e.g., Kiesler 

el al., 1984; Nunarnaker st al., 1993), they are also considered as independent aspects vis-A- 

vis task- and group-related outcomes (see Table 3.3). Participation, dominance, and task 

vs. socio-emotional oriented behavior are aspects important to study in this category. 

The research into socio-psychological effects of computer-mediated communication 

suggests important dysfunctional aspects of face-to-face decision-making groups such as 

unequal participation and do~ninance by some group members (Hiltz & Turoff, 1978; 

Kiesler et al., 1984). It is reasonable to expect that these aspects would have an influence 

on requirements negotiation sessions as well, and their study becomes important. 

Participation is probably the most investigated group interaction aspect. The personal 

nature of face-to-face meetings can inhibit broad participation across the participants and 

ways to overcome it were researched. Equal contribution &om all relevant stakeholders is 

sought in requirements meetings and the fact that more equal participation has been found 

in studies of computer-mediated communication (Kiesler et al., 1984) suggest that 

participation is an important aspect in the study of requirements negotiations. Aspects that 

can hinder participation of members in face-to-face requirements meetings include 

influence by high-status members, pressure on group members to conform to the views of 

others, and consequently apprehension to express requirements freely. Moreover, whether 

or not a stakeholder succeeds in influencing the requirements often depends on personality 

and status and not necessarily on reasoned argument (Kotonya & Sommerville, 1998). Thus 

it is relevant also to investigate the dominance by some group members in requirements 



meetings. Dominance is an aspect that was found to decrease in groups using group 

communication support systems (as reviewed in Section 2.4.2). Studies of television-based 

conflict interactions found that video mediation weakens the forces of emergent leadership 

and that face-to-face groups were more likely to reach solutions indicative of high 

intragroup conflict. While the identification and exploration of conflict are important in 

requirements meetings, it is reasonable to be concerned that dominance by some members 

may have undesired results. It becomes then important to investigate, for example, whether 

dominance is affected by the use of multimedia meeting systems, a communication medium 

"enriched" by the video channel but which is also less rich than face-to-face contact. 

However, research on participation has assumed that equal participation of all group 

members was an unmixed blessing (McGrath & Hollingshead, 1994). While equal 

contribution of stakeholders in requirements meetings is assumed to be a first step towards 

satisfLing all viewpoints, studies of participation in requirements negotiations need to 

consider the issue of stakeholders' expertise and knowledge of requirements. It may be that 

increased participation of domain experts or system analysts in explaining the feasibility of 

particular requirements is found to be positive. 

Insights into groups' depth of analysis in requirements conflicts resolutions are 

valuable in understanding the extent of analysis that stakeholders devote in approaching the 

conflict. As discussed in Section 2.3, two main aspects essential to integrative agreements 

in design were the exploration of each other's perspective and the need to generate many 

options without discarding any prematurely. Whether or not stakeholders analyze several 

alternatives for conflict resolution and the rationale for particular requirements or decisions 

is an indication of informed decisions in the design and of integrative agreements that 

consider the interests of stakeholders involved. Furthermore, an increase in depth of 

analysis appears to be beneficial to higher decision quality. As discussed in Section 2.4.2, 

studies of computer-mediated decision making tasks suggest an enhanced depth of analysis 

in groups using group communication support systems and, overall, increased depth of 

analysis and participation appear to contribute to a higher decision quality. 

This section discussed a number of aspects important to investigate in computer- 

supported requirements negotiations. These aspects were indicated by the review of 



literature on groups using computers in decision-making tasks, and the relevance of their 

study in the context of requirements negotiations was addressed. However, it is important 

to note that limiting the number of aspects to those described in this section is not the 

intention of this methodology. The discussion of these aspects should be regarded as 

guiding the researcher and not limiting his or her creativity. 

For example, an additional aspect that is important in the context of the present 

methodology is group negotiation behavior. The importance of studying integrative 

agreements in requirements negotiations was discussed in Section 3.2 and investigations of 

negotiation behavior, with regard to the search for high joint benefit become relevant. 

Another interesting aspect that emerges as relevant is the group's attention to task or socio- 

emotional matters in the interaction. The review of the theoretical and empirical 

developments in computer-supported collaborative work ($2.4.2) indicated a 

depersonalization effect in groups using less rich communication media; it is believed that 

it results in group members paying less attention to socio-emotional information in the 

interaction, and focusing better on the task-related matters. Hence such a change in group's 

behavior was believed to enhance the efficiency of group's effort (Walther, 1996). Thus 

insights into the group's task and socio-emotional oriented processes are important in 

gaining an understanding of the findings of the task-performance aspects. 

Facilitation aspects. Finally, the importance of studying aspects related to 

facilitation is stressed by the well-established and important role of human facilitator in 

"traditional" groups. Also, it was hypothesized that "providing support for a group without 

also supporting the group's facilitator is an omission which inevitably will be detrimental to 

the effectiveness of the group" (Viller, 1991). Therefore, it is necessary that the support 

provided by advanced multimedia meeting systems to human facilitation in distributed 

requirements negotiations is investigated. 

Facilitators enable the group in achieving its aims, whilst having no stake in the 

content of these aims. It is recommended that aspects related to facilitator's main activities 

are investigated, i.e. monitoring the group interaction, group process activities, task 

activities and recording (Dubs & Hayne, 1992). In particular, given that the ability to assist 

the group in achieving its goal is dependent on the monitoring activity, it becomes relevant 



to understand the impact of a restricted communication medium (in computer-mediated 

requirements negotiations) on the monitoring activity and subsequently on the ability to 

assist the group process activities. 

In summary, a number of aspects in each of the f o u  categories in Table 3.3 were 

discussed as relevant to the study of decision-making 

groups in requirements engineering. As is summarized 

in the adjacent box, it is recornmended that aspects in 

each of these categories be investigated in order to 

obtain a complete picture of computer-mediated 

requirements negotiations. 

Suggested aspects for investigation 

Table 3.3 outlines major categories 
of aspects suggested for 
investigation 

Aspects in each of these categories 
need to be investigated 

The design of any empirical study also needs to define how data will be gathered and 

then analyzed in order to observe any effects on or identifjl attributes in the aspects 

discussed in this section. Whereas experimentalists prefer the targeted precision of valid 

measures obtained through quantitative approaches, researchers in field studies prefer the 

freedom and flexibility of qualitative approaches such as observations and interviews to 

measurement (Krathwohl, 1998). Similarly, survey researchers are interested about facts 

that describe a large group. The discussion in this section provides useful information on 

which facts about groups using computers in distributed requirements negotiations to gather 

information on. 

Further, relevant data collection and analysis techniques represent the topic of the 

next section and Section 3.5 respectively. 

3.4.2 Data Collection Procedures 

The use of multiple methods in studies of computer-support for distributed 

requirements negotiations can contribute to the gathering of rich evidence on aspects of 

interest. Therefore the use of both quantitative and qualitative methods in collecting data on 

the aspects discussed in the previous section is recommended. 

As discussed in Section 2.5, triangulation in data collection is an important and 

necessary requirement in optimizing study effectiveness (Krathwohl, 1998). Different 

methods are used in collecting data on a particular or different aspect(s), each method being 



independent of the other, and the individual strengths are used in complementary roles to 

compensate for their particular limitations. McGrath (1984) discusses some strengths and 

weaknesses of data collection procedures: the self-reported measures (e-g. questionnaires, 

interviews, and rating scales) are thought of as a direct way, and sometime the only 

apparent way to get evidence about certain kinds of variables such as attitudes and feelings; 

on the other hand, such self-reported measures suffer from the fact that participants may try 

to appear competent, consistent or to answer in socially desirabIe ways, to please the 

researcher. Alternative data collection procedures, such as observation of overt behavior, 

may avoid some of these particular weaknesses but will suffer fiom other weaknesses, such 

as difficulty in accurately answering questions such as "how do you observe a feeling?" In 

essence, multiple methods 

can enhance a study in ways limited only by the researcher's creativity.. . In many cases, only 
multiple methods can provide the optimal combination required for the powerful development 
of evidence and explanation that will gain a consensus around the interpretation of the data. 
(Krathwohl, 1998; p. 62 1 )  

The use of multiple methods in investigating aspects relevant to requirements 

negotiations enables the researcher to obtain a rich picture of computer-support for such 

processes. Multiple methods are used not only in investigating different aspects of the 

phenomena: often qualitative methods are used to describe process in studies where 

quantitative methods evaluate products. For example, observations (qualitative approaches) 

could be used in investigating the group process aspects (in Table 3.3) such as participation 

or dominance, while quantitative methods (e.g. collecting numerical data) could be used in 

evaluating task-performance aspects such as time to decision or decision quality. But also 

multiple methods are valuable in gathering data on the same aspect: since qualitative and 

quantitative methods both offer views of the same world, they may turn up the same 

findings and usefilly reinforce each other (Krathwohl, 2998). For example, asking 

participants to judge the dominance of others through rating scales (quantitative instrument) 

can be complemented by interviews with participants or observations of dominant behavior 

(qualitative methods). Similarly, numerical data collected on decision quality (as a measure 

of negotiation outcome) can be complemented by qualitative data gathered through 

interviews, revealing the participants' perceptions of negotiation outcome. Thus qualitative 

rich data would make the numerical data come alive. 



Studies in which the role of facilitator is explicitly investigated could also consider 

the facilitator as participant-observer and a valuable source of information on group 

behavior. Whenever possible, this should be complementary to observations done by the 

principal investigator. Further, the researcher needs to be fully involved and have intimate 

knowledge of every detail of the data gathering procedures: 

Good researchers stay close to their treatment administration and data colIection to learn whether 
things went according to plan, how subjects viewed the study, what the subjects (informants) 
were expecting, and how they reacted. Unanticipated events, side effects, or misperceptions can 
completely alter a study. Demand conditions may convey unplanned perceptions of the subjects. 
Researchers unaware of such events will completely misinterpret the data. Although assistants 
may gather data, there is no substitute for the principal investigator gathering some fusthand. 
(Krathwohl, 1998; p. 62 1)  

In particular, it is recommended that in controlled settings the principal investigator 

sit through all sessions, to record aspects such as agreement reaching and time to reach 

consensus, and to provide assistance with the computer technology in case problems occur. 

Although some data collection procedures are used most often in particular study 

settings, the importance of their combination is particularly stressed in this methodology. 

The laboratory environment used to be regarded as the most appropriate setting in which 

researchers can use instruments designed to obtain precision and valid measures. However, 

while laboratory studies mostly gather numerical data, observations and interviews couId 

be used if no quantitative instrument exists to measure a particular effect. 

In other study settings such as field settings, although observations and interviews are 

mostly used, numerical data may also be gathered as part of quantitative approaches (e.g. 

questionnaires). Further, technological advancements in recent years allow the researcher in 

the field to monitor the electronic interaction in an inconspicuous way and apply 

instruments aimed at precision of measurement even in field settings. For example, a record 

of the interaction on shared task objects (e.g. in electronic workspaces) can be obtained and 

instruments designed for their evaluation applied. Similarly, survey research uses well- 

planned questionnaires, where data collected can be both quantitative and qualitative, i.e. 

gathered through selected-response or open-ended items respectively. 



This section discussed issues regarding data I Recommendations for r o l l e c M  I 

computer support in distributed requirements 

negotiations, as summarized in the adjacent box. It is 

an important methodological component since it 

guides the researcher in selecting appropriate methods 

collection procedures and provided advice on the use 

of multiple methods in enhancing research of 

The facilitators, as participant-observers, 
are a valuable source of information on 
group behavior 

Principal investigator needs to seek full 
involvement with treatment administration 
and data collection procedures. 

, A of quantitative and 
qualitative methods needs to be used to 
o ~ t a i n a r ~ c ~ p i c t u r e o ~ t ~ e p ~ e n o m e n a  I 

for data collection in investigating such complex phenodena. 
I 

3.5 Basis for sensing attributes or changes 
Most often experimental studies are designed as comparison type studies contrasting 

one form or level of treatment with another, and allow the researcher to assess changes due 

to such treatment. In controlled setting researchers are able to make groups fictionally 

equivalent and compare "treated" groups with "untreated" control groups or with groups 

receiving a competitive procedure. Further, in laboratory settings, random assignment to 

different treatment groups gives a basis for sensing change in the groups relative to one 

another. 

For example, experimentalists can have participants perform the same task in 

different experimental conditions, define evaluation criteria for task performance (or other 

aspects of interest), and compare the results for different experimental conditions in order 

to identify changes on aspects of interest. Sensing changes or attributes in the phenomena 

studied is thus related to designing some comparisons and analyzing the data in order to 

identify changes or trends in the data. 

In field research, however, the lack of control over the task, group or technology may 

result in a lower ability to perform such comparisons. Comparisons can still be made, but it 

is not change that is sought, but common attributes across individuals, groups, or situations. 

Instead, the investigator may need to rely on observations, interview, or questionnaire data 

and identify such commonalities, for example, within a particular computer-mediated group 

setting. 



This section proceeds with a discussion of comparisons that are relevant in studies of 

distributed requirements negotiations ($3.5.1), followed by guidelines on data analysis 

techniques that could be applied to examine the gathered data (53.5.2). 

3.5.1 Critical comparisons 

A number of comparisons become relevant in studies of requirements negotiations in 

distributed settings, following the discussion of relevant distributed setup (53.2.1). For 

example, face-to-face and distributed group settings can be compared on aspects of group's 

performance, negotiation behavior or participants' satisfaction with the negotiation. Also, 

hrther comparisons between diverse group settings that feature the distributed 

communication among stakeholders playing diverse roles are not only relevant but also 

possible in this methodology. Deciding on the comparisons is dependent on the research 

questions or hypotheses. 

3.5.2 Data analysis procedures 

If multiple methods are used for data collection a variety of techniques need to be 

employed in analyzing the data. Although statistical tests are most often used in the 

analysis of numerical data, other procedures are needed for the analysis of qualitative 

information. In the following, a discussion of the selection of appropriate statistical tests is 

followed by a discussion of other procedures that could be used in analyzing data gathered 

through interviews and observations of group behavior. 

As discussed in Section 2.5.3, the choice of a suitable statistical test depends on the 

experimental design, mainly on the number of independent variables, experimental 

conditions, and the type of measurement. Most statistical books contain a Decision Chart 

that incorporates all the decisions about experimental designs, decisions that are necessary 

in choosing an appropriate statistical test. Different tests need to be used depending on 

whether there is one independent variable or two or more independent variables. This will 

also affect the number of experimental conditions and consequently the type of statistical 

test one would use. Then, different statistical tests need to be used for analyzing the 

significance of experimental data depending on whether it has been produced by related or 

unrelated designs. 



Finally, there are two main kinds of statistical tests, known as non-parametric and 

parametric tests. The major difference between them is the sophistication of the measures 

used for calculating variability in scores (Greene & D'Oliveira, 1982); while parametric 

tests calculate exact numerical differences between scores, non-parametic tests take into 

account only whether certain scores are higher or lower than other scores. Thus, one 

important advantage of this is that non-parametric tests could be used when experimental 

data is measured at the ordinal or nominal 

interval or ratio scales may be analyzed by 1 SOURCE: Greene & D'Oliveira (1982) 

leveI (see Figure 3.4). Data measured in 
Figure 3.4. Levels of measurement 

parametric i f the  of the 

parametvic test are tenable. Assumptions are 

conditions about the parameters of the 

There are four rypes of measurement that be 
done on the dependent variable: nominal, ordinal, 
interval and ratio. 

The measurement that allocates subjects into 

population fkom which the research sample categories is knows as nominal. For e x i p l e ,  when 
a diagnostician a penon as 

was drawn, such as population 

distribution and measurement in at least an 

"schizophrenic", "paranoid", or "maniac- 
depressive", a nominal scale is used, because it 
gives one a label, or name, to categories of people. 

interval scale. A parametric test could be The measurement that involves a rank ordering is 
hewn as ordinal, e.g. is than 

used when these assumptions are met, 

However, unless the features of the data are 

I t g ~ ~ d " ,  which is 'better' than "bad". One point to 
note about ordinal data is that it does not imply that 
there are equal intervals between these categories. 

well known 'om ~"~'0's research, there is If data is on a continuous ~iurnerical scale with 
equal intervals between points than the type of 

no way one can be certain that this 

requirement is met and hence non-parametric 

measurement that permits the meaningful use 1 

measurement is known as interval. 

The type of measurement known as ratio involves 
a numerical scale that has an absolute zero (e-g. 

tests should be since behavioral 

scientists rarely achieve the sort of 

of parametric tests (i.e. at least interval), non-parametric statistical tests have an 

where there is a genuine zero like nil length) as 
opposed to temperame (where 0 on a Centigrade 
or Fahrenheit scale does not mean a nil 
temperature). 

increasingly prominent role in research in the behavioral sciences (Siegel, 1956). 

In the study of computer-mediated requirements negotiations, meeting the 

assumptions required by the use of parametric tests is unlikely. Achieving a large sample 

size is most often probIematic so assuming a normal distribution would not be legitimate. 

Therefore, non-parametric statistical tests are recommended in the study. 



Also, other methods of analysis need to be used for data that doesn't lend itself to 

statistical analysis. For example, qualitative data resulted fkom observations and interviews 

may take the fonn of written notes or large amounts of audio and video recordings. An 

analysis of such data involves transcriptions of the recordings and a search for common 

patterns in the data, resulting in narrative accounts of the phenomena under study. 

SYMLOG methodology (Bales & Cohen, 1979) was described in Section 2.2.2 as a 

major theory in the study of group interaction. In particular, it provides a powerful 

language for observation, coding and analysis of group behavior. It is particularly useful in 

investigating aspects of task-oriented and socio-emotionally oriented processes. Its 

graphical representation (i.e., field diagrams) is a usefbl visualization of group behavior. 

Similarly, methods are needed to analyze the data on negotiation behavior, if such 

aspect is investigated, as discussed in Section 3.5.1. An analysis could be performed on the 

alternatives considered during negotiation. The graphical representation proposed by 

Kelley-Schenitzki's (52.3.3) provides a useful model for the visualization of the alternatives 

and the negotiators' benefit during requirements negotiations. It provides the researcher 

with a tool for graphically plotting the search for high benefit in the negotiation, in different 

experimental conditions. 

Such behavioral data that is not appropriate for statistical analysis can prove usefbl to 

the investigator in search for commonalities in group behavior or negotiation behavior 

across experimental conditions; such common attributes may be used in formulating an 

explanation of particular phenomena or hypotheses to be tested in future studies. 

This section discussed important comparisons to be performed as a basis for sensing 

changes or attributes in investigations of computer 

support in controlled or field settings. It also provided 

guidelines on choosing the appropriate data analysis 

techniques for both quantitative and qualitative data 

gathered in the study. These recommendations are 

summarized in the adjacent box. 

. 
Recommendations for Sensing changes 

or attributes 

-Define critical comparisons either based on 
research questions or hypotheses 

* Use non-parametric statistical tests 
-Behavioral analysis (e.g. Kelly-Schenitzki 

model (Pruitt, 198 1) and SYMLOG 
methodology (Bales & Cohen, 1979)) is 
useful in visualizing group social and 
negotiation behavior and formuIating 
explanations 



3.6 Procedure 
The procedure represents the order of investigator actions in the study. At one end of 

the spectrum, experimental design necessitates a great amount of preparation before the 

study is conducted. By the time the participants come to the study, decisions such as the 

experimental task, roles and conditions, technology to be used and data collection and 

analysis procedures to be used have already been taken. It is very important that the order 

of the actions in the study be specified in detail, not only as a guide for the researcher's 

actions, but also to enable future replications of the same experimental situation. As 

Krathwohl (1 998) describes it, the procedure documents who will get the treatment, when 

they received what treatment, as well as what will be observed and measured, and with 

what methods. Thus aspects that need carefil documentation include: (1) the method of 

participants' assignment to experimental conditions (i.e. to roles and to face-to-face or 

distributed group settings), (2) the number of participants in each group and number of 

groups in each group setting, (3) usage of computer technology and (4) the sequence of 

actions during the experimental task. 

While this order is planned before a controlled study is undertaken, in field studies it 

is largely determined by the situation and the groups investigated. Qualitative researchers 

typically begin with observations and interviews, with a target of interest, but they are open 

to whatever emerges of significance and change their data collection accordingly, e.g. 

interviewing particular individuals on particular aspects may become relevant only after 

some observations were performed. It is important 

that the procedure documents aspects such as: (1) 

characteristics of individuals or groups 

investigated (e.g. groups negotiating face-to-face 

or in distributed settings), (2) data collection 

procedures (e.g. observations, questionnaires or 

interviews) and (3) data analysis (e-g. searching for 

trends in interview transcripts). 

Recommendations for Procedure 

Careful documentation of: 

Investigator actions and data 
collection and analysis procedures 

In controlled settings aspects such as: 

= Participants assignment to 
experimental conditions (roles 
and group settings) 

Use of computer technology 

The sequence of actions in the 
experimental task 

L 



3.7 Summary 
This chapter developed a research methodology for empirical studies of computer 

support for distributed requirements negotiations. It draws upon the elements of the 

research paradigm constructed in Chapter 2. The methodology was developed as a set of 

guidelines to assist the researcher who framed a research question or hypotheses in the 

study of distributed requirements negotiations. The elements of the research design in 

Krathwohl's (1998) model were analyzed, and recommendations were formulated on how 

to address all these critical components. These recommendations, together with the 

elements from the paradigm used in the formulation of these recommendations are outlined 

in Table 3.4. 

Table 3.4. Methodological components and elements of the paradigm used in their 
development 

I I research fields I 

METHODOLOGICAL 
COMPONENT RECOMMENDATIONS PARADIGM 

Concepts and models from relevant 

STUDY 
PARTICIPANTS 

Representative sample Experience with software engineering 
Drocesses 

Careful description of participants' 
characteristics is needed 

Random selection from a well-defined 
population for generalization 

Careful description of study 
participants (Krathwohl, 1998) 

Requirements conflicts arise when 
stakeholders have differing 
requirements (Kotonya & Sommerville, 
1998) 

Random selection from a well-defined 
population is desired 

Involve professional facilitators 

Soft System MethodoIogies are useful 
in the analysis of human activity 
systems (Wilson, 1984; Checkland, 
1981) 

r Analyze the situation using SSM's 
CATWOE methodology (Checkland, 
198 I )  and identify a particular case on the 
minimal boundary of a negotiation space 
(Table 3.1 ) 

In laboratory settings, draw upon 
particular roles and design experimental 
roles 

Models of conflict resolution prescribe 
integrative approaches in RE (Boehm, 
Rose, Horowitz & Lee, 1994; 
Easterbrook, 1994; Robinson, 1990) 

r Integrative agreements in the 
negotiation are important to study 
(Pruitt, 1 96 1 ; Scott, 1988; Fisher & 
Ury, 1961) 

r Effective communication essential to 
effective resolution of requirements 
conflicts (Al-Rawas & Easterbrook, 
1996; Macaulay, 1996) 

r The task needs to feature the 
communication of relevant stakeholders 

r Integrative potential in the task 

There is enough conflict inherent in the 
task to create the need to negotiate 

Integrative agreements need to be 
achievable in the allotted time. 

Participants' roles in the negotiation need 
to be well defined and communicated 

The design must be piloted in the 
laboratory setting 



Draw on Table 3.1 and investigate those 
distributed settings (Table 3.2) that are 
relevant to the specific research questions 
or hypotheses 

In laboratory setting, define experimental 
conditions and randomly assign 
participants to experimental conditions 

Relevant to current industry practice 

Widely available 

o Easy to learn and use, and reliable (in 
laboratory settings) 
Investigate audio channel and sharing 
text/graphics capabilities 

Video channel important to investigate 

Careful description of technological 
characteristics 

Table 3.3 outlines major categories of 
aspects suggested for investigation 

Aspects in each of these categories need to 
be investigated 

A combination of quantitative and 
qualitative methods needs to be used to 
obtain a rich picture of the phenomena 

The facilitators, as participant-observers, 
are a valuable source of information on 
group behavior 

Principal investigator needs to seek full 
involvement with treatment administration 
and data collection procedures 

Define critical comparisons either based on 
research questions or hypotheses 

Use non-parametric statistical tests 

Behavioral analysis (e.g. Kelley-Schenitzki 
model (Pruitt, 1981) and SYMLOG 
methodology (Bales & Cohen, 1979)) is 
useful in visualizing group social and 
negotiation behavior and formulating 
explanations processes 

careful documentation of: 
Investigator actions and data 
collection and analysis procedures 

In controlled settings aspects such as: 
Participants assignment to 
experimental conditions (roles 
and group settings) 

Use of computer technology 
The sequence of actions in the 

experimental task 

b .  z 
P 
4 w 
c4 
b 

cn c 
5 
5 
a! 
3 
V) 

2 
E 

Z 
d 

2 
E! 
F a > 
V1 
m 
0 

0 
Z 

DISTRIBUTED 
SETUP 

COMPUTER 
TECHNOLOGY 

STUDY 
VARIABLES 

DATA 
COLLECTION 

Distribution of the relevant roles in 
separate locations 

External validity of study results is 
sought (Krathwohl, 1998) 
Audio channel is important for 
synchronous work (Tang & isaacs, 
1992) 
Access to a real-time shared workspace 
important in RE meetings (Macaulay, 
1996) 
Video channel provides visual cues 
important for negotiation tasks 
(Whittaker & O'Conaill, 1 997) 

Investigations of task performance, 
group-related and group interaction 
variables (McGrath & Hollingshead, 
1994; Kraemer & Pinsonneault, I 990) 
and human facilitation (Viller, 1992; 
Macaulay, 1996) are important 

Use of multiple methods to obtain 
information from multiple sources 
(Krathwohl, 1998) 

The research design and type of 
measurement define statistical tests to be 
used for data analysis 

ANALYSIS 4 
m 

PROCEDURE 

Models of visualization of negotiation 
behavior are useful (Pruitt, 198 1) 
Models of visuali7ation of group 
interaction are useful (Bales & Cohen, 
1979) 

The order of investigator's actions needs 
careful documentation 

The procedure documents the what, who, 
when, and how of the study 
(Krathwohl, 1998) 



To illustrate its usefulness, this methodology was applied to the design of a laboratory 

study of computer support in distributed requirements negotiations. The recommendations 

specific to laboratory settings were extracted and followed in Chapter 4 in the design and 

management of an experimental situation. The analysis, interpretation and discussion of the 

empirical evidence in this study are presented in Chapter 5,6 and 7. 



4 AN EMPIRICAL STUDY OF COMPUTER SUPPORT I N  DISTRIBUTED 

REQUIREMENTS NEGOTIATIONS 

Research Objectives 

Determine an appropriate paradigm for 
empirical studies of computer-supported 
distribured requirements negotiations 

Develop a ntetitodology for entpirical srudies of 
computer-support in distributed requirenrettts 
negotiations 

> Apply this methodology to the design of an 
The application of the methodology empirical study 

Analyze and interpret tlte results of tlte 
developed in this thesis to the design of an empirical srttdj~ 

empirical study of computer support in 

distributed requirements negotiations is the fourth objective in this research. This is 

achieved in this chapter through the design, management and documentation of a laboratory 

study of computer support for a particular requirements negotiation in distributed 

communication settings. 

The chapter proceeds with the description of the requirements negotiation situation to 

be studied, and of the study hypotheses. This is followed by the description of the 

experimental design, which was developed by following the recommendations formulated 

in Chapter 3. 



4.1 A Particular Requirements Negotiation Situation 
The requirements negotiation situation investigated in this empirical study is 

characterized by the following: 

(1) The system development has limited resources, i.e. development time 

(2) Two stakeholders, i.e. representatives of two organizational units, express 
requirements whose implementation in h l l  is not feasible given the limited 
development time 

(3) There is the need to negotiate the requirements to fit the development time 

(4) Conflict resolution is carried out during facilitated meetings 

As the literature review in Section 2.1 revealed, this situation reflects requirements 

conflict situations in s o h a r e  development industry and therefore the investigation of its 

computer support in distributed settings is relevant to the current practice in software 

engineering. 

4.2 Study Hypotheses 
The review of the theoretical developments and empirical evidence on groups' 

performance in computer-supported communication provides a complex picture. On the 

one hand, face-to-face communication was regarded as the most appropriate medium for 

negotiation situations. Media effects theories (Daft & Lengel, 1984; McGrath & 

Hollingshead, 1994; Short et al., 1976) (see 52.4.2) hypothesized that communication 

media that is more restrictive than face-to-face contact is not suitable for tasks that require 

the exchange of interpersonal information, and that groups' performance would decrease 

when such media is used. On the other hand, theoretical frameworks on socio- 

psychoIogicaI processes in computer-mediated groups (Hiltz & Turoff, 1978; Kiesler et al., 

1984) hypothesized that the restriction in the exchange of socio-emotional cues results in 

group members concentrating more on the message and less on the person in the 

communication, in paying more attention to the group's instrumental task, and hence in 

adopting a more rational approach in task performance. Also, the predictions of media 

effects theories failed to receive full support in empirical studies. Studies investigating 

people's choice for email vs. voice mail found that email (the 'less rich' medium) was 

preferred to voice mail, even for equivocal tasks. Also, the review of empirical findings on 

groups with GSS (see 52.4.2) revealed that decision quality increases in groups using group 



support systems, possibly due to an increase in depth of analysis and participation. 

Furthermore, when a combination of audio, video and shared editor was used in a 

requirements definition task, the decision quality in the video condition with shared editor 

was found to be "as good as in face-to-face meetings" (Olson et al., 1997). 

This evidence contributed to the belief that there is no reason to expect that the 

performance of groups using multimedia meeting systems in distributed requirements 

negotiations would decrease in comparison to that of groups in face-to-face requirements 

meetings. In fact, it is reasonable to expect that groups using such systems would 

experience a restriction in the exchange of social cues, which would act as a mechanism 

that reduces the need to expend effort with socio-emotional concerns and would enhance 

the groups' performance. Hence the formulation of the first hypothesis in the study: 

HI. The quality of decisions taken during requirements negotiations would be at 

least as high in distributed, computer-supported settings as is in face-to-face 

requirements meetings. 

In this study, computer support for distributed group settings in which the two 

negotiators communicate from separate locations is of special interest. An exploratory 

approach is taken in investigating this aspect. 

While the restriction in the exchange of interpersonal cues across the computer-link 

may prove beneficial to the negotiation of requirements, it is less likely to have the same 

effect on the meeting facilitation. Human facilitators use the richness of social behaviors in 

monitoring the group dynamics and predicting any problems that may develop (Hayne, 

1999; Wood & Silver, 1995). The ability to design processes that assist the group working 

is dependent on the monitoring activity. However, observing the group interaction in a 

distributed setting and keeping track of what is happening in the meeting, i.e. who is 

participation and how much, and relationships between participants, may be challenging 

when a "less rich" communication medium is used. Therefore, the second hypothesis 

concerned the ability to facilitate computer-supported requirements negotiations, as 

follows: 

HZ. The reduced richness of social behaviors available in computer-supported 

distributed requirements negotiation hinders its human facilitation. 



P b  
Hypotheses 

Study Situation Treatment Observation or Procedure 
Participants 54.4 94.5 measurement attributes or 

changes 
s4.8 

s4.3 I \ 
54.6 

I \ / \ s4.7 / \ ~istribu-ted \ / \ \ 
Setup & 

Analysis of Task Experimental Computer Study Data 
/ Data 

Analysis 
Situation Design conditions Technology Variables Collection Comparisons Procedures 
54.4.1 54.4.2 54.5.1 54.5.2 9.6.1 54.6.2 54.7.2 34.7.2 

Chapters 5 and 6 

Figure 4.1 The chain of reasoning as used in the present study 

To test these hypotheses, a laboratory experiment was designed using Krathwohl's 

(1998) roadmap for design of empirical studies, as described in the methodology developed 

in Chapter 3. The guidelines formulated for each methodological component were followed 

with respect to designing the study in controlled settings and Figure 4.1 illustrates the 

correspondence between each of the six components of design and the sections in this 

chapter. 

The chapter proceeds as follows. Section 4.3 describes the Study Participants and 

follows the recommendations for participants' selection. The analysis of the situation and 

the task design are described in Section 4.4 as part of addressing the methodological 

component Situation. Similarly, the Treatment is defined in Section 4.5. The 

recommendations for the design of distributed setup and computer technology are followed 

in the design of experimental conditions and selection of technology used in the distributed 

communication. Section 4.6 describes the aspects investigated in the study, defined as study 

variables in Section 4.6.1, while the instruments designed for their Observation or 

Measurement are described as part of data collection procedures in Section 4.6.2. The 



Critical comparisons as the Basis for sensing attributes or changes are presented in Section 

4.7.1, followed by a description of the data analysis techniques used in analyzing these 

changes or attributes (54.7.2). Finally, the recommendations for procedure are followed in 

documenting the study Procedure, in Section 4.8. The description of each of the six 

methodological components includes a summary of the recommendations formulated in 

Chapter 3. 

4.3 Participants In The Study 
Forty-five volunteers (16 females and 29 males) fiom the student population of the 

University of Calgary took part in the study. The 

participants ranged in age fiom 19 to 44 (average 

age: 24). 

The prerequisite for their participation was 

experience in software engineering. More 

specifically, a call for participation was extended 

to students who have taken the undergraduate 

Recommendations 
for participants' selection - Experience with s o h a r e  engineering 

processes - Random selection from a well-defined 
popuIation is desired - Involve professional facilitators - Careful description of participants' 
characteristics is needed 

course in Software Engineering CPSC 451. Students in this course at the University of 

Calgary are involved in two projects at the same time, playing the roles of customers for 

one project and the role of software developer for the other. 

All but one participant met this requirement. The one exception was a student fiom 

the Communication Department at the University of Calgary who played the role of a 

customer. All participants gave informed consent and were paid for their participation. 

Three professional facilitators volunteered to mediate these meetings. 



4.4 Situation 
This methodological component addresses the analysis of the situation using the 

CATWOE methodology in Section 4.4.1, which provided useful information for the design 

of the experimental roles and task (Section 4.4.2). 

This study featured the design of a bank 

management system with the goal of providing efficient face-to-face service to the 

clients of the "Rich Bank". Further, the two organizational units involved in defining 

system requirements were the "Loan Office" and "General Operations" deparhnents. 

4.4.1 Analysis of The Situation 

In order to perform the CATWOE analysis, 

a more detailed description of the requirements 

negotiation situation (see 54.1) is presented as 

follows: 

Recommendations for 
analysis of the situation 

Analyze the situation using SSM's CATWOE 
methodology (Checkland, 1981 ) and identify a 
particular case on the minimal boundary of a 
negotiation space (Table 3.1) 

In laboratory settings, draw upon particular 
roles md design experimental roles 

-- - 

The search for the CATWOE elements in the situation started with a role analysis 

(summarized in Table 4.1). It first identified the Rich Bank as the problem Owner, who is 

the authority that initiates and sponsors the project, the two organizational departments as 

the Actors who are using the system in providing services and the Rich Bank's clients as the 

Customers, who are affected beneficially or adversely by the system use. The situation 

investigated in this study restricts the roles that are actively involved in the requirements 

negotiation to the two actors; the role of the problem Owner was included here only for 

illustration purposes. 

Table 4.1 Role analysis in the problem situation 

Roles in operational system 

Roles in system 

development 

Owner: Management at Rich Bank 

Actors: Loan Office and General Operations Departments 

Customers: Rich Bank's clients 

Developer: System analyst 

Meeting facilitator 



The two roles identified in the system development were the developer, i.e. system 

analyst, who has the relevant expertize to evaluate the time required to implement the 

negotiated requirements, and the meeting facilitator. 

Furthermore, the Transformation was identified as the provision of efficient face-to- 

face service to the bank's clients. The fixed development time represents a constraint in the 

system's Environment and the Weltanshauung was taken to be that integrative agreements 

in the requirements conflict resolution contribute both to an efficient service to the bank's 

clients and to better working relationships between the stakeholders involved in the 

negotiation. The CATWOE elements are represented in Figure 4.2. The two actors are two 

representatives of the two departments ("General Operations" and "Loan Office"), namely 

the Teller and the Personal Banking Representative (PBR) respectively. 

f WELTANSCHAUUNG 1 

OWNERS 
1 

CUSTOMERS 
I 1 

TRPNSFORMATION 

d ients 
Senior 

management of 
Rich Bank 

Needto 
dewlap t he 
system in 

Concerns aboLt 
integrative 
rdher than 

4nAose 
solutions 

Figure 2 

Figure 4.2 CATWOE anaIysis in the requirements negotiation situation 

This situation illustrates a user-user-developer conflict as described in Section 3.2.1. 

Following this analysis, a decision was made to focus on a case illustrated in the minimum 

boundary of the negotiation space (Table 3.1). More specifically, on the case that involves 

two actors, one developer and a meeting facilitator, shown in the fifth column of Category 

Three in Table 3.1. 



4.4.2 The Laboratory Task 

The scenario illustrated by the 

laboratory task was as follows: 

The two actors (system users) were a 

Teller and a Personal Banking Representative 

(PBR). They were stakeholders representing 

different organizational units and were 

required to use the system for different 

operations at the bank. They were presented with a list of requirements (Table 4.2) elicited 

at a previous meeting in no particular order of importance. The fulfillment of these 

requirements would enable the performance of all these operations on the system. However, 

an analysis done by the system analyst has shown that the implementation of all 12 

requirements was not feasible given a fixed development time of 2 1 weeks, which triggered 

the need for negotiation. 

Recommendations for task design in controlled settings 

The task needs to feature the communication of 
relevant stakeholders 

Integrative potential in the task 

There is enough conflict inherent in the task to create 
the need to negotiate 

Integrative agreements need to be achievable in the 
allotted time. 

Participants' roles in the negotiation need to be well 
defined and communicated 

The design must be piloted in the laboratory setting 

Both system users were presented with a description of their own operations at the 

bank, prioritized in categories of critical, high and medium importance for their work role. 

They are summarized in Table 4.3 and a copy of the actual role instructions provided to 

study participants can be found in Appendix A*. The Teller provides services to the bank's 

clients on a "walk-in" basis, with respect to banking (chequinglsavings) accounts; and the 

PBR provides services on an "appointment", more personal basis, being concerned with 

credit (loan/mortgage/credit card) accounts. 

The system analyst (henceforth referred to as the analyst) was given the list of 

requirements and the information on the number of weeks (in brackets, Table 4.2) required 

for the implementation of each of these requirements. Based on this information, the 

analyst suggested that the implementation be limited to only the first 8 requirements (see 

dotted line in Table 4.2), since their implementation requires exactly 21 weeks. The group 

was then asked to consider the requirements selected by the analyst: if these eight 

requirements are not agreed upon as being helpful in aiding both system users do their jobs 

efficiently, they are asked to agree on another set of requirements. None of the system users 

' The role descriptions use the tenn "system customers' to refer to the two system users, the Teller and PBR 
respectively, and the term "developer" to refer to the system analyst 



or the analyst was allowed to change the content of requirements or formulate new ones. 

The analyst was the only one with the ability to estimate the development time for each 

requirement. Given the time constraint, any subset of requirements chosen by the systems 

users had to be discussed with the analyst in order to determine the feasibility of 

implementation. 

(1) R1. The system shall enable the opentdeactivate accounts operations. 
(3) 112. The system shall display a screen showing history of tnnsactions on banking accounts for 

the last 3 months. 
(2) R3. The system shall enable the ordering of cheques on line 

(2) R4. The system shall automtically provide credit rating from an external agency. 
(3) R5. For each banking account, the system shall display detailed information on the account: 

owner(s), date created and balances. 
(3) R6. The system shall enable transactions such as: depositlwithdrawltransfer/paynient 
(4) R7. The system shall display a screen with a profile of all accounts with information on: 

owner(s) and date created. 

(4) R8. The system shall enable the updating of terms of credit accounts (e.g. grant credit, change 
payment terms). 

(4) R9. For each credit account, the system shall display detailed information on the account: 
payments overdue, owner(s), date created, and balances. 

(3) R10. The system shall display a screen with information on: 
client's due dates, liabilities (for all credit accounts) and 
assets (for all banking accounts). 

(2) RI 1. The system shall display a screen showing history of transactions on all accounts a client 
holds, for the last month. 

(2) R12. The system shall display the list of all accounts a client holds. 

Information given only to the analyst: the implementation of R3 and R4 together required 
only 3 weeks. 

Table 4.2. 12 requirements to be negotiated 

4.4.2.1 Conflict in the task 

Table 4.3 shows all the operations of interest for each negotiator. The operations 

important to the Teller were coded starting with T (e.g. TC2), while the PBR's were coded 

with L (e.g. LC3). It illustrates that most operations performed by the two system users 

overlap in content but differ significantly in priority. Also, it illustrates that the two 

negotiators had shared interests in the negotiation, i.e. the incorporation of particular 

operations such as Access to the client's credit accounts was possible. These relationships 

were not explicitly communicated and the system users needed to discover them during the 

actual task. The fact that most operations that were critical to one system user were of 

lower priority to the other contributed to a certain level of conflict in the task. The 

integration of requirements that enabled the performance of the critical operations had to be 

negotiated. 



Table 4.3 Role description for system users 

Critical 
operations 

High priority 
operations 

Medium 
priority 
onerations 
No authority/ 
responsibility 

m e r f o r m  

The lines connecting the two sets of operations indicate that the same operations have different 
priorities for the two system users. The dotted line indicates that one operation is  art of the other 

Teller Representative Personal Banking Representative 

TC1. Browse client's list of aN accounts a. .... LCI. Opedinactivate accounts 

TC2. Access client's banking accounts profile LC2. Update terms of credit accounts 
(owner, date created, balance) 

TC3. Access client's credit accounts LC3. Browse client's list of credit accounts 
profile (owner, date created, balance) 

TC4. Pay bills, deposit, transferlwithdraw LC4. Obtain history of transactions on 
funds client's credit accounts 

THl. Obtain history of transactions on \ LHI. Access client's credit accounts 
client's banking accounts profiles (owner, date created, balance) 

TH2. Obtain list of due dates on client's LH2. Obtain payments overdue on client's 
credit accounts credit accounts 

TH3. Order new cheques LH3. Obtain credit rating from an external 
agency 

TM1. Obtain history of transactions on client' LMl. Access client's banking accounts 
crcdit accounts profile (owner, date created, balance) 

TN1. 0pen.inactivate accounts LN1. Pay bills, transfers, deposits. 

TN2. Update terms of credit accounts LN2. Order new cheques 
. - -  

4.4.2.2 Integrative potential in the task 

The design of the system operations and the requirements to enable the performance of 

those operations, together with the provision of priority information enabled logrolling in 

the task. As described in Section 2.3.2, logrolling is a subcategory of integrative potential in 

which the parties have differing priorities among the issues under consideration so that it is 

possible for them to exchange concessions. The logrolling potential in the task is defined by 

the relationships between the operations important to each system user and the 

requirements under consideration. These relationships are described below and illustrated 

graphically in Table 4.4,4.5,4.6 and 4.7. 

• At least one or a combination of requirements considered each operation, e.g. 

operation TC2 is considered both by requirement R5 alone or both requirements R7 

and R10. 



Teller Representative (1) R1. The syslem shall enable the opddeadivate accounts operations. Personal Banking (PBR) Repr. 
3) R2. The s p e m  shall display a screen showing history of lransadions on b W g  

TC1. Browse client's list of all accounts accounts for the last 3 nlonlhs. LC1. Opdinadivate accounts 
2) R3. The system shall enable Ihc ordering of cheques on line 

TC2. Access client's banldng accounts 2) R4. 'Ihe system shall automatically provide credit rating f r m  an e . ~ l a l  agency. L a .  Update terms of credit accounts 
profile (owner, date crated, balance) 

R5. 1;or ah banking a m t ,  the system shall display detailed information on 
TC3. Access client's credit accounts the amunt: LC3. Browse client's list of credit 
profile (owner, date aeated, balance) owner(s). date created and balances. accolmls 

(3) R6. ?he syslem shall enabletransadions sum os: 
TC4. Pay bills, deposit1 lransferhv deposiiidrawhsferlpayment LC4. Obtain history oftransadions on 

client's credit accounts 
4) R7. llle system shall display a mear with a profile of all accounts with 

information m: owner(s) and date aated. LH1. Access clicmt's credit accounts 
(4) R8. The system shall mablethe updating oftams of credit profiles (owner, date created, balance) 

accounts (e.g grant credit, mange payment terms). 
TH2. Obtain list of due dates on client's LH2. Obtain payments overdue on client's 

credlt accounts credit accounts 
4) R9. For ea& credit account, the system shall display dctailed information on the 

TH3. Order new &apes account: 
(Infrequent operation) payments overdue, o~na(s ) ,  date created, and balances. 

TM1. Obtaii history oftransadions on (3) R10. Thesystem shall display a scrm wilh informalion on: 
client's credit accounts client's due dates. liabilities (for all credit accounts) and 

a s &  (for all banking accounts). 
TN1. Opdinadivate accounts 

2) RI 1. Thc system shall display a screai sl~o\vinghidory o~transadions OII 311 
LN1. Pay bills, transfers, deposits. 

TNt. Updateterms ofcredit accounts aocol~nls a client holds, for the lag month. LN2. Order new cheques I 
(2) R12. The stem shall displaxthe list of all accounts a clipt hole. 

Table 4.4 cqrrespondenee%e?een requ~rements and operattons, dlustrating logrolling potential 
Table Dev. Time Operation 

Bdh combinations of requirements {RS + R9) and {R7 + R10) consider the same core operations for the Teller (TC2 + 
TC3) and for the PBR (LH 1 + LM1). By hoosing {RS + R9) the Teller makes a concession on TH2 but c o n c h  LH2 

[ R5+R9 7 TC2+TC3 to the PBR; by moosing (R7 + R10) the PBR makes a amcession on LH2 but concabs TH2 to the Teller. 
I R7 + R10 1 7 1 TC2 + TC3 + TH2 LHl + LM1 C 

Table Dev. Time Operation hportant Both requirements R3 and R4 each consider an operation of equal importance (high) to the two negotiators and require 

4.6 (weebs) to Teller the same development time; by hoosing R3 the PBR concedes TH3 to the Teller, by & w i n g  R4 the Teller amcedes 
LH3 to the PBR. Also, TH3 and LH3 were introduced as having lowest priority among the high priority operations (see . - - - 

L ~ a b l e  4 or Appendix?) i d  thus provided more possibilities for ex&nnging concessions. 

Operation Bolh requirements R2 and R11 consider operntion TH1 and R11 considers LC4 in addition, By choosing R2 the PBR 
(weeks) to Teller makes a substantial amcession on a aitical requirement, LC4; by &oosing R11 the Teller makes a amcession on an 

element of THI (the number of months for whim thc history of transadions is displayed) but concedes LC4 to the 
TH1 PBR. 

R11 includes TH 1 LC4 



Each requirement considered the elements of one or more operations, e.g. 

requirement R11 refers to both operations LC4 and TH1. 

The development time (in brackets, Table 4.2) for some requirements was chosen 

such that same operations were considered by different requirements (or 

combinations of requirements) with equal development time. By choosing between 

these options the negotiators had the opportunity to exchange concessions on low- 

priority operations. 

These relationships allowed the two negotiators to "invent options for mutual gain" 

(Fisher & Ury, 1981), an action that is indicative for integrative agreements. By exploring 

different alternatives it was possible to find combinations of requirements that satisfied the 

interests of both sides. 

As it can be observed, the analyst was not directly involved in the negotiation of 

requirements. Although the analyst played an essential role in assessing the feasibility of 

implementation of any requirements considered in the negotiation, there was no possibility 

of bypassing the time constraint. For the purpose of this study, the analyst was involved in 

the negotiation on a single dimension -- the development time. There would have been 

potential for integrative agreements that involved the analyst if other issues such as 

financial rewards were involved. Hence the two system users will be referred to as 

negotiators henceforth. 

4.4.2.3 Evaluation criteria 

The task design allowed a substantial number of Table 4.8. Evaluation criteria for 
combinations of requirements (potential agreements) the decision quality 

whose total development time was 21 weeks and which 

enabled the reconciliation of both negotiators' interests 

( i s .  operations of different importance). The possible 

agreements represent different forms of integrative 

agreements; some were more integrative than others, 

depending on the number of operations reconciled. 

Thus a measure of task performance was defined as the decision quality and its evaluation 

criteria was related to the extent to which an integration of negotiators' important interests 

lo. The agreement reconciles the most 
important interests 

2 O .  The agreement provides equal benefit to 
both negotiators 



was achieved; the more integrative the agreement, the better joint benefit, and therefore the 

higher the quality of the decision. Two specific evaluation criteria were defined and are 

described in Table 4.8. The most important criterion was whether the agreement reconciled 

the negotiators' most important interests (lo). To distinguish among agreements that 

satisfied the first criterion, and to assess the ability to take advantage in the negotiation, the 

second criterion was introduced (2"). The task design allowed the two system users to argue 

from equal positions, i.e. their positions featured the same number of critical, high and 

medium priority operations (as shown in Table 4.3); moreover, the task design allowed 

agreements with equal benefit, and no 60 7 
power structure was introduced in the 

50 / 

task. Hence it was reasonable to expect 

that equal benefit could be achieved. 

Moreover, the task allowed agreements 

with both equal and unequal benefit. 

To illustrate the available 

integrative agreements and potential for Atternattves considered 
acceptable by Teller 

equal benefit in the task, a graphical 

representation is illustrated in Figure 0 20 40 60 
4.3. Using the model proposed by Teller's payoffs 

Kelley- SchenitzE (Pruitt, 1981 ) Figure 4.3 The space of all possible combinations of 
(described in 82.3.3), the requirements that satisfy the time constraint; B: the 

most integrative agreement; (b) and (c) the highest 
negotiators' benefit for each of levels of aspiration 

these agreements is represented on a single utility scale. Table 4.9 explains how the benefit 

was calculated, based on the priority information provided in the role descriptions. 

In Figure 4.3, the rectangle bounded by Iines (a), (b), (c) and (d) represents the space . 

of all agreements that could possibly be conceived in the task. The gray dots represent all 

agreements in which the total development time was 21 weeks. The dots on line (b) and (c) 

represent agreements for which the PBR's and Teller's benefit respectively was the 

greatest, in which all operations important to one negotiator at a time would be considered. 

The remaining dots inside the rectangle represent agreements in which only a subset of 

operations important to each negotiator was considered. While dot A represents the benefit 



at the start of the negotiation, dot B represents the agreement that entails the highest joint 

benefit, in which all most important interests (i-e. critical operations) were considered, and 

an exchange of concessions was made on Iower priority operations. Also, this agreement 

provided equal benefit to both negotiators: an integration of an equal number of critical, 

high and medium priority operations was possible 

Table 4.9. Scoring instrument for each negotiator's benefit in the negotiation 

Each negotiator's benefit depends on the requirements in the agreement. More specifically, it depends on the 
operations that these requirements consider. Thus, to calculate the benefit, each requirement is evaluated with respect 
to the operations it considers. 

First, operations listed in the role description (Table 4.3) are assigned weights based on their priority, i.e. 8,4, and 2 
for critical, high and medium priority respectively. The folIowing notation used is: 

WT ( P B R ~  (0) = weight of operation 0 for the TelIer (PBR) 

For example, operations TC2 and LMT are identical for both negotiators but are weighted differently: wT(TC2) = 8 
while wPBR(LM 1) = 2. 

Then, each requirement is assigned a score to reflect the operations it refers to and their importance to each 
negotiator. The following notation is used: 

scorer (pBR, (R) = score of requirement (or list of requirements) for the Teller {PBR respectively) 

Each requirement receives a score that is the sum of the weights of the operations it considers. For example, 
scorepeR(R1 1) = wpBR(LC4) = 8, while scoreT(R1 1) = wT(TH1) + wT(TM1) = 4-I-2=6; 

Finally, each negotiator's benefit is calculated as the sum of the scores of the requirements that are part of the 
agreement. 

For example, if R represents an agreement such that R = {Rl ,  R4, R5, R6, R8, R9, Rl1  and R12), then  score^ (R) = 
38 while SCorep~~ (R) = 44 

4.4.2.4 Refining the task and role instructions through pilot sessions 

The task and the job operations in the role instructions were validated both with a 

bank employee and with experienced software engineers before the study. F o u  sets of pilot 

sessions were run. The task description and role instructions evolved through four versions 

and undertook a number of significant changes fiom the first to the last version. With each 

pilot session, weaknesses and unclear components were identified and removed from the 

task description and role instructions. The intention throughout these pilot sessions was to 

ensure a certain level of conflict that required negotiation, and to validate the participants' 

understanding of the task. For example, early versions of the instructions to the users 

indicated just the priority of the requirements in the list to be negotiated (e.g. high, medium 

and low), instead of outlining the list of operations that each customer performs at the bank. 

The former proved too restrictive and thus changes were made. 



Also, during the pilot sessions the importance of validating the participants' 

understanding of the role played was reconfirmed. A decision was made that the researcher 

would spend a few minutes before the session with each participant, in part, to validate the 

participant's understanding and to answer any questions the participant may have 

concerning her or his role. 

4.5 Treatment 
The intervention in this study was the definition of the distributed setup and the 

assignment of study participants to several experimental conditions. Thus the treatment is 

described in 54.5.1 by the experimental conditions (in which groups communicate in face- 

to-face or in distributed settings) and by the computer 

technology used to facilitate the communication at a 

distance (54.5.2). 

4.5.1 Experimental conditions 

As described in Section 3.3, the possibilities of 

partitioning a set of four participants in separate locations 

range from settings with one location (face-to-face 

meeting), two, three and four separate locations. 

r 
Recommendations for the design of the 

distributed setup 

Draw on Table 3.1 and investigate those 
distributed settings (Table 3.2) that are 
relevant to the specific research questions 
or hypotheses 

In the laboratory setting, define 
experimental conditions and randomly 
assign participants to experimental 
conditions 

The first hypothesis in the study concerned the group performance in face-to-face and 

distributed settings and thus the investigation of one face-to-face setting and some 

distributed settings was of interest. 

Although all possible distributed settings are meaningful and important to study, the 

current study limited the number of remote sites to two. Table 3.2 (53.3.1) indicated that in 

this particular case the maximum number of locations that could be investigated is eight 

(S(4,1)=1 and S(4,2)=7), i.e. one face-to-face and six distributed settings of two separate 

locations, as shown in Figure 4.4. 

Further, this study limited the investigation of distributed settings to those described 

in the highlighted box in Figure 4.4. One of the research goals in this study, althougl~ no 

hypothesis was formulated in this direction, was to investigate settings in which the two 

negotiators communicated in physical co-location or in distributed settings. Hence group 



settings that featured the co-location or physical co-location of the two negotiators were of 

interest. 

Further, the second hypothesis concerned the facilitation in distributed settings. In this 

direction, two aspects become important in the situation studied. One is the investigation of 

two extreme cases: the facilitation in traditional face-to-face meetings (as in F2F, Figure 

4.4) and the complete separation of the facilitator from the rest of the group (as in D4). The 

other important aspect is related to the facilitator's position with regard to the interaction of 

the two negotiators. Hence relevant settings feature the facilitator: 

Mediating between two separated negotiators; i.e. facilitator co-located with one 
negotiator (as in D 1) 

a Mediating between two co-located negotiators; i.e. facilitator co-located with 
both negotiators (as in D3) 

Mediating between two co-located negotiators; i.e. facilitator at a distance (as in 
D2) 

As shown in Figure 4.4, Conditions D5, D6 and D7 were not considered because they 

did not bring new insights to the investigation, since the separation of the two negotiators 

(and its facilitation) was already considered @ 1). 

Figure 4.4. Communication settings for the group consisting of two negotiators, one 
system analyst and one meeting facilitator, in one location, and two separate locations 



4.5.2 Computer technology 

The computer technology used was Microsoft's 

NetMeeting, a widely available meeting system with h l l  

video/audio and shared files facilities. It was assumed 

that it was relevant to current industry practice since at 

the time of the study it was one of the most advanced 

meeting systems available, it allowed group members to 

join the meeting from remote locations and it was free for 

download fkom the Internet. 

Recommendations for 
Computer technology 

r Relevant to current industry practice 

Widely available 

Easy to learn and use, and reliable (in 
laboratory settings) 

Investigate audio channel and sharing 
textlgraphics capabilities 

Video channel important to investigate 

Careful description of technological 
characteristics 

Figure 4.5 depicts the equipment configuration in the distributed settings. The two 

rooms were equipped with two large electronic displays (Smart Technologies' Boards) (A) 

on which NetMeeting was run. The task was electronically mediated through the shared 

editor WordPad within NetMeeting, to reflect the results of the negotiation, and displayed 

on both electronic boards. Thus, each large display showed: the list of requirements 

(through WordPad), the video image of the physically co-located participants (referred to 

local participants henceforth), the video image of the remotely positioned participants 

(referred to remote participants henceforth) and the NetMeetingls controls. The image of 

participants displayed more than "talking heads", showing the table at which individuals 

were seated, the keyboard and the papers manipulated. 

The two rooms were connected such that the images and sounds from one room were 

transmitted with high quality to the other via audiohide0 conferencing facilities (D) (an 

ROOM 1 ROOM 2 

Figure 4.5 Equipment used in the distributed conditions 



lOOMb Ethernet Iink was used). The audio channels were full duplex, using noise- 

canceling microphones for each participant (B), and the speakers (C) were placed around 

the electronic displays in each room. There was a few seconds delay in transmission of the 

video signal Erom one room to another. The design of the task pictured itself as a list of 

requirements that needed to be manipulated; hence the manipulation of textual descriptions 

appeared as sufficient and the pilot studies indicated WordPad was an appropriate tool for 

the task. Furthermore, the pilots indicated that NetMeeting was easy to learn and use, and 

reliable. The F2F groups used the electronic display as a place for the manipulation of the 

list of requirements, in WordPad as well. 

4.6 Observations and Measurement 
This facet of the research design describes the way the researcher is planning to assess 

effects as a result of the treatment. Section 4.6.1 describes the aspects investigated in the 

study, defined as dependent variables, together with the instruments constructed for their 

evaluation. The techniques used in gathering the data during 

observations and which are necessary for the application of the 

measurement instruments are described in Section 4.6.2. 

4.6.1 Dependent Variables, Measures And 
Instruments 

As outlined in Chapter 3, four categories of aspects are 

Suggested aspects for investigation 

- Table 3.3 outlines major 
categories of aspects suggested 
for investigation 

Aspects in each of these 
categories need to be 
investigated 

relevant and important to study in investigations of computer-support for distributed 

requirements negotiations. This study investigates aspects in each category and defines 

dependent variables in the categories of group interaction process, task-related and group- 

related variables, as outlined in Table 4.10. Facilitation aspects are also investigated, in 

particular the a biZi@ to monitor group dynamics and group process. 

Table 4.10. Dependent variables in the study 

Facilitation 
54.6.1.4 

m Ability to monitor 
group dynamics 

e Assist the group 
process 

Group interaction process 
variables 
94.6.1.3 

o Negotiation 
behavior 
Interpersonal vs. 
task-oriented 
behavior 

Task-related variables 
54.6.1.1 

0 Time to reach 
decision 

o Consensus 
reached? 

r, Decision quality 

Group-related variables 
54.6.1.2 

m Participants' 
satisfaction - Participants' 
judgment of self and 
others 



4.6.1 .I Task-related variables 

The task- related variables investigated were whether consensus was reached, time to 

consensus and decision quality. Each is described below. 

Consensus reached? 

Each group was observed to determine whether consensus was reached or whether the 

negotiation was still camed on at the end of the meeting, scheduled for 40 minutes. 

Time to consensus 

The length of each group meeting was recorded in case of consensus. Groups that 

were continuing the negotiation at the end of the 40-min period were advised to end the 

meeting. 

Decision quality 

The decision quality was defined as an objective measure of the agreement in the 

negotiation, where agreement was reached. As discussed in Section 4.6.2, there was a range 

of agreements that could be reached in the task, some more integrative than the others. 

Thus the objective evaluation illustrates the extent to which the agreement was integrative 

of the negotiators' interests and provided equal benefit, as defined in the evaluation criteria. 

Further, each negotiator's benefit was considered to be a subjective evaluation of the 

agreement, which represents an assessment of the agreement from each negotiator's 

perspective; it illustrates the extent to which it incorporates requirements important for each 

negotiator in part and it is influenced by the individual concerns each negotiator has in 

relation to hisher organizational role. 

An evaluative instrument that considers both a qualitative and a numerical assessment 

of the decision quality was defined and is described as follows. 

First, a qualitative assessment of the decision quality uses the evaluation criteria 

defined in Section 4.4.2.3 (revisited in Table 4.11). According to these criteria, the possible 

agreements in the task fall into five categories. They are described below and summarized 

in Table 4.1 1. 



Table 4.1 1. Evaluation criteria and possible agreements in the task 

Category I. Agreements satisfying both criteria (lo) and (20). They were the most 

integrative agreements possible in the task and hence considered of the highest quality. 

They would not reconcile all the interests, but the most important ones, i.e. all critical 

operations for both negotiators. These agreements would provide equal benefit. Two 

agreements were possible in this category and are graphically illustrated by dot B in 

Figure 4.3. 

Evaluation criteria for the 
decision quality 

lo The agreement reconciles the most 
important interests 

2 O .  The agreement provides equal benefit to 
both negotiators 

Category 11. Agreements satisfying only criterion (lo). They were considered as being less 

integrative agreements and hence considered of lower quality. Although they would 

consider all critical operations for both negotiators, they considered a greater nunber of 

total operations for one negotiator than for the other. These agreements would provide 

unequal benefit. They are graphically illustrated by dots that are above or below the 

median in Figure 4.3. 

Category 111. Agreements satisfLing only criterion (2O). They were considered of even 

lower quality since one of the negotiators (or both) would concede on some of the most 

important operations. Although equal benefit could be achieved, this was considered a 

substantial concession and the agreement was defined as a compromise. They are 

represented in Figure 4.3 by all dots on the median except B. 

1" 

4 
4 

Category IV. Agreements not satisfjmg any of the criteria (lo) and (2"). They were 

considered of the lowest quality since concessions were made on most important 

operations and equal benefit was not achieved. They are represented in Figure 4.3 by 

dots that are above or below the median, except those in Category 11. 

Category V. The group would not reach an agreement within the allocated time. 

2' 

4 

Categories of possible agreements in the task, 
from most to least integrative 

(I): both criteria are met 

(11): agreement reconciles most important interests but 
does not provide equal benefit 

(111): compromise on some of the most important interests, 
but provides equal benefit 

(IV): compromise and not equal benefit 

(V): no agreement within the allocated time 



Secondly, a numerical evaluation of the decision quality was defined (see Table 4.12) 

in a similar manner to which the scoring mechanism for benefit was defined in Table 4.9. 

- -- 

The decision quality is based on the requirements in the agreement. More specifically, on the operations 
these requirements consider. Thus, to calcuIate it, each requirement is evaluated with respect to the 
operations it considers. First, operations listed in the role description (Table 4.3) are assigned weights 
based on their priority, i.e. 8, 4, and 2 for critical, high and medium priority respectively. The notation 
w(0) is used to denote the weight of an operation in the assessment of the decision quality. 

If both negotiators require the same operation, but at different levels of importance, then the higher 
priority is considered. In other words, the more important an operation is for a system user, the more 
important it is to integrate it in the agreement. 

For example, TC2=LM1 and w(TC2) = max{wT(TC2), w ~ B ~ ( L M ~ ) )  = max{8,2) = 8. I 
Then, score (R) is used to denote the score of requirement (or list of requirement.) in the agreement. Each 
requirement receives a score that is the sum of the weights of the operations it considers. For example, 
score(R5) = wT(TC2) = 8; and score(R1 l)=wT(TH1) + max{wT(TM1), wpBR(LC4))= 4+8 = 12. 

The decision quality is then determined by the sum of scores of the requirements that are part of the 
agreement. For example, if R represented an agreement such that R = (Rl, R4, R5, R6, R8, R9, R11 and 
R12) then score (R) = 65, while the negotiators' benefits for this agreement were unequal, i.e. score T(R) 
= 38, score paR(R) = 44. 

One distinguishing feature of this measruing instrument was that it accounted for the difference in 
benefits, to reflect the difference between agreements of type I and 11. The pair of requirements R3 and 
R4 (referring to operations TH3 and LH3) was discussed as an example of providing logrolling potential 
in the task (see Section 4.4.2.2). The development times for all requirements in the task were chosen such 
that the agreements which considered all critical operations and all high priority operations for one 
negotiator (nl) were not possible unless the other negotiator (n2) conceded on critical operations or 
agreed to only one of the three high priority operations for himself or herself. Such instances would 
reflect that n2 conceded to all three high priority operations for nl, including the one that was 
infrequently performed (LH3 or TH3). 

The scoring instrument accounted for this inequality in the incorporation of high priority operations 
important for both negotiators. It assigned a weight of the medium priority (2 instead of 4) to R3 or R4, 
whenever the other two high priority operations for the Teller (PBR respectively) were considered in the 
agreement. 

Table 4.12 Numerical evaluation of the decision quality 

4.6.1.2 Group-related variables 

The group related variables investigated in this study were participant's judgment of 

selfand others and participant satisfaction, as described in the following. 

Participant judgment of self and others 
A quantitative approach was used in assessing participants' judgment of self and 

others. The participants rated themselves and their partners (except the facilitator) on 13 

five-point scales: 'polite1, 'rational', 'predictable', 'confident', 'trustworthy', 'dominant', 



'sociable', 'emotional', 'cooperative', 'argumentative', 'active', 'formal' and 'competitive'. The 

instrument was developed primarily from the work of Short et al. (1976) on interpersonal 

evaluation (see 82.4.2). A score of 1 indicated a positive evaluation of the person, while a 

score of 5 indicated a negative evaluation, e.g. 1 = "polite" and 5 = "impolite". 

Participant satisfaction 

Both quantitative and qualitative methods were used in gaining insights into the 

participants' satisfaction with the meeting outcome and process. Using a post-session 

questionnaire (described in §4.6.2.1), participants were asked to rate their satisfaction with 

the meeting in general, the negotiation outcome, and the meeting effectiveness in achieving 

the proposed objectives. Further, open-ended questions were included to gather information 

on participants' opinions on factors that helpedhindered the communication and 

negotiation of requirements in all experimental conditions. These issues were also 

addressed further in interviews with the participants. 

4.6.1.3 Group interaction process variables 

While measures of variables in the first two categories (task and group-related 

variables) say something about the outcomes of the negotiation, investigations of the group 

interaction process are intended to bring insights into what happened during the 

negotiation. The two group interaction process variables investigated in this study were 

negotiation behavior and interpersonal vs. task-oriented behavior. As discussed in Section 

3.4.1, these aspects were not often investigated in previous studies, but become relevant in 

studies of computer-support for distributed requirements negotiations. In this study, an 

exploratory analysis was performed on these variables. A method of analysis and 

visualization of negotiation behavior is presented first, followed by instruments developed 

for the observation, coding and analysis of groups' interpersonal and task oriented 

behavior. 

Negotiation behavior analysis 

Insights into the negotiation behavior and search models employed by groups in the 

study were provided by graphical representations of groups' negotiation trajectories. The 

model developed by Kelley-Schenitzki (Pruitt, 198 1) was used in visualizing the search for 

a maximum joint benefit in the negotiation. In Figure 4.3, a negotiation trajectory would be 



represented as the line connecting the dots that represent the alternatives selected during the 

negotiation. 

In terms of Kelley-Schenitzki's model, the initial level of aspiration is assumed to be 

the line (b) for the PBR and line (c) for the Teller respectively, which would provide 

greatest benefit in the negotiation. Negotiators were faced, however, with an alternative 

represented by dot A and, while oversimplified, this model and graphical representation 

offers insights into the way the negotiators progress from A to the final point of the 

trajectory, the sequence of alternatives they select, how they relax their search model, and 

SO on. 

Interpersonal and task-oriented processes in group interaction 

Videotapes of group meetings were transcribed and coded, and field diagrams 

developed using the SYMLOG methodology. As described in Section 3.4.1, the graphical 

representation provided by the SYMLOG methodology is a useful visualization of group 

behavior in terms of its task and socio-emotional oriented processes. 

U= Upward F = Foward 
U= Dominant 7 F = lnstrurnenta, 

t Controlled 

r 
= Negative 
= Unfriendly 

D B = Backward D = Downward 
B = Emotionally D = Submissive 

Expressive 

Figwe 4.6 SYMLOG three-dimensional space 

Positive 
Friendly 



In SYMLOG the interaction is coded in terms of three orthogonal dimensions (as seen 

in Figure 4.6): 1) Upward-Downward (U-D dimension), dominant vs. submissive behavior, 

2) Positive-Negative (P-N dimension), friendly vs. unfriendly behavior, and 3) Fonvard- 

Backward (F-B dimension), task-oriented vs. emotionally expressive behavior. The one, 

two and three-letter codes (e.g. PB, UNF) represent behavioral codes and their description 

is summarized in Table 4.13. For each interaction act, a SYMLOG coder records the 

following information: (I)  the time of the act, (2) who is the sender, (3) who is the receiver, 

(4) a specification of whether the observed behavior was overt or nonverbal, (5) the 

behavioral code and (6)  a comment describing the behavior topic. For instance, a message 

sent by John to Mary showing dominant and unfriendly behavior, at minute 23 of the 

interaction would be coded "23 John Mary ACT UN 'Overrides others in conversation'". 

U Active, dominant, talks a lot 
UP: Extroverted, outgoing, positive 
UPF: A purposeful democratic task leader 
UF: An assertive, business-like manager 
UNF: Authoritarian, controlling, disapproving 
UN: Domineering, tough-minded, powerful 
UNB: Provocative, egocentric, shows off 
UB: Jokes around, expressive, dramatic 
UPB: Entertaining, sociable, smiling, warm 
P: Friendly, equalitarian 
PF: Works cooperatively with others 
F : AnaIytical, task-oriented, problem-solving 
NF: Legalistic, has to be right 
N: Unfriendly, negativistic 
NB: Irritable, cynical, won't cooperate 
B: Shows feelings and emotions 
PB: Affectionate, likeable, fun to be with 
DP: Looks up to others, appreciative, trustful 
DPF: Gentle, willing to accept responsibiIity 
DF: Obedient, works submissively 
DNF: Self-pushing, works too hard 
DN: Depressed, sad, resentful 
DNB: Alienated, quits, withdraws 
DB: Afraid to try, doubts own ability 
D: Passive, introverted, says little 

Table 4.13 SYMLOG adjective rating list used in 
coding group behavior 



Table 4.14 Scoring procedure for the location of each participant on the field diagram 

P = Number of acts by the i" member scored P 

= Number of acts by the i" member scored N 

P = Total number of acts scored P for the entire group 

N = Total number of acts scored N for the entire group 

rn = number of members. 

( , / Z + ~ ) . P ( P , ~ ~ ,  
Location for participant ith on the PN dimension = C(m) . 

rn pl - ni 
where C(m)=18/ 10ge(m + 5) + -58 ) md{I"m)= pl + 0.4ni i f ~ , Z m  

p - ni 
Q(pl, ni) = 

ni + 0 . 4 ~ ~  if n l @  pi 

After all interaction acts have been coded, raw interaction scores are calculated for 

each group member (initiator of messages) with respect to U, D, P, N, F, and B directions 

(see Table 4.14). For example, if a message sent by John was rated UN then 1 U is added to 

ui and 1 N to ni counters respectively. These counters are defined for each group member 

and are used in defining plotting data for the SYMLOG field diagram. These counters are 

shown for the P-N dimension, but it is applies to the other two dimensions as well. Once 

the raw interaction scores are computed for all members, they are transformed into 

aggregated data for plotting SYMLOG field diagrams using the formula for Location of 

each Participant (Table 4.14). The field diagram summarizes the average group behavior 

for each member as a circle in a two-dimensional plane and whose radius conveys the level 

of dominance (the value of U-D dimension). 

4.6.1.4 Facilitation in face-to-face and distributed settings 

Both quantitative and qualitative methods were used in gaining insights into the 

facilitation of face-to-face and distributed group meetings. In the post-session questionnaire 

administered to facilitators (described in Section 4.6.2.1), selected-response questions 

related to the ability to monitor the group dynamics and to aspects of group interaction. 

Further, open-ended questions were included to gather information on aspects of particular 



distributed group settings that were beneficial or detrimental to facilitation. These issues, 

together with aspects on the ability to assist the groups' processes were addressed further in 

post-session interviews. 

4.6.2 Data Collection Procedures 

The researcher was a passive observer at all 

sessions and recorded aspects of the interaction such 

as whether consensus was reached and time to 

consensus. All group meetings were video recorded 

for analysis of transcripts of videotaped sessions 

(using SYMLOG methodology), as described in 

Section 4.6.1.3. The usage of the shared display in manipulating the list of requirements 

was also recorded using the Lotus Smart Suite software, in an inconspicuous way, for the 

analysis of group negotiation behavior, as described in Section 4.6.1.3. 

A combination of quantitative and 
qualitative methods needs to be used to 
obtain a rich picture of the phenomena 

The facilitators, as participant-observers, 
are a valuable source o f  information on 

Principal investigator needs to seek full 
involvement with treatment administration 
and data collection procedures. 

Pre and post-session questionnaires with open and closed-ended questions were 

administered to group participants (including facilitators), to collect data on aspects such as 

interpersonal relationships, negotiation behavior or aspects of the communication setting 

that helped or hindered the negotiation process. A copy of the questionnaires can be found 

in Appendices C, D and E. Interviews with group members were held where time 

permitted. Interviews with each facilitator were held at the end of the five sessions 

mediated by each facilitator. 

4.6.2.1 Study instruments, the questionnaires 

This section describes the questionnaires in detail. A short pre-session questionnaire 

(Appendix C) designed to collect demographical and personality information on all 

participants except the facilitator was administered at the beginning of the session and is 

described below (I). A more detailed questionnaire was administered at the end of the 

session to all participants. This questionnaire was different for the facilitator than for the 

other participants (see I1 and 111 below). They can be found in Appendices D and E 

respectively. 



I. Pre-session questionnaire administered to all participants except the facilitator 

Questions 1 and 2 collected information on the demographics, i.e. participants' age 

and gender. Question 3 gathered data on the participants' experience with s o h a r e  

development projects. 

Questions 4 and 5 were designed to collect information on participants' personality 

traits with respect with preference for extroversion and dominance in the interaction. 

Question 4 consisted of items extracted from the Myers-Briggs Personality Type Test 

(Myers-Briggs, web), to indicate the participants' Ievel of extroversion and introversion. 

Participants indicated their agreement with ten statements designed to measure extroversion 

and introversion. 

Question 5 was designed to gather data on a particular personality trait, i.e. 

dominance. The instrument was extracted from the Personality Research Form (Jackson, 

1987). Participants were asked to agree or disagree with sixteen statements that provided an 

indication of the participants' desire to control the environment, and to influence or direct 

other people. 

11, Post-session questionnaire administered to all participants except the 

facilitator 

This questionnaire had several formats; some questions were included only for the 

distributed conditions. While the questionnaire for the distributed conditions (except D4) 

consisted of 33 questions, the questionnaire administered to F2F and D4 conditions 

consisted of 18 questions. The following paragraphs describe categories of questions in 

these questionnaires. 

Questions 1 and 2 gathered both quantitative ordinal data and qualitative information 

on the participants' satisfaction with the negotiation and its outcome. Participants used a 

four-point scale (i.e. l=Very Satisfied, 2=Satisfied, 3=Unsatisfied, 4=Very Unsatisfied) to 

indicate their level of satisfaction. Participants were also asked to explain their answer. 

Similarly, Questions 3 and 4 gathered both quantitative ordinal data and qualitative 

information on the effectiveness of the meeting in achieving the meeting and the 

participants' proposed objectives. Participants used a four-point scale (i-e. l=Very 

Effective, 2=Somewhat Effective, 3=Somewhat not effective, 4=Not effective at all) to 



indicate their opinion on the meeting's effectiveness in achieving these objectives. 

Participants were also asked to explain their answer. 

Question 5 asked the participants to indicate how helpful the facilitator was in the 

meeting. A four-point Liker scale was used (i.e. 1-Very helpful, 2=Somewhat helpful, 

3=Somewhat not helpful, 4=Not helpful at all). 

Questions 6 and 7 gathered ordinal data on the participants1 evaluation of the 

communication and the conversation. An instrument adapted from the work of Short et al. 

(1976) (as described in Section 2.4.2) was used to assess the Social Presence in the 

communication medium. Participants used a five-point scale to rate the communication on 

9 items such as "personal", "sociable", "sensitive", "emotional", "warm", "bad", "easy", 

"simple", and "infonnal". All items were coded such that l=rnost negative and 3=neutral 

and 5=rnost positive, except for item "bad" which was reverse coded. Similarly, the 

participants used a five-point scale (i.e. l=Strongly Agree, 2=Agree, 3=Neutral, 

4=Disagee, 5=Strongly Disagree) to indicate their agreement on the conversation being 

characterized by 9 items such as "pleasant", "unsatisfactory", "agreeable", "interesting", 

"pointless", "argumentative", "cooperative", "polite", and "formal". The items 

"unsatisfactory", "pointless", ""argumentative", and "formal" were reverse coded. 

Question 8 gathered ordinal data on the level of acquaintance between the 

participants. Participants used a five-point scale (i.e. l=Very well, 2=Well, 3=ModerateIy 

well, 4=A little, 5=Not at all) to indicate how well they knew the other participants in the 

interaction. 

Questions 9 - 11 gathered nominal data on the fiequency of interaction with the other 

participants (Q9) and on the participants' negotiation behavior in the interaction (QIO and 

Ql l ) .  While both negotiators evaluated their own and the other negotiator's behavior as 

well, the analyst evaluated only the two negotiators. 

Questions 12 - 14 gathered ordinal data on the participants1 evaluation of self and 

others. Each participant rated the self and the other two participants on 13 items such as 

"polite", "rational", "predictable", "confident", "trustworthy", "dominant", "sociable", 

"emotionalt', "cooperative", "argumentative", "active", "formal", and "competitive". The 

instrument was adapted from the work of Short st al. (1976) on interpersonal evaluation 



(introduced in Section 2.4.2). Participants used a five-point scale (i.e. l=Strongly Agree, 

2=Agree, 3=Neutral, 4=Disagree, 5=Strongly Disagree) to indicate their level of agreement 

with how personal characteristics illustrated by these items described the other participants. 

Question 15 gathered both quantitative nominal data and qualitative information 

about the participants' concern with interpersonal vs. task-related matters during the 

negotiation. 

Questions 16 - 22 gathered information on aspects of the interaction with remote 

versus local participants. Participants used a five-point scale (i.e. 5=Very Well, 2=Well, 

3=Neutral, &Not well, 5=Not well at all) to indicate how well they could interact with the 

remote participant(s) (Q16), and how well they could be aware of body language, facial 

expressions and tone of voice of local and remote participants (Qs 17-19). Also, 

participants used a four-point scale (i.e. l=Very important, 2=Somewhat important, 

3=Somewhat unimportant, 4=Not important at all) to indicate the importance of being with 

some (or all) participants in the same room (Q20), of seeing the others' reactions at the 

remote site (42 I), and of having the video link in the interaction (422). 

Questions 23 collected ordinal data about the frequency of the use of the video 

channel. Participants used a five-point scale (i.e. 1-Very Often, 2=Often, 3=Not very often, 

4=Seldom and 5=Not at all) to indicate how often they used the video channel. Question 24 

asked the participants to provide qualitative data about reasons of using it. 

Questions 25 and 26 addressed the issue of isolation of some participants at the 

remote site. Participants were asked to indicate whether private conversations were held 

with local participant(s) and to use a nominal scale (l=Yes, 2=No and 3=Does not matter) 

to indicate whether they would have liked to be with all the others in the same room. 

Question 27 was asked only of the participants in the distributed conditions and 

consisted of ten items designed to assess different kinds of interpersonal awareness in face- 

to- face vs. computer-mediated communication. The items were adapted from the 

instrument developed by Daly-Jones et al. (1998) to assess awareness of attentional focus 

in videoconferencing over high-quality audio-conferencing. In their study, the perceived 

ability to monitor attentional awareness (whether the participants were occupied with fonns 

and thus not listening and concentrating on what was being said) showed large and 



significant effects of comunication mode, towards the video condition. This study 

adapted this instrument and added two items to assess perceived ability to monitor 

agreement of the partner(s) in face-to-face contact vs. videoconferencing. Two more items 

assessed the perceived similarity between the computer-supported negotiation and the more 

traditional face-to-face meeting. Participants used a five-point scale (i.e. l=Strongly Agree, 

2=Agree, 3=Neutral, 4=Disagree, 5=Strongly Disagree) to indicate their agreement with 

these items. 

Question 28 was asked only of the analyst and gathered both nominal and qualitative 

information on the perceived ability to be influenced by the other participant(s) in the 

negotiation. The analysts used a nominal scale (i.e. l=Yes, 2=No) to indicate whether the 

two negotiators attempted to influence them in the negotiation and comment on the effect 

of the communication medium on this ability to influence. 

Question 29 gathered both nominal and qualitative data on several items regarding the 

interaction with the local vs. remotely positioned participant. The items included questions 

that emerged as relevant during the pilots of the study. 

Questions 30 - 33 gathered both nominal and qualitative data on perceived changes in 

the interaction, behavior and group's performance in distributed versus face-to-face 

interaction, and on aspects of the face-to-face and distributed interaction that 

helpedhindered the negotiation. Also, participants provided qualitative data on perceived 

advantages or disadvantages of distributed communication versus face-to-face meetings. 

111. Post-session questionnaire administered to facilitators 

Similarly, this questionnaire had two formats; while the questionnaire administered to 

the F2F condition consisted of 18 questions, the one administered to the distributed 

conditions consisted of 3 1 questions. The questions were designed to gather information on 

aspects of facilitation in face-to-face and distributed settings. As participant-observers, the 

facilitators were also asked to use their best judgment in assessing some aspects of the 

group interaction and behavior and indicate that in their responses. They were asked to 

consult the questionnaire before the first session was nm in order to familiarize themseIves 

with the questions that required their observation of the group interaction and behavior. The 

following paragraphs discuss categories of questions in these questionnaires. 



Questions 1 to 3 gathered data on the interaction process. Question 1 collected 

information on the communication network in the meeting, asking the facilitator to draw 

connecting lines on a given map of interaction illustrating the other three participants. 

Question 2 gathered ordinal data on participants' participation. The facilitators used a three- 

point Likert scale (i.e. l=Low, Z=Medium, 3=High) to indicate each participant's 

participation level. Question 3 asked the facilitators to comment on observed dominant or 

shy behavior, i.e. to indicate whether there was any dominant or shy behavior and whether 

that behavior changed during the meeting. 

Questions 4 to 6 dealt with aspects of the facilitator's activities during meetings. It 

gathered both quantitative ordinal data and qualitative information. The facilitators used a 

four-point Likert scale (i.e. l=Very well, 2=Somewhat Well, 3=Somewhat not well, 4=Not 

well at all) to indicate their ability to observe dominant and shy behavior (Q4), to monitor 

the group dynamics (Q5) and to maintain the group cohesion (46). 

Question 7 asked the facilitators to indicate whether the participants' concern was 

mostly on interpersonal relationships, focusing on the task, or equally on both during the 

negotiation. 

Question 8-1 1 gathered ordinal data on aspects of the group's negotiation behavior. 

Question 8 asked the facilitators to use a five-point Likert scale (i.e. l=Strongly Agree, 

2=Agree, 3=Neutral, 4=Disagree, S=Strongly Disagree) to indicate their agreement with 

statements regarding group's negotiation behavior, i.e. whether the group explored 

alternatives or selected options quickly). Facilitators also used a nominal scale (i.e. l=Yes, 

2=No) in Questions 9 and 10 to indicate whether the group had a cooperative or 

competitive behavior respectively and whether any changes in this behavior were observed 

(QW 

Questions 12 and 13 gathered ordinal data on the facilitators' evaluation of the 

communication process and the conversation. The same nine-item rating instrument was 

used as in the questionnaire administered to participants, Questions 6 and 7. 

Questions 14 to 16 gathered ordinal data on the facilitators' evaluation of all the other 

participants. The same thirteen-item rating instrument was used as in the questionnaire 

administered to participants, Questions 12- 14. 



Question 17 addressed the issue of isolation in the interaction. Facilitators used a 

four-point Likert scale (i.e. l=Very important, 2=Somewhat important, 3=Sornewhat 

unimportant, 4=Not important at all) to indicate the perceived importance of being with 

some of the participants in the same room. 

Questions 18 to 25 were asked only in the distributed settings and gathered ordinal 

information on aspects of the interaction with local vs. remote participants. Facilitators 

used a five-point scale (i.e. l=Very Well, 2=Well, 3=Neutral, 4=Not well, 5=Not well at 

all) to indicate how well they could interact with the remote participant(s) (Q18), and how 

well they could be aware of body language (Qlg), facial expressions (420) and tone of 

voice (421) of local and remote participants, and whether they could observe the 

participants' ability to perceive interpersonal cues in the meeting (422). Also, participants 

used a four-point scale (i.e. I=Very important, 2=Somewhat important, 3=Somewhat 

unimportant, 4=Not important at all) to indicate the importance of seeing the others' 

reactions at the remote site (Q23), and of having the video link in the interaction (424). 

Furthermore, Questions 25 collected ordinal data about the frequency of the use of the 

video channel. Participants used a five-point scale (i.e. l=Very Often, 2=Often, 3=Not very 

often, 4=Seldom and 5=Not at all) to indicate how often they used the video channel. 

Question 26 asked the facilitators to use a nominal scale (l=Yes, 2=No and 3=Does 

not matter) to indicate whether they would have liked to be in the same room with all 

members of that particular group. 

Question 28 consisted of ten items concerning the interaction both with the local and 

the remote participants. Facilitators used the same instrument as in the questionnaire 

administered to participants, Question 27. 

Questions 29 to 31 gathered qualitative data on perceived changes in the interaction, 

behavior and group's performance in the distributed versus face-to-face interaction (Q30), 

and on aspects of the face-to-face and distributed interaction that helped or hindered the 

facilitation (Q29). Also, facilitators provided qualitative data on perceived advantages or 

disadvantages of distributed versus face-to-face meetings (43 1). 



4.7 Basis for sensing attributes or 
changes 

This facet of research design describes the way 

the researcher planned to detect effects as result of the 

administration of the treatment. It describes the 

comparisons and data analysis performed in this study. 

4.7.1 Comparisons 

A number of comparisons were designed in order 

to test the hypotheses described in Section 4.2. First, the quality of decisions taken in face- 

to-face meetings (in F2F condition) was compared to the quality of decisions taken in each 

of the distributed group settings ( is .  Dl, D2, D3 and D4). 

Recommendations for Sensing changes or attributes 

Define critical comparisons either based on 
research questions and hypotheses 

Use non-parametric statistical tests 

Behavioral analysis (e.g. Kelly-Schenitzki model 
(Pruitt, 198 1) and SYMLOG methodology (Bales 
& Cohen, 1979)) is useful in visualizing group 
social and negotiation behavior and formulating 
explanations 

Then, in order to explore computer support in group settings in which the two 

negotiators communicated fiorn separate locations, the quality of decisions reached in Dl 

was compared to the quality of decisions reached in the other distributed settings combined, 

i.e. D2, D3 and D4 (in which the two negotiators were co-located). 

A third type of comparison was designed in order to investigate facilitation style in 

distributed settings. Data collected through interviews with the three facilitators was 

compared in order to identify commonalities within each distributed condition in the study. 

4.7.2 Data Analysis 

Several techniques were used in analyzing the quantitative and qualitative data 

gathered in the study. The statistical package SPSS and descriptive statistics were used to 

analyze numerical data. The qualitative data was also analyzed for commonalities. 

All statistical tests used were non-parametric (Siegel, 1956). First, the analysis used 

the Mann-Whitney Test to compare the decision quality in F2F to each of the distributed 

conditions (Dl, D2, D3 and D4). The second analysis compared the frequency of most 

integrative agreements in D l  (type I) versus a combination of all other distributed groups, 

D2 to D4. The Fisher Test was used, which is a version of the Chi-square test for sample 

size as small as 3. To analyze the data gathered on participant judgment of others, the sign 

test was used to compare the ratings of the local vs. remotely positioned participant. The 



sign test is a test for related samples and considered the ratings made by the same 

participant in two conditions, i.e. local vs. remote participants. To analyze the differences in 

ratings of communication medium and conversation across experimentaI conditions, the 

Kruskal-Wallis test was used. The sign test was also used in the analysis of differences in 

the ability to perceive social cues (i.e. body language, facial expressions and tone of voice) 

and interpersona1 awareness (i.e. being occupied and concentrated in the interaction, and 

agree or disagree in the negotiation) across communication media. As before, the sign test 

considered the ratings made by the same participant in two conditions, i.e. in relation to the 

local vs. remotely positioned participants. Lastly, the Kruskal-WaIlis test was used in the 

analysis of the facilitator effect. The test compared the values on decision quality across the 

groups facilitated by the three facilitators. 

Also, descriptive statistics were prepared on the selected-response data on all the 

other aspects in the study such as: consensus reached?, time to decision, satisfaction with 

the negotiation outcome and the meeting, meeting effectiveness, concern with interpersonal 

vs. task-related matters, awareness of interpersonal and social cues, quality of interaction, 

importance of being with (some of) the others in the same room, of seeing reactions and 

having the video channel, and direct comparison to face-to-face meetings. In addition, the 

qualitative data gathered in conjunction with the selected-response items, together with the 

interview data, was analyzed and trends in the responses were summarized. Furthermore, 

responses to open-ended questions on perceived differences between face-to-face and 

computer-meditated communication were analyzed and, similarly, trends observed across 

responses were summarized. 

Behavioral analysis was performed on fow groups (two groups in F2F and two 

groups in Dl) in the form of four case studies. The videotapes of these groups were 

analyzed using the SYMLOG methodology and visualizations of the group interaction were 

produced. Also, the recordings of the interaction on the shared notepad were analyzed for 

these four groups, and negotiation trajectories were drawn. The data was analyzed for 

commonalities in the negotiation behavior and relationships between social behavior and 

negotiation behavior and outcomes were sought. 



In order to analyze the facilitation in the study, descriptive statistics were performed 

on the selected-response items in the questionnaire administered to facilitators. Also, 

interviews with the facilitators were audio recorded and transcribed verbatim by the 

researcher. The interview transcripts were returned to facilitators for validation and 

approval. Facilitators were encouraged to make additions to the transcribed record and 

Facilitator 1 and Facilitator 3 took this opportunity to strengthen few aspects concerning the 

facilitation in the distributed conditions. The interview data was analyzed and trends 

characteristic to each distributed condition were summarized. 

4.8 Procedure 
Participants were informed of the nature of the task prior'to the study. They were 

assigned to a particular role before they came to the study; their role and a one-page set of 

instructions on the role was distributed by email and the need to become fmiliar with the 

role was explained. The participants were told to come to the laboratory for a single 2-hour 

period, broken into two portions with a 10-min break in between. In the first half, they 

filled out background questionnaires and permission forms. Then the understanding of the 

role was validated with each participant. This was followed by a demonstration of 

NetMeeting's features and how to control them, which however did not prescribe how to 

use these features to support their task. The participants were then introduced to their 

partners and completed a warm-up task (see Appendix B); this task was designed to 

familiarize them both with each other and with the 

medium, to set the microphones to achieve the 

best audio level possible, and to allow them to set 

the video display to achieve the best image of the 

participants in the remote meeting room. 

Following a 10-min break, the groups then 

started the software requirements session, which 

was presented as a scheduled meeting of 40 

minutes. Three groups participated in each 

experimental condition, with each group being involved in only one negotiation session. 

Each facilitator mediated a series of five group interactions, one in each experimental 

Recommendations for Procedure 

Carefui documentation of: 
Investigator actions and data collection and 
analysis procedures 
In controlled settings aspects such as: 
= Participants assignment to 

experimental conditions (roles and 
group settings) 

Use of computer technology 
The sequence of actions in the 
experimental task 



condition. The sessions were ended after 40 minutes and the final list of requirements was 

recorded. All groups filled out a post-session questionnaire. 

4.9 Summary 
This chapter described the research design used in the empirical study of computer 

support in distributed requirements negotiation. It represents an application of the 

methodology developed in this thesis. The design components are summarized in Table 

4.15. This table builds on Table 3.4 at the end of Chapter 3 and illustrates how this study 

was designed foIlowing the recommendations in the methodology. 

The results of the study, their analysis and interpretation are presented in Chapters 5 

and Chapter 6 .  Their discussion follows in Chapter 7. 



Table 4.15 Summary of Paradigm elements, Methodological components and the application in the present Empirical study 

METHODOLOGICAL 
COMPONENT 

PARADIGM 
Concepts and models from relevant research 

fields (Chapter 2) 

RECOMMENDATIONS 
(Chapter 3) 

EMPIRICAL STUDY 
(Chapter 4) 

STUDY 
PARTICIPANTS 

I Representative sample I Experience with software engineering I Student volunteers from the University I 
Random selection from a well-defined 
population for generalization 

a Careful description of study participants 
(Krathwohl, 1998) 

processes 

m Random selection from a well-defined 
population is desired 

Involve professional facilitators 

Careful description of participants' 
characteristics is needed 

of Calgary I 
Prerequisite for participation: Software 
Engineering CPSC 45 1 

Professional facilitators 

ANALYSIS OF 
THE SITUATION 

Requirements conflicts arise when 
stakeholders have differing requirements 
(Kotonya & Sommerville, 1998) 
Soft System Methodologies are useful in 
the analysis of human activity systems 
(Checkland, 1981; Wilson, 1984) 

Analyze the situation using SSM's 
CATWOE methodology (Checkland, 
1981) and identify a particular case on 
the minimal boundary of a negotiation 
space (Table 3.1) 

In laboratory settings, draw upon 
particular roles and design 

I experimental roles 

A situation involving the 
communication of two actors, a 
developer and a facilitator 

A case in Calegory Tltree (fifth 
column) in Table 3.1 

TASK 
DESIGN 

I 

Models of conflicts prescribe integrative 
approaches in RE (Easterbrook, 1994; 
Robinson, 1990; Boehm, Rose, Horowitz 
& Lee, 1994) 

Integrative agreements in the negotiation 
are important to study (Pruitt, 198 1; Scott, 
1988; Fisher & Ury, 198 1) 

Effective communication essential to 
effective resolution of requirements 
conflicts (Al-Rawas & Easterbrook, 1996; 
Macaulay, 1996) 

r The task needs to feature the 
communication of relevant 
stakeholders 

lntegrative potential in the task 

There is enough conflict inherent in the 
task to create the need to negotiate 

r Integrative agreements need to be 
achievable in the allotted time. 

Participants' roles in the negotiation 
need to be well defined and 
communicated 

The design must be piloted in the 
laboratorv setting 

Design a bank management system 

Design constraint (development time) 

Conflict: the fulfillment of the two 
actors' requirements not possible 

Had integrative potential 

Integrative agreements achievable in the 
time allotted to meeting 



DlSTRIBUTED 
SETUP 

COMPUTER 
TECHNOLOGY 

STUDY 
VARIABLES 

DATA 
COLLECTlON 

Distribution of the relevant roles in 
separate locations 

External validity of study results is sought 
(Krathwohl, 1998) 

Audio channel is important for synchronous 
work (Tang & Isaacs, 1992) 

a Access to a real-time shared workspace 
important in RE meetings (Macaulay, 
1996) 

r Video channel provides visual cues 
important for negotiation tasks (Whittaker 
& O'Conaill, 1997) 

Investigations of task performance, group- 
related and group interaction variables 
(Kraemer & Pinsonneault, 1990; McGrath 
& Hollingshead, 1994) and human 
facilitation (Macaulay, 1996; Viller, 1992) 
are important 

m Use of multiple methods to obtain 
information from multiple sources 
(Krathwohl, 1998) 

Draw on Table 3.1 and investigate 
those distributed settings (Table 3.2) 
that are relevant to the specific 
research questions or hypotheses 

In the lab setting, define experimental 
conditions and randomly assign 
participants to experimental 
conditions 

-- - - 

Relevant to current industry practice 

Widely available 

Easy to learn and use, and reliable (in 
laboratory settings) 

investigate audio channel and sharing 
text/graphics capabilities 

Video channel important to investigate 

Careful description of technological 
characteristics 

Table 3.3 outlines major categories of 
aspects suggested for investigation 

Aspects in each of these categories 
need to be investigated 

A combination of quantitative and 
qualitative methods needs to be used to 
obtain a rich picture of the phenomena 

The facilitators, as participant- 
observers, are a valuable source of 
information on group behaviour 

Principal investigator needs to seek 
full involvement with treatment 
administration and data collection 
procedures 

Distributed setup with one and two 
remote locations 

4 Considered those group settings that 
were relevant to the investigation of the 
co-location and separation of the 
negotiators and the facilitation of face- 
to-face and distributed settings 

-- -- - 

NetMeeting system 

Incorporates audiolvideo channels 

Real-time file sharing capabilities 

100 Mb Ethernet link 

Large electronic displays 

WordPad editor 

Noise-cancelling microphones 

Study variables in all four categories: 

o Task performance variables 

o Group-related variables 

o Group interaction process 
variables 

o Facilitation 

Recorded the interaction on the shared 
electronic workspace 

Post-session questionnaires to all 
participants 

Video-recorded the interaction 

Observations made by the investigator, 
who sat through the meetings 

Interviews with the participants and 
facilitators 



: 

Compared F2F with each of Dl, D2, 
D3 and D4 (Mann-Whitney non- 
parametric Test) 

Compared the frequency of most 
integrative agreements in Dl to the 
that in all other distributed conditions 
combined (D2, D3 and D4) (Fisher 
non-parametric Test) 

Sign test for the analysis of 
interpersond relationships (related 
design) 

Negotiation trajectories and SYMLOG 
field diagrams were drawn 

One page instructions sent to 
participants prior to study 

Understanding of role instructions was 
validated 

a he-session questionnaire 
10 min practice task 
Requirements negotiation: scheduled 
meeting of 40 min 
Post-session questionnaires 

Post-session interviews with facilitators 
and participants 

Define critical comparisons based on 
research questions andlor hypotheses 

Use non-parametric statistical tests 

Behavioral analysis (e.g. Kelley- 
Schenitzki's model (Pruitt, 198 I )  and 
SYMLOG methodology (Bales & 
Cohen, 1979)) is useful in visualizing 
group social and negotiation behavior 
and formulating explanations 
processes (Bales & Cohen, 1979) 

Careful documentation of: 

Investigator actions and data collection 
and analysis procedures 

In controlled settings aspects such as: 

Participants assignment to 
experimental conditions (roles 
and group settings) 

Use of computer technology 

The sequence of actions in the 
experimental task 

The research design and type of 
measurement define statistical tests to be 
used for data analysis 
Models of visualization of negotiation 
behaviour are useful (Pruitt, 198 1)  

Models of visualization of group 
interaction are useful (Bales & Cohen, 
1979) 

The order of investigator's actions needs 
careful documentation 

a The procedure documents the what, who, 
when, and how of the study 
(Krathwohl, 1998) 
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ANALYSIS AND INTERPRUATION OF RESULTS 

Researc/t Objectives 

Determine an appropriate paradigm for enipirical 
studies of conrputer-supported distributed 
requirements negotiations 

Develop a rnetltodology fir empirical studies of 

This chapter presents the analysis and computer-support in distributed requirentents 
negotialiorzs 

interpretation of results in the present study. Apply this n~ethodologv lo tlte design of an 
empirical study 

Four categories of variables were 
>Analyze and interpret the results of the enzpirical 

investigated in this study, task-related study 

(group performance), group related, group interaction process and facilitation variables. 

The analysis of results on these variables is reported under Primary Analyses. Also, several 

other aspects were investigated, in an attempt to obtain a richer picture of the phenomena; 

evidence on those aspects is reported under Secondary Analyses. Table 5.1 outlines the 

variables and sections in which results are reported. The analysis of data on group 

interaction process variables is reported in Chapter 6 .  

Table 5.1 Variables investigated and sections where results are reported 

PRIMARY ANALYSES 

This section reports analyses performed on the group performance variables (55. I), 

group-related variables: participants' judgment of others (8 5.2) and satisfaction (55.3) and 

facilitation behavior ($5.4) 

' Reported in Chapter 6 

SECONDARY 
ANALYSES 

Communication (95.5) 
Conversation (95.6) 

Concern with interpersonal 
VS. task-related matters 

(95.7) 
More ~pecif ic  aspects of 
the computer-mediated 

negotiation ($5.8) 

PRIMARY ANALYSES 

TASK-RELATED 
VARIABLES 

Consensus reached? (45.1 . I )  
Tinie to decision ($5.1.2) 
Decision quality ($5.1.3) 

GROUP-RELATED 
VARIABLES 

Participant judgment 
Of and others 

(55.2) 
Participant satisfaction 

(55.3) 

FACILITATION 

Monitor group dynamics 
Assist the group process 

(45.4) 
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5.1 Group Performance 
Group performance variables investigated were: whether consensus was reached, 

time to decision and decision quality. Table 5.2 summarizes the results on all three group 

performance variables. 

5.1 .I Consensus reached? 

The previous research findings show no clear relationship between computer- 

mediated communication and consensus. In this study thirteen out of fifteen groups reached 

consensus. Two groups did not reach agreement within the allocated time of 40 minutes 

and this is indicated in Table 5.2 by the letter "F". It is interesting to note that the two 

groups that did not reach consensus were in F2F and D4, which featured the co-location of 

all stakeholders, with only the facilitator's position being different. 

5.1.2 Time to decision 

Previous research reveals a high consistency in the findings of computer-mediated 

communication concerning time to decision: computer-supported groups require more 

decision time. The time taken to decision by groups in this study are indicated in Table 5.2. 

They ranged fiom 20 to 40 minutes. Although the two meetings in which no decision was 

reached were 40 minute long, no time is indicated in Table 5.2 since there was no decision 

taken at the end of the meeting. A wide variability is observed across conditions, with the 

shortest time to decision reached in D2, followed by a group in F2F. 

Table 5.2 Group performance in all experimental conditions: time to decision where 
consensus was reached, and decision quality, for each experimental condition 

Facilitator 1 

Facilitator 2 

Facilitator 3 

D3 
(analyst rcrnotc) 

D4 
(facilitator remote) 

n 
65 ( a )  

(35 : 44) 

B 
65 (b) 

(43 : 38) 
13 

GO 
(34 : 341 

D2 
(fiicilitator and 
analyst rcmotc) 

A 

68 (b) 
(42 : 42) 

D 
60 

(34 : 34) 
F 
0 

(40 : 44) 

32 
min 

33 

30 
min 

F2F 
(all co-lmt*) 

c 
62 

( 3 6 :  3 )  
n 

65 (a) 
(38 : 44) 

I3 

65 (b) 
(4-1 : 38) 

40 
mi" 

36 
miI1 

Dl 
(negotiators 
separated) 

A 

68 (a) 
(42 : 42) 

0 

20  
lnin 

3 5 
min 

3 0 
"lin 

A 

68 (b) 
(32 : 42) 

A 

68 (b) 
(42 : 42) 

A 

68 (a) 
(32 : 42) 

27 
lnin 

-10 
mi" 

35 

40 
lnin 

(3% : 34) ( 

65 (a) 

40 
min 

(38 : 44) , 



5.1.3 Decision quality 

Two evaluation instruments for decision quality were defined in Section 4.6.1. A 

qualitative assessment considered the evaluation criteria reviewed in Table 5.3. 

Table 5.3. Evaluation criteria and categories of possible agreements 
("4" indicates that the evaluation criterion was met) 

The agreements reached in the study were analyzed according to these evaluation 

Evaluation criteria for the 
decision quality 

lo. The agreement reconciles the most 
important interests 

2". The agreement provides equal 
benefit to both negotiators 

criteria and were assigned to categories I, 11, I11 and V (there was no agreement in Category 

IV). Also, a numerical evaluation of these agreements was performed and scores ranging 

fkom 0 to 68 points were assigned to these agreements (as shown in Table 5.2). While 

4 

4 

Table 5.4 shows the frequency of these agreements in each category, Table 5.2 illustrates 

the distribution of these agreements and the negotiators' benefits (Teller : PBR) across all 

five experimental conditions (F2F, Dl ,  ... D4). 

Data in Table 5.4 illustrates a 
Table 5.4. Agreements reached and their frequency 

variety of agreements recorded in the 

4 

.\I 

study and a fairly equal distribution 

+ 
ordered from the most to least integrative 

agreement 
(I): optimal feasible outcome; most integrative agreement 

(11): agreement with unequal benefit, less integrative 

(111): compromise agreement, a substantial concession on 
critical requirements, although equal benefit; less integrative 
agreement 

(IV): compromise and unequal benefit 

(V): no agreement within the allocated time 

of agreements in each category. This 

indicates that the task was not trivial 

but not too difficult, given that both 

most integrative agreements and no 

agreement were reached. 

While a brief description of these agreements is presented here, the actual lists of 

requirements represented by these agreements are included in Appendix F. 



Category I. "A" (68): Two different combinations of requirements, (a) and (b) in Table 5.4, 

represent the most integrative agreement in the task. These agreements reconciled all 

the critical operations and provided equal benefit to both negotiators. Five agreements 

of this type were recorded; two of type (a) and three of type (b) (Table 5.4). These 

agreements were scored 68 points and are represented by the dot A in Figure 5.1. 

Category 11. '8" (65): Two different combinations of requirements, (a) and @) in Table 

5.4, represent agreements that reconciled the most important interests (all critical 

0 20 40 60 
Teller 

Figure 5.1 The space of all possible agreements (gray dots) and the obtained 
agreements (red dots) 



operations) but provided unequal benefit to the negotiators. Five agreements of this type 

were recorded, three of type (a) -- greater benefit for the PBR -- and two of type @) -- 

greater benefit for the Teller. They scored 65 points and are represented by dots B(a) 

and B(b) in Figure 5.1. 

Categoly II% "C" (62) and "D (60): Two different combinations of requirements represent 

compromise agreements. They were scored 62 and 60 points, did not reconcile all most 

important interests, although provided equal benefit to both negotiators; they made 

substantial concession on requirements that considered critical operations (different 

operations in the two agreements). Dots C and D in Figure 5.1 represent these 

agreements. 

Category V. "F" (0): The groups could not come to any agreement within the allocated 

time. 

Analyses performed on decision quality 

Two analyses were performed on the decision quality, as follows: 

1. The decision quality in F2F was compared to the decision quality in each of 

the distributed conditions: Dl ,  D2, D3 and D4. The non-parametric Mann-Whitney 

test indicates that none of these comparisons demonstrated statistically significant 

difference (F2F:D- 1 U=1.5, p. 1 0; F2F:D-2 U=4, p>. 1 0; F2F:D-3 U=4, p>. 10; 

F2F:D-4 U=4, p>. 10). 

2. The decision quality in condition Dl (where the two negotiators were 

physically separated) was compared to the decision quality in all the other distributed 

conditions. More specifically, a comparison between the number of most integrative 

agreements (type A) in condition D l  vs. the number of such agreements in all other 

distributed conditions D2, D3 and D4 combined was performed. The non-parametric 

Fisher test indicates that the number of most integrative agreements was significantly 

greater in Dl (3 out of 3) than in all other distributed conditions combined (1 out of 

9) (p=.018). 



5.2 Group-Related Variables: Participants Judgment Of 
Others 

Participants used a five-point scale (i.e. l=Strongly agree, 2 =Agree, 3=Neutral, 

4=Disagree, 5=Strongly disagree) to indicate their agreement with how 13 attributes 

characterize other participants, i.e. "polite", "rational" and so on (as described in $4.6.2.1, 

see questions 13 & 14 in Appendix D). The ratings of participants in the three distributed 

conditions Dl, D2 and D3 were considered, since participants in these conditions interacted 

both with local and remotely positioned partners at the same time. Figure 5.2 indicates in 

color the pairs of ratings that were considered in the test. For example, in DI Negotiator 1's 

(Nl) ratings of Negotiator 2 (N2) and System Analyst (SA) (in green) were considered, as 

well as SA's ratings of N1 and N2 (in black), Facilitator 1's ratings of Nl  and N2 (in red) 

and of N2 and SA (in blue). To analyze the differences in the evaluation of the local versus 

remote partner a sign test was applied to the case of related samples. The sign test indicated 

that local partners are rated differently than remote partners on some attributes. Local 

individuals were regarded as more trustworthy @=0.025), emotional (g=0.033), 

argumentative (p=.033) and competitive (g=.039) than those encountered remotely through 

computer conferencing. An estimate of the internal consistency of this scale yielded a 

coefficient alpha of -70, which is a relatively high rating of item homogeneity and an 

indication that participants responded consistently across items. 

Figure 5.2. Participants in Dl, D2 and D3 rated both local and remote participants. The 
arrows indicate which ratings were considered for each participant 



5.3 Group-Related Variables: Users Satisfaction 
Participants used a four-point scale (i-e. l=Very Satisfied, 2=Satisfied, 3=Unsatisfied 

and 4-Very Unsatisfied) to indicate their satisfaction with the negotiation outcome and 

with the meeting in general. Similarly, a four-point scale (i.e. l=Very Effective, 

2=Effective, 3=Somewhat not effective and 4=Not effective at all) was used to indicate the 

perceived meeting effectiveness in achieving its objective and the negotiators' own 

objectives (as described in $4.6.2.1, see questions 1-4 in Appendix D). Their responses are 

described in the folIowing four sections. Previous investigations of satisfaction in systems 

that used audio and videoconferencing channels found both equivocal evidence in studies 

where a comparison group is used and high levels of satisfaction in studies where no 

comparison group is used. The following sections report the evidence on satisfaction with 

the negotiation outcome ($5.3.1), the meeting in general (§5.3.2), with the meeting in 

achieving its objectives ($5.3.3) or the participants' objectives ($5.3.4). 

5.3.1 Satisfaction with the negotiation outcome 

Table 5.5 presents the distribution of responses on satisfaction with the negotiation 

outcome. It is worth observing the distribution of responses in D 1 (negotiators co-located), 

where 8 participants were "very satisfied" and 1 was "satisfied" and in F2F and D4 (all co- 

located, except the facilitator in D4) where 7 participants (6 respectively) were "satisfied" 

and only 2 were "very satisfied". 

Twenty-four participants 
elaborated on this aspect. Table 5.5. Satisfaction with the negotiation outcome 

Nineteen (79.1 %) respondents 

expressed their satisfaction in 

relation to the extent to which 

the final agreement considered 

the requirements important to 

the negotiators (from the two 

system users' perspective) and the implementation in 2 1 weeks (from the system analyst's 

perspective). Two (8.3%) responses indicated whether there was agreement at the end of 

' Represents percentage 



the meeting and 3 (12.5%) responses were general comments on the meeting outcome. The 

following section presents a summary of their responses by major themes which are 

illustrated with excerpts from source data. 

Nineteen (79.1 %) respondents found the negotiation outcome satisfactory to the 

degree that it considered their requirements, i.e. "We were able to get most functionality 

that each us required. I did have to sacrzfice Ipayments overdue' but considering the bank 

as a whole, it is a small one" (Dl), "The outcome was very good as all the critical features 

required by my role were all accommodated in the system" and "I got everything I 

required, not in the IDEAL format in all situations but enough for me to work with the 

client and not hinder the bank" @2). The system analysts found the outcome acceptable if 

the group agreed on requirements that could be implemented within the 21 week time 

frame, i.e. "got both customers happy and stayed within my deadline" (D3) and "I can only 

feel satisfied as I met my major goal of keeping the requirements under 21 weeks. However, 

I wish that I could have provided more functionality" (D4). 

Two (8.3%) respondents commented on whether the negotiation outcome was an 

agreement, i.e. "we achieved the agreement pretty soon" (F2F) and "we never really met or 

came up with an agreement .. ." (F2F, Facilitator 2), and 3 (12.5%) comments where on 

how the meeting ended, i.e. "my company got the deal " (F2F) and "I feel it was a win-win 

situation" ( D  1 ). 

5.3.2 Satisfaction with the meeting in general 

Table 5.6 presents the 
Table 5.6. Satisfaction with the meeting in general 

distribution of responses on 

satisfaction with the meeting in 

general. Similarly, it is worth 

observing the distribution of 

responses in Dl ,  where 7 

participants were "very satisfied" 

and 2 were 'satisfied", while the 

reverse effect occurred in D4, where 7 participants were "satisfied" and only 2 were "very 

satisfied". 



Twenty-four participants elaborated on this question. Twelve (50%) respondents 

expressed their opinions on how the meeting progressed, 4 (16.6%) commented on the 

communication medium specific for some experimental conditions, 6 (25%) respondents 

evaluated the communication technology, and 3 (12.5%) commented on how well they 

worked as a group during the negotiation. The following section presents a summary of 

their responses by major themes which are illustrated with excerpts fkom source data. 

Twelve (50%) responses referred to the interaction between participants during the 

meeting, "we should have pushed the developer' a bit more. I think in the real world 

customers are more important but in this scenario, the developer set a tough deadline" 

(F2F), and "I  felt that I was quite flexible, and perhaps even too easy or willing to 

conzpromise, but I was happy that when I did stand my ground [the other negotiator] 

compronzised, too" (D4). Also, the participants' ability to voice their opinions was stressed 

in Dl ,  i.e. "Every participant had an equal opportunity to give input, and all input was 

treated respectfully." 

Worth noting are the 4 (16.6%) comments on the actual physical arrangement in D2 

and D3. In both experimental conditions the co-location of the two customers in a remote 

room from the system analyst was evaluated positively, i.e. "it was almost easier to work 

where I could "ignore " the programmer and discuss com fortably with my coworker while 

he could still hear us and collect info about us without him being in the room" and "The 

medium was adequate. It was nice to be able to talk face to face with my coworker, since 

that 's where most of the discussion seemed to be" (D2), and "It was not inhibiting and in 

some sense I found it less hostile, somehow not having the developer here made it easier to 

talk to [the other bank employee]" (D3). 

Six (25%) responses provided an evaluation to the communication technology used in 

the distributed conditions. There was both positive feedback referred to the usefbl and easy 

to use features of NetMeeting, i.e. "The videoconferencing was fun and simple", "no 

technical problems, good video and sound' and "I liked the fact that I could see the points 

on the screen and also see the developer's face at the same time", and a less positive 

' In the transcripts, the terms "developer" and "customers" refer to the system analyst and system users 
respectively 



evaluation from a system analyst in D3, i.e. "I wasn 't always sure what the other side was 

feeling. It was hard for me to read the other's position." 

The remaining 3 (12.5%) responses referred to how well the participants worked in 

completing the task, i.e. " the atmosphere was quite friendly and we worked well as a team" 

(Dl). 

5.3.3 Meeting effectiveness in achieving its objectives 
Table 5.7 presents the 

Table 5.7. Meeting effectiveness in achieving its 
distribution of responses on meeting objectives 
effectiveness with respect to 

achieving the proposed objectives. It 

is worth observing the distribution of 

responses in the distributed 

conditions Dl,  D2 and D3, where the 

participants consistently rated the 

meetings as "very effective', and all 

9 participants in Dl indicated the meeting was "very effective". While the reverse effect is 

observed in F2F, the distribution is more balanced in D4. 

Twenty-one participants elaborated on this question. Eleven (52.3%) respondents 

evaluated the meeting's effectiveness as the extent to which an agreement was reached that 

satisfied every participant, 3 (14.3%) respondents discussed on the ability to express 

everyone's objectives in the meeting, and 7 (33.3%) respondents discussed features of the 

communication medium that facilitated an effective meeting. The following section 

presents a summary of their responses by major themes which are illustrated with excerpts 

from source data. 

Eleven (52.3%) responses indicated that the meeting was effective because all 

important requirements were considered in a solution characterized by a 21 week 

development time, i.e. "We successfully produced a list of requirements from the original 

list which could be implemented in the time fianze and which satisfied both of the bank 

employees" and "[sys. analyst]: m e  items that were important to the customers were 



included in the final list and the total time limit was not exceeded, therefoe the meeting 

aclz ieved its objective" @ 1 ) . 

Three (14.3%) respondents mentioned the meeting being effective because everyone 

was able to express and discuss their objectives and goals, i.e. "We were able to 

communicate what our goals were and we were able to discuss why" (D3) and "The 

meeting was very eflective. AZZ parties had a chance to make suggestions and to arrive at a 

common goa I without having any disagreements" @ 1).  

A third of the responses, 7 (33.3%), mentioned features of meetings in distributed 

settings that appear to have contributed to their effectiveness, i.e. "The remoteness seemed 

to slow down how/what we covered, ... this was good in a sense it allowed each person to 

think" ( D  I ) and "It forced the participants to be focused on the list of requirements" (D3). 

Also, subjects commented on condition D2 (negotiators co-located) as providing a sense of 

partnership in the negotiation, i.e. "I found both my co-worker and I seemed to have strong 

personalities so we botlz contributed towards our goal, but not confIicting personalities. 

Both ready to work together. for the bank". 

5.3.4 Meeting effectiveness in achieving the participants' own 
objectives 

Table 5.8 presents the 
Table 5.8. Meeting effectiveness in achieving the 

distribution of responses on meeting participants' own objectives 

effectiveness with respect to 

achieving the negotiators' owl  

objectives. Similarly, it is worth 

observing the consistent responses 

in distributed conditions Dl, D2 and 

D3, where 7 participants rated the 

meeting as "very effective" vs. 2 

ratings of "effective", while a reverse effect occurred in F2F. 

Eighteen subjects elaborated on this question. Fifteen (83.3%) respondents evaluated 

the meeting effectiveness in achieving their objectives as the extent to which the important 

requirements were considered in the final agreement and to which it stayed within the 



required development time frame. Two (1 1.1 %) respondents commented on how the 

communication technology facilitated their achievement of objectives, and 1 (5.5%) 

respondent mentioned the way in which he could meet his objectives. The following 

section presents a summary of their responses by major themes which are illustrated with 

excerpts from source data. 

15 (83.3%) responses indicate that the meetings were effective in that the critical and 

most of their high priority requirements were considered, i.e. "All of my critical 

requirements were included, and most of my high ones too. The high ones that weren 't 

[included] could not have been without negatively afecting the bank teller 's job" ( D  I )  and 

in that the agreement considered the required development time, i.e. "[sys. analyst]: I now 

have a set of requirements to work with and it's in the time I have" (D3). 

Two (1 1.1 %) responses indicated a positive evaluation of NetMeeting in facilitating 

the negotiation, i.e. "I got to speak when I needed to, the interface did not get in the way at 

any point. Thus I got my opinions and desires voiced and dealt with" @2) and "[sys. 

analyst] : I was able to calculate and modzfi the requirements to meet my goals in a fast and 

efficient manner. We were all updated at the same time " (D3). 

One respondent indicated that compromising was his way of meeting his objectives 

but that was perceived as beneficial, i.e. "Certainly I compromised, but general& I felt this 

was okay and inevitable" (D4). 

Sections 5.2 and 5.3 presented evidence on task-related and group-related variables. 

As shown in Table 5.9, the next section presents data on Facilitation and is followed by 

Sections 5.5-5.8 in which Secondary analyses are presented. 

Table 5.9 Variables in this study, revisited 

SECONDARY 
ANALYSES 

Communication (55.5) 
Conversation ($5.6) 

Concern with interpersonal 
vs. task-related matters 

(85.7) 
More specific aspects o f  
the computer-mediated 

negotiation ($5.8) 

PRIMARY ANALYSES 
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5.4 Facilitation in Face-to-Face and Distributed 
Requirements Negotiations 

As introduced in Section 2.1.7, facilitation is a dynamic process that involves 

managing relationships between people, tasks and technology, as well as structuring tasks 

and process, and contributing to the effective accomplishment of the meetings outcome. 

Facilitators can best assist the group by dealing with group interaction and process. The 

facilitator can play an important role in all meetings and refraining fiom contributing to 

content. 

Data on facilitation was gathered fiom multiple sources. Observations by the 

principal investigator were complemented by the post-session questionnaire included in 

Appendix E (and described in Section 4.6.2), and through interviews held with the 

facilitators. A first observation to facilitation is that Facilitator 2 had a somewhat different 

facilitation style from Facilitator 1's and 3's. Facilitator 2 took a more active role in 

directing the group through the process and in using the technology during the meetings. 

This observation triggered the need to perform an analysis on the facilitator's effect. A 

Kruskal-Wallis test that compared the negotiation outcomes across the groups mediated by 

the three facilitators found no statistical significance. This result indicates that the 

difference in facilitation style across the three facilitators was not great enough to influence 

the groups' negotiation outcomes. 

This section proceeds with a description of the aspects of facilitation in face-to-face 

and distributed requirements negotiations in the study, as reported by the three facilitators. 

The section is structured in two parts. Part I presents the facilitators' responses to the 

selected-response items in the questionnaire. Part I1 presents rich qualitative data gathered 

both through interviews and using the open-ended items in the questionnaire. 

5.4.1 Part I: Quantitative aspects of the facilitation in F2F and 
Distributed conditions 

The post-session questionnaire administered to the three facilitators was formed of 

both selected-response and open-ended questions. In the following the facilitators' answers 

to the selected-response items are presented. The selected-response items are numbered and 

presented in the order they appeared in the questionnaire. Facilitators indicated their 



responses using ordinal or nominal scales. For each question, the data is summarized in a 

table that presents the frequency of responses on the scale, for each of the five experimental 

conditions. 

above-mentioned characteristics 
(dominantlshy behavior, 
cornpetitive/cooperative behavior)? 

An interesting finding to note is the positive 
evaluation of both F2F and D3. 

group dynamics? 

An interesting finding to note is that two 
facilitators indicated "somewhat well" in F2F 
condition, although one would expect that 
F2F would be rated highest among conditions. 

of the participants in the same 



Question 22. How well could you observe 
whether the participants could 
perceive the interpersonal cues 
among participants? 

I 

Question 25. How often did you use the 
video link? 

Question 26. With this particular group, 
would you have liked to be with all the others 
in the same room? 

An interesting finding to note is that Dl is the 
only setting in which the co-location with the 
others did not matter at all. 

Did not 
matter 

D3 
D4 2 

Data collected on Question 5 ("How helpful do you believe the facilitator was 

today?") administered to participants is reported in Table 5.10 since it is related to the 

perceived facilitation behavior. 

Table 5.10. Perceived assistance from the faciIitator 

5.4.2 Part II: Qualitative aspects of facilitating Distributed 
requirements negotiations 

The presentation of these responses is enriched by the qualitative data on the 

facilitation of distributed requirements negotiation sessions in the study. Data was collected 

using open-ended items in the questionnaire administered in the distributed conditions and 

during post-session interviews held with the three facilitators. The intention was to gather 



as much information as possible on aspects that were beneficial or detrimental to 

facilitation activities in distributed settings as compared to face-to-face meetings. This 

infomation is presented for all distributed group settings, Dl to D4. Each distributed group 

setting is introduced by discussing its distinguishing features with respect to facilitation. 

Then, aspects that were beneficial or detrimental to facilitation are presented in the form of 

major themes that emerged fiom the facilitators' comments. They are illustrated with 

excerpts fkom source data. A summary of these aspects is presented in Table 5.11 at the end 

of the section. 

5.4.3 Facilitation in Distributed Group Setting 1 

The distinguishing feature of this group setting was 
Distributed 1 ( D l )  

the physical separation of the two negotiators, the co- 

location of the facilitator with one negotiator and the co- 

location of the system analyst with the other. Dl is an 

important group setting to investigate since it illustrates the 

facilitators' comments indicate not only aspects of this 

Faciliator 

Negotiator 2 System 

situation where the facilitator mediates the interaction of the 

group setting that were beneficial or detrimental to facilitation, but also an interesting 

I 
Rbaml Room2 

distinguishing feature of the negotiation in this setting. The following paragraphs present 

two negotiators situated in two remote sites. The 

evidence that reveals a lowered ability to observe interpersonal cues in the interaction but 

also an enhanced ability to assist the group's process. 

The "screen" between the two negotiators troubled the facilitator at one 
end of the videoconferencing 

Monitoring group dynamics relies largely on the ability to observe the interaction, the 

individuals' participation and contribution to the process, and interpersonal relations in the 

meeting. Although all facilitators reported that being with a l l  the others in the same room 

didn't matter as much (see data in Part I, Question 26), since it was "easy enough to get a 

sense of whu~ war going on by watching interaction over the screen" (Facilitator I), there 

are aspects of this group setting that hindered the observation of interpersonal cues in the 

interaction. 



"Seeing is one of the very important skills in the facilitator's repertoire. The 

facilitator looks for gestures bearing messages and much can be gleaned fiom the group 

simply by reading their eyes" (Wood & Silver, 1995; p. 195). In this setting facilitators 

noted that the separation of the two negotiators at the two ends of videoconferencing 

caused the need to heavily use the "screen", i.e. "although I was in the same room with the 

teller, my interaction with her and observations of her were more through the image on the 

screen. Very brief Jew times of direct eye contact with her" (Facilitator 3). This appeared to 

have lowered the ability to observe the local participant and "having to use the screen to 

view the cues of the person in the room with me rather than being able to observe him 

directly" was noted as a hindrance to facilitation (Facilitator 1). 

A similar effect was reported with regard to observing the remote participants. 

Although the video channel was of high quality, it appears it was 'not good enough' for the 

facilitators, possibly affecting their ability to ensure equal contribution of group members: 

"I am not sure if it S a matter of not being able to observe or more a matter of not being 

attuned to observing. .. sometimes in face to face interaction it is easier to get a sense of 

whether quiet means reflectinghhin king behavior, or quiet means uninvolved or shy 

behavior" (Facilitator 3). 

More formal conversation, polite and structured communication 

The restriction in the communication medium caused less communication, and more 

formal and structured conversations in the meetings, i.e. "could certainly feel the distance. 

The technologv added a degree of formality to the discussion and the relationship" 

(Facilitator 3). Participants were more polite, i.e. "people do not feel like they can speak at 

the same time so tend to let others finish statements" (Facilitator I), and "politely waiting 

for sentence to finish before interrupting" (Facilitator 3). The slow down in the 

conversation may have helped the facilitator in staying aware of all aspects of the 

conversation. Facilitator 2 regarded this as a potential advantage of computer-mediated 

communication: "ln this scenario, I think it was better to have the video in some ways.. . 
when you are face to face yozi tend to go much faster ... it forces people to slow down, to 

think about how they are going to get things done, and it forces someone to concentrate on 

the display, and the task". 



The enhanced task orientation of distributed sessions was fbrther seen as beneficial in 

managing the group's process. Unlike face-to-face meetings, where "disczission would have 

been more animated ~pontaneous - perhaps more 'issues' would have been 

raisect/ernerged' and where "behavior would h e  been more spontaneous" (Facilitator 3), 

the technology mediated sessions were more sequential in approach, there "was very lzttle 

tangential communicatzon to take the process ofStracP (Facilitator 2), and "once a process 

was defii7ed we certainly stayed with it to see it through, In that wuy it war he@&l" 

(Facilitator 3). 

A distinguishing characteristic of the computermediated negotiation 

The folIowing is an excerpt &om the interview with Facilitator 1 and it is included 

here as an illustration of an interesting feature of this group setting that was caught by the 

keen sense of observation showed by Facilitator 1. It illustrates a possible effect of the 

physical separation of the two negotiators. 

Facilitator I:  Another thing is that [one negotiator] said 7 could lie to you and you couldn't tell1', in other 
words "I could say that is critical for me, absolutely critical for me" ... interesting to me wm that he 
declared that he was honest, 

Researcher: What does it tell you? 

Facilitator I:  It tells me that he couldget away with it this way, because [the medium] is more impersonal, so 
ifhe really wanted to sort of misrepresent his side in order to get what he wanted, he might do it easier ... 
he said could to this" so it's like '?his is the choice I have but the choice I am making is to be honest 
with you"; he kind of caught it, 1 thought that was interesting. 

5.4.4 Facilitation in Distributed Group Setting 2 

In this group setting the facilitator joins the system 

analyst in the communication with the two negotiators at the 

remote site. Given the co-location of the two negotiators, a 

reported distinguishing feature of this group setting was that the 

main conversation took place at the remote site (in relation to 

Distributed 2 (D2) 
-- - -- 

FaciilEBtor 

System Negotiator 2 

the facilitator) and that produced both positive and negative I ~~~f Room2 1 
1 I 

feedback with regard to the meeting facilitation. The following 

paragraphs present evidence that suggests not only an increased ability to remain objective 

in the facilitation but also aspects that were a hindrance in monitoring group dynamics, in 

supporting the group process and in maintaining group cohesion. 



Enhanced ability to remain impartial in the conversation 

"During discussion, the facilitator should recognize spoken ideas for what they are, 

rather than for who is presenting them ... not only should the facilitator disregard who 

presents the ideas, but also how they are presented. This is easier said than done." (Wood & 

Silver, 1995; p. 194). In this direction, it is important to mention a positive aspect of this 

group setting, i.e. the ability to remain detached from the interaction at the remote site. This 

aspect was indicated by Facilitator 3 who noted "it was easier to distance myselffrom the 

jfriendly, extroverted, likeable' behavior of the teller" and "easier not to get drawn into the 

friendliness of the teller, to remaiit more distadobjective in my role." 

Difficult to monitor group dynamics 

Facilitator 1 noted that in this group setting "all used 'the screen ' for  interpersonal 

cues" and believed that it was difficult to perceive the interpersonal relationship between 

the two at the remote site. The fact that the main conversation took place through the 

computer link, since "the two seldom looked "at" each other so that statement target was 

not clear immediately" was considered a hindrance in meeting facilitation. Keeping aware 

of all aspects of the conversation is an important aspect in the facilitator's activities that 

was affected in this group setting: "I couldn 't tell at the beginning whether they were 

talking to each other or talking to the developer ... having the conversation being mostly in 

the remote site and that's really where it was, and that itself1 don 't think it would have 

been too bad, but they didn 't talk to each other, they talked to the screen, so 1 couldn 't tell, I 

lost a whole lot of cues when they were talking. All I had to go with were the verbal cues, I 

mean other non-verbal cues I couldn't get, cause they were looking at the screen .. . There 

was one or two times that they actually glanced at each other ... they did a lot of talking to 

each other, but through the screen, and when they did that I was really lacking a lot of 

information that I would normal& have" (Facilitator 1). 

The lowered ability to follow the conversation also made it difficult to ensure that 

everyone contributed equally to the decision. Facilitator 3 mentioned that it was difficult to 

monitor the level of agreement in negotiation: "I suspect the PBR was less committed to the 

solution than the teller. Dzflcult to tell the degree of resignation even though I checked 

verbally re: his agreement", and "not sure I was accurately able to gauge the degree to 



which the PBR simply accepted the solution that the teller was so ecstatic about". When 

this situation was contrasted to face-to-face communication, Facilitator 3 believed that "[in 

face-to-face] it would have been easier to ally with the PBR to ensure that his needs were 

being addressed adequately", and that he "probably would have been more persistent in 

trying to maintain equality in expression of interests". 

Unable to assist the group process 

In a similar manner, Facilitator 1 found that he was unable to follow and help the g-oup 

with its process, since the process was directed mainly fiom the remote site: "the process 

was not clear; the teller started this process about "what I want" and then the PBR did the 

same and then ... I cannot tell whether they came up with that list or just happened? Or it is 

the process that would lead to that? The fact that they were in the same room? I mean I 

have no conclusion at all about that ... no idea ... " 

Lowered ability to maintain group cohesion 

"A good facilitator maintains authority and control in the session" (Wood & Silver, 

1995; p. 195). In this group setting the facilitators' comments indicate that the physical 

isolation fiom the two negotiators meant in fact isolation fkom the main conversation and 

that appears to have affected their ability to maintain group cohesion and control: "what 

they did was 'I need that' . . and then the developer had to jump in and impose a constraint 

that they wozild kind of missing and then it turned out to be fine. I found it dzflcult for him 

[analyst] to follow; the reason.... he was unsure about his calculations ... they were 

engaging him in the conversation.. and he was trying to hear their conversations while he 

was trying to build this out. And I thought we had very little influence on the [other] side 

and I found myself wanting to make some statements more so that I did in any other 

session, cause I thought 1 wasn't involved, I wasn't following, and the only way I came in 

was to help him arzd to say 'are you sure, let's make sure that ... ', cause it was happening 

too fast" (Facilitator 1). This example illustrates that the facilitator's lowered ability to 

ensure that everyone was contributing equally to the process and to assist the developer in 

following the group process. 



Private conversations: detrimental to facilitation 

Similarly, Facilitator 2 commented on his inability to attend to private conversations, 

which was a hindrance in maintaining group cohesion. The following is an excerpt fkom the 

interview with Facilitator 2. He shares his experiences and perceived differences in 

controlling side conversations in distributed vs. face-to-face facilitation. 

Researcher: You noted that you didn't like side conversations. 1s that what bothered you most? 

Facilitator 2: It is most distracting when people are talking. I think it is a matter of control, there is a loss of 
control. It's kind of like being in school. Ifpeople have side conversations, it distracts everyone else, you 
don't knorv what tlrey are saying, it creates a ii~flerent element wi~etlter it's an element of... are they 
conspiring to do something so it could be a threat? or 'gee, they are not paying attention: you just don't 
know'' 

Researcher: So it is a matter of uncertainty. 
Facilitator 2: Yes. 
Researciter: How do you deal with that in face-to-face? 
Facilitator 2: You usually call them out. When you are in school and have side conversation, the teacher 
would go 'what are you talking about?'. You call them out 
Researcher: In videoconferencing, you could do that too ... 
Facilitator 2: Yes, 1 could. 
Researcher: So, is tltere a diflerence? 

Facilitator 2: In face to foce, if1 call someone out, I can see the response; you act in n certain way, we have a 
sense of what ltappened 

Resear-clrer: And this is harder in video? 
Facilitator 2: Muck harder. Brct i f l  call you ... le? 's say this is a politically charged nteeting: everyone has got 

their agenda, everyone is polarized in certain ways; when you can't see that facial expression, it creates 
another level of uncertainty in this political environment. i f  it's a trusting environment and everyone is 
vely conpdent, eve yone understands the agenda, everyone's agenda has been dealt with, then it is not 
that important. 

Responses to Question 25 ("Did you have private conversations with the participant you 

were in the sanze room with? What for? Why was it necessary?") in the main questionnaire 

administered to the other participants provide additional information on private 

conversation in the negotiation and reasons to have them. The majority of answers were 

recorded for the group setting D2, where the two negotiators were co-located but remote 

from the facilitator and system analyst. Examples of explanations for private conversations 

include: "Yes, to determine if the other bank member could change their choices. The 

cortversatiorz was not necessaly, but intporta?zttt, "No, though at times I felt it may have 

been useful. So as not to have the facilitator and system analyst intervening when I was 

trying to sway him", "Yes, to discuss the finer details of the negotiation" and "[system 

analyst]: Yes, because the bankers had more [discussions], and I felt ignored. So, I talked 

to facilitator". 



5.4.5 Facilitation In Distributed Group Setting 3 

If the previous two distributed group settings featured 

the separation of facilitators from one or both negotiators, 

condition D3 was characterized by the co-location of the 

facilitators with both negotiators, while the system analyst 

joined the meeting from a remote location. This group 

setting appears to have produced least difficulties in 

facilitating the meetings and the following paragraphs 

Distributed 3 (D3) 

Negotiator 1 
Q Facilkatorr ()I 05 

Nbgothtor 2 6 

I Room 1 ' Room 2 I 
present mainly positive aspects of facilitation in this group setting. 

The facditators noted that being co-located with the two negotiators was beneficial to 

their ability to monitor group dynamics: "being in the same room with the bank 

representatives ma& it emasrer to see the interaction bemeen them, with the developer 

separated i f  did not qpear to make it more difficult to observe" and "it didn't feel there 

were any great impediments to being able to see dynamics" Paciiitator 3), indicating that 

this group setting resembled mostly, from the facilitator's perspective, the face-to-face 

situation. 

Enhanced ability to maintain group cohesion 

Similarly, the ccAocstion of the facilitator with two of the three other participants 

appears to have enhanced the ability to maintain group cohesion, i.e. 'Ifelt Barf' of the 

grmp" (Facilitator 1). While Facilitator 2 noted that he could interact easily with all 

participants: 'IfeZi 'in t d '  with all the participants", it is important to note his remark on 

the system analyst's lowered ability to be part of the group: "the developer felt real& at 

disfance, lucky he co~itrolIed the keyboard and that made him parr of the interaction". 

The shared display: change in facilitator's behavior but beneficial to 
task completion 

Like all other described cases, this group setting experienced a great focus on the 

shared display. The video image represented the window into the system analyst's room 

and the notepad was an important element in the communication with the system analyst. 

While Facilitator 3 noted that his tendency was to focus on the screen as well, unlike face- 

to-fue situations where he would have had "more face to face interaction with those in the 



room", a positive aspect was recorded with regard to the group interaction. The focus on the 

screen was seen as possibly beneficial to the completion of the task, since it contributed to a 

more fbnctional interaction: "the task may have been Jcrnpiijied by keeping focus on the 

screen" since in face-to-face the communication '~ossibly would have been less focused on 

the task, more on the interpersonal". 

5.4.6 Facilitation In Distributed Group Setting 4 

This group setting was one of the most important 
Distributed 4 (D4) 

and interesting ones in the investigation of the facilitation 

style in distributed requirements negotiations. Advances 

in communication technology represent promising 

opportunities for facilitators to mediate meetings from 

their own offices. In D4, the system analyst joined the two 

negotiators in a meeting mediated by the facilitator from a 

remote location. Given the total physical separation of the facilitator fiom the rest of the 

group, one would expect that facilitators report most interesting aspects of facilitation. 

Indeed, facilitators commented on issues that were not raised in the other distributed 

conditions. The following paragraphs reveal mixed opinions, both positive and negative 

aspects of the facilitation in D4. 

Consistent context for obsenring the interaction 

On the positive side, Facilitator 1 doesn't note any hindrances in computer-mediated 

facilitation at a distance. He "felt involved" and the technology appears to have enabled 

him to monitor the interaction: "could idelit~fi many inferpersomi cues Jiom the link". 

When a comparison was made with face-to-face facilitation, he mentioned, "my svle would 

have remained the same." 

Also, FaciIitator 3 noted that the shared display played an important role in enabling 

him both to follow the group's activity and interaction with the list of requirements, i.e. 

"typing and keeping it visible helped', and to monitor the group dynamics fiom a detached 

position: "seeing a22 3 together was he@JirI in so far as it provides a consistent context for 

observing the interacfiott, " 



Missing the personal "press the flesh" element 

It is worth noting that the comments reported above were provided by the two 

facilitators who mediated sessions without any technical difficulties. The session mediated 

by Facilitator 2 instead experienced some technical difficulties, although minor. The 

overload of the communication channels at one end caused some noise in the audio 

communication. Although these technical glitches may not have been greater than in the 

other conditions, Facilitator 2 noted that they were a hindrance to facilitation in this 

particular group setting and provided a different story than the one reported above. 

Facilitator 2 appeared to have been most involved with the group process in all the other 

conditions, and in D4 he thought it was "very hard to manage over the video", due to "voice 

time delay (me to them)", "lack of clarity on video" and "'graininess' of video of remote 

site" which made it "hard to see the eyes ... and minute facial expressions". 

"Facilitators need to be able to get a point across clearly and succinctly" (Wood & 

Silver, 1995; p. 193). It becomes clear then the frustration reported by Facilitator 2. With a 

lowered ability to communicate and see well at the remote site the facilitator is left with 

little in managing the meeting. 

Feeling of isolation 

"A thread weaving throughout the facilitator's repertoire is listening.. . He listens for 

hidden agendas and for that crucial moment when the participants have reached consensus 

so the decisions can be restated, agreed to, and documented." (Wood & Silver, 1995; p. 

194). Facilitator 3 reported a sense of isolation that was possibly triggered by the inability 

to listen to the remote site very well: "I really remember a sense of isolation; I think 

probably not hearing people was more distracting ... face-to-face would have reduced the 

isolation factor!". Besides not hearing the group participants, the lack of good visibility of 

certain things at the remote site, i.e. "what was being written on paper" (Facilitator 2)  

appear to have influenced the ability to maintain group cohesion and work with the group 

process: ')5-om meeting start it was dzflcult to inflzrence this group" (Facilitator 2), "I 

defiitely felt like an outsider in the process. I'm not sure how important that was, however, 

to the outcome" (Facilitator 3). 



Need to see the people before the meeting! 

Important to mention is one incident that revealed an interesting aspect of the 

facilitation in this condition. The circumstances around the meeting mediated by Facilitator 

2 were such that he did not meet with the rest of the group prior to the meeting. Facilitator 

2 mentioned that this was an important factor that appeared to have influenced the meeting 

facilitation: "It really does make a dzrerence ... 1 had no real sense of physical stature or 

dominating chcracteristzcs. Felt like tunnel vision." 

This section presented data gathered on the facilitation of the meetings in distributed 

settings in the study. An exploratory approach was taken in collecting data on aspects that 

were beneficial or detrimental to facilitation in experimental conditions Dl to D4. Of 

special interest was the investigation of the facilitation in distributed settings and Table 

5.1 1 summarizes these aspects for each distributed setting. 



Table 5.1 1. Summary of aspects that were beneficial or detrimental to 
facilitation of distributed group settings 

GROUP SETTING 

UstdMed 1 (Dl) 

F-ab(oTm' 
uoorn* ~X 

Usmtued 2 (02) 

Aspects that were 

detrimental to facilitation 

Interaction mainly 
through the shared 
display 

& Difficult to see 
interpersonal cues of 
the local and remote 
participants 

Focus on the screen 

&Difficult to see 
interpersonal cues at 
the remote location 

Main conversation at 

Aspects that were beneficial 
to facilitation 

More formal and polite 
conversation between the 
negotiators 

Enhanced ability to 
follow conversation 

Enhanced task orientation 

& Enhanced ability to 
manage the process 

Detachment from the two 
negotiators 

Other distinguishing aspects 

Facilitator 1: Another thing is 
that [one negoh'ator] said '!I 
could lie toyotr andyou couldn't 
tell", in other words "I could say 
that is critical for me, absolutely 
critical for me". . . interesting to 
me was that he declared that he 
was honest. 
Researcher: W ~ a t  does it tell 
you? 
Facilitator 1: It tells me that he 
could get away with it this way, 
because [the medium] is more 
inpersonal ... 

Enhanced objectivity 

Facilitator 2: [meeting the 
people prior to the negotiation] 

real!)' does make a 
diflerence.. . I had no real sense 
of physical stature or 
dominating chamcteristics. Felt 
like tunnel vision. 

Roomf Room2 

DlrblWcd 3 (D3) 

Lowered ability to 
maintain group 
cohesion 

Difficult to ensure 
equal contribution to 
decision 

Private conversations 

Co-location with the 
negotiators 

Enhanced ability to 
maintain group 

-'"''=@ cohesion 

Awml Ilocmz 

UsMkrtad 4 (04) 
Detachment from the group Technical problems 

Consistent context for to monitor 
observation the interaction and 

Doup dynamics 
Use of shared display Isolation effect 

Difficult to main& 
-1 m a n 2  Things were made 

group cohesion 
visible 



SECONDARY ANALYSES 

This section reports secondary analyses, performed on other aspects of interest in the 

computer-mediated negotiation. They are the communication medium (95.5), the 

conversation (§5.6), concern with interpersonal vs. task-related matters (55.7) and other 

specific aspects of the computer-mediated negotiation (§5.8), e.g. importance of seeing 

people's reactions at the remote site, importance of being with (some of) the participants in 

the same room, and perceived advantages or disadvantages of computer-mediated 

negotiation. 

5.5 Communication medium 
Participants used a five-point scale (i.e. l=Strongly agree, 2=Agree, 3=Neutral, 

4=Disagree, 5=Strongly disagree) to indicate their agreement with how 9 attributes 

characterized the communication, attributes such as "personal", "emotional" and others, as 

described in Section2.4.2. The instrument was adapted from the work of Short et al. (1976). 

All participants' and the facilitator's ratings were considered in an analysis of ratings of 

communication across all experimental conditions. Although previous studies (Short et al., 

1976) found significant differences between the video medium (closed television channel) 

and face-to-face on scales such as "unsociable-sociable", this was not the case in this study. 

A Kruskal-Wallis test was performed to examine the differences in evaluating the 

communication medium in all five experimental conditions. It indicated no significant 

difference on any of the nine items investigated (n.s., p> .lo). An estimate of the internal 

consistency of the scale yielded a reliability coefficient alpha of .63. 

5.6 Conversation 
Participants used a five-point scale (i.e. I=Strongly agree, 2=Agree, 3=Neutral, 

4=Disagree, S=Strongly disagree) to indicate their agreement with how 9 attributes 

characterized the conversation, items such as "pleasant", "agreeable" and so on. All 

participants' and the facilitator's ratings were considered in an analysis of conversation 

evaluation across all experimental conditions. A Kruskal-Wallis test was performed to 

examine the differences in evaluating the communication medium in all five experimental 

conditions. It indicated no statistical significance, in other words there was no perceived 



difference in the conversation among the five experimental conditions (n.s., p> .lo). An 

estimate of the internal consistency of the scale yielded a reliability coefficient alpha of .76. 

5.7 Concern with interpersonal vs. task-related matters 
Research on group interaction indicates that in 

Table 5.12. Concern with 
any interaction the members are concerned with acting interpersonal vs. task-related 

certain roles and with developing or maintaining some 

personal relationships (Morley & Stephenson, 1969). 

In problem-solving groups this translates into attention 

to both task-oriented processes and socio-emotional 

(interpersonal) processes (Bales, 195 1). Hence it has 

been hypothesized that the decreased personalization 

in computer-mediated interaction has the simple effect 

matters 

of leaving a greater proportion of a group's work time for its instrumental task and would 

result in an enhanced group's effort (Walther, 1996). Question 15 in the questionnaire 

gathered information on the participants' perceived attention to interpersonal vs. task 

matters in the computer-mediated settings. 

F2F 

Dl 

D2 

D3 

D4 

Participants used a nominal scale (i-e. l=Interpersonal matters and 2=Focus on the 

task) to indicate what they have focused on most during the meeting. Table 5.12 presents 

the distribution of their responses in each experimental condition. 

Worth noting is not only the consistent high values for concern with task-related 

matters in all conditions but also the low values for concern with interpersonal matters in 

Dl  and D2. The following section presents a surnmary of the responses by major themes, 

which are illustrated with excerpts fiom source data. First, it discusses ways in which the 

participants thought they were concerned with the interpersonal matters, followed by 

reasons to be focused on the task. Then comments fiom participants in Dl  and D2 reveal 

rich data on why concern with interpersonal matters shows low values in these two 

conditions. 

Interpersonal 
matters 

6 (46.2) 

3 (27.3) 

3 (27.3) 

6 (42.9) 

6 (40.0) 

Focus on the 
task 

7 (53.8) 

8 (72.7) 

S (72.7) 

8 (57.1) 

9 (60.0) 



Reasons of why participants were (or not) concerned with the 
interpersonal matters 

Participants' comments provide insights on what they considered as being concerned 

with interpersonal matters. They indicated concern with being understood in the 

negotiation, i.e. "1 was concerned fpeople can understand me well" (FZF), with appearing 

professional, i.e. "I  tried to be as formal as possible" (F2F), "I wanted to display a 

confident, mature individual" (D3)  and " I  wanted to come off as professional and smart" 

(D4), and with not being dominant, i.e. "Iam always concerned that Iam too domirzant and 

others don't get to say what they want" (D3). 

Focus on task-related matters was reported consistently across conditions. Overall, 

participants' comments reveal their strict concern with meeting their own objectives in the 

meeting, i.e. " I  just tried to get the best results, i.e. to add my interests to the task list1' 

(F2F), "I was concerned about whether I was making a convincing argument and I was 

also worried about making sure that all the critical operations required by my role were 

included in the systenz" (Dl), "got the job done, don't worry how you come of' (D2), and 

"you have a job to do (negotiate), so get it done without worrying about who you negotiate 

with" (D3). 

Conditions Dl and D2 are worth special attention as some participants commented on 

how their concern with interpersonal matters diminished in the meeting, self-consciously 

focusing on accomplishing the task, i.e. "I was concerned with how Ipresented myself but 

this diminished over time. My main goal was always to accomplish our objectives but this 

goal was even more important as time ran out" ( D l ) ,  "I  consciously thought to put my 

hands down. I thought extraneous chit-chat was minimized" (D2) and "as soon as the 

camera showing us on our own screen was turned o f i  I was not at all self-co~zscious. I was 

focused entirely on solving the problem" (D2). Furthermore, concern with interpersonal 

matters in D l  was also conceptualized as a heightened respect for the participants in the 

interaction, i.e. "I  feel that I cared about how well I was communicating with the others in 

order to be respectful towards them while assisting in directing us towards our goal" (Dl ) .  



5.8 More specific aspects of the computermediated 
negotiation 

More specific aspects of the computer-mediated requirements negotiation concerned 

the ability to perceive social cues such as body language, facial expressions and tone of 

voice, and other attentional cues such as agreeing or disagreeing in the mediated 

communication. Also, participants' evaluation of the quality of interaction in the five 

experimental conditions was elicited. Other aspects investigated the perceived importance 

of being with some (or all) of the others in the same meeting room, of having video channel 

in the interaction and of seeing reactions of participants at the remote site. Finally, 

participants' comments on perceived differences in group performance, behavior and 

interaction in face-to-face vs. computer-mediated meetings were sought. The rich data 

collected on all of these aspects is presented in the following sections. 

5.8.1 Awareness of body language, facial expressions and tone of 
voice in face-to-face vs. remote communication 

Participants used a five-point scale (i.e. l=Very well, 2=Well, 3=Neutral, 4=Not well, 

5=Not well at all) to indicate how well they could be aware of body language, facial 

expressions and tone of voice of the local versus and remote participants. A sign test that 

included the ratings of all participants as described in Figure 5.2 was performed to 

investigate the differences in ability to perceive these cues in face-to-face vs. remote 

communication. The test indicates statistical differences for all three items in favor of face- 

to-face communication: body language (E = .029), facial expression (11 < .002) and tone of 

voice (p < -003). 

5.8.2 Quality of interaction 

Participants used a five-point scale (i.e. l=Very well, 2=Well, 3=Neutral, 4=Not well 

and 5=Not at all well) to 
Table 5.13. Quality of interaction with the remote participants 

indicate how well they 

could interact with the 

remote participants (41 6 in 

the questionnaire). Table 

5.13 presents the 



distribution of their responses in each experimental condition. 

It is worth noting the distribution of ratings in the four distributed conditions. While 

the responses accumulate in the first two categories ("very well" and "well") for the first 

three conditions (Dl, D2 and D3), the majority of the ratings for D4 are in the category of 

"neutral" and "not well". The fourth distributed condition had three participants in one 

room and the facilitator at a distance and, due to lower quality in the audio channel, the 

interaction was seen as of lower quality. This is reflected in the qualitative data gathered 

and presented below. 

Overall, the participants indicated that for most sessions, there was "Good video 

quality, audio quality and no technical problems" and jokingly compared them with the 

traditional medium "It was close to face to face (with myopia)" (Dl). Twenty-six 

participants elaborated on this aspect. The following section presents a summary of their 

responses by major themes, which are illustrated with excerpts from source data. 

The use of the multimedia communication channel facilitated a task- 
oriented communication 

The use of the audio and video channels together with the notepad application in 

NetMeeting enabled a multimedia communication channel that was evaluated positively, 

i .e. "interaction was alright. I think it may be because we could see every one well" (D I), 

"Nice to ?rot see only a piece ofpaper or the developer" (D3), and "Facial expressioits were 

hard to judge. But tone/infection were easy, the shared work area was effective" (lD3). The 

real-time use of the shared editor appears to have enabled a task-oriented environment, 

which was ')pretty good because you get to hear him, ... but mostly looking at the notepad 

infor-?nationv (D  I), where the participants " . . .could conzmunicate clearly and politely. 

Communication was to the point" ( D l ) ,  and which was preferred to face-to-face 

communication by some participants, i.e. "It was better than face to face in that we were 

able to focus on the document at hand (document on the screen) rather than on the faces of 

the participants" (D2). 



The use of the audio channel created a more structured and polite 
communication 

The participants' comments indicate a change in the group's behavior due to 

limitations of the communication medium. Concurrent contributions and turn taking in 

conversations across videoconferencing were not as smooth, i.e. "It's dzmcult to understand 

if more than one person is speaking at once. I found myselfpausing more to try to avoid 

this " (D2), "It was harder to interrupt when I needed to" (D3) and the addressee in 

conversation were more difficult to identify across videoconferencing. However, the 

participants found ways to overcome these difficulties: "There was some cross talk but then 

we just focused on one person speaking at a time" (D3) and "If 1 wanted an answer or 

opinion from a certain person, 1 would just address them by name. We spent enough time 

initially adjusting the mikes so that we could hear each other welr' ( D  1) .  

The separation of the system analyst was perceived as effective 

D2 and D3 were the only experimental conditions that featured the co-location of the 

two negotiators but remote collaboration with the system analyst. While the video image of 

the system analyst was seen on the shared display, his presence was ''iendly although 

distant" (D3)  and participants in D2 and D3 commented on this physical separation as 

beneficial to the negotiation: "Not having to actually always look at him helped 

considerably since I could still concentrate on my notes without making him feel very 

ignored" (D2) and 'Yt seemed less hostile and stressful not having the developer in the 

same room perhaps because there was no visitor here made us feel less like we had to be 

on our best behavior" (D3). 

5.8.3 Importance of being with (some of) the others in the same room 

Responses to questions 20 and 26 in the questionnaire 
Table 5.14. Would thev 

provide information on whether participants in distributed have liked to be with t i e  

settings would have liked to be with the others in the same in the 
- 

room and how important the physical co-location was in the 

negotiation. 

Participants used a nominal scale (i.e. l=Yes, 2=No, and 

3=Did not matter) to indicate whether they would have liked 



to be with all the others in the same room (426 in the questionnaire) and Table 5.14 

presents the distribution of their responses in each experimental condition. 

Worth noting in Table 5.14 is the - 
Table 5.15. Importance of being with some participants 

distribution of responses in Dl, in the same room 
where 7 participants out of 9 

considered it did not matter to be 

co-located with the others. 

Similarly, a four-point scale 

(i.e. 1 =Very important, 

2=Somewhat important, 

3=Somewhat unimportant, and 

4=Not important at all) was used to indicate how important was it to be with (some of) the 

others in the same room (420 in the questionnaire). Table 5.15 presents the distribution of 

their responses in each experimental condition. 

Worth noting in Table 5.15 is the distribution of responses in F2F and D4, where the 

two negotiators and system analyst were physically co-located. In F2F, the distribution is 

equal between "very important" and "important", with extremely low values in the other 

two categories. In D4, 6 out of 9 participants considered that the co-location with the others 

was "very important". Similarly, Dl shows an interesting trend; being the only condition 

where the negotiators communicated from remote sites, one would expect that the number 

of responses that indicated great importance of co-location would be at least as high as in 

other conditions. However, none of the respondents indicated that it was "very important" 

to be with the others in the same room. The following section summarizes the responses by 

major themes, which are also illustrated by excerpts from source data. 

Twenty-nine respondents elaborated on this question. Almost half of the respondents, 

11 (38%) indicated that being co-located with other members created the feeling of 

partnership in the negotiation. While 8 (27.5%) respondents preferred the physical 

proximity in order to perceive body language cues, 6 (17.2%) responses indicated that the 

co-location was helphl but not necessary and some participants would have actually 

preferred remote collaboration instead. 



Co-location creates the feeling of partnership 

Eleven (38%) participants indicated that having other group members in the room 

enabled them not to feel isolated and have more of a sense of support in the negotiation, i.e. 

"Nice to have a person around so you don't feel it's 'you against them"' (D2), "There is a 

certain sense of camaraderie or cooperation when physically with others. .. the 

communicatiort link makes somewhat of a feeling of isolation." (D2), and "It feels like, 

when we are in separate rooms, that we are competing instead of working together." (Dl) 

Easier to 'feel' the presence 

Eight (27.5%) respondents considered the physical co-location important because 

they were "able to hear their tones, pitches ve y clearly, plus clue in to any possible hints of 

stress or tension or happiness. Able to watch body language and gauge how things were 

going for them" (D3), "having them in the same room was important because I could yeel' 

their presence, was aware of them on a variety of many dzflerent sensory channels" (D4), 

and "it was fairly important to have the developer in the same room. It helped me watch his 

body language and see when he was hesitant or willing about issues" @I). 

Co-location was helpful but not necessary 

Responses of 6 (17.2%) participants indicate interesting aspects of the computer- 

mediated communication. In Dl,  where no participant considered the co-location as "very 

important" (Table 5.15), the communication technology appeared as suitable for 

negotiation at a distance, since "it was just as easy to communicate with the remote 

participants as it was with the local one. In fact, I focused more on the remote ones". While 

one participant in D2 mentioned that he ". . . may have even preferred to have everyone in 

one screen", the co-location with the other participants in D4 appeared as less beneficial for 

the negotiation, i.e. "Fronz the perspective of getting n y  tasks done, I would rather not be 

influenced by other people in the same room." 

The remaining 4 (13.7%) responses indicate that being in the same room with the 

people bargaining with "made cornmurzication much easier" (D4) and the co-location 

enabled private conversations in the negotiation, i.e. " [being] with the other bank member I 

could ask him questions without letting the developer aware of the conversation" (D2). 



As discussed in Section 2.4.1, the value added by the video channel to an audio 

system in computer-supported negotiations is a controversial issue. Three questions 

gathered information on the importance of having the video channel in the interaction, the 

frequency of its use and the importance of seeing reactions at the remote site. Data gathered 

on these questions is reported in next. 

5.8.4 Importance of having the video channel 

Responses to questions 22 and 23 in the questionnaire provided information on the 

frequency of use and the perceived importance of having the video channel in the study. 

Participants used a five-point 

scale (i-e. l=Very often, Table 5.16. Frequency of video channel use 

2=Often, 3=Not very often, 

4=Seldom and 5=Not at all) to 

indicate how often they used 

the video channel (Question 

23) and Table 5.16 presents the 

distribution of their responses in each experimental condition. 

Similarly, participants used a four-point scale (i.e. l=Very important, 2=Somewhat 

important, 3=Somewhat unimportant and 4=Not important at all) to indicate how important 

it was to have the video channel 
Table 5.17. Importance of having the video channel 

(Question 22). Table 5.1 7 

presents the distribution of their 

responses in each experimental 

condition. 

Worth noting is that 

having the video link, as a 

window into the remote room, was most often used and seemed most important in Dl ,  and 

of least importance in D4, where only the facilitator was remote from the rest of the group. 

The following section summarizes the responses by major themes, which are also 

illustrated by excerpts from source data. 



Thirty-one respondents elaborated on this aspect. Eleven (35.4%) respondents 

indicated that having the video image on the screen provided a sense of presence of the 

remote participants in the interaction, 9 (29%) mentioned that they used the video image to 

judge the reactions of the remote participants, 5 (20%) responses indicate that it helped 

participants put a face on the remote voice and 4 (12.9%) respondents related their 

comments to the use of the notepad as part of the video link in the communication. 

A sense of presence 

Eleven participants indicated that they used the video link to keep an eye on the 

remote participants, i.e. "Just to get a sense of the other people's presence" and "mainly to 

be aware of when the others were reading or waiting to discuss an item" (D2). The video 

link provided a sense of presence, i.e. "I didn't use the video link for anything in particular, 

but it did give the sense of a meeting which an audio link wouldn 't; there is more a sense of 

nothing hidden" (D3). Furthermore, the system analyst's comment in D3 indicates his 

preference for a remote and detached communication, enriched however by the video 

channel, i.e. "it was importartt to see them from time to time. To see what they were doing, 

and to keep it less detached for me." 

Judging reactions at the remote site 

Nine (29%) responses indicated that the video link was used to see reactions of 

remote participants, by watching body language and the facial expressions, i.e. "To see who 

was listening, and what reactions they had" (D3), "To see the body language and physical 

reactions of the remote participants. To see if the remote participarlts were responding 

(sometimes thejl rtodded but did not say [yes? " (Dl) and "Seeing what they're doing: are 

they looking at you while you 're talking?" (D2). 

Putting a face to the voice 

While the audio channel was considered of good quality, five participants mentioned 

that having the video link enabled them to get a 'more complete' image of the remote 

partners, i.e. "Gave me a place to look when asking questio~ls" (D2)  and "Just to be able to 

look at the persort while talking to them or listening to them" (Dl). 



Working on the notepad 

The responses of four participants indicate a misunderstanding of what the video link 

was in the interaction and they referred to the use of the video link as the shared notepad 

provided in NetMeeting for the real-time manipulation of the list of requirements, i.e. 

"keeping track of which requirenlents they absolutely needed, and what they thought we'd 

agreed on" (D2). 

5.8.5 Importance of seeing reactions at the remote site 

Participants used a four-point 
Table 5.18. Importance of seeing reactions at the remote 

scale (i-e. I =Very important, site 

2=Somewhat important, 3=Somewhat 

unimportant, and 4=Not important at 

all) to indicate how important was to 

see the othersc reactions at the remote 

site (421 in the questionnaire). Table 

5.18 presents the distribution of their 

responses in each experimental condition. 

Twenty-six participants elaborated on this aspect. In particular, they provided reasons for 

why it was important to see such information, as follows: 

Eleven (42.3%) responses indicate the need to see body language in order to perceive 

level of agreement and attitudes in the negotiation, i.e. "Body language is very telling in 

negotiations" (D2), "It helped deter-mine how agreeable or disagreeable the other person 

was on certain issues" ( D l ) ,  ''I wanted to see ifthey were confident in their choices" (D3), 

and "It is necessaly to see 17 they really did agree with me and if they were comfortable 

with a suggestion before 1 did it" ( D l ) .  

Also, the ability to perceive trustworthiness appeared important to 2 (7.7%) 

participants in D3: "... very important as you could have a better opportzmity to gauge how 

ti-ustworthy the developer was" and "without face expressions it's hard to judge 

t~-ustwortkirzess". 



Important to note is the high percentage (30%) of respondents (7) that did not 

consider that seeing reactions at the remote site was important, either because ". . . could get 

most of what I needed from tone of voice" (D2)  or seeing the facilitator was not paramount 

in D4, i.e. "llis Uacilitatorkj reactions didn't really matter to us". 

Lastly, one participant in D l  provides one interesting reason: "To monitor my own 

behavior it is helpSul to see how another reacts to me." 

5.8.6 Perceived ability to monitor interpersonal awareness 

f articipants used a five-point scale (i.e. l=Strongly agree, 2=Agree, 3=Neutral, 

4=Disagree, 5=Strongly disagree) to indicate their agreement on four items assessing 

interpersonal awareness in face-to-face and computer-supported communication media. 

The four items were designed in pairs of statements that contrasted the perceived ability to 

monitor attentional focus (i.e. being occupied and concentrated in the interaction) and 

agreement (i.e. agreeing and disagreeing in the negotiation). The instrument was adapted 

firom the work of Daly-Jones et a]. (1 998). They found that the perceived ability to monitor 

attentional focus was significantly greater in video-conferencing over high-quality audio 

conferencing. In this study a sign test was used to analyze the differences in evaluating 

interpersonal awareness of local vs. remote participants. It indicated no significant 

differences on any of the four items ( p . 5 ) .  An estimate of the internal consistency of this 

subscale yielded a coefficient alpha of .84, which is a relatively high rating of item 

homogeneity and an indication that participants responded consistently across items. 

5.8.7 Direct comparison to face-to-face meetings 

Question 27 in the Table 5.19. Distributed c o r n .  was just as a F2F meeting 
questionnaire was presented as a 

pair of items that gathered 

information on a direct cornparions 

of the computer-mediated 

negotiation to traditional face-to- 

face meetings. 



Participants used a five-point scale (i.e. l=Strongly agree, 2=Agree, 3=Neutral, 

4=Disagree, 5=Strongly disagree) to 

indicate their agreement whether "It Table 5.20. Distributed comm. was not at all like F2F 

was just as though they were all in 

the same room" and the distribution 

of responses is presented in Table 

5.19. The same scale was used to 

indicate the agreement on whether 

the distributed session "wasn't at all 

like holding a face-to-face meeting." Similarly, participants' responses are presented in 

Table 5.20. 

5.8.8 Perceived differences in group performance, interaction and 
behavior between face-to-face and distributed meetings 

Responses to the open-ended question 30: "lfyou were to interact with all the others 
in tile same meeting room, do you think there would have been any major dzference in: 

(a) the interaction? 
(b) your behavior? 
(c) the group 's performance?" 

provided insights into perceived differences between distributed, computer-mediated 

communication and face-to-face contact in negotiation. Although none of the participants 

were included in both a F2F and distributed experimental condition -- which would have 

enabled a direct comparison on these aspects--, it is assumed that they would comment on a 

comparison of the distributed settings with traditional face-to-face meetings, a medium 

with which we are all familiar. 

The responses are presented below, illustrated with excerpts fiom source data. 



Perceived differences in group 
interaction 

Thirty-eight 

Participants used 

Table 5.2 1. Responses on 
participants answered this question. whether there were (or not) 

differences in group 
a nominal scale (l=Yes, 2=No) to performa~rce 

indicate whether there were differences in group 

interaction and the distribution of selected-responses 

is shown in Table 5.21. 

Thirty-five participants commented on the 

perceived differences in group interaction and the major themes that emerged fiom the 

qualitative data are summarized in the following paragraph. They are illustrated with 

excerpts from the source data. 

While three participants noted that face-to-face communication is a better medium for 

visual references and seeing responses, most of the responses were positive towards the 

distributed setting. One negotiator in Dl observed that there was no major change in the 

group interaction: "No. We were able to commu~zicate very well. We were able to achieve 

our goal. Being closer ~vould not have changed that". Also, the face-to-face comrnunication 

was perceived as more intense and interpersonally involving, not necessarily beneficial to 

the completion of the task (7 responses), i.e. "The video equipment also kept us calm" (Dl), 

"Yes. [the face-to-jiface interaction would be] less formal, but not as focused to get the job 

done" ( D l ) ,  " I  would have to pay more direct attention to the developer and tiy not to 

uninclude hiin porn the conversation" (D2), and "I would have had a tougher time not 

looking toward the facilitator [local persorz]." @2). 

Perceived differences in participant 
behavior 

Table 5.22. Responses on 
whether there were (or not) 

Thirty-eight participants answered this question differences in participant 
behavior 

and the distribution of selected-responses is shown in --- 

Table 5.22. Thirty-five elaborated on the perceived 

differences in group behavior and the major themes that 

emerged from the qualitative data are summarized in 

the following paragraph. They are illustrated with 

excerpts fiom the source data. 



Seven participants observed that in face-to-face communication people's reactions 

(i-e. body language and facial expressions) are more easily noted, but people put more 

emphasis on them than they would in the distributed setting: "Yes. 1 think that I would be 

able to better judge people's reactions and be more sensitive to that" @I), "Yes. I would 

have been more aware of facial expressions and reacted" (Dl ) ,  "Yes. I would be paying 

inore attention to the people than to the technology" (D2) and "Yes. I would speak more. 

When using NetMeeting, I try harder to avoid cutting others' conversation whereas for face 

to face meeting, I can use body language to signal I have something to say" @3). The less 

impersonal communication medium in the distributed settings was found beneficial to 

remaining detached and to objectively expressing opinions: "Yes. 1 found it easier to 

maintain a level of detachment in the remote room, I take things more personally face to 

face" (D2) and "Yes. Would have been more self-conscious and less willing to voice 

opinions and suggestions" (D3). 

Perceived differences in group performance Table 5.23. Responses on 

Thirty-eight participants answered this question and whether there were (or not) 
differences in group 

the distribution of selected-responses is shown in Table petformance 

5.23. Thirty-four participants elaborated on the perceived 

differences in group performance and the major themes 

that emerged fiom the qualitative data are summarized in 

the following paragraph. They are illustrated with excerpts 

&om the source data. 

Although participants considered that an agreement would have been reached faster 

in face-to-face (8 responses), i.e. "Perhaps being in the same room would have helped us 

achieve the desired result sooner" (Dl), the slow down in communication in distributed 

settings was regarded as beneficial for group performance by allowing a better 

consideration of alternatives in the negotiation: "We slowed down, but in this type of 

conference a slow down is good as it gave each of us more time to think", and "yes. We 

would have done things faster, although not necessarih better" (D l ) .  One participant in Dl  

noted that another factor that benefited group performance in the distributed condition was 

the lowered ability to sense emotions, i.e. "Yes. I think that we would have been able to 



come to a conclusion quicker by being able to better sense emotions. This however now 

that I co~zsider may impede or slow the process depending on the people involve$'. 

5.8.9 Perceived advantages of distributed communication vs. face-to- 
face meetings 

The following three open-ended questions gathered rich qualitative data on 

particularities of the distributed settings that were relevant in positive or negative ways to 

the negotiation task: 

Question 3 1 : "Are there any aspects of the face-to-face contact that helped/hindered 

your ability to aclzieve your objective in the meeting today? " 

Question 32: "Are there any aspects of the distributed communication that 

Izelpedhiindered your ability to achieve your objective in the meeting today?", and 

Question 33: "With this group today, do you think there was any 

advantage/disadvantage of distributed communication over holding a meeting face-to- 

face? (Besides saving time on traveling) " 

Similar themes were observed in the responses to these three questions so they are 

presented together in the following paragraphs. 



Less personal and less emotional interaction enabled a more objective 
negotiation 

Mixed but very interesting opinions have been gathered on a less personal 

environment created in distributed requirements negotiations. 

On the one hand, the participants' responses indicate that the major advantage of 

distributed requirements negotiations was the less personal and less emotional environment 

created by distance (13 responses). This appears to have been "probably good for people 

who are shy and uncomfortable around others" (Dl) ,  and to have enabled a more detached 

and objective approach to accomplishing the goal: "This communication was fine, too. It 

created a natural division. It was impersonal but that was OK' (D3), and it was "easier to 

be dispassionate about person on screen than person in room + makes outcome better, 

people won't compromise as much" (D2). The ability to remain detached was regarded as 

beneficial not only by negotiators, i.e. "it is good ifyou want to remain detached from the 

remote party. This is a better mode for a social jellyfish (spineless person)" (D3), "less 

hostile, less pressure to perform and the informal or relaxed setting made it easier to be 

open and straight forward" (D3), "Helped to not obsess about what the developer was 

doing or thinking and just get down to business" (D2) but also by system analysts in D2: 

"Helped: maintain emotional distance", "Helped: in the distributed setup, with a video link 

between myself and other participants, I felt a motivation to get along in order to get 

around whatever- hurdle, subconscious or not, was imposed by being connected by an 

electronic link. Judgments of the other participants as people, good or bad, but particularly 

bad, get left behind - you overcome prejudices to overcome the link". 

Also, worth noting is the perceived benefit in having the facilitator at a distance: 

"perhaps it was an advantage to have the distributed communication because the lack of 

proximity gave him [the facilitator] a better impression ofimpartiality, so he was trusted as 

facilitator - without his own personal opinion" (D4). 

Consistent with the perceived greater objectivity in distributed settings is the aspect 

of a lowered ability to negotiate objectively in face-to-face interactions: "Felt sorry for the 

bank teller, perhaps if he wasn't in room I would not have felt sorry for him. It is easier to 



be more objective to someone that is not right next to you- less prone to feeling 

sympathy/compassion " @4). 

On the other hand, participants commented on a depersonalization effect in computer- 

mediated communication and regarded the lowered ability to attend to body language and 

feelings as one of the major disadvantages: "Remote is impersonal and it is hard to get a 

feel for how the other people feel/interact" (D3), "no human contact, no ability to read 

body language, can easily misread what someone is feeling" (D4) and "Hindered: That we 

were not able to be physically in tlze same room de-personalizes the meeting. I feel more 

corn fortable with that contact because you can tell what is going on" ( D  1 ). 

The use of the electronic workspace created a more focused approach 
to task completion 

The use of the electronic display as the group's shared workspace was the second 

major advantage observed. Not only it was helphl "to work from the same document" ( 5  

responses), i.e. "the ability to manipulate the requirements list in real-time was a depnite 

asset" (D3), but it also created a more focused interaction (8 responses) that was beneficial 

to the negotiation: "kept everyone more focused on the objectives" (D3), "Helped: the text 

board helped organize our thoughts" (D4), "Helped: not as easy to get side tracked. More 

focused." (D3)  In support to these observations also comes the comment one participant 

made in face-to-face communication: 'Tan aspect thar] hindered: local conversations 

detracted from objec five" (D2). 

However, it is worth noting that some participants thought that the shared display in 

the interaction made them have "less eye contact with local participants" (D3)  and that may 

have been detrimental in communication: "hindered: ourposition, since we faced the sideo 

not each other. Our communication suffered" (D2). 

Slower communication allowed more time to think in the negotiation 

Fewer conversation acts were observed in the computer-mediated communication. 

This appears to have facilitated an enhanced ability to evaluate objectives in the 

negotiation: "Helped: it slowed things down, gave us more time to think about our 

positions" ( D  1 )  and "helped me achieve my objectives because I believe it allowed me to 

think better and better understand what needed to be done" (Dl). Similarly, the opposite 



was observed in face-to-face communication, possibly to a detriment in the negotiation: 

"hindered: you 're expected to respond faster in face-to-face situations" @2). 

Lowered ability to 'read' people resulted in lowered ability to influence 
at a distance 

While participants indicated that the distributed setting has lowered their ability "to 

read people" (1 0 responses), i. e. "hindered: less body language, especial& hand gestures, 

harder to interpret" (D3), the face-to-face contact was reported as enabling the observation 

of interpersonal cues important in 'interpreting persons' responses" (D2), i.e. "Helped: I 

could easily read facial expression, tone of voice with the people I was negotiating with, 

the non-verbal communication were clear" (D4), "Helped: certainly, face to face made it 

easy to assess the correctness of my assessment of other's attitude, priorities, etc. I got rid 

of doubt about my impressions or awareness of others" (D4), and "Helped: quick intuitive 

feeling of whether people were getting what they wanted and being included in the 

process" (D4). 

However, it is important to observe an interesting aspect related to the lowered ability 

to attend to interpersonal cues in the distributed settings, namely the lowered ability to 

influence people in the negotiation. While two participants in the distributed settings 

regarded it as a disadvantage, since it "removed some of the abiliw to injluence others using 

facial expressions, gestures, close proximity" (D2), one participant noted its advantage in 

face-to-face contact: "HeZped: it may have been more dzflcult to sway my banking 

colleague if he weren't in the same room with me, because he wouldn 't have felt as 

pressured" (D2). However, it is of interest to mention the two comments provided by 

negotiators in relation to their face-to-face contact with the other negotiators: "Hindered: 

face to face contact allows participants to more easily inftuence others due to close 

proximity" (D2) and "Hindered: body language allowed people to persuade others easier 

(sonzetimes to a detriment)" (D4). 



Responses to Question 28 ("Did you feel that any 
Table 5.24. Responses on whether 

of the bank employees attempted to infuence YOU into the bank employees attempted to 
helping them achieve their objective?") provide influence the system 

additional information on the perceived ability to be 

influenced in different negotiation settings. This 

question was administered only to system analysts, 

who used a nominal scale (l=Yes, 2=No) to indicate 

whether attempt to influence him or her existed. 

Table 5.24 presents the distribution of responses. 

It is worth observing the similarity between the responses in F2F and D4 group settings, 

where the system analyst was co-located with both the negotiators. Two out of three system 

analysts reported attempts of influence in negotiation, while all three analysts in D l  and D3 

(group settings where the system analyst was physically separated from the negotiators in 

some way or another) reported no attempts of influence in the negotiation. 

5.9 Summary 
This chapter presented the results on the primary and secondary analyses as described 

in Table 5.1. The analysis of results on group performance (decision quality) indicated the 

experimental condition Dl as most conducive to requirements negotiation and further 

analyses of variables related to group interaction were performed on four sessions in F2F 

and Dl.  The analysis on the negotiation behavior and task vs. socio-emotionally oriented 

processes variables is reported in Chapter 6 as part of the four case studies. A discussion of 

the results, with a focus on the evidence related to the hypotheses formulated in the study 

($4.2) is presented in Chapter 7. 



6 STEPPING INSIDE: FOUR CASE STUDIES OF GROUP 
REQUIREMENTS NEGOTIATION 

Research Objectives 

This chapter presents a detailed Deternine an appropriate pamdigm for empirical 
studies of computer-supported distributed 

analysis of four groups in the study, in the requirements negotiations 

form of four case studies. The analysis is Develop a methodology for empirical studies of 
computer-support in distributed requirements 

focused on two experimental conditions, negotiations 

F2F and Dl, as Dl was identified as the 
Apply this methodology to the design of an 

empirical study 

distributed condition most conducive to P Analyze and interpret the results of the empirical 
s* 

negotiation. Although the comparison 

between F2F and Dl did not reach statistical significance, groups in Dl reached better 

quality decisions. This analysis is not presented in relation to any hypothesis in the study, 

but in an attempt to provide more insights into groups' behavior and interaction during the 

negotiations, both in face-to-face and distributed settings. 

Table 6.1 indicates the four groups chosen for detailed investigation. These groups 

reached both the most integrative agreement (A) and no agreement Q and the facilitators' 

style was different. Facilitator 1 appeared less involved with the group's process than 

Facilitator 2. 

Table 6.1 The four cases under investigation, the agreements reached, 
the negotiators' benefits and times to agreement 

Each case study represents a description of specific information to each group, such as 

demographics, participation, group behavior and negotiation strategies. Before a detailed 

description of each case study is presented, data collection procedures are discussed. Rich 

information was collected from multiple sources as follows: (I)  questionnaire to 

participants, (2) questionnaire to and interview with the facilitators, (3) negotiation behavior 

D4 

A 

D 

F 

MF Dl D2 

Facil. 1 A 27 A .  40 C 
68 (a) min . 6 8 . ~ )  min 

(42 : 42) .+ (42:42) . .:. 

Facil, 2 
. 

. > A  3 5 .  T3 

, - . 68@) *. 
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Facil. 3 B I n I n 

D3 
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Ti3 
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recording and coding, (4) group interaction videotaping and coding and (5) observations by 

facilitators and the researcher. These methods are described as follows. 

6.1 Data collection procedures 
Questionnaires to participants. The pre-session questionnaire provided 

demographics information such as gender and age. Personality information regarding 

extroverted vs. introverted and controlling vs. not controlling behavior was also collected 

using the instrument described in Appendix C. In the description of each case, the 

personality traits are presented for each participant in the form of a ratio. For example, a 

ratio of 8/2 (extroverted/introverted or controlling/not controlling) indicates an extroverted 

(controlling respectively) person. The personality information for all groups in the study is 

described in Appendix G. 

Also, the post-session questionnaire provided information on participants' 

acquaintance levels. Participants indicated how well they knew each of the other 

participants using an ordinal scale (i.e. 1 = Very well, 2= Well, 3 = Moderately Well, 4 = A 

little, 5 = Not at all). Acquaintance levels are presented for each pair of participants. 

Questionnaire administered to and interview with the 

facilitators. The post-session questionnaire administered to 

facilitators gathered information on participation levels and 

communication pattern in the meetings. Facilitators indicated 

each participant's participation level, using an ordinal scale 

(Low, Medium and High). They also drawn communication 

links between the participants (Figure 6.1); thicker the line was 

drawn, more communication between the participants was 

observed. 

Personal Banking Representative 
@ 

Bmk ,,Iw 

0 
Software developer 

Figure 6.1. Participants in 
the communication network 

Also, interviews with the facilitators provided information on specific characteristics 

of each group interaction and excerpts from the interviews are incIuded in the case studies. 

Negotiation behavior recording and coding. The manipulation of the requirements 

list on the notepad was recorded together with the audio conversation in each meeting. The 

analysis of the alternatives discussed during the meeting allowed the recording of the 

moments at which significant shifts in the negotiation behavior were observed and meeting 



segments were defined as portions of the meeting bounded by these moments. Using the 

scoring instrument defined in Section 4.4.2.2 the benefit that these alternatives provided to 

each negotiator was calculated. Kelley-Schenitzki's (Pruitt, 1981) model was used to 

provide a graphical representation of these alternatives and negotiation trajectories were 

drawn. The negotiation trajectories for all groups in the study can be found in Appendix H. 

Group interaction videotaping and coding. The researcher transcribed the 

videotapes of the four sessions and the SYMLOG methodology was used in coding the 

group interactions. The field diagrams of all four sessions are represented in Figure 6.2. In 

addition to these four representations, field diagrams corresponding to meeting segments for 

each group interaction were generated. They convey the flow of interaction in each session 

in a way that allows the observation of patterns of interactive behavior that are either 

conducive or detrimental to negotiation in these two experimental conditions. An important 

observation is that the SYMLOG diagrams enable the visualization of both the analyst's and 

the facilitator's behavior during the meetings, aspects that did not receive particular 

consideration in this analysis so far. 

Observation. Observations made by both the researcher (who sat through meetings) 

and the facilitators provided information on overt behavior in the sessions, such as who had 

the keyboard, task activities and others. 

Description Of The Four Case Studies 
The two groups mediated by Facilitator 1 (in F2F and Dl)  are presented first, 

followed by a summary of their characteristics. Similarly, the groups mediated by Facilitator 

2 are presented in the second half of the chapter. 

Each case study is presented as follows. General information about the group is 

presented, i.e. demographics, personality traits and participation levels. The group is also 

introduced in terns of participants' roles, names and gender. The names are fictitious, to 

protect their anonymity. Then each case study begins with a preview of the session, 

discussing its distinguishing features in terms of final outcome, negotiation strategy and 

tools used in the interaction. The arrangement of participants in room(s) is pictured together 

with a map of communication network drawn by the facilitator during the interaction. This 

is followed by a detailed description of each meeting segment. 



The description of each group interaction is complemented with field diagrams of 

meeting segments and charts of the negotiation trajectory. Since each meeting segment is 

bounded by moments in time when shifts in the group's dynamics occurred, an 

understanding of relationships between groups' social behavior and their negotiation 

strategies throughout the meeting is sought. 

Figure 6.2 SYMLOG field diagrams for group interactions in face-to-face and distributed 
experimental conditions. Letter codes: F = Facilitator; c(1,2) = Negotiator ( 2,2) ; sa = Analyst 

(d) Distributed interaction Facilitator 2 



6.2 Meeting One: Facilitator 1, Face-to-face interaction 

Table 6.2. Demographics and personality information, and participation levels in the 
~FOUP* 

The face-to-face meeting mediated by Facilitator 1 FacHltator 1 

Iasted 27 minutes and the group reached the most integrative 

agreement. The group consisted of one female: PBR (Karin, 

c2') and two males: Teller (Steven, cl) and System analyst PBR, c2 

Participaut 

Steven 

Karin 

Joe 

(Joe, sa). The information on demographics, personality and I Room 1 I 

Age 

25 

23 

22 

participation in this group are presented in Table 6.2. Their Figure 6.3- Participants 
arrangement in F2FFacil. 1 

arrangement in the room is illustrated in Figure 6.3 and the 

Role 

Teller, cl 

PBR, c2 

System analyst, sa 

communication network, as drawn by Facilitator 1, is shown 

Gender 

Male 

Female 

Male 

Extrovert/ 
Introvert 

4/6 

6/4 

8/2 

in Figure 6.4. 
'Ye 

A distinguishing feature of this interaction was the 

Teller's dominant behavior in the interaction. He initiated the Is:STen= 
main shifts in the group dynamics, fkom information seeking 0 (3 

Softrsre dwdopa 

at the beginning to a search for mutually agreed alternatives, 

settling down with a solution that brought equal benefit to Figure 6.4. ~ ~ ~ ~ ~ i ~ ~ ~ i ~ ~  
both negotiators. During the first stage, the group elicited Network drawn by Facilitator 1. It 

indicates a heavier communication 
information on the relative importance of all requirements, in link between the two negotiators 
a top-down fashion. From meeting st art, the Teller than between the analyst and the 

others. 
recognized the requirements' development times as 

h d e r  
Trait 

1 4/2 

6/10 

1 0/6 

constraints and asked the analyst to communicate 

Participation 
level 

High 

Medium 

Low 

development times for each requirement. The pattern that followed had the Teller proposing 

possible changes to the list of requirements, and the PBR deciding if they would work or 

Information on acquaintance levels is detailed in Appendix I 
' Letter codes cl, c2 and sa refer to customerl, customer2 and system analyst, on the SYMLOG field diagrams 



not. It appears that the Teller used a heuristic and trial strategy in which alternatives 

preferred by his side are proposed for approval to the PBR. As illustrated in Figure 6.4, the 

Teller showed an increased communication with the PBR, while the analyst answered the 

group as a wllole when addressed by the two negotiators. The facilitator's observations give 

more insights into the negotiators' relationship: 

He [Teller] wasn't dominant in the way that he needed to control; that's not what we saw; 
what he was doing was trying to have impact and influence; she [PBR] essentially 
controlled a lot; she actually had more control in the meeting than he did; she stated her 
position and didn't move to much and that had a big impact on him, trying to find ways to 
please 

Features of this group interaction that can also be observed on its field diagram 

(Figure 6.2a) include the positive behavior of all group members, the image of a dominant 

Teller (cl) (the largest UD circle), and the image of a least dominant facilitator (the 

smallest UD circle). The Teller's dominant behavior is also consistent with his personality 

trait of being controlling, as shown in Table 6.2, where a score of 14/2 shows a tendency to 

want to exert influence and impact in the interaction. 

Two major shifts in the negotiation behavior were recorded for this group at minutes 

14 and 17. Three meeting segments between these times were defined as in Figure 6.5d, 

which is also a graphical representation of the negotiators' payoffs and the decision quality 

as several alternatives are considered during the meeting. These meeting segments are 

described in detail in the following paragraphs. 

"Let's find out" (min. 144) 

After the participants introduced themselves, the Teller took initiative in speaking. He 

started to lead an information seeking activity, attempting to gather as much information on 

the problem as possible. He was very alert and active, and dominated the conversation with 

questions both on the relative importance of each requirement (to PBR) and on their 

estimated average development times (to the analyst). He is represented by a large UD 

circle on the field diagram of this meeting segment (Figure 6.5a). The PBR and the analyst 

participated only when asked and are shown by smaller UD circles. 





Although showing submissive behavior, the PBR made her position clear on which 

requirements were important to her job role. She had a very positive behavior, shown by her 

position on the PN dimension. She balanced tallung with listening: listened carefilly and 

paid attention by turning to others in the conversation. Joe was also firm and positive: not 

only he provided the requested information, but also offered to use the keyboard and make 

the suggested changes on the shared electronic display. When enough information was 

gathered, the Teller initiated a shift from information seeking to solution generation. He was 

sensitive to the PBR's position when he started generating possible alternatives. The first 

change in requirements favored the PBR and this is shown on the negotiation trajectory 

shown in Figure 6.5e. In the filed diagram (Figure 6.5a), it is interesting to note their 

proximity on the FB dimension; they appear as emotionally expressive: while the Teller 

released tension at times and joking, the PBR responded to it. 

"Does the Teller agree?" (rnin. 14-17) 

This meeting segment was characterized by a search of alternatives that were mutually 

acceptable to both negotiators, led by the Teller. Interesting to note on the field diagram 

(Figure 6.5b) is the change in the participants' behavior on the PN and FB dimensions. The 

Teller continued to override others in conversation and now he even tried to control what 

should be right or wrong in the group. This was coded as a less positive behavior on the 

field diagram. Moreover, at times he attempted to persuade the analyst in relaxing the 

constraints on the development times. Firm on his position, the analyst became less positive 

towards the Teller, in an attempt to guard his position. 

he [Teller] was actually very good. He would think outside the constraints a11 the time . .. and had to 
keep coming back and I thought that the developer did a good job [of not bending at the teller's 
pressures]. (Facilitator 1 ) 

An interesting observation is that although the PBR was not dominating, she was firm 

on her position as well, and this is reflected in Figure 6.5e by the seIection of alternatives 

that offered her greater benefit than to the Teller's (trajectory is to the left of the diagonal). 

This could also explain the Teller's insistence to find other (more integrative) solutions. 

Resolving the conflict: sharing the same representation (min. 17-24) 

Very interestingly, the Teller initiated the second major shift in the group dynamics, 

by physically moving on the chair next to the PBR. None of the alternatives explored thus 

far satisfied the time constraint imposed by the analyst without one of the negotiators 



compromising on some of the needed requirements. At this moment the Teller decided to 

share his notes with the PBR's and to seek alternatives together. A change in all members' 

behavior is recorded in this meeting segment. Although the Teller was still dominating the 

meeting, both negotiators were deeply involved in exploring alternatives and checking their 

feasibility with the analyst. They all become very task-oriented and positive. This is shown 

on the field diagram (Figure 6.5~) which illustrates a concentration in the outer corner of the 

PF quadrant and, in particular, very similar behavior shown by the two negotiators. In the 

end, the group negotiated an agreement that provides equal benefit to the negotiators and 

met the time constraint. While Facilitator 1 was neutral on the field diagram in Figure 6.5c, 

he became more task-oriented towards the end of the meeting when he followed-up the 

group decision, ensuring that everyone was satisfied with the agreement. 

6.3 Meeting Two: Facilitator 1, distributed interaction 

Table 6.3. Demographics and personality information, and participation levels in the 
group* 

The distributed session mediated by Facilitator 1 

lasted 40 minutes and the group reached an agreement 

Participant 

considered as feasible optimal. The group consisted of 

one female: Teller (Donna, c2) and two males: PBR 

(Mike, c l )  and System analyst (Jeff, sa). The idormation 

Female 23 

Jeff System analyst, sa Male 22 7/3 1 016 High 

Leader 
Trait 

on demographics, personality and participation in this 

group is presented in Table 6.3. Their arrangement in the Figure 6.6. Participants 

room is illustrated in Figure 6.6 and the communication arrangement in D l/Facil 1 

Participation 
level 

Facilitator 1 

Room t Room 2 

Extrovert/ 
Introvert 

Role 

network, as drawn by Facilitator 1, is shown in Figure 

6.7. 

- 

Information on acquaintance levels is detailed in Appendix I 

Gender Age 



A distinguishing feature of this interaction was that the analyst took control of the 

meeting and led the participants through the process, acting 

as a facilitator. He emerged as a mediator of the 

communication between the two negotiators situated at the 

two remote sites: 
.+ ... 

[Facilitator 11: ...I the analyst] acted a lot as a facilitator in this Figure 6.7. Communication 
session; could be his personaIity.. . others kind of looked up to 
him network drawn by Facilitator 1. 

It indicates heavier 
Less direct communication was recorded between the link between 

two negotiators. The facilitator's interaction with the group the and the two 
negotiators than between the 

was mainly at the beginning of the meeting when the negotiators themselves 

participants introduced themselves and towards the end, 

when he suggested ways to solve the conflict. This pattern in the communication network is 

shown in Figure 6.7, where more conversation is illustrated between the system analyst and 

the two negotiators than between the two negotiators themselves or the facilitator and the 

others. 

In contrast to the previous case (same facilitator but face-to-face interaction), this 

group took a different approach in tackling the problem and its constraints. Both negotiators 

employed a strategy in which they first communicated an ideal list of requirements that 

would incorporate all requirements important to both of them and which would also give 

them greatest benefit. This list, however, was not feasible given the development time 

constraint so they modified it by making concessions, i.e. dropping requirements of lower 

priority, until an acceptable alternative was found. A distinctive feature is that the group did 

not demand to know the development times of each requirement up front, as the face-to-face 

group led by the same facilitator did. 

The field diagram of the overall meeting (Figure 6.2b) sl~ows their images very close 

to each other in the PF quadrant, suggesting a task-oriented and positive behavior during the 

interaction. Other visible features include the image of a dominant system analyst (the 

largest UD circle) and the image of a least dominant facilitator (the smallest UD circle). 

Similarly, three meetings segments were defined (Figure 6.8d) and are described in the 

following. 





"What requirements does each negotiator need?" (min. 1-1 0) 

The group started with adding to the initial list of requirements those requirements 

important to each negotiator, one at a time. The analyst led the discussion, while recording 

the relative importance of all requirements on the shared electronic display. An ideal list of 

all needed requirements was built. 

Interesting to note on the field diagram of this meeting segment is the proximity of all 

images on the FB dimension (Figure 6.8a), all members appearing very similar in the task- 

oriented behavior. While the images of both negotiators are represented equally on the UD 

dimension, the analyst offered democratic leadership and appears as most dominant and 

positive. The facilitator appears as neutral on the UD dimension. On the PN dimension 

however, the negotiators' images have some distance, the two negotiators showing relatively 

different behavior: the PBR was positive, had the attention focused on the screen, and 

listened attentively when the Teller communicated her preferred requirements. In contrast, 

the Teller was neutral when the PBR talked, keeping her eyes on the notes, without even 

looking at the screen. 

Exploring an ideal alternative (min. 10-1 5) 

Upon realizing that the list of requirements just built does not fit the time constraint, 

the PBR took the initiative in talking, holding the floor of conversation. He was friendly, 

joked and amused, even attempted to persuade the analyst to relax the time constraint. At 

the same time, the analyst was very active, mediating the group. Both the analyst and the 

PBR appear as dominant on this meeting segment's field diagram (Figure 6.8b). Altliough 

firm, the Teller communicated her position openly. They moved into the next phase once 

they eliminated some redundancies in the ideal list. 

Resolving the conflict: "who's job is more important for the bank's 

clients?" (rnin. 1540) 

The group reached conflict again as they realized that the proposed list of 

requirements still did not meet the time constraint. Their discussion became focused on two 

specific requirements, trying to choose which one to eliminate. The conflict arouse as they 

realized that each of the negotiators advocated a different requirement; upon realizing that 

the conflict would be solved by choosing one of the two requirements, they made sincere 



statements of beliefs and values in an attempt to influence the group to choose their 

preferred requirement. Interesting to note is that this discussion lasted 25 minutes; time 

during which the PBR dominated the discussion by holding the floor of conversation and 

amusing at times. This is easily seen on the field diagram of the third meeting segment, 

which shows the PBR as the most dominant individual (Figure 6 . 8 ~ ) .  

Having explained their position without an easy resolution of conflict, the PBR 

initiated a search of other possible alternatives, but none of them seemed satisfactory: 

[PBR:] I feel like a mouse in a maze 

The facilitator let the group explore several alternatives, and then suggested that they 

need to decide on the selection criteria, to pursue either their own or the organization's 

business goal. The group then resolved the conflict when the PBR conceded to the 

requirements preferred by the Teller, to support her job in relation to the bank's clients. The 

PBR realized that would be in response to an earlier concession the Teller made in the 

bank's interest as well. This shift in the PBR's behavior can be observed on the negotiation 

trajectory (Figure 6.8e) as well, where a shift is recorded from an alternative that provided 

unequal benefit (min 15) to one that provided equal benefit to the negotiators (min 40). It is 

interesting how there is a positive relationship between the high dominance shown by the 

PBR and the selection of alternatives that provided him with greater benefits during the 

negotiation. This is in contrast to what was observed in the previous case study (F2FEacil. 

1). 

6.4 Summary of the two sessions mediated by Facilitator 1 
Although the two groups reached the same result, they had rather different approaches 

to resolving conflict. This section summarizes major patterns observed in these groups and 

Table 6.4 contrasts the two sessions on the strategies in the negotiation, the level of 

understanding the requirements, the communication and behavior patterns, and the 

resolution of conflict. 



Table 6.4. Summary of the two sessions mediated by Facilitator 1 

Facilitator 1 

Strategies in the 
negotiation 

Face-to-face interaction 

For each requirement, as much information 
as possible was gathered on the relative 
importance to both negotiators and the 
development time. 

A distinctive feature of this group is that 
the Teller demanded to h o w  the 
development times at the beginning of the 
meeting. He then generated alternatives 
that would be mutually acceptable to both 
negotiators. 

Distributed interaction 

Both negotiators communicated the 
requirements they needed and built an 
ideal list of requirements, 

They manipulated this list and negotiated 
changes, to meet the time constraint. 

The estimated development time for each 
requirement was not communicated up 
fiont. 

Understanding I 

I important. 

the 
requirements 

Communication 
and behavior 

No in-depth analysis of requirements of 
why particular requirements were 

patterns 

P-nl Bonking Rcptcreatuive 

@sk l'dlcr 
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The Teller led the discussion and initiated 
major shifts in the group dynamics: from 
information gathering to solution seeking 
(alternatives generation), to resolving the 
conflict. He increased the communication 
with the PBR and took her position into 
account during the negotiation. 

However, there was no cooperative action, 
in the sense that he would just generate 
alternatives and submit them for approval 
to the PBR. 

The Teller emerged as the dominant figure 
and exerted influence in the group. 

More in-depth analysis of why particular 
requirements were important was 
achieved, especially when conflict was 
reached and negotiators started to advocate 
their positions. 

( we- / 

There was less direct communication 
between the two negotiators; the analyst 
emerged as the mediator of the 
conversation and the dominant figure in 
the interaction. Most of the communication 
occurs between the analyst and the 
negotiators, both locally and remotely. 

There was more cooperative action and 
communication of preferences between the 
negotiators when conflict was reached. 

Resolution of 
conflict 

Upon inspection of a shared representation 
of requirements and their relative priorities, 
the two negotiators made concessions and 
negotiated an agreement that provided 
equal benefit to both of them. 

- - 

After a long exploration of possible 
alternatives, the group was helped by the 
facilitator to decide on the selection 
criteria. The group then made concessions, 
motivated by the desire to support the bank 
in relation to its clients. The agreement 
provided equal benefit to both negotiators. 

The face-to-face (F2F) group was faster to reach agreement but exhibited less in-depth 

analysis and understanding of requirements. The Teller's behavior indicates the affordances 



of F2F interaction. A solution oriented individual, very cooperative, he sought integrative 

ways to accommodate both his and the PBR's priorities. Proving difficult, he eventually 

decides to physically move closer to her, share their notes and negotiate the same 

representation, move that was possible in F2F. This was not possible however in the 

distributed setting. Would he have wanted to do that if he was in the distributed interaction? 

Difficult to say. Did the distance-separated negotiators want to share their paper notes? 

Difficult to say. However, what was observed in Dl was the use of the shared electronic 

display in creating a shared representation, a more in-depth analysis of requirements, and an 

increased communication of values. 

6.4.1 Facilitator I : facilitation in face-to-face and distributed group 
setting D l  

Facilitator 1's task activities were very similar for both sessions. At the beginning he 

acted as a chairman, suggesting that the participants introduce their roles, discuss the 

objective of the task and its expected outcome. While his participation was minimal during 

the performing of the task, he ensured that all participants understood the final outcome and 

agreed with it. On the field diagrams of the two meetings (Figure G.2a and 6.2b), it could be 

observed that Facilitator 1 showed a consistent behavior in F2F and Dl. His image is 

represented by a circle with a small UD value, placed in the PF quadrant. While showing 

task-oriented behavior, Facilitator 1 appears as rather submissive in the meetings. He did 

not intervene much in either of the sessions and it didn't seem he had to. The F2F group 

interaction was led by the Teller, who helped the group reach a mutually acceptable 

outcome fairly quickly; in Figure 6.2a his dominant behavior is represented by the image 

with the largest UD circle. Similarly, the process of the distributed group was facilitated 

very well by the analyst. Not only the analyst ensured that the negotiators maintain a 

discussion focus but also provided suggestions on the process to follow. In Figure 6.2b the 

analyst's dominant behavior is represented by the image with the largest UD circle. 



6.5 Meeting Three: Facilitator 2, face-to-face interaction 

Table 6.5. Demographics and personality information, and participation levels in the 
group* 

The face-to-face meeting mediated by Facilitator 2 lasted 40 minutes and the group 

did not reach an agreement before the end of the 

Participation 
level 

High 

Medium 

High 

meeting. The group consisted of one female: Teller 

Participant 

Rhonda 

Jason 

John 

(Rhonda, cl) and two males: PBR (Jason, c2) and 

Gender 

Female 

Male 

Male 

Role 

Teller, cl 

PBR, c2 

System analyst, sa 

System analyst (John, sa). The information on 

demographics, personality and participation in this group 

Age 

1 

is presented in Table 6.5. Their arrangement in the room 
Figure 6.9. Participants 

is illustrated in Figure 6.9 and the comunication mmgement inF2Fmaci12 

Facilitator 2 Rhonda 

Jason 
PER, C2 

Room 1 

Extrovert/ 
Introvert 

network, as drawn by Facilitator 2, is shown in Figure 

Leader 
Trait 

6.10. P m n f  Banking R e p ~ t ~ v c  
A 

5/11 

1016 

12/4 

20 

21 

A distinguishing feature of this meeting was the 

predominant use of paper as opposed to the shared 

electronic display. The group did not use the electronic @ 

5/5 

6/4 

- - 

Soft\reare devslopa 

display until the last minute when they attempted to sketch 

2 1 1 6/4 

an acceptable set of requirements. The facilitator was very Figure 6.10. Communication 
network drawn by Facilitator 2. It 

instrumental in this session, confronting the group with its indicates communication 
process and acting as a scribe in the meeting. They started among the participants 

by discussing process related activities, and then learning 

what requirements were important to each negotiator, together with their estimated 

development times. Less concerned with making changes to the requirements list, this group 

spent rather a long time understanding the needs of each person at a time. 

' Information on acquaintance levels is detailed in Appendix I 



As shown in Figure 6.10, there was a more evenly distributed communication among 

the members, with the facilitator ensuring there was equal contribution to the discussion. 

This group's field diagram (Figure 6 .2~)  is distinctive among the other diagrams as the 

only one where not all images are located in the PF quadrant. While the facilitator appears 

as the most dominant figure, PBR's (c2) image appears less positive and rather distant from 

the rest of the group, represented by a small UD circle (submissive behavior) placed on the 

negative side of the PN dimension. 

The three meeting segments are indicated in Figure 6.1 1 d and described below. 

Defining the process (min. 1-14) 

During the first fifteen minutes of the meeting, process related activities were 

predominant. The facilitator led the group through defining a process (such as deciding what 

approach to take, how much time to spend understanding the requirements, criteria for 

requirements selection). He took initiative in speaking, asking others about themselves; he 

also spoke firmly, taking control of the meeting. 

The facilitator's dominant behavior is also shown on the meeting segment's field 

diagram (Figure 6.1 la) by the largest UD circle. While both the Teller and the analyst's 

images appear very close on the field diagram, the PBR's case is rather different. The Teller 

and the analyst exhibit a very similar behavior on all dimensions, being positive towards the 

group and showing support to the other's positions. However, the PBR appears less positive 

in the interaction, talking only when asked and being rather distant and impersonal. 

"What is important to whom?" (min. 14-29) 

The group then decided to explicitly drop the initial list of requirements and to spend 

time exploring each requirement at a time, in a top-down fashion. This shift is observed in 

Figure 6.1 Id and 6.1 1 e as well. While the initial list of requirements provided equal benefit 

to the negotiators, this trend is reversed. By reconsidering all requirements one by one, and 

rebuilding a new list, the negotiators' payoffs are brought to zero in min. 15. Then, for each 

requirement, the information on its relative importance to both negotiators was discussed. 

Also, the analyst provided the estimated development time. The facilitator, who recorded 

the information on paper, led this information seeking activity. 





Remarkable is the task-oriented behavior of all members during this meeting segment, 

shown by the close position of their images on the FB dimension (Figure 6.1 lb). The same 

behavior pattern is observed, where both the Teller and the analyst continued to show 

increased receptiveness to the task-oriented communication of the facilitator, while the PBR 

showed the least positive behavior in the group. He was rather submissive, not talking 

unless addressed by the group 

Searching for alternatives (29-40) 

Once all the requirements were visited, the group decided to build a new list of 

requirements that would be mutually acceptable. The facilitator led this process again 

(dominant on the field diagram in Figure 6.1 lc), who assisted the group in recording their 

decisions on paper. They decided on a first alternative, but realized that it did not meet the 

time constraints; unfortunately no time was left to finalize it, as the allocated time of 40 

minute had elapsed. Interesting is to note the change in the PBR's behavior in the last 

meeting segment, who becomes more dominant towards the end of the meeting. He 

continuously interrupted the others and made attempts to influence the analyst in relaxing 

the time constraint. 

Interesting to note is that this meeting's negotiation trajectory is very different than the 

other groups' trajectories presented so far. 



6.6 Meeting Four: Facilitator 2, distributed interaction 

Table 6.6. Demographics and personality information, and participation levels in the 
m'UP 

The distributed session mediated by Facilitator 2 lasted 

35 minutes and the group reached the most integrative 

Participant 

Laura 

Judie 

agreement. The group consisted of two females: Teller (Laura, 

Age 

24 

24 

20 

cl) and PBR (Judie, c2) and one male System analyst (Ron, 

Role 

Teller, cl 

PBR c2 

sa). The idormation on demographics, personality and 

Gender 

Female 

Female 

participation in this group is presented in Table 6.6. Their 

Participation 
level 

High 
High 

High Male 

Extrovert/ 
Introvert 

515 

713 

317 Ron 

Judia 

Room 1 Room 2 

Leader 
Trait 

917 

1214 

1313 System analyst, sa 

arrangement in the room is illustrated in Figure 6.12 and the Figure 6-12. Participants 
arrangement in D 1 /Fad2 

communication network, as drawn by Facilitator 2, is shown in 

.. 

Figure 6.1 3. 
P m n a l  Banking Rcprrsdvc  

The distinguishing feature of this group was the 

enhanced task-orientation of all members and the recording 

of relevant information, i.e. meeting goal and objectives, 

on the shared electronic workspace. Although Facilitator 2 Software develop 

was very instrumental with the group process in this 

session, the PBR also emerged as the facilitator in task Figure 6.13. Communication 
network drawn by Facilitator 2. It 

completion. She led the group efficiently, was very alert indicates an increased 
and focused on accomplishing the task. She was positive, communicationfrom the PBR to 

the group 
receptive to the others' positions, and rational in the 

making decisions. The communication pattern (Figure 6.13) illustrates that she directed 

most of the conversation to the remote collaborators, while their responses seem to be 

directed to the whole group rather to the PBR in person. This data is consistent with her 



personality trait of being controlling leader trait, i.e. 12/4, showing a desire to have 

influence in the group (Table 6.6). 

The strategy employed was of examining the last four requirements on the list, 

understand thcir relative importance to both negotiators and then try to find alternatives to 

include them in the finaI list of requirements. The analyst showed a very positive behavior: 

he listened attentively to what the negotiators discussed and assisted them in understanding 

the time constraints on the requirements in discussion. 

On this meeting's field diagram (Figure 6.2d) the facilitator's image appears as 

dominant as in the field diagram of the face-to-face session (Figure 6.2~).  Characteristic to 

this diagram is the concentration of all other group members' images in the positive and 

task-oriented quadrant. Three meeting segments were defined (Figure 6.14d) and are 

described below. 

"What's being left out?" (rnin. 1-14) 

The group spent the first minutes with process-related activities such as establishing 

the goal and objectives of the meeting, and criteria for selection requirements. At the 

facilitator's suggestion, the PBR recorded the goal and objectives on the shared electronic 

workspace. Then the group attempted to understand which of the last four requirements 

were in fact important to the negotiators and needed to be accommodated in the agreement. 

During this meeting segment the conversation was dominated by Facilitator 2, who 

led the group through an information seeking activity. He communicated equally with both 

the local and remote participants. On the field diagram (Figure 6.14a), it is worth noting the 

distance between the two negotiators' images on the PN dimension and the facilitator's 

position in between them. While the Teller exhibited positive behavior, being very receptive 

to the remote partners' task oriented communication and responding finnly to the 

facilitator's questions, the PBR was more neutral on the PN dimension. She showed non- 

compliance with some process-reIated rules suggested by the facilitator, exhibiting negative 

non-verbal behavior at times. Overall, she demonstrated an advanced form of non-verbal 

dominant and task-oriented behavior, by sitting erect in a position to hear better and taking 

control of the keyboard. 





"Can we fit them in?" (min. 14-24) 

Once the group decided which requirements needed to be accommodated in the final 

list, they started a collective generation and evaluation of alternatives. A remarkable feature 

of this meeting segment's field diagram (Figure 6.14b) is the clustering of the three 

participants' images in the PF quadrant, at some distance to the facilitator's. The task- 

oriented exploration of alternatives is facilitated by the PBR. She initiated a distinct 

negotiation behavior and communication pattern (visible in Figure 6.13) in which not only 

she diagnosed the problem by communicating opinions to the group and suggests 

alternatives, but also proposed ways of completing the task. She was very receptive to the 

other two' priorities, stopped talking when needed and typed flexibly in response to the 

needs of the other two. Worth noting is that she stayed in control of the keyboard at all 

times, maintaining the list of requirements and achieving a great deal of visibility of 

changes on the requirements list. The facilitator became less dominant in conversation, 

letting the group explore the problem. He even amused at times, releasing tension in the 

group. 

Conflict resolution: getting rational (min. 24-35) 

The group followed the same pattern of generating alternatives during the last meeting 

segment. While the participants' images became very close on the PN dimension on the field 

diagram (Figure 6.14c), the facilitator showed the least task-oriented behavior in the group. 

He continued to amuse and make small social talk, so his image moved to a more neutral 

position on the FB dimension. 

The group reached the conflict towards the end of the meeting when the mutually 

acceptable alternative exceeded the allocated development time and the negotiators had to 

concede on some requirements. With a rational approach, the PBR conceded on a 

requirement that was not critical for her own position but was critical for the Teller and 

beneficial to the bank's clients. Also, Figure 6.14e shows a negotiation trajectory in which 

all alternatives selected during the meeting provided greater benefit to the PBR, but whose 

end reflects an agreement with equal benefit to both negotiators. There is a remarkable 

similarity between this case study and the distributed one mediated by Facilitator I .  



6.7 Summary of the two sessions mediated by Facilitator 2 

Table 6.7. Summary of the two sessions mediated by Facilitator 2 

I Facilitator 2 I Face-to-face interaction 1 Distributed interaction I 
1 Strategies in the 

negotiation 
The meeting process was well defined at 
the beginning of the session. 

The group explicitly dropped the initial 
list of requirements and explored each 
requirement with regard to the relative 
importance to both negotiators and the 
estimated development time. Then the 
group attempted to build an alternative 
that would be mutually acceptable. 

A distinguishing feature was the use of 
paper to record information on the 
requirements. Only towards the end the 
group used the shared electronic 
workspace to build a final list of 
requirements. 

The meeting process was well-defmed at 
the beginning of the session. The task goal 
and objectives were typed on the shared 
display. 

For each of the last four requirements on 
the list, information was gathered on the 
relative importance to both negotiators. 
The estimated development time for each 
requirement was not communicated up 
front. 

Then the group searched for ways to 
accommodate those requirements that were 
found important. 

An effective use of the shared editor to 
record both process related items and the 
changes to the requirements list was 
observed. 

Understanding 
the 

requirements 

A good understanding of why particular 
requirements were important was 
achieved. 

A good understanding of why particular 
requirements were important was 
achieved. 

Communication 
and behavior 

patterns 

Pmonol Banking Rcpmmtativc 
A 

Sof~cv:ac developer 

A distinguishing feature was the equal 
distribution of communication among all 
group members. 
The facilitator led the discussion and 
stressed the importance of following a 
well-defined process. He emerges as the 
dominant figure in the interaction. The 
group spent a significant amount of time 
exploring the requirements and only 
towards the end of the meeting they start 
building a mutually accepted list of 
requirements. 

Soft\vare dtvelopu 

A distinguishing feature was the 
emergence of the PBR as a leader of the 
group task. She used the keyboard to 
manipulate and record changes on the 
requirements list, and acted as a mediator 
of the group interaction. 

Resolution of 
conflict 

No agreement was reached before the 
meeting ended. 

The PBR had a rational and cooperative 
approach to conflict resolution and 
conceded on a requirement that was not 
critical to her but was critical for Teller. 



One major difference in the interaction of these groups was the use of paper notes in 

the face-to-face interaction versus the shared electronic display in the distributed setting in 

recording the information on requirements and proposed alternatives. Facilitator 2's 

comments below indicate that that the use of the notepad as a shared workspace in the 

distributed setting was regarded as essential to an effective completion of task. 

In face-to-face you have the scenario when you don't have things visible; it can happen, it does 
happen, even if the facilitator tries to keep things visible, they may not get visible, and . .. what 
happens is people lose focus. So when you have things visible in a shared display, it creates focus. 
And that's a great dynamic for getting tasks done. 

Another interesting observation is the different patterns of the communication 

network in the two settings. In the distributed communication, the PBR emerged as a Ieader 

of the conversation. Is it the fact that she took control of the keyboard, to keep things visible 

on the shared display, which influenced such a change in the communication pattern? Or is 

it that the PBR's approach to the problem would have been the same if they were to meet 

face to face? Difficult to say. The fact is that the use of the shared visual space both as a 

window into the remote site and as a shared workspace contributed to a more rational 

approach to conflict. It also enabled the group to be less concerned with the aspects related 

to physical presence such as body language. In Facilitator 2's words, 

The interesting thing is that there was probably more conflict in the face-to-face session ... There was 
defmitely more conflict in face-to-face versus video.. . 
. . . I think it was an element of face-to-face and body language; certain senses that go off in people, 
that we are able to read.. . whether they are correct or not, irrelevant; the bottom line is people have 
certain perceptions.. 
I think a general observation is detachment [in video] so.. the competitiveness piece becomes more 
challenging.. . you cannot just convey certain things with body language. 

6.7.1 Facilitator 2: facilitation in face-to-face and distributed D l  
Facilitator 2's task activities at the beginning and the closure of the task were very 

similar to Facilitator 1's. However, a significant difference could be observed with respect to 

his involvement during the performing of the task. In face-to-face interaction, Facilitator 2 

acted as a scribe, keeping a paper record of all gathered information on requirements and 

time constraints. The PBR filled this role in the distributed setting, by creating a visible 

workspace on the shared display. 

A significant difference in Facilitator 2's approach is with regard to the group process. 

He confronted both groups regarding the process throughout both meetings and became a 



dominant figure in the sessions. He informed the members about meeting time constraints 

and directed the distributed group to use the shared editor to record everything during the 

meeting. These behavioral features are shown on the field diagrams of the two meetings 

(Figure 6.2c,d) on which Facilitator's image appears as the circle with the largest UD value. 

6.8 Discussion 
This chapter described in detail the interaction of four groups in the form of four case 

studies. Information on demographics and personality was complemented with a behavioral 

analysis, presenting a rich picture of what occurred during the meetings. The intention was 

to investigate any relationships between social behaviors, negotiation behavior and meeting 

outcomes in face-to-face and distributed group setting Dl.  

As summarized in Table 6.4 and Table 6.7, a richness of approaches to solving the 

conflict were observed. The four groups had different strategies in the negotiation, from 

starting with an information gathering activity and followed by generating alternatives 

accepted by all group members, to building an ideal list of requirements and then 

negotiating requirements to be eliminated. The amount of time spent in understanding the 

requirements differed across groups as well. While groups in the two distributed sessions 

achieved a fair understanding of why particular requirements were important to consider in 

the agreement, the two groups in face-to-face groups exhibited rather two extreme 

approaches; one devoted very little time to analyzing the requirements (Facilitator 1) and 

the other spent a considerable time exploring the requirements. Similarly, the 

communication patterns drawn by facilitators differed significantly fi-om one group to 

another. While more communication was observed between the two negotiators in 

F2FEacill group, the communication in the distributed setting was interesting in that more 

comnunication occurred over the computer link and not privately, i.e. in one room, as one 

would have expected: either the analyst mediated the communication of the two remotely 

positioned negotiators (Facill) or one negotiator drove the conversation with the two remote 

collaborators (Facil2). Finally, the approaches to resolving conflict had less variability, in 

that the groups either negotiated equal positions (F2F/Facill), by sharing the list of 

important requirements to each negotiator, or conceded to an agreement that allowed each 



negotiator to perform most important operations and to  provide efficient service to the 

bank's clients. 

This evidence suggests that it is unrealistic to  infer that a pattern of negotiation 

behavior was specific to a particular group setting, communication medium or facilitator, 

given the variability in approaches and the small sample size studied in detail. However, a 

trend could be observed in the distributed settings with regard to the negotiation behavior 

and the negotiation outcome. In both groups (Figure 6.8e and Figure 6.14e) the negotiator 

co-located with the facilitator and remotely positioned from the other two led a negotiation 

behavior that favored herhis position throughout the meeting. Towards the end, he 

conceded to an agreement that provided equal benefit in the negotiation. To note is their 

personality trait that referred to the controlling characteristic was different (see Table 6.3 

and Table 6.6), which suggests that such personality trait may not have played a role in this 

result. Furthermore, the data fi-om the group mediated by Facilitator 3 in Dl, where the 

Teller was co-located with the facilitator, adds to this evidence. The negotiation trajectory 

(see Figure 6.15) shows the same trend as observed in the other two groups in Dl 

investigated in this chapter. Questions that naturally come to mind are whether the co- 

location of this negotiator with the facilitator or hidher separation fiom the rest of the group 

affected hidher negotiation behavior. It is rather difficult to  answer these questions and, as 

in any qualitative approach to inquiry such a 

case study, generalization was not the purpose 

of this detailed investigation. Rather, to point 50 

45 
out trends observed in the data and formulate 40 

possible hypotheses for hture studies. Based 36 

30 
on this exploratory investigation of negotiation 8 25 

behavior in the distributed setting Dl and the 20 

evidence reported in Chapter 5, a hypothesis 15 

10 
about the negotiation behavior in Dl is 5 

formulated and presented in the next chapter. o , .  
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Chapter 7 discusses the rich empirical Teller 

evidence gathered in this study, in relation to 
Figure 6.15. Negotiation trajectory in Dl/Facil3 

the two hypotheses formulated in Chapter 4. 



Research Objectives 

Determine an appropriate paradigm for empirica 
studies oJ computer-supported distribute 
requirements negotiations 

This chapter presents a discussion Develop a rnetlrodology for empirical studies o 
computer-support irr distributed requirentent 

of the evidence gathered to test the aegotiat ions 
Apply tlris methodology to the design of a 

hypotheses formulated in the present empirical study 

study. The empirical study was described >Analyze and interpret the results of the empirical 
study 

as an implementation of the methodology 

developed in this thesis. The situation analyzed was of facilitated requirements negotiation 

that involved two system users and a system analyst. Under investigation were the group 

performance, behavior and human facilitation in computer-supported distributed group 

settings vs. face-to-face meetings. The study used a multimedia meeting system that 

integrated high quality audio and video channels and provided real-time access to a shared 

editor. 

It was hypothesized that the group performance, i.e. decision quality, in computer- 

supported requirements negotiations would be at least as good as in face-to-face meetings. 

Further, of special interest was the impact of computer-mediation on the performance of 

groups, where the two stakeholders with conflicting requirements were co-located or 

physically separated. No hypothesis was formulated on this effect, and a more exploratory 

approach was taken in its investigation. Lastly, it was hypothesized that the reduced 

richness of social behaviors available in computer-mediated settings would make the 

facilitation of distributed settings problematic, and thus the facilitation of meaningfbl 

distributed group settings was closely analyzed. 

A multiple method approach was used for data collection: questionnaires, 

observation, and interviews were used to gather information from different sources, i.e. 

study participants and facilitators. The results of the study were presented in Chapters 5 and 

6. Chapter 5 presented results of the primary and secondary analyses on group-related and 



task-related variables, together with evidence of the facilitation of the computer-mediated 

sessions. Chapter 6 focused on sessions in two experimental conditions that proved relevant 

in the study, F2F and Dl. It presented a detailed description of four sessions in the study, in 

a form of four case studies. The information gathered by questionnaires and interviews, was 

complemented by SYMLOG diagrams and negotiation trajectories, which brought new 

insights into the groups' interactions and behaviors in F2F and D 1. 

7.1 Group Performance In Face-To-Face And Distributed 
Requirements Negotiations 

This section begins with a discussion of evidence gathered in testing the hypothesis 

on decision quality. The main finding was that the group performance in the face-to-face 

setting was not better when compared to computer-mediated settings. An exploratory 

approach was taken in the investigation of the physical separation of negotiators in the 

requirements situation. The results also show that the position of the two negotiators in 

distributed conditions can impact the quality of the agreement. The evidence gathered in 

relation to these two issues is discussed in the next section. 

I .  Group performance in F2F no better than in distributed group 
settings 

It was hypothesized that the computer-supported distributed negotiation would lead to 

at least as high decision quality as the face-to-face requirements negotiation. The Mann- 

Whitney test indicated that no statistical significance was found between F2F and any of 

the distributed conditions (Dl to D4). This result suggests that there was no increase in the 

performance of groups in face-to-face requirements meetings as compared to the computer- 

mediated groups. This finding does not support the predictions of media effects theories 

(Daft & Lengel, 1984; McGrath & Hollingshead, 1994; Short et al., 1976). According to 

these theories, face-to-face contact is the richest communication medium and is best suited 

for groups performing equivocal and interpersonally demanding tasks such as conflict 

resolution. Requirements conflicts were identified as equivocal situations in which multiple 

perspectives on system development exist and where resolutions require negotiation. 

Therefore, to support predictions of media effects theories, the Mann-Whitney statistical 

analyses perfonned in this study should have found a significant difference in the direction 

of the face-to-face experimental groups. However, this was not found. In other words, the 



use of a 'less rich' communication medium, the multimedia meeting system provided in 

NetMeeting, did not result in a decrease in the groups' performance, conceptualized as the 

decision quality. 

Furthermore, a close examination of results on decision quality reveals an interesting 

pattern across experimental conditions. First, groups in Dl appear to perform most 

differently than groups in F2F: all groups in Dl  reached agreements of higher or equal 

quality to those in F2F. This evidence suggests that the decision quality in these distributed 

settings was higher than in F2F, a result which is in the opposite direction of that predicted 

by media richness theories. The investigation of the distributed settings in which the 

negotiators communicated from remote locations (i.e. Dl) was of special interest in this 

study and thus it is given special attention in the remainder of this section. Prior to this, 

other interesting findings about F2F in relation to distributed settings are discussed. 

An interesting observation is that goups in D4 appear to perform most similarly to 

those in F2F: not only are these the only two settings in which consensus was not reached, 

but they also present the widest variety of negotiation outcomes (see Table 5.2, categories 

A, B, D and F). On the one hand, this similarity may be explained by the study design: F2F 

and D4 are very similar, in that they the are the only two conditions in which all 

stakeholders except for the facilitator (in D4) were physically co-located. On the other 

hand, this variability in decision quality indicates the complexity, richness and 

unpredictability of close physical proximity in face-to-face negotiations. 

Another interesting finding that is consistent with the one just discussed above is that 

the two fastest groups to reach agreement were in F2F and D2, Facilitator 1. To note is that 

they feature the co-location of the two negotiators. Although the data obtained on time to 

decision was not analyzed statistically, these two groups still deserve somz attention. 

Particularly interesting is the F2F setting, analyzed as a case study in Chapter 6.  It reveals 

affordances of requirements meetings held in close physical proximity. One of the 

negotiators (Teller) emerged as a controlling figure in the negotiation. After several 

attempts to find a soIution that satisfies the demands of the other group members, the Teller 

initiated a major shift in the group's dynamics by physically moving closer to the other 



negotiator and working &om a shared paper document. This strategy appeared as beneficial 

to the negotiation and the group reached agreement in 27 minutes. 

7.1.2 Remote collaboration of the two system users benefited the 
negotiation 

An exploratory approach was taken in the analysis of decision quality in distributed 

conditions. The analysis of the findings on the decision quality in Dl  vs. the other 

distributed conditions (in which the negotiators were co-located) revealed that Dl  was most 

conducive to negotiation. The Fisher Test indicated that the number of groups that achieved 

most integrative agreement was significantly higher in Dl than in all the other distributed 

conditions combined. The most integrative agreement offered the highest joint benefit, i.e. 

incorporated the most important interests of both negotiators and offered equal benefit. This 

finding indicates that the distributed setting in which the two system users communicated 

fkom remote locations benefited the negotiation in the distributed conditions. It is a 

compelling finding given that the comparison of a sample of 3 groups (in Dl)  to a sample 

of 9 groups (in all the other distributed conditions) reached statistical significance. Further, 

the result of the numerical analysis is complemented by qualitative data gathered on 

participants' satisfaction with the meeting and the negotiation outcome. An important 

finding is that Dl  was the experimental condition for which the highest number of 

participants reported that they were "very satisfied" with both the meeting and the 

negotiation outcome (7 and 8 out of 9, respectively) (see Tables 5.5. and 5.6 in Section 

5.3). 

It is believed that the computer-supported communication of the system users in Dl  

enabled a more rational approach in the negotiation, as the work on socio-psychologicaI 

aspects in computer-supported communication (Hiltz & Turoff, 1978; Kiesler et a]., 1984) 

would suggest. The following subsections discuss findings on other investigated aspects, 

which contribute to framing possible explanations for a more conducive negotiation setting 

in Dl. 

7.1.3 A more rational approach to conflict 

There is clear evidence that the computer-mediation enabled an enhanced task- 

oriented interaction in the distributed settings. Data collected from different sources offers a 



rich picture of the interaction in the computer-mediated requirements negotiation. 

Participants' evaluations of the interaction in distributed settings indicate the creation of a 

communication medium in which the multimedia channel enabled a satisfactory 

audiohide0 channel, enhanced by the shared editing application which kept the groups 

focused on the task. This finding is consistent with the facilitators' observation of the 

tendency of distributed group settings to have a more focused interaction and process; 

furthermore, it is supported by the insights obtained fiom the SYMLOG visualizations. The 

field diagrams of all four groups investigated closely in Chapter 6 (see Figure 6.2) illustrate 

a consistent positioning of images of all group members in the PF quadrant, indicating a 

task-oriented and positive behavior in the interaction. Possible explanations of the 

enhanced task-orientation behavior and how it may have enabled decisions of the highest 

quality in Dl are discussed below. 

A possible explanation is that there was Iess socio-emotional exchange between the 

physically separated negotiators, which in tum enabled a more objective evaluation of 

alternatives in the negotiation. The analysis of data on participants' judgment of others 

revealed significant differences on how participants were perceived in local vs. remote 

interaction: remote individuals were regarded as less emotional than local individuals. 

Also, evidence for a greater ability to perceive social cues such as body language, facial 

expressions and tone of voice in face-to-face contact vs. remote interaction was found in 

this study. This evidence is consistent with the participants' comments that a less personal 

and less emotional interaction was created by distance. These results suggest that the 

transmission of social cues that indicate emotion were reduced across the computer link and 

this may have helped the group place greater emphasis on the task-related matters rather 

than on the interpersonal aspects of the interaction. Research on group interaction and 

behavior shows that in any interaction participants will be concerned with acting out certain 

roles and with developing or maintaining personal relationships (Bales, 195 1; Morley & 

Stephenson, 1969). The less rich the communication channel (i.e., the fewer social cues that 

are transmitted) the greater the emphasis put on the role-playing dimension. In this study 

the results on the perceived concern with interpersonal vs. task-related matters indicate 

support for this rationale. Not only did participants express less concern with interpersonal 

matters in Dl and D2 (where the cornrnunication of the three stakeholders was restricted in 



some way) but they also stressed that their concern with interpersonal matters diminished 

over time in the distributed interaction, i.e. they were less self-conscious, focusing on 

accomplishing the task. 

Participants' perceived differences between distributed and face-to-face meetings add 

to the evidence about socio-emotional exchange in requirements negotiations. Participants 

indicated that a heightened ability to sense emotions in face-to-face meetings would have 

impeded or slowed down the process, which was not necessarily beneficial to the group's 

task performance. Furthermore, there is evidence that there is a relationship between this 

depersonalization effect (in distributed settings) and the ability to act objectively in the 

negotiation. Participants' comments on perceived changes in the groups' behavior suggest 

that the more impersonal communication medium enhanced their ability to remain detached 

in the interaction. More changes in group behavior in distributed settings were perceived as 

beneficial to task performance. The slowing down in conversation (as a consequence of 

limitations in the communication medium) was perceived as a factor that contributed to 

meeting effectiveness, since it resulted in more polite and structured communication, and 

allowed the negotiators more time to think through the options considered in the 

negotiation. This evidence suggests that the increased level of detachment, together with an 

enhanced ability to evaluate their own positions more objectively, contributed to a more 

rational approach to negotiation. 

Another possible explanation for the enhanced task-orientation in the distributed 

settings is provided by the evidence of a greater focus on the shared notepad than on the 

people in the interaction. Facilitators and participants - when commenting on perceived 

advantages of computer-supported negotiation, stressed the role of the shared display in the 

negotiation in general and in enabling a more focused approach to conflict in particular. 

The evidence on the use of the visual space in this study is interesting. Although the visual 

space consisted of both the image of the remote site and the list of requirements in the 

notepad, there is evidence that group members chose to focus on the task object, i.e. the list 

of requirements and not "on the faces of the participants", and this was perceived as 

beneficial. 



Previous research on video technology for task groups provide some support for the 

importance of shared views of the task object. Gaver, Sellen, Heath and Luff (1993) found 

that when collaborators were working on a shared object, they spent most of their time 

looking at the video feed of that object rather than at each other's faces. Nardi, Schwartz, 

Kuchinsky, Whittaker and Sclabassi (1993) found that when nurses monitored video feeds 

of surgeons' operating procedures to anticipate what instruments and supplies they would 

need next, there was a reduction in the need for explicit communication. In this study of a 

requirements negotiation task, it was found that participants monitored not only the image 

of the remote participants (as will be discussed in the next paragraph), but also dedicated a 

considerable amount of attention to the shared view of the task object. This finding 

indicates the importance of providing shared views of the task object to support distributed 

requirements negotiations. 

One may say, however, that the task design "forced" the participants to attend mainly 

to the shared list of requirements displayed on the notepad, and one may consider this an 

alternative explanation of the enhanced task-orientation in the computer-mediated settings. 

However, evidence on the use of the video channel to monitor the behavior of remote group 

members weakens this assumption, as discussed below. 

The value of adding a video channel to an audio system is a controversial issue in the 

literature on computer-mediated communication. Although the research record is mixed, it 

was found that the visual channel provides information seen as important in negotiation 

tasks, such as affective and emotional state and interpersonal awareness (Daly-Jones et al., 

1998; Whittaker & O'Conaill, 1997). In this study, although there was no direct comparison 

of audio-only vs. audio-video interactions, the usefulness of the video channel in the 

interaction can be inferred. Participants indicated that they used the video image on the 

shared display fairly often, as a window into the remote room, to monitor the attitudes of 

the remote participants. Evidence was found that seeing the participants at the remote site 

provided a sense of presence and the ability to put a face to the voice in the negotiation. 

Participants also suggested that it was important to have the video channel in seeing the 

reactions of the remote participants in the negotiation, in particular, to observe body 

language, whether they agreed or disagreed with what was being said, and trustworthiness. 

Furthermore, it was found that there were no significant differences between computer- 



mediated communication and the face-to-face contact in terms of interpersonal awareness, 

i.e. the perceived ability to monitor agreement and attentional focus in the interaction. This 

evidence combined indicates that the participants did use the video channel in addition to 

the audio channel and the shared notepad, and that they may have been able to obtain the 

desired information when needed. 

Differences were found between Dl and the other settings in which the two 

negotiators were co-located and which may explain a better decision quality in Dl.  Co- 

location of negotiators was regarded as helpful but not necessary, even not beneficial for 

the negotiation at times. An interesting aspect is the perceived lowered ability to sway the 

partners in the remote negotiation. While less awareness of social cues found in computer- 

mediated sessions was regarded as a hindrance in influencing others in the negotiation, it 

was found that the increased awareness of social cues associated with F2F was evaluated 

negatively. Participants appear to have preferred the physically detached interaction since 

they were more willing to voice opinions and suggestions, and the distributed setting 

allowed them to better evaluate their objectives and not to be persuaded as easily in the 

negotiation. A reverse effect of the factors that enabled a more objective evaluation in the 

negotiation appear to have occurred in the distributed conditions that featured the co- 

location of the two negotiators (i.e. D2 and D3). This aspect is further discussed in the next 

section. 

7.f.4 Co-location was helpful but not beneficial to the negotiation 

An interesting finding is the evidence on D2 and D3, where the two negotiators were 

co-located but physically separated fkom the analyst. On the one hand, participants' 

comments on the importance of being with (some of) the others in the same room indicate 

that the co-location of the two negotiators was helpful. There is evidence that participants 

perceived a sense of partnership and a heightened ability to "read people" in the face-to- 

face negotiation. 

On the other hand, D2 and D3 are characterized by a predominance of less integrative 

agreements in which unequal benefit was achieved (category B in Table 5.2, referred to as 

win-lose for the purpose of this discussion). Four win-lose agreements were recorded in D2 

and D3 vs. one in all the other experimental conditions combined. 



Evidence was found to suggest that the factors that were beneficial to negotiation in 

Dl produced an opposite effect in physical proximity of the negotiators in D2 and D3. The 

interaction in close proximity was found as more intense and interpersonally involving, to 

some detriment to the negotiation. Participants reported a perceived change in their 

behavior, in that face-to-face interaction, when compared to distributed communication, 

would have made them less willing to voice opinions and suggestions. Further, participants' 

comments indicate a greater ability to sway the co-located partner in the negotiation. 

Similarly, it was found that there was less objectivity in face-to-face negotiation, expressed 

by feelings of sympathy or compassion for the local partner. 

Without surprise then, one would observe these findings to be consistent with the 

results from the participant judgment of others that suggest a more negative evaluation of 

the local participant. Local participants were regarded as more argumentative and 

competitive than remote participants. This is an interesting finding, given that the 

comparison of the experimental conditions on aspects such as communication medium or 

conversation did not reach statistical significance. The items investigated included 

"personal", and "sensitive" for the communication medium and "pleasant", "agreeable" and 

"argumentative" for the conversation. 

A possible explanation for the negative participant evaluations, which may also shed 

light on the predominance of win-lose agreements in D2 and D3, is offered by considering 

the theory of Argyle and Dean (1965). They proposed an intimacy equilibrium model, in 

which 'intimacy' is a function of proximity, eye contact, smiling, topic of conversation and 

other factors. They hypothesized that immediacy has a n-shaped relation to liking, so that 

either too high or too low intimacy is avoided. This suggests that with tasks of very high 

intimacy - perhaps persona1 or conflictual ones - a less rich medium (e.g. computer- 

conferencing) would lead to more positive evaluations. In this case it is only necessary to 

consider the requirements negotiation situation, in which the two system users had to 

decide on the relative importance of particular requirements that were often critical for one 

negotiator but not important at all for the other. The fact that close proximity led to more 

negative evaluations may explain a change in behavior that contributed to win-lose 

agreements. The negotiators in face-to-face contact may have adopted a more competitive 



negotiation behavior that, in combination with a greater ability to persuade others, may 

explain the agreements with unequal benefit in the negotiation. 

Another interesting aspect with regard to the separation of roles was that the 

negotiators evaluated the separation fiom the analyst as effective. In rating the satisfaction 

with the meeting, the negotiators noted that the separation fi-om the analyst was beneficial, 

as it created a 'less hostile' and 'less inhibiting' environment in which to talk to the other 

negotiator. At the same time, the analysts provided positive feedback on the 'ZesspersonaZ' 

and 'less emotional' interaction in D2 and D3, where they were separated from both 

negotiators. The distance appeared to have helped analysts maintain emotional distance and 

act more objectively in evaluating the alternatives proposed by the two negotiators. 

In summary, these findings suggest that support for the media effects theories, 

according to which the face-to-face requirements meetings would be more effective tlmn 

the distributed meetings, was not found in this study. This evidence relate to findings of 

other studies that challenge the claims of media effects theories (El-Shimawy & Markus, 

1997). The theory appears not to take into account the full range of recent meeting system 

functionalities and the new relationships - among users and between users and the 

technology - involved in the use of the advanced multimedia meeting systems. Also, these 

findings are related to the study of the 'requirements definition' task (Olson et al., 1997) in 

which video-based systems enriched by computer conferencing was found to be 'as good as 

face-to-face' meetings. 

Moreover Dl ,  the distributed setting in which the two negotiators communicated 

from remote sites, was identified as most conducive to negotiation. All groups in Dl  have 

reached the most integrative agreement in the task. The evidence gathered in this study 

suggests that the impersonality found in the computer-mediated negotiation, which was 

considered detrimental for the performance of groups negotiating in 'less rich' media, was 

in fact beneficial in the negotiation of requirements, leading to an objective evaluation of 

alternatives in the negotiation. The two negotiators successfilly used a multimedia meeting 

system that enabled the optimum resolution of the requirements conflict; an objective 

evaluation of alternatives in the negotiation enabled the group to focus more on its 

instrumental task, and to adopt a rational approach to conflict resolution. An objective 



evaluation of alternatives in the negotiation enabled agreements that integrated the most 

important interests of both negotiators and provided high equal benefit. These findings 

relate to findings of a more rational approach in computer-mediated communication 

(Walther, 1996). 

As mentioned in the conclusion of Chapter 6,  the analysis of the rich evidence 

collected on groups in Dl allows the formulation of a hypothesis about the negotiation 

behavior and outcome of groups in this distributed setting. The analysis of the social 

behavior and negotiation trajectories indicated a relationship between the co-location of one 

negotiator with the facilitator in Dl  and a negotiation behavior that was conducive to most 

integrative agreements. More data collected through interviews and discussed in this 

chapter provided evidence on an enhanced objectivity in the remote negotiation. This 

evidence combined allows an explanation of the negotiation outcomes obtained in Dl .  It is 

hypothesized that the separation of one negotiator from the other negotiator and analyst 

created a sense of isolation that triggered the desire to become actively involved and 

somewhat dominant throughout the meeting, as reflected by the observations and field 

diagrams in Figure 2b and 2d. At the same time, however, it is believed that the sense of 

detachment enabled an objective evaluation of alternatives and the mediation of an 

agreement that was most integrative in the negotiation. This hypothesis grew out of a 

detailed analysis of quantitative and qualitative data in the g~oup setting Dl and deserves 

testing in further studies of computer support for requirements negotiations in distributed 

settings such as D 1 . 

7.2 Facilitation In Computer-Mediated Requirements 
Negotiations 

In monitoring the group dynamics, facilitators use skills ranging from listening well, 

observing interpersonal cues, to keeping aware of all aspects of the conversation (Dubs & 

Hayne, 1992). Facilitators also design processes to assist the group task activities. In this 

study, the computer technology consisted of real-time audio and video channels, and 

application sharing capabilities. No facilitation-specific tools such as agenda keeping, 

monitoring keystrokes or voting tools were used in addition to the capabilities provided by 

NetMeeting. With relation to the facilitator's activities of monitoring, recording and 



assisting the group process (Hayne, 1999), it was assumed that the audio and video 

channels were appropriate tools for the monitoring activity, in that the facilitators could see 

and hear who would participate in the meeting and how much. The facilitators could also 

make use of the real time shared applications to assist the group with the process. The 

recording activity was not of interest in this study. In previous studies it was found as a 

valuable resource in allowing the monitoring activity in text-based interactions and for 

post-meeting analysis of what occurred. In this study, however, the meetings were fairly 

short, no follow-up was necessary and the ability to follow the real time conversation 

provided high visibiIity in the interaction. 

It was hypothesized that group settings in which groups use a multimedia meeting 

system (restricting the transmission of social behaviors when compared to face-to-face 

meetings) would present challenges to the facilitation. Restrictions in the area of richness of 

social behaviors were thought of affecting the facilitator's ability to monitor the group 

dynamics and consequently to assist the group with the process activities. This hypothesis 

was supported. Data was collected on the facilitation of the face-to-face and the four 

distributed group settings in which the facilitator was co-located with one, both, or no 

negotiators, or separated from the rest of the group. Most questionnaire items and interview 

questions were targeted at gathering evidence on aspects that were beneficial or detrimental 

to facilitation in distributed settings, when compared to the face-to-face condition. 

Qualitative rich data on the facilitation of each distributed setting was presented in Chapter 

5 (55.4) and aspects indicated as beneficial and detrimental for each condition were 

summarized in Table 5.1 1. Also, the detailed behavioral analysis reported in Chapter 6 

revealed usefhl infonnation about the facilitator's behavior in F2F and group setting Dl. On 

an optimistic note, the next section begins with a brief discussion of the positive aspects 

reported by facilitators. They represent interesting opportunities that the computer- 

mediation may bring to facilitation at a distance, aspects not thought of before. This is 

followed by a discussion of aspects that hindered facilitation and caused the facilitation to 

be problematic in the distributed conditions. 



7.2.1 Positive aspects of the facilitation of computer-mediated 
sessions 

The aspects that were reported as beneficial to facilitation are grouped under two 

main themes that emerged across the four distributed conditions, and they are summarized 

as follows: 

1. A sense of detachment from some or all participants in the group was reported as a 

positive aspect in computer-supported requirements negotiations. Detachment was 

perceived as a combination of physical separation and a decrease in the exchange of 

social cues. This resulted in an enhanced objectivity in facilitation, and a greater 

ability to evaluate participants' attitudes and to ensure that everyone contributed to 

the decision. An interesting finding was also found in D4 where the total physical 

separation of the facilitators fiom the rest of the group seemed to have provided a 

consistent context for observation of group dynamics. This finding was surprising, 

since one would expect that group settings in which the faciIitators were in a remote 

location from the rest of the group would suffer fiom a perceived lowered ability to 

observe the (remote) group. 

2. The slowing down in computer-mediated conversation resulted in an enhanced 

ability to assist the group with the process. The fact that fewer conversational acts 

were exchanged made it easier for the facilitators to follow not onIy who 

contributed and what, but it also facilitated the group process. Further, there is 

evidence that the use of the shared electronic workspace resulted in an enhanced 

visibility of what would have been "otherwise written on paper", and helped the 

facilitator follow the activities in the process. For example, Facilitator 2 took an 

active role in directing the group process and in managing the relationship between 

the task and technology. The goals and objectives in the task were written on the 

shared notepad and thus the group activities were kept visible at all times. 

These two aspects are particularly interesting since they were found to be beneficial 

to the facilitation in distributed settings. This evidence suggests that both the perceived 

detaclment fiom the group interaction and the slowing down in conversation acted as 

"useful facilitation tools" in the distributed settings (Facilitator 1, post-study addition to the 

transcriptions). While the sense of detachment was useful in helping the facilitator stay 



objective in the meeting -- "what we are always looking fort', the increased awareness of 

the interaction (as the result of a slower conversation) was perceived as "u real advcntage 

in facilitation". 

7.2.2 Problems in the facilitation of computer-mediated requirements 
negotiations 

If the detachment from some of the participants, on the one hand, was perceived as 

beneficial in ensuring the facilitators' objectivity in the meeting, it did, on the other hand, 

cause significant problems in facilitation. They largely relate to the ability to monitor the 

group interaction which, in tum, affected the facilitators' perceived ability to assist the 

group process activities. They are discussed in the following paragraphs. 

7.2.2.1 Monitoring the group dynamics 

This activity had to do with observing the interaction and keeping track of what was 

being observed in the meeting, who is participating and how much, and relationships 

between participants, the tools being used and the meeting technology (Dubs & Hayne, 

1992). 

The two main problems reported were difficulties in observing the interpersonal 

relationships between the participants, in particular the two negotiators, and in hearing the 

conversation well. 

Seeing is one of the most important skills in the facilitator's repertoire (Wood & 

Silver, 1995). Evidence was found that there were difficulties in seeing well in those 

distributed conditions in which there was some sort of separation between the 

facilitator and the two negotiators. Although one would expect that observing the 

participants located in the same room with the facilitator would not be problematic, 

this was not the case. In Dl, where the facilitator was co-located with only one of the 

negotiators, problems in observing the local participant developed. Evidence was 

found that the "screen" between the two negotiators was a hindrance in viewing the 

cues of the local person, due to the lack of eye contact between the facilitator and the 

person in the same room. A possible explanation for this is in the design of 

experimental condition Dl: the separation of the two negotiators resulted in the 



negotiator who was co-located with the facilitator attending mainly to the screen (i.e. 

the remote partners) and not to the facilitator. 

Furthermore, observing the interaction between the two remote negotiators was no 

easier for the facilitator in D2. An interesting finding was evidence for a lower ability 

to perceive the interpersonal cues at the remote site, due to the communication of the 

two remote negotiators being mediated by the shared display. The fact that "the two 

[remote participants] seldom looked at each other" hindered the facilitator in 

observing the attitudes of the negotiators towards each other, consequently lowering 

the facilitator's ability to point out personal relationship problems. 

If high quaIity audio is considered necessary for synchronous work (Tang & Isaacs, 

1992), the ability to listen well is of even greater importance in the facilitator's 

repertoire (Wood & Silver, 1995). First, some technical glitches in the audio link in 

the D4 session mediated by Facilitator 3 seemed to have had negative impact on the 

facilitation; Facilitator 3 reported an annoying sense of isolation. This incident 

reveals potential for great impediments in facilitation when the audio channel is of 

low quality. Important to note is that technical difficulties in the video channel were 

not reported and thus evidence of potential problems in facilitation due to low quality 

video images was not found. "However, one should not assume that the quality of the 

video channel matters less, and both channels should be supported equally, since 

seeing and hearing well are equally important for facilitators1' (Facilitator 3,  post- 

study addition to the transcripts). 

Further, a trend in the facilitators' comments with regard to the ability to hear well 

was observed in D2, not only in D4. Interesting to note is that these were 

experimental conditions that featured the separation of the facilitator from the two 

negotiators. Evidence was found that private conversations occurred at the remote site 

and they appear to have hindered the facilitation, as discussed next. 

7.2.2.2 Assisting the group with the process activities 

Facilitators monitor the group task activity and play an active role in pointing out 

potential problems to be dealt with (Dubs & Hayne, 1992). The facilitators1 ability to assist 

the group in achieving its goal is highly dependent on the monitoring activity. Evidence 



was found that problems developed because of a lowered ability to monitor group 

dynamics, especially in D2 and D4. 

The hindrance in seeing well and subsequently in observing interpersonal 

relationships appears to have influenced the facilitators' ability to see the participants' 

attitudes in the negotiation and to intervene if problems developed. Evidence was 

found that the facilitators found it difficult to gauge the remote participants' degree of 

agreement with decisions being taken. It was reported that maintaining equality in 

expression of interests in the process was problematic. 

Similarly, not hearing well, especially when private conversations occurred at the 

remote site, made it difficult to observe whether the participants were following the 

conversation and the process. There is evidence that knowing whether there was a 

process in place or ensuring equal contributions to decision at the remote location 

was problematic. 

These factors appear to have caused the facilitator a feeling of isolation fiom the two 

negotiators or fiom the rest of the group, which subsequently resulted in a lowered 

perceived ability for the facilitator to maintain control and authority in the session. 

7.2.2.3 Facilitation in the experimental condition 03 

Interesting is the finding that the experimental condition D3, in which the facilitator 

was co-located with the two negotiators but in a remote position fiom the analyst, posed the 

least problems to facilitation. While facilitators reported no special problems in D3, 

evidence was found that the co-location with the two negotiators contributed to an 

enhanced ability to maintain group cohesion and that the use of the shared display played 

an important role in the communication with the remote analyst. 

7.2.2.4 Did the facilitation style change between experimental 
conditions F2F and Dl? 

The behavioral analysis of the four groups mediated by Facilitator 1 and Facilitator 2 

in face-to-face and distributed setting Dl  (Chapter 6 )  provided rich information about the 

behavior of both the facilitator and the developer, in addition to the group's interaction. The 

field diagrams of the four groups in F2F and Dl (Figure 6.2) indicate that both facilitators 



had consistent behavior across the two experimental conditions. Facilitator 2 was more 

actively involved with the groups' process activities than Facilitator 1 and this is 

emphasized by the results of the SYMLOG analysis. While Facilitator 2 is represented as 

the most dominant figure on both field diagrams (Figure 2c and 2d), Facilitator 1 appears 

the least dominant figure on both field diagrams in Figure 2a and 2b. This is an interesting 

finding, since it may indicate that the facilitation style did not change between the face-to- 

face and computer-mediated interaction, in spite of the evidence on problems in facilitating 

the distributed settings. Further, it may also indicate that the facilitators' skills enabled them 

to adapt to the changes in the communication medium, find ways to overcome the 

restrictions in the medium and assist the group accomplish its task. 

Another interesting finding is that both groups in D l  reached the same negotiation 

outcome, i.e. the most integrative agreement. Although the Kmskal-Wallis analysis did not 

find any statistical significance with respect to the facilitator's effect, these two facilitators 

had different facilitation style. One question that comes to mind when this evidence is 

combined with the result discussed in the previous paragraph is whether having a human 

facilitator had any influence at all in groups achieving the task in this study. It may be that, 

as Facilitator 1 mentioned, there were facilitation tools in the medium itself, and that the 

need for human facilitation in such computer-supported situations is minimal. On the one 

hand, there is evidence that the participants regarded the human facilitation as helpfbl in 

this study (as shown Table 5.10). On the other hand, the results found on the facilitation of 

groups in F2F and D l  is worth more investigation in future studies. Important paths for 

exploration include the study of facilitated vs. non-facilitated groups to identify whether 

human facilitation is useful in these settings and if yes, the study of a larger sample of 

facilitators to mediate groups in each condition, to identify the extent of the effects of the 

communication medium on the facilitation and negotiation outcome. 



7.3 Limitations 
As with any laboratory experiment, caution should be exercised in extrapolating the 

results fiom this study to all users of such multimedia meeting systems in distributed 

software enterprises. The use of students and of a relatively small sample size in this study 

makes any generalization of results difficult. However, this study was exploratory in nature, 

with the intent of investigating the use of computer-conferencing systems in severaI 

meaningful group configurations in distributed requirements engineering. Although only 

three groups performed in each experimental condition, it is believed that the random 

assignment of participants to experimental conditions and facilitators minimized the effect 

of uncontrolled variables that might have confounded the results, i.e. personality 

characteristics and level of acquaintance. 

Another possible limitation is that the three facilitators mediated the five sessions, 

with few exceptions, in the same order (F2F, Dl,  ..., D4) and a learning effect with the 

technology may have occurred. This implies that aspects that were found to be detrimental 

to facilitation during the early sessions might have been present during the later ones, but 

the facilitators may have devised strategies to overcome them by a more effective use of the 

technology. A similar discussion can be made with respect to the positive aspects of the 

facilitation. Hence facilitated meetings in which facilitators mediate the meetings in 

different orders need to be the topic of kture studies. However, it is worth observing that 

even if a learning effect occurred, evidence shows that this did not affect the negotiation 

outcome, since groups consistently achieved the most integrative agreements in Dl  (second 

facilitated session). One would expect, if an effect occurred, that the higher decision quality 

would have been observed in the last conditions, e.g. D3 or D4. 

7.4 Implications 
These findings represent a significant step in building knowledge based upon 

empirical and experimental evidence of what works and does not work, and under what 

conditions, in distributed requirements negotiations. This study used a meeting system that 

incorporated real time conferencing capabilities without providing explicit support for the 

negotiation process (e.g. as in WinWin system (Boehrn et a]., 1995)). Contrary to the belief 

that negotiations are not as effective when carried out over videoconferencing systems, this 



study found that the distributed negotiation of requirements was successfully supported by 

the multimedia meeting system and human facilitation. These findings indicate that systems 

that incorporate audio and video channels, and real-time file sharing capabilities represent 

opportunities for requirements negotiations in distributed software development. 

Furthermore, the facilitation of the distributed settings was not only possible but there is 

evidence on aspects that were beneficial to facilitation in computer-mediated interaction. 

Restrictions in the communication medium that resulted in sense of detachment and the 

slowing down in conversation were found to be useful facilitation tools and appeared as a 

"necessary evil" (Facilitator 1, post-study addition to the transcriptions). Even more 

interesting, D3 and D4 group settings were found potentialIy usehl fiom the facilitators' 

perspective, given that high quality of audio and video channels is provided. 

Hence software industry practitioners need to be aware of this potential when making 

decisions on computer technology to facilitate requirements conflict resolutions in 

distributed requirements meetings such as 'distributed JAD meetings'. 



8 CONCLUSIONS AND FUTURE RESEARCH 

This chapter concludes the thesis by summarizing issues related to the study of 

computer support in distributed requirements negotiation and evaluating the research 

presented in this thesis. The evaluation addresses the research aim and objectives described 

in Chapter 1, and demonstrates how these objectives are met by the research work. The 

chapter discusses the contributions of this research to the current research and practice in 

Software Engineering and constructs a list of recommendations for software industry, 

facilitators and researchers in designing computer-mediated environments for distributed 

requirements negotiations or studying the effectiveness of such environments. It concludes 

with a discussion of future research directions. 

Chapter 1 introduced Requirements Engineering as one of the more important but 

difficult and problematic phases of software development. It was noted that Requirements 

Engineering is dominated by social, human and organizational factors. Conflicts and 

tradeoffs were described as critical aspects of requirements management throughout 

software development. Further, the challenges posed by geographically distributed software 

development to effective communication necessary in conflict resoIutions were discussed 

and the need for studies of group support systems in distributed requirements negotiations 

was expressed. 

Due to the complex human, psychological, and organizational aspects that 

characterize group processes in Requirements Engineering, computer-support for 

distributed requirements negotiations becomes a challenging problem which cannot be 

studied only with research methods in Software Engineering. To answer the question of 

"how to study computer support for requirements negotiations at distance?", Requirements 

Engineering needs systematic methods for the study of group processes in distributed 

requirements negotiation, methods that enable the investigation of issues of group 

interaction and performance, human-computer interaction and human-human dynamics that 

are mediated by a computer. 

Therefore, the overall aim of this research was: 



To develop a research methodology for empirical studies in requirements 

negotiations and apply it to the design of an empirical study of computer support in 

distributed requirements negotiations. 

As stated in Chapter 1, the overall aim was associated with the following objectives: 

1. To determine an appropriate paradigm for empirical studies of computer 

support in distributed requirements negotiations. 

2. To develop a methodology to guide empirical studies of computer-supported 

distributed requirements negotiations. 

3. To apply this methodology to the design of an empirical study of computer 

support in distributed requirements negotiations. 

4. To analyze and interpret the results of the empirical study. 

Addressing the objectives 

This research required the collaboration with different disciplines that provided the 

conceptual and methodological domain for the study of computer support in distributed 

requirements negotiations. Hence thefirst objective in this thesis was: 

I .  To determine an appropriate paradigm for empirical studies of computer 

support in distributed requirements negotiations. 

This objective was fulfilled by an exploration of several research areas such as 

requirements engineering, management and negotiation, group research and computer 

supported collaborative work. Key concepts and methods most appropriate for the 

investigation sought in this research were identified. 

An exploration of Requirements Engineering pictured the definition of requirements 

as a process dominated by social, organizational and political issues, during which 

stakeholders define, understand, and most often negotiate requirements. Requirements 

conflicts reflect that stakeholders have different needs and priorities and models of 

requirements conflict resolution strive for an integration of the relevant stakeholders' 

interests. Effective communication was found to be essential for effective conflict 

resolution and facilitated meetings were described as powerful group session approaches to 



Requirements Engineering. Furthermore, Requirements Engineering was described as 

taking place within a human activity system and Soft system methodologies (Wilson, 1984) 

were described as most appropriate to tackle the 'soft' problems found in human activity 

systems. 

An exploration of group research revealed an interest in groups as task performance 

systems and placed decision-making tasks within a larger classification of group tasks 

(McGrath, 1984). Then, research on problem solving groups was described as dominated 

by a special interest in the task-oriented and socio-emotional processes of interaction. In 

this direction, methods of visualizations of group behavior such as provided by Bales' work 

(Bales & Cohen, 1979) were described as useful in investigating group interaction 

processes. 

The review of the literature on negotiation behavior identified key concepts and 

models related to integrative potential in negotiations. Moreover, models for the 

visualization of the search for integrative agreements with the greatest joint benefit in a 

negotiation, such as the Kelley-Schenitzki concession model (Pruitt, 1981), were found 

useful in investigations of negotiation behavior. 

The exploration of evidence on groups with technology was next in the search for 

existing theories and empirical evidence on the impact of computer technology on decision- 

making groups. It revealed not only major theories describing a fit between group 

communication systems and group tasks, but also a complex body of empirical findings on 

aspects of computer-mediated group work. 

The design of empirical studies of requirements negotiations would not be possible 

without an understanding of available methods for the study of groups. A review of the 

literature depicted laboratory experiments as an appropriate practice for the systematic 

investigation of negotiation processes. Key concepts of experimental design were 

introduced and Krathwohl's (1998) chain of reasoning was described as a roadmap to 

follow when designing empirical studies. 

The key concepts and models described above form the paradigm developed for the 

study of computer support in distributed requirements negotiations. Drawing on this 

paradigm, the second objective was: 



2. To develop a methodology to guide empirical studies of computer-supported 

distributed requirements negotiations. 

This objective was fulfilled through the development of such a methodology in 

Chapter 3. Based on the elements of the paradigm constructed in Chapter 2, the 

methodology was developed as a progression of actions a researcher takes in designing and 

managing empirical studies of computer support in distributed requirements negotiations. It 

discusses issues to be considered at each phase in research design and formulates 

recommendations on appropriate methods and techniques to be used in the design of such 

studies in Requirements Engineering. 

The methodology began with advice on the analysis of the situation to be studied, and 

the relevant roles involved in it. Checkland's (1981) Soft System Methodology was used as 

an appropriate method for the analysis of requirements negotiations that take place within a 

human activity system. Requirements negotiations were analyzed as complex situations that 

involve stakeholders playing diverse roles, and a negotiation space was analyzed. Its 

minimum boundary was outlined, as a reference for studies of requirements negotiation 

situations. An integral part of the situation investigated, is also the requirements task that 

the groups are involved in and guidelines for its examination were formulated. Integrative 

approaches to negotiation were described as important to study in the context of software 

development and guidelines on task design in controlled settings were outlined. 

Then, issues related to a possible treatment in the study was analyzed, namely the 

distributed setup and the computer technology to be investigated in distributed 

requirements negotiations. The methodology addressed distinguishing features of studies of 

computer-supported distributed requirements negotiations; more specifically, several 

configurations featuring different stakeholders' roles in different distributed settings were 

found to be relevant and important to study. 

Another important aspect of investigations of computer support in requirements 

negotiations is deciding on the aspects (e.g. group performance, negotiation behavior, 

participants' satisfaction) believed to be affected by the change in communication 

technology. Based on theoretical models and empirical evidence about groups with 



technology, recommendations on relevant aspects and their relationships in computer- 

mediated negotiation tasks were presented. 

The methodology progressed with a description of appropriate methods for gathering 

and analyzing data in order to determine any potential effects on the aspects defined at the 

previous step. Finally, guidelines with regard to the procedure were formulated. 

This methodology was developed in response to the need for systematic methods for 

the investigations of complex phenomena in groups using meeting support systems in 

distributed requirements negotiations. If a body of empirical knowledge on computer- 

support for distributed requirements negotiations is to be built as a result of successive 

investigations of the phenomena, then the empirical situation in which these results were 

obtained needs to be carehlly developed, managed and documented. The methodology 

developed in this thesis makes it possible: it provides the researcher with a systematic way 

to design and conduct an empirical study of computer support in distributed requirements 

negotiations. The methodology not only addresses the relevant aspects to study in such 

investigations, but also provides a toolset of appropriate methods and techniques to be used 

in tackling those aspects, as well as a logical progression to be followed in doing so. 

The methodology can be used to investigate diverse research questions and 

hypotheses in computer-supported distributed requirements negotiations and the third 

objective of this research was: 

3. To apply this methodology to the design of an empirical study of computer 

support in distributed requirements negotiations. 

Designing a laboratory study that investigated requirements negotiation and its 

computer support in distributed settings fblfilled this objective. The methodology in 

Chapter 3 was developed to provide a systematic way for the design, management and 

documentation of laboratory experimental situations of requirements negotiations. In 

Chapter 4, a particular requirements negotiation situation was described and particuIar 

research hypotheses in relation to its computer support in distributed settings were 

formulated. Following the steps prescribed in the methodology, the empirical investigation 

was designed, carried out and documented. 



The situation investigated in this particular instantiation of the methodology featured 

a situation often encountered in current software development practice: the time constraint 

triggered the need to negotiate a smaller requirements scope. By applying the methodology 

developed in this research, the investigation of the communication of well-defined roles 

(two actors and a system analyst) negotiating in meaninghl distributed group settings was 

possible. The design of the distributed setup enabled the investigation of the distributed 

communication of the two system users whose requirements were in conflict and the 

comparison of face-to-face meetings with several distributed settings that featured different 

physical distribution of participants. Also, the controlled nature of the experiment enabled 

the design of a task with integrative potential; the task enabled agreements of different 

degrees of integration of negotiators' interests. The situation did not feature any power or 

status relationship and allowed for a most integrative agreement in which the highest joint 

(equal) benefit was possible. 

The study examined the decision quality (i.e. the extent to which the agreement was 

integrative of negotiators' interests) in one face-to-face and four distributed experimental 

conditions. A combination of quantitative and qualitative methods was used in gathering 

empirical evidence in the study. The use of questionnaires that included both selected- 

response and open-ended items was complemented by observations of group interaction 

and interviews with the participants and facilitators. Also, the usage of the shared electronic 

workspace was monitored for detailed analysis of negotiation behavior. The collected data 

was analyzed in order to test the study hypotheses. This was related to the fifth objective in 

this research: 

4. To analyze and interpret the results of the empirical study. 

This objective was fblfilled through the presentation, analysis and discussion of the 

study results in chapters 4, 5 and 6. The empirical evidence indicated different negotiation 

behaviors of the stakeholders whose requirements were in conflict, in face-to-face vs. 

remote interaction. The interpretation of these results enabled the formulation of a 

preliminary understanding of the negotiation behavior of key stakeholder roles in 

Requirements Engineering. First, distributed groups were found to reach agreements of 

quality at least as high as were face-to-face groups. Further, the findings suggest that the 

negotiation in distributed, computer-supported communication settings led to a less socio- 



emotional, more task-oriented behavior, possibly enabling a more rational approach to 

requirements conflict resolution. Groups in Dl  reached the most integrative agreements 

that incorporated the negotiators' most important interests and provided the highest joint 

benefit in the negotiation of requirements. Furthermore, the investigation of a combination 

of task- and group-related variables, together with group interaction aspects, provided a rich 

picture of the human processes and negotiation behavior in face-to-face and computer- 

mediated requirements negotiations. Numerical information on decision quality was 

complemented with rich qualitative data on participants' assessment of the computer 

technology, and the negotiation process and outcome. Further, detailed behavioral analysis 

was performed on four groups in the form of four case studies. The graphical 

visualizations of group behavior (SYMLOG field diagrams) and negotiation behavior 

(negotiation trajectories) were complemented by observations made by both the facilitators 

and researcher and enabled a detailed description of what occurred during the face-to-face 

and distributed meetings (in Dl). This information was examined for commonalities and, 

enriched by interview data, it enabled the formulation of an explanation of the negotiation 

behavior in the distributed settings Dl,  in which decisions of the highest quality were 

reached. The study of the four cases in this study was also an example of scientific inquiry 

that used mostly qualitative methods in the formulation of a hypothesis, based on trends 

observed in the data. 

Another distinguishing feature of the application of this methodology was the ability 

to investigate an important role in requirements negotiation meetings, namely the role of 

the meeting facilitator. The facilitation of computer-mediated requirements negotiations 

was examined in face-to-face and computer-mediated settings and aspects that were 

beneficial or detrimental to facilitation were reported. 

8.2 Contributions To Research 

The contributions of this research to knowledge and research in Software Engineering 

are both in the methodological and empirical domain. The development of the research 

methodology and its application to the design of an empirical study improve the current 

state of the art in the research and practice in Requirements Engineering and represent the 

main contributions of this research. 



First, the methodology advances the knowledge in Requirements Engineering by 

providing a systematic way of designing and managing empirical studies of computer- 

support for distributed requirements negotiations. Conflicts and negotiations were 

identified as critical aspects in managing requirements and the investigation of computer 

systems to support conflict resolution in distributed software development teams is a 

pressing need in Software Engineering. An understanding of how stakeholders reach 

resolution in distributed requirements negotiations demands thorough empirical 

investigation. It is, however, that the use of empirical methods to address this problem has 

not been rigorously investigated. 

The methodology developed in this thesis provides detailed guidelines for the design 

of empirical studies of requirements negotiation situations and investigations of research 

questions or hypotheses about computer support in distributed development teams. It draws 

upon a multi-faceted paradigm, in which appropriate concepts, models and methods are 

brought together. The methodology progresses as a logical sequence fiom an analysis of the 

requirements negotiation situation, the relevant distributed settings and the computer 

technology for requirements negotiations, to a discussion of important aspects to 

investigate and appropriate data collection and analysis procedures. 

Further, the methodology itself represents a powerful framework for the design, 

management and documentation of multiple studies investigating same or different aspects 

in computer-mediated requirements negotiations. It enables the construction of a body of 

knowledge based on empirical evidence and thus allows researches to conduct meta- 

analysis studies of particular effects in computer-mediated requirements negotiations. The 

purpose of rneta-analysis studies is to find invariant underlying relations suggested 

collectively by the empirical findings of multiple individual studies (e.g. the impact of the 

physical separation of the negotiators at remote sites on the negotiation outcome). Such a 

meta-analysis is not possible, however, if the individual studies do not report properly the 

research design (e.g. variables investigated) and the effects found. For example, a meta- 

analysis of 35 studies of information visualization has found that only six studies filly 

satisfied the selection criteria and could be included in the meta-analysis (Chen & Yu, 

2000). Thus hture studies of computer-mediated requirements negotiations that are 



designed, managed and documented by following the methodology developed in this 

research will be easily incorporated in future meta-analyses of particular effects. 

Second, empirical evidence of computer support for group processes in distributed 

requirements negotiations is scarce. Thus, the empirical study in this research represents 

not only an example of the application of this methodology to investigate a particular 

requirements negotiation situation and particular hypotheses, but also new empirical 

evidence in Requirements Engineering. 

The findings of the laboratory study provided an answer to the question of computer 

support in distributed requirements negotiations, when a multimedia meeting system was 

used to facilitate the distributed negotiation of constraints in software development. The 

meeting system featured the integration of audio and video channels, and the real-time 

access to shared applications. The investigation of the negotiation of stakeholders whose 

requirements were in conflict revealed that such a multimedia meeting system successfully 

supported the negotiation. Contrary to the media effects theories predictions, it was found 

that there was no increase in the performance of face-to-face groups as compared to the 

distributed groups. Moreover, the computer-supported distributed setting in which the two 

negotiators communicated from two remote locations was found to be particularly 

conducive to reaching the most integrative agreements in negotiation. 

Further, the human facilitation of the distributed requirements negotiations was 

possible and the focused inquiry into the facilitation of both face-to-face and distributed 

settings enabled the description of problems caused by the restriction of the communication 

medium. However, aspects that were beneficial to facilitation in the computer-mediated 

settings were also described, together with some "facilitation tools" found in the medium 

itself. 

These findings have practical i~nplications for the software industry practitioners, in 

shedding light on the potential opportunities that multimedia meeting systems offer to 

distributed requirements negotiations and their human facilitation. They suggest that the 

apprehension in use of videoconferencing systems for conflict resolution tasks in 

requirements meetings is no longer justified if shared application channels are added, which 

is possible in an era of "multichannel" computer-mediated communication. 



8.3 Recommendations 

The empirical evidence collected in the current study and the experience gained 

through designing, managing and documenting it allows the formulation of 

recommendations for the software industry practitioners involved in designing and 

facilitating computer-mediated environments for distributed requirements negotiation 

(§8.3.1), the formulation of practical advice for the facilitators of such environments 

($8.3.2) and recommendations for individual researchers or research groups replicating the 

study conducted in this research (58.3.3). 

8.3.1 Recommendations for software industry 

Chapter 7 (97.4) fi-amed implications for software industry practitioners, stressing the 

importance of considering multimedia-meeting systems in designing requirements meetings 

in geographically distributed software development. Further, the empirical investigation in 

this thesis enables the formulation of practical advice to managers in software industry, as 

follows: 

Ella bZe computer-mediated requirements negotiations irt which appropriate roles 

participate. In requirements meetings, the involvement of relevant stakeholders is 

critical in enabling consensus on requirements that is based on relevant domain 

knowledge and system expertise. However, as discussed in Chapter 2, case studies 

of requirements meetings in multi-site development reveal that when it comes to 

selecting participants for such meetings, managers try to strike a balance between 

allowing the software practitioners to talk to 'the right people' and maintaining the 

smooth running of the rest of the business (Al-Rawas & Easterbrook, 1996). In 

this direction, the results of t h s  research relate to the evidence that 

videoconferencing based systems enable the participation of a larger group of 

stakeholders in the meeting (e.g. Fulk & Dutton, 1984). The managers' task in 

deciding who to fly to remote site and attend such meetings is replaced by the task 

of scheduling the use of the videoconferencing rooms at the remote sites and 

meeting times for all relevant stakeholders to be involved. 

Furthermore, integrative resolutions in requirements conflicts contribute to the 

development of software that better meets the needs of the system stakeholders. In 



this research, the use of the multimedia meeting system was beneficial to integrative 

agreements. The fact that the distributed groups in which the stakeholders with 

conflicting views had the best performance among all distributed groups provides 

evidence that involving such relevant stakeholders from remote sites was not only 

possible but beneficial for conflict resolutions. 

In conclusion, it is recommended that the managers in the software development 

project enable computer mediated requirements negotiations in which the relevant 

people participate. T h s  research revealed not only that this was possibIe but also, 

even more important, beneficial to the requirements conflict resolution. 

Audio and video channels, and real-time access to a shared electronic workspace are 

critical components of synchronous, human facilitated requirements negotiations. 

Making decisions on which groupware systems to adopt in enabling distributed 

software development collaborative tasks is not easy, given the plethora of 

multimedia meeting systems available on the market. In this thesis, Chapter 3 

formulated a number of recommendations for technological support to be 

investigated in studies of distributed requirements negotiations (53.3.2). Meeting 

systems that incorporate audio arid shared application capabilities were main 

candidates for such studies. The recommendations on the inclusion of the video 

channeI were not as definite -- although a valuable resource in mediating 

interpersonal interaction in negotiation tasks, since earlier studies failed to provide 

consistent evidence on its value. The distributed interaction in the current study was 

mediated by the multimedia meeting system NetMeeting, a desktop conferencing 

tool that encbled high quality audio and video channels, and real-time shared 

application capabilities. The video feeds (the image of the remote room and the 

image of the list of requirements) were displayed on the large electronic boards in 

each room, producing the effects of a video conferencing wall. The empirical 

evidence collected indicates that this system provided support for the distributed 

requirements negotiations and thus underscores the recommendations formulated in 

Chapter 3. Moreover, the provision of the video space consisting of two video 

feeds, i.e. the image of the remote participants and real-time access to shared task 

objects, was very useful. It created a rich communication channel that afforded a 



greater mutual understanding in the negotiation of requirement. Although 

characterized by a very short delay in the transmission of the video image, the 

visual space was useful not only in providing cues to facilitate tun-taking, but in 

conveying the participants' attitudes, how much was being understood and whether 

participants agreed or disagreed in the negotiation. Second, the manipulation of the 

shared list of requirements was essential in establishing attentional focus and 

following the group process. 

Also, the empirical evidence found in this study fiuther emphasizes the importance 

of providing the human facilitator with these communication modalities. If no other 

monitoring tools are provided, the audiohide0 channel is a powerfhI tool in 

monitoring the group dynamics. This is supported by the fact that the two main 

problems in facilitation were related to the ability to see, hear and be heard in the 

interaction. Also, real-time sharing capabilities (such as word editing in the present 

study) are useful tools in the creation and maintenance of meeting agenda. 

Advice for software industry 

m Enable computer-mediated requirements 
negotiations in which appropriate roles participate - Audio and video channels, and real-time access to 
a shared electronic workspace are critical 
components of synchronous, human facilitated 
requirements negotiations 

8.3.2 Recommendations for the facilitation of such meetings 

The current empirical study investigated the largely unexplored aspect of human 

facilitation in distributed requirements meetings. The evidence indicates that distributed 

facilitation was possible and that the medium itself provided useful facilitation support, 

although potential problems in facilitating computer-mediated requirements negotiations 

were identified. The evidence collected, mostly qualitative, allows the formulation of 

recommendations for the facilitation of hture similar meetings, in the form of advice fkom 

the three expert facilitators in the current study. They are discussed as follows and 

summarized in the adjacent box. 



Establish ground rules in the interaction. The facilitators found that it was necessary, 

given the restrictions in the communication medium, to advise the participants to 

wait until the other participants have finished their statements and to address them 

by name, so that statement target is clear in conversation. 

Discourage private conversations between co-located individuals. Private 

conversations at the remote site were found as distracting, creating a sense of 

isolation and were hindered the facilitators' ability to follow the group's 

conversation and process. 

Use a shared editirlg application to write down process steps. The use of the WordPad 

application was found as very helpful in keeping the agenda and a record of 

important decisions in the meeting. High visibility of the process' steps and artifacts 

in the meeting is very important for the facilitator's ability to follow the group 

interaction and help its achieving of the common goal. 

Ifpossible, meet the participants in person prior to the distributed meeting. When asked 

whether they would consider facilitating future distributed meetings, two facilitators 

responded that, although face-to-face meetings are preferred, they would not 

hesitate to do it again. The third facilitator mentioned that it would depend on the 

technological characteristics present in the communication link. Although 

facilitation in distributed settings may prove cost-effective, a significant trade-off 

that emerges is in the area of interpersonal relationships, i.e. "I didn't build 

relationships the sante way I would to in face-to-faceff (Facilitator 3), and I f . .  .hard 

to build a i0elationship ... and that may be a limiting factor, tlzat may make the 

difference between successfil and failed meetings" (Facilitator 2) .  These findings 

suggest that face-to-face contact with participants before the meeting contributes to 

the establishing of interpersonal relationships beneficial both to the' group 

interaction and its facilitation in computer mediated meetings. 



Have the purpose of the meeting (e.g. the group task) clearly defined. In this study the 

requirements negotiation task was fairly structured and was designed as a scheduled 

meeting of 40 minutes. As Iong as the resources that enable computer-mediated 

requirements meetings are only availabIe for a pre-determined amount of time (e.g. 

the videoconferencing room is scheduled for an hour), these results are relevant and 

thus distributed facilitation is possible. However, it is important to mention 

Facilitator 1's note with regard to the design of such meetings: ''I know that 

personally 1 would facilitate in a distributed manner only f the task and timelines 

were clear ... if more contplex and open-ended the task, face-to-face meetings may 

be preferred 'I. 

Advice from the facilitators 

Establish ground rules in the interaction, e.g. wait until 
the other participants have finished their statements and 
address them by name 
Discourage private conversations between co-located 
individuals 
Use a shared editing application to write down process 
steps and keep in agenda 
If possible, meet the participants in person prior to the 
distributed meeting 
Have the purpose of the meeting (e.g. the group task) 
clearly defined 

8.3.3 Recommendations for researchers 

The design and management of the empirical study in this research was a significant 

undertaking. As with any laboratory experiment, the research design represents a thorough 

plan that specifies the participants, the task design, the technology setup, and data 

collection and analysis procedures. Exploratory in nature, the study investigated computer- 

mediated requirements negotiations in a controlled setting and its findings represent a 

significant step in shedding light onto controversial issues in Requirements Engineering. 

Further replications of the experimental situation are needed, however, to gain more 

confidence in these results. This section formulates recommendations for individual 

researchers or research groups who would replicate this study. This practical advice builds 

on insights into successful practice in the current study, as follows: 



Study participants. Most laboratory studies would use University students in a role- 

playing scenario. It becomes important to involve participants with appropriate 

knowledge and skill and carefhl attention should be paid in the selection of 

participants in requirements negotiation situations. 

First, participants playing the roles of developers or customers need to be familiar 

with software development processes, in order to understand the process of 

requirements negotiation. For example, in the current study the prerequisite for 

participation was attendance in the Software Engineering 451 course at the 

University of Calgary. In this course students are involved in developing software 

projects, both in the role of customer and developer of the software. Also, the issue 

of participant skill in negotiation processes was raised during recent presentations of 

this research to several research groups. Although it may appear that skilled 

negotiators would make a difference on how the requirements meetings are 

conducted, requiring study participants to be familiar with negotiation strategies is 

not necessary in the laboratory setting. It is that real-life situations involve software 

developers and customers that may or may not have such negotiation skill or 

training. 

Second, it is very important that expert facilitators play the role of the facilitator in 

laboratory situations of requirements meetings. Students could not play this role, 

unless appropriate training is provided. From this perspective, any laboratory study 

of facilitated requirements meetings are in fact experimental simulations in which 

expert facilitators are brought in the laboratory setting to mediate groups for 

research purposes. 

Task design. One methodological component that is challenging for the experimenter is 

the design of the experimental task. The study participants need to be able to 

understand and learn the task in a short period of time, so that they can perform 

adequately during the study. In investigations of requirements negotiations the 

researchers needs to design a task that the participants (most often University 

students) can relate to easiIy. For example, in the current study the bank 



management task was chosen based on the assumption that most students are 

familiar with banking operations and interactions with banking personnel. 

Consequently, it is important that the experimental task approaches the real-live 

model with which they would be familiar. Thus the validation of the task design 

with domain experts becomes critical. For example, in the current study a thorough 

examination of the operations to be performed on the system (by the two bank 

employees) was conducted together with a Royal Bank representative in Calgary, to 

ensure the task's validity. 

Technology setup. Reliable computer-based communication link is important in 

ensuring that the effects observed in the study are not due to changes in the 

technology used to mediate the distributed settings. For example, in the current 

study a decision was made to use a dedicated Ethernet link between the two 

experimental rooms to avoid interference with other traffic in the local network. 

Data collection. Zealous researchers may be tempted to collect large amounts of data in 

the study, when a balance needs to be struck in the design of the collection 

procedures. For example, questionnaires are powerful instruments to obtain written 

feedback from participants on diverse aspects under investigation. However, they 

should be of reasonable length and designed in such a way to maximize the 

effectiveness of data collection without putting a burden on the study participants. 

On the other hand, the researchers are advised to maximize data collection through 

participant observation and interviewing. For example, in the current study the 

investigator sat through all the sessions and that enabled the collection of rich 

information on what occurred during the requirements negotiations. In this respect, 

researchers are advised to inform the study participants that such observations are 

necessary in order to assist with the technology in the event of computer failure. 

Without such an explanation, the study participants may act differently then normal, 

under the assumption that they are being observed and assessed individually. 

Similarly, in the current study it was found that a shorter post-session questionnaire 

would have made a better use of the time allocated to the actual sessions. Holding 

interviews with the participants is equally important but some of the interviews had 



to be shortened because the time allocated in between sessions did not permit both 

the filling of the questionnaires and discussions with the group members. 

Advice for researchers 

lnvolve participants with appropriate knowledge and skill 

Design a task to which the participants can relate easily 

Validate the task with domain experts 

Ensure reliable computer-based communication technology in 
the distributed settings 

Strike a balance in the design of data collection procedures, to 
allow for multiple instruments to collect rich information 

The recommendations for the software industry, for meeting facilitators and researchers are 

summarized in the table below. 

Recommendations Based On The Empirical Evidence And Experience 
Gained In Designing, Conducting And Documenting The Current Study 

ADVICE FOR SOFTWARE INDUSTRY 

ADVICE FROM THE FACILITATORS 

ADVICE FOR RESEARCHERS 

Enable computer-mediated requirements 
negotiations in which appropriate roles 
participate 

Audio and video channels, and r ea l -he  
access to a shared eIectronic workspace are 
critical components of synchronous, human 
facilitated requirements negotiations 

Establish ground rules in the interaction, e.g. wait 
until the other participants have finished their 
statements and to address them by name 

Discourage private conversations between co- 
located individuals 

Use a shared editing application to write down 
process steps and keep in agenda 

If  possible, meet the participants in person prior 
to the distributed meeting 

Have the purpose of the meeting (e.g. the 
group task) clearly defined 

Involve participants with appropriate knowledge 
and skill 

Design a task to which the participants can relate 
easily 

Validate the task with domain experts 

Ensure reliable computer-based communication 
technology in the distributed settings 

Strike a balance in the design of data 
collection procedures, to allow for multiple 
instruments to collect rich information 



8.4 Future Work 

The research reported in this thesis represents significant advances in the area of 

experimental requirements engineering and provide opportunities for further research both 

in the methodological and empirical domain. 

Experimentation in Requirements Engineering, as in Software Engineering, is a 

young discipline. The experiment conducted in this research contributes to the scarce 

empirical evidence about computer support for distributed requirements negotiations. Its 

findings are related to the evidence found by Boehrn and Egyed (1998) on promising 

support of groupware for negotiation processes in distributed settings. Further, the 

methodology developed in this thesis makes possible the formulation of a long term 

research goal in experimental Requirements Engineering, namely to build a body of 

knowledge based on empirical evidence of distributed, computer-supported requirements 

negotiations. As the field of Requirements Engineering matures, our understanding of 

complex phenomena of groups using computers for distributed requirements processes 

evolves. In this direction, it is necessary that we are provided with patterns of knowledge 

and evidence gained through a series of experiments that study similar or related aspects of 

computer-mediated requirements negotiations. 

In any empirical study, results depend on the situation and the method used to 

investigate it. The methodology developed in this research enables the design, management 

and documentation of laboratory studies of such phenomena. It provides a fiarnework for 

understanding the empirical evidence of groups using computers in distributed 

requirements negotiations, since the methodology provides guidelines for documenting the 

requirements negotiation situation under study, the roles investigated, the group settings 

and technology used in the distributed communication, and the data collection and analysis 

methods used. Therefore, fiuther studies that use this methodology to replicate this study 

are possible and necessary. 

First, fiirther laboratory studies are needed that replicate the situation studied in this 

thesis, and that overcome the weaknesses of this empirical study, as discussed in Chapter 7. 

One limitation was that of a relatively small sample. Thus, a possible direction would be to 

replicate the same experimental situation with a larger size sample and observe whether the 



same results are obtained. The experimenter is then constrained only by the number of 

expert facilitator involved in the study. Given the possibility of a learning effect with the 

structure of each group setting, then each facilitator cannot mediate more than one group in 

each group setting, i.e. experimental condition. For example, if the researcher intends to 

study a sample of six groups in each experimental condition, then six facilitators need to 

participate in the study. 

However, the SYMLOG analysis of four group settings in the current study revealed 

an interesting research question, i.e. that the computer-mediation may replace the need for 

human facilitator, and thus future studies need to investigate the aspect of facilitated vs. 

non-facilitated groups to identify whether human facilitation is useful in cornputer- 

mediated distributed requirements settings. The researcher needs to keep in mind, however, 

that only four groups' interaction was analyzed and that the SYMLOG analysis of all 

groups in the study is needed in order to frame more convincing hypotheses for future 

studies of human facilitation in distributed requirements negotiations. 

With respect to the study of facilitated meetings also, it is important that future 

investigations have the facilitators mediate the meetings in different orders, to eliminate a 

possible learning effect with the technology, need to be the topic of future studies. In this 

respect, industrial situations offer the opportunity to investigate facilitation of distributed 

requirements negotiations when technology with which the facilitators are familiar. 

Similarly, the use of students in the laboratory setting was noted as a limitation of this 

study. A distinction between experimental and field studies in negotiation situations has to 

do with human participants and their working relationships, and the motivation that the 

participants have (or are told they have) to negotiate in the study. It is also the participants' 

level of acquaintance with each other that may play a role in how requirements negotiations 

take place. Situations may occur where the negotiators (e.g. two system users working for 

the same department in the customer organization) have well-established personal and 

working relationships, i s .  know each other very well and have a long working history in 

the organization. One would assume that, intuitively, they would be very much concerned 

with their relationship in the hture and be very cooperative and more wilIing to reach 

integrative agreements that would maintain good working and personal relationship. 



While none of these factors have been explicitly investigated, it is important that 

future studies do. Also, it becomes relevant that the relationship between factors such as 

working relationships, level of acquaintance and gender issue, and the negotiation outcome 

and behavior are studied in field settings. The difference between investigations in the 

laboratory as opposed to real software development projects is what Basili (1 996) termed as 

studies "in vitro" vs. "in vivo". As Basili notes, a sign of maturity in experimental Software 

Engineering is the move towards field studies rather than controlled laboratory settings. 

Once an understanding of the phenomenon is achieved in the controlled environment, 

attempts couId be made to tackle less controlled settings. Field experiments, as field studies 

with one major intervention, are a natural step towards studies of settings with greater 

realism of software development projects. For example, the experimental condition Dl was 

identified as most conducive to negotiation in distributed requirements engineering and its 

m h e r  investigation in the field is worthwhile and important. Thus, field experiments 

investigating the same negotiation situation in F2F and distributed settings that resemble 

Dl are necessary in order to (1) validate the results found in the laboratory and (2) to 

achieve a better understanding of the phenomena. 

It is, however, that the experimenter loses some control (or most of it) in field 

research and, as discussed in the methodology, there are aspects that make the design and 

management of field experiments different than the laboratory study presented in this 

thesis. First, field experiments investigate real requirements conflict situations in real 

software development projects, in the context of real organizations. The Analysis of 

Situation is equally important in identifying the CATWOE elements, narneIy the roles, the 

environmental constraints and the Weltanshauung. If in laboratory experiments this 

information is used in the design of the experimental roles (to which study participants are 

assigned at random), this aspect becomes less relevant in the field due to a possible lack of 

control in assigning software designers or system users to roles. However, the identification 

of the Weltanshauung, which provides a framework for understanding conflict resolution, 

becomes of greater importance. Also, while the design of the requirements negotiation task 

that allows integrative agreements was recommended in laboratory studies, the resolution 

of requirements conflict "in vivo" might be characterized by both distributive and 



integrative agreements. Consequently, the researcher may only attempt to understand the 

conflict and its resolution at best, without being able to control its characteristics. 

The study of Distributed communication settings in the field is important in order to 

validate the laboratory findings with respect to the experimental conditions F2F and Dl.  

Thus the manipulation of the communication setting is an important candidate for the 

researcher's intervention in field experiments. For example, the researcher may study 

groups of designers and system users in a setting resembling Dl  and compare them with 

groups negotiating in face-to-face meetings. However, participants1 assignment, leave alone 

random assignment, to experimental conditions may become infeasible in field 

experiments, where the designers and users of the system join the requirements negotiation 

from locations in their natural workplace. Similarly, control of Computer Technology to be 

used in distributed settings may be less than the researcher would desire. Field experiments 

may need to make use of the technology available within the organization at the current 

time. One important aspect discussed in Chapter 7 was a possible learning effect of the 

facilitator's with the technology. In this respect, industrial situations offer the opporhmity 

to investigate the facilitation of distributed requirements negotiations with technology with 

which the facilitators are familiar, thus eliminating the possible limitation in the study. 

While the Aspects important to study and Data Collection procedures discussed in 

the methodology are relevant in field settings as well, the researcher is more restricted in 

the latter on the type of D ~ t a  Analysis that could be performed on the evidence found in 

relation to these aspects. For example, a consistent evaluation of the decision quality was 

possible in the laboratory; this may not be possible in the field. The tasks performed by 

different groups in field experiments may not be similar enough to permit comparison. 

While Critical Comparisons were defined in the laboratory study for the objective values of 

decision quality, the field experimenter instead may be faced with the need to investigate 

more subjective evaluations in different "experimental group settings". They include 

aspects in the category of user-responses, which provide a more subjective evaluation of the 

situation in each experimental group setting. 

Besides field experiments, other directions for future research are worth pursuing. For 

example, studies investigating other complex situations that involve power relationships in 



organization are important, since these relationships play an important role in the 

negotiation of requirements. The evidence found in the present study indicates an enhanced 

ability to stay objective and a possibly lowered ability to influence others in computer- 

mediated settings. This effect is thus worth investigating in studies that explicitly consider 

power relationships. Further, in relation to these studies, aspects that were not examined 

explicitly in the present study become relevant. For example, domination, participation and 

depth of analysis are important factors to study in meetings dominated by power 

relationships. 

Finally, in the present study the computer technology did not incorporate explicit 

support for the negotiation process. It becomes relevant that fbture studies examine 

multimedia meeting systems that incorporate systems such as WinWin (Boehrn et al., 

1995). 

8.5 Final thoughts 

Every reader will remember something different about this thesis. Some might 

remember the design of a laboratory experiment that studied several distributed group 

settings and a rather sophisticated requirements negotiation task; others might remember 

groups negotiating requirements over a videoconferencing-based meeting system and the 

controversial results that groups at a distance perform better than co-located ones; still 

others might only remember rich SYMLOG diagrams and negotiation trajectories. While 

these contributions are innovative and important, they are not the essence of this thesis. 

This thesis is about how to empirically investigate the use of computers to aid the 

communication of groups that negotiati: requirements at a distance; and how to do it in a 

systematical way. Knowing what works and what does not work, and why, will contribute 

to building meeting systems that are effective in supporting such collaborative tasks in 

software development. The difficulty in the future years will not be of a lack of meeting 

systems designed for the collaboration of geographically distributed groups; it will be lack 

of evidence of how this technology is used by groups in distributed software development, 

negotiating requirements in particular, and the lack of knowledge about factors that make 

such use a success or failure. It takes the knowledge of a software engineer to understand, 



analyze and evaluate requirements negotiation tasks that are performed in global software 

development. However, it takes the knowledge of best models and practices developed in 

areas of computer-supported collaborative work, group research, negotiation behavior and 

social sciences to design and manage empirical investigations of computer support for 

distributed requirements negotiations. This knowledge is often not readily accessibIe to 

computer scientists and hence its encapsulation in the multidisciplinary methodology 

developed in this research. If this thesis is successfil, then it will contribute to its being 

looked upon in years to come as a first sound attempt to tackle such complex phenomena, 

amenable to improvements brought by future empirical studies in Distributed Requirements 

Engineering. 
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APPENDIX A Role Descriptions 

Role: Bank Teller Representative 

You are a Bank Teller Representative at the Rich Bank, and part of the team that defines the requirements for 
the new software system that will be introduced in your company. By acquiring this system, your bank aims at 
providing the most efficient system of face-to-face transactions with the clients, both a fast service when clients 
approach the teller's station and a personable service when they interact with the Persona1 Banking 
Representative. 

You are in a meeting today with another employee of the Rich Bank (Personal Banking Representative) and one 
of the developers' representative in order to fmalize the list of requirements for the new system. At an earlier 
meeting you all agreed on 12 requirements to be implemented (the list below). However, after an analysis of 
requirements done by the developers' team, their representative makes you aware that only the fnst 8 
requirements could be implemented in the time frame of 2 1 weeks that your company has been allocated for the 
development of this s o h a r e  product. 

Based on your job description and responsibilities at the Rich Bank, there is some functionality that you want 
from the system. You know best that this is the hnctionality of the system that you need from the system. Now 
you realize that some of the last 4 requirements are very important for the successful performance of your job 
and you want to move those 'above the line'. Note that the other employee of the bank may have different 
desired functionality. 

You are asked to negotiate with the software developer and the other employee of Rich Bank with the goal of 
getting the most important requirements to you implemented. Also the critical operations as described on the 
attached sheet need to be enabled by the system so you can do your job properly. 

You must negotiate with both the bank's and your own requirements in mind. 

1.The system shall enable the opeddeactivate accounts (bankingkredit) operations. 
2.The system shall display a screen showing history of transactions on banking accounts for the last 3 

months. 
3.The system shall enable the ordering of cheques on line 
4.The system shall automatically provide credit rating from an external agency. 
5.For each banking account, the system shall display detailed information on the account: owner(s), date 

created and balances. 
6.The system shall enable transactions such as: deposit~withdraw/transfer/payrnent 
7.The system shall display a screen with a profile of all accounts with information on owner(s) and date 

created. 

8. The system shall enable the updating of terms of credit accounts (e.g. grant credit, change payment 
terms). 

- 

9. For each credit account, the system shall display detailed information on the account: payments overdue, 
owner(s), date created, and balances. 

10. The system shall display a screen with information on client's due dates, liabilities (for all credit 
accounts) and assets (for all banking accounts). 

I 1. The system shall display a screen showing history of transactions on all accounts a client holds, for the 
last month. 

12. The system shall display the list of all accounts a client holds. 



Bank Teller Representative: your job responsibilities 

You are a Bank Teller Representative at the Rich Bank and you are the person to whom clients are directed when 
they want to do daily transactions or to find information on their banking accounts. For more persona1 transactions on 
credit accounts, such as requesting credit or an update of terms of mortgage agreements, the clients are directed to the 
Personal Banking Representative in your bank. Therefore the 'scope' of your activity covers mainly activities on 
banking accounts and is very limited with respect to activities on credit accounts. 

Clarification of terms: 
Banking accounts = chequing & savings accounts 
Credit accounts = VISA & mortgage & loans & credit line accounts 

The following paragraphs describe characteristics of your job responsibilities for face-to-face transactions with the 
bank's clients. They are presented and classified in the descending order of priority, for an efficient interaction with 
the clients and therefore a successful performance of your job. 

Critical operations 
These are the core operations your job description requires. In order to serve the client in a personable fashion, you 
need to be able to do the following operations: 

access 'client profile' which contains: 

1. a list of all accounts a particular client holds at your bank (just the names); this is important info for a 
quick look at the ties the client has with your bank, without any other detail on accounts 

2. for each of client's banking accounts, a quick 'account profile': - owner(s) 
- date created 
- balance 

3. for each of client's credit accounts, a quick 'account profile': - owner(s) 
- date created 
- balance 

4. perform transactions on request, such as: pay bills1 deposit 1 withdraw I transfer funds 

High priority operations 
In order to serve clients in a timely fashion, you need to be able to provide more detailed information on their 
banking accounts such as: 

a the history of transactions on banking accounts, in case clients ask for the situation of their banking 
accounts; or for any clarification of matters clients bring into discussion concerning these accounts; it 
contains a list of all transactions that went through the account together with the balance after each 
transaction. However, the relevant information obtained by this operation is the list of transactions, whereas 
finding the current balance on the account is really awkward this way. 

the list of due dates on credit accounts, in case clients ask or need to be reminded. This information is not 
included in the credit account profile mentioned at no. 3 under critical operations. 

and to 

order new cheques; althorigh it is rrot a frequent procedure, a faster procedure (e.g. on the computer) than 
the currcnt paper-based one, would improve the service with the clients. 

Medium priority operations 
Although you don't have the authority to do more than basic transactions on client's credit accounts (e.g. payments), 
you need to be able to provide some information on these accounts, such as: 

the history of transactions on credit accounts, in case clients want to know what went through their credit 
accounts; or for any clarification of matters clients bring into discussion concerning these accounts 

However, you do not have the authoritylresponsibility to perform more critical operations such as: 

openlinactivate any accounts 

change terns of loans/mortgages/Visa/credit line accounts (which have been termed as credit accounts), 
and for which it is necessary to obtain credit rating of clients fiom external agencies 

These operations are the responsibility of the Personal Banking Representative at your bank and therefore are of low 
importance to the performance of your job. 



Role: Personal Banking Representative 

You are a Personal Banking Representative at the Rich Bank, and part of the team that defines the requirements for 
the new software system that will be introduced in your company. By acquiring this system, your bank aims at 
providing the most efficient system of face-to-face transactions with the clients. This requires both fast service when 
clients approach the teller's station and personable service when they interact with the Personal Banking 
Representative. 

You are in a meeting today with another employee of the Rich Bank (bank teller) and one of the developers' 
representative in order to finalize the list of requirements for the new system. At an earlier meeting you all agreed on 
12 requirements to be implemented (the list below). However, after an analysis of requirements done by the 
developers' team their representative makes you aware that only the f ~ s t  8 requirements could be implemented in the 
time frame of 2 1 weeks that your company has allocated for the development of this software product. 

Based on your job description and responsibilities at the Rich Bank there is some functionality that you want from 
the system. You know best that this is the functionality of the system that you need from the system. Now you realise 
that some of the last 4 requirements are very important for the successful performance of your job and you want to 
move those 'above the line'. Note that the other employee of the bank may have different desired functionality. 

You are asked to negotiate with the software developer and the other employee of Rich Bank with the goal of getting 
the requirements most important to you implemented. Also the critical operations as described on the attached sheet 
need to be enabled by the system so you can do your job properly. 
You must negotiate with both the bank's and your own requirements in mind. 

1. The system shall enable the openldeactivate accounts (banking/credit) operations. 

2. The system shall display a screen showing history of transactions on banking accounts for the last 3 months. 

3. The system shall enable the ordering of cheques on line 

4. The system shall automatically provide credit rating from an external agency. 

5.For each banking account, the system shall display detailed information on the account: owner(s), date created 
and balances. 

6. The system shall enable transactions such as: deposit/withdraw/transfer/payment 

7. The system shall display a screen with a profile of all accounts with information on owner(s) and date created. 

8. The system shall enable the updating of terms of credit accounts (e.g. grant credit, change payment terms). 
...................................................................................................................................... 
9. For each credit account, the system shall display detailed information on the account: payments overdue, 

owner(s), date created, and balances. 

10. The system shall display a screen with information on client's due dates, liabilities (for all credit accounts) 
and assets (for all banking accounts). 

I 1. The system shall display a screen showing history of transactions on all accounts a client holds, for the last 
month. 

12. The system shall display the Iist of all accounts a client holds. 



Persona1 Banking Representative: your responsibilities 

You are a Personal Banking Representative at the Rich Bank and you are the person to whom clients are directed for more 
personal transactions. Other daily banking activities are performed at the Bank Teller station in your bank. More personal 
transactions include transactions on credit accounts, such as granting credit or updating terms of mortgage agreements. 
Therefore the 'scope' of your activity covers mainly activities on credit accounts and is very limited with respect to 
activities on banking accounts. 

Clarification of terms: 
Banking accounts = chequing & savings accounts 
Credit accounts = VISA & mortgage & loans & credit line accounts 

The following paragraphs describe characteristics of your job responsibilities for face-to-face transactions with the bank's 
clients. They are presented and classified in the descending order of priority, for an efficient interaction with the clients and 
therefore a successful performance of your job . 

Critical operations 
These are the core operations your job description requires. For a personable service with the client, you are the only one 
with authority to perform the following three operations: 

1. open new accounts / deactivate accounts on client's behalf or following bank's decision 

2. update terms of credit accounts. Examples include situations of clients requesting credit limit increases, 
granting of credit, or updates of mortgage agreements. 

In order to perform the above operation, it is critical that you are able to obtain the client's 'credit profile', which contains 
more detailed information on clients' credit accounts, such as: 

3. the list of all credit accounts a client holds (for a quick look at the credit ties the client has with your 
bank) 

4. history of transactions on a11 credit accounts at the local bank 

High priority operations 
In order to accommodate clients' request for updating the terms of credit accounts, it is important to: 

obtain, for cach credit account, complete info on 'account profile': 
- owner(s) 
- date created 
- current balance 

obtain payments overdue (days) on each credit account 

Further, it is important to complement the information from the local bank with occasional references to: 
credit rating from an external agency; 

Medium priority operations 
Although your responsibility does not cover operations on banking accounts (other than openfinactivate), operations such 

as: 
for each banking account, accessing 'account profile': 

- owner(s) 
- date created 

- current balance 
assist you in taking decisions of updating terms of credit accounts. 

However, doing basic transactions on banking accounts (e.g. deposits/withdrawalslpayments and ordering cheques) are out 
of the scope of your activities, they being performed by the Bank Teller Representative at hisher station. They are 
complementary services that your bank offers to clients. Therefore, they are of low importance to the performance of your 
job. 



Role: System Developer 

You represent the team of developers that implement a number of functional requirements of a new banking 
system for the "Rich Bank". The system is intended to improve the face-to-face transactions the Rich Bank 
performs with its clients. Following is a list of requirements that your team is asked to implement in the time 
frame of 21 weeks. The next page describes the estimated implementation times for individual functionality. 

You are in a meeting today with two customer representatives, in order to fmalize the list of requirements for 
the new system. At an earlier meeting you all agreed on 12 requirements to be implemented (the list below). 
However, after an analysis of requirements done by your team, you need to make the customers aware that only 
the frrst 8 requirements could be implemented in the time frame of 21 weeks that the Rich Bank has allocated 
for the development of this software product. 

In the session, the customers will be represented by a Teller and a Personal Banking Representative. Note that 
each of them may be interested in particular requirements that their job responsibility require for a success~ l  
performance of their job. However, due to limited banking domain knowledge, your team could not fully know 
what requirements are important for both customers (users of the system). Thus, today you are to ask them to 
decide whether the implementation of the first 8 requirements gives the appropriate functionality to both roles; 
otherwise, they need to make a decision on a new set of requirements. They cannot change (e.g. merge) the 
requirements but move them 'above' or 'below' the Iine. Your job is to make sure that they understand the time 
constraint you are dealing with and that they do not end up with a list of requirements that requires more than 
21 weeks of implementation. Because you already planned to start another project after this one, you cannot 
agree on more than 2 1 weeks of implementation h e .  

It is that the scope of activity for the Bank Teller covers mainly activities on banking accounts (chequing + 
savings accounts) and only limited access to the credit accounts (VISA + mortgage + loan accounts) whereas 
the Personal Banking Representative has responsibility/authority to work with the credit accounts. 

Estimated development times 

This is a list of estimated times for each individual functionality the customers asked initially. This represents 
"tacit knowledge" for you as a developer, you talk today "from experience". For now, please try to understand 
them and calculate the estimated times for the requirements on the previous page. You will validate them with 
the researcher, just before the actual session. 

Openldeactivate accounts (1 week) 
Display a list of banking accounts - a quick list, just the account names (1 week) 
Display a list of credit accounts -- a quick list, just the account names (1 week) 
Display history of transactions on 

all banking accounts for 1 month (1 week) 
all banking accounts for 3 months (3 weeks) 
all credit accounts for 1 month (1 week) 
all credit accounts for 3 months (3 weeks) 

Display information on accounts, based on the type of accounts: 
Owner(s) (1 week) 
Date created (1 week) 
Balances (1 week). (for credit accounts, "balances" = "liabilities" and for banking accounts, 
"balances" = "assets"). 
List of Due dates on credit accounts (1 week) 
List of Payments overdues (days) on credit accounts (1 week) 

It is not truly cumulative. For example, 
+ display for all banking accounts: 3 weeks ( = 1 week(disp1ay owner) + 1 week(disp1ay 
date created) + 1 week(disp1ay balances) 
3 display for aN credit accounts: 3 weeks (same as with banking accounts). 
However, display for all (banking + credit) accounts: 6 weeks ( = 3 weeks + 3 weeks). 



For all credit accounts, display due dates (1 week) 
Update terms of credit accounts (4 weeks) 
Enable transactions such as deposit/withdraw/transfer/payrnent (3 weeks) 
Order new cheques (2 weeks) 
Obtain credit rating (2 weeks) 

Note concerning the last two features (9 & 10): 

The implementation of any of these two features requires also the implementation of a communication 
interface layer with external agencies. However, if they are implemented together, the total 
implementation time is estimated to 3 weeks, as the communication interface layer would be 
implemented only once 



APPENDIX B 

WARM-UP TASK 

STUDENT SURVEY of TEACHING ASSISTANTS 

The department has recently decided to change the look of the student evaluation of teaching assistants form. 
Out of the six statements below, only three will appear on the new evaluation sheet. You are required to take a 
group decision on which three should be eliminated and which three will appear on the new form. 

Has adequate knowledge of the course material. 

Is clear and understandable. 

Utilized lab time well. 

Is punctual for Iabsltutorials. 

Is efficient in handling and returning assignments. 

Is approacl~able and helpful. 



APPENDIX C 

PRE-SESSION QUESTIONNAIRE ADMINISTERED TO PARTICIPANTS 

The intent of this section is to obtain some information about participants in this study. Information will be 
treated confidentially and only GROUP data will be reported as an outcome of this research. 

I .  What is your age (years)? 

2. What is your gender? Cl Male 
0 Female 

3. In how many software development projects have you been involved so far? 

Q 1-3 projects O 4-8 projects 0 more than 8 projects 

4. Please circle the choice that characterizes you best, for each of the following: 
Facts 

a) speak for themselves 
b) illustrate principles 

Are you incIined to be more 
a) hurried than leisurely 
b) leisurely than hurried 

At a party, do you 
a) interact with many, even strangers 
b) interact with a few friends 

At work do you tend to 
a) be sociable with your colleagues 
b) keep more to yourself 

Is it worse to be 
a) asofty 
b) hard-nosed 

Is it easier for you to 
a) put others to good use 
b) identify with others 

Do you find visionaries and theorists 
a) somewhat annoying 
b) rather fascinating 

Which is more of a compliment: 
a) "There's a logical person" 
b) "There's a sentimental person" 

Is clutter in the workplace something you 
a) take time to straighten up 
b) tolerate pretty well 

Which seems the greater fault: 
a) to be too compassionate 
b) to be too dispassionate 



5. Please read each statement and decide whether or not it describes you. If you agree with a statement answer 
TRUE. If you disagree with a statement, answer FALSE. 

TRUE FALSE 

0 0 1. I feel confident when directing the activities of others. 

0 0 2. I would make a poor military leader. 

0 0 3. I would like to be a judge. 

0 a 4. I avoid positions of power over other people. 

a O 5.  1 try to control others rather than permit them to control me. 

P 0 
6 .  I don't like to have the responsibility for directing the work of others. 

0 
7. I would like to play a part in making laws. 

0 a 
8. I have little interest in leading others. 

0 0 
9. In an argument, I can usually win others over to my side. 

0 0 

10. I feel uneasy when I have to tell people what to do. 

0 0 

0 cl 11, The ability to be a leader is very important to me. 

12. Most community leaders do a better job than I could possibly do. 
0 0 

0 13. 1 am quite effective in getting others to agree with me. 

a O 
14. 1 am not very insistent in an argument 

a 0 
15. I would like to be an executive with power over others. 

16. I would not want to have a job enforcing the law. 



APPENDIX D 

POST-SESSION QUESTIONNAXRlE ADMINISTERED TO PARTICIPANTS 

Very Satisfied Unsatisfied Very 
Satisfied unsatisfied 

1. How satisfied are you with the negotiation 
outcome? 
Please explain your answer. 

2. How satisfied are you with the meeting in 
general? 
Please explain your answer. 

Very Somewhat Somewhatnot Not 
effective effective effective effective 

At all 

3. How effective was tile meeting in achieving its 0 0 0 0 
objectives? 
Please explain your answer. 

4. How effective was the meeting in achieving your 
objectives'? a 
f lease explain your answer. 

5. How helpful do you believe the facilitator was today? 
0 very helpful 
D somewhat helpful 
0 somewhat not helpful 
O not helpful at all 



6. Please rate the communication process: 

1 2 3 4 5 

impersonal 0 0 0 

unsociable 0 0 0 

insensitive 0 0 cl 

unemotional 0 0 0 

cold a o Q 

good Q 0 Q 

difficult 0 0 0 

complex Ll 0 0 

formal Q 0 0 

7. Please rate the conversation: 

Strongly Agree Neutral Disagree Strongly 
Agree Disagree 

personal 

sociable 

sensitive 

emotional 

warm 

bad 

easy 

simple 

informal 

pleasant 

unsatisfactory 

agreeable 

interesting 

pointless 

argumentative 

cooperative 

polite 

formal 



8. How we11 do you know the others in the interaction? 

Moderately A little Not 
well at all 

a. The Personal Banking Representative (PBR) 
0 0 0 0 a 

b. The Bank Teller 
0 0 0 0 0 

9'. What person did you interact most with in the meeting today? 

O PBR O Bank Teller 

10'. Which of the folIowing characteristics do you believe characterize your behavior today: 
O competitive (pursue your own interests) 
Cl cooperative (pursue the bank's interests shared with the other customer) 

10. A. Did you believe that the PBR was working in the 
Cl best interest of the bank? 
O personal interest? 

B. Did you notice any change in the PBR's behavior during the meeting? 

Please explain your answer. 

113. A. Did you believe that the Bank Teller was working in the 
0 best interest of the bank? 
O personal interest? 

B. Did you notice any change in the Bank Teller's behavior during the meeting? 

Please explain your answer. 

' The names of the persons were appropriate for the case at hand, e.g., PBR would rate Teller and analyst. 
Only the negotiators were asked this question. 
The negotiators were asked only one of the 10 and 1 I ,  namely the other one. 



12. Please rate your agreement with how the following characteristics describe yourself in the meeting today: 

Strongly Agree Agree Neutral Disagree Strongly Disagree 

polite a 0 0 0 0 

rational 0 cl cl 0 0 

predictable 0 

confident 0 

trustwo~-thy o o o a a 

dominant 

sociable 

emotional a 0 C] 0 D 

argumentative 0 0 a 0 0 

active 0 0 0 0 0 

formal 0 0 0 0 0 

13. Please rate your agreement with how the following characteristics describe the Bank Teller: 

Strongly Agree Agree Neutral Disagree Strongly Disagree 

polite 

rational 

predictable 

confident 

trustworthy 

dominant 

sociable 

emotional 

cooperative 

argumentative 

active 

formal 
competitive 



14. Please rate your agreement with how the following characteristics describe the PBR. 

Strongly Agree Neutral Disagree Strongly 
Agree Disagree 

polite 

rational 

predictable 

confident 

trUstwortl1y 

dominant 

sociable 

emotional 

cooperative 

argumentative 

active 

formal 

competitive 

IS. In tlie meeting today, did you feel you were concerned with: 
How you presented yourself in the interaction? 0 Yes 
Focusing objectively on the task at hand? 0 Yes  

Please explain your answer. 



1 6 ~ .  How well could you interact with the remote 
participant(s)? 
Please explain your answer. 

Not Not at all ",': Well Neutral well well 
o o Q a LI 

17', f How well could you be aware of body language 
in the negotiation: 

. . . of the remote participants? IJ 0 0 0 '2 

. . . of the local participants? 

18. How well could you be aware of facial expressions 
in the negotiation: 

. . . of the remote participants? 0 0 0 0 CI 

. . . of the local participants? 

19. How well could you be aware of tone of voice in the 
interaction: 

0 0 0 u 0 
. . . of the remote participants? 

0 Q 0 CI a 
. . . of the local participants? 

Very Somewhat Somewhat Not 
important important unimportant important 

at all 
20'. How important was it to be with some of the 0 0 0 0 
participants in the same room? Why? 
Please explain your answer. 

21. How important was it to see the others' 
reactions at the remote site? 
Please explain your answer. 

22. How important was to have the video Iink? 

Questions 16-26 were only asked of the participants in distributed conditions 
Questions 17-19 did not include the reference to "the local participant(s)" in the questionnaire administered to the system 

analyst in D3. 
Not asked of the participants in D4. 
' Not asked of the system analyst in D3. 



23. How often did you use the video link? 

O Very often 
O Often 
O Not very often 
O Seldom 
Q Not at all 

24. What did you use the video Iink for? 

258. Did you have private conversations with the participant you were in the same room with? 
What for? Why was it necessary? 

26. Would you have liked to be with all the others in the same room? 
0 yes 
O no 
a did not matter 

Not asked of the system analyst in D3 



279. In the meeting today, 
Strongly 

Agree 
I could readily tell when the remote participant(s) 
were occupied with the instruction sheet and not 0 
listening to me. 

It was just as though we were all in the same room. 
0 

I could readily tell when my local participant(s) 
disagreed with what I said. 0 

I could readily tell when the remote participant(s) 
agreed with what I said. 0 

I could readily tell when the local participant was 
concentrating on what I was saying. 0 

I could readily tell when the local participant(s) 
agreed with what I said. 0 

I could readily tell when the local participant(s) 
were occupied with the instruction sheet and not 0 
listening to me. 

I could readily tell when the remote participant(s) 
disagreed with what I said. 0 

I could readily tell when the remote participant(s) 
were concentrating on what I was saying 0 

It wasn't at all like holding a face-to-face meeting. 0 

Strongly 
Agree Neutral Disagree Disagree 

Asked only of the participants in distributed conditions 



27aI0. In the meeting today, 
Strongly Strongly 

Agree Agree Neutral Disagree Disagree 

I could readily tell when the remote 
participant(s) were occupied with the 0 0 0 0 0 
instruction sheet and not listening to me. 

It was just as though we were all in the same 
room. D 0 D tl 0 
I could readily tell when the remote 
participant(s) agreed with what I said. 0 0 C C] 0 

I could readily tell when the remote 
participant(s) disagreed with what I said. 0 0 0 0 P 

I could readily tell when the remote 
participant(s) were concentrating on what I 0 0 tl 0 0 
was saying 

It wasn't at all like holding a face-to-face 0 
meeting. 

27b1'. In the meeting today, 
Strongly Strongly 

Agree Agree Neutral Disagree Disagree 

It was just as though we were all in the same 
room. 0 0 0 0 0 
I could readily tell when the local participant 
was concentrating on what I was saying. 0 0 0 0 0 

I could readily tell when the remote 
participant(s) were concentrating on what I CI 0 0 0 P 
was saying 

It wasn't at all like holding a face-to-face 0 0 0 0 
meeting. 

28". Did you feel that any of the bank employees attempted to influence you into helping them achieve their 
objective? 

0 No. 
0 Yes. 

If Yes, A. What role? 
B. In your opinion, would distance collaboration (e.g. collaboration via video- 
conferencing) change their ability to influence you? 

lo Asked only of the system analyst in D3. 
" Asked only of the participants in D4. 
'' Asked only of the system analyst 



2913. In the meeting today, 

I felt more comfortable interacting with.. . 
Why? (e.g. the role played, physical proximity, level of acquaintance). 

I felt like I had a more detached interaction with . . . 
Why? (e.g. the role played, physical proximity, level of acquaintance) 

I felt I had a more relaxed appearance when interacting with . . . 
Why? (e.g. the role played, physical proximity, level of acquaintance). 

I felt more pressure to interact with . . . 
Why? (e.g. role played, physical proximity). 

The local The remote 
participant participant 

I felt more distracted by the presence of . . . 
Why? (e.g. the role played, physical proximity). 

I felt I had more time to "think through the issues" when interacting with . . . 
Why? (e.g. the role played, physical proximity). 

I felt I was better able to be objective about the task when interacting with . . . 
Why? 

I felt I paid more attention to the non-verbal cues when interacting with . . . 
Why? (e.g. the role played, physical proximity). 

I felt I was better able to influence . . .. into helping achieve my objective. 

13 Only participants in distributed conditions Dl ,  D2 and D3 answered this question 



29a14. In the meeting today, 

I felt more comfortable interacting with.. . 
Why? 

I felt more pressure to interact with . . . 
Why? (e.g. role played, physical proximity). 

I felt more distracted by the presence o f . .  . 
Why? (e.g. the role played, physical proximity). 

The Bank The 
Teller PBR 

I feIt I was better able to be objective about the task when interacting with . . . 
Why? 0 

14~sked only of the participants in F2F and D4 conditions, and of the system analyst in D3 



30". If you were to interact with some of the others fiom two remote locations, with fi l l  audiohide0 facilities, 

(a) would you have been able to solve the same task? 
Cl Yes 
0 No 

Please expIain your answer. 

(b) do you think there would have been any major difference in the interaction? 
0 Yes 
O No 

Please explain your answer. 

(c) do you think there would have been any major difference in your behavior? (e.g. any difference in your 
behavior towards the local participants compared to the remote participants). 

Cl Yes 
No 

PIease explain your answer. 

30a16. If you were to interact with a11 the others in the same meeting room, 
El do you think there would have been any major difference in the interaction? 

O Yes 
0 No. 

Please explain your answer. 

(b) do you think there would have been any major difference in your behavior? 
O Yes 
0 No 

Please explain your answer. 

(c) do you think there would have been any major difference in group's performance? 
0 Yes 
C1 No 

PIease explain your answer. 

31. Are there any aspects of the face-to-face contact that helpedthindered your ability to achieve your objective 
in the meeting today? 

3217. Are there any aspects of the distributed communication that helped/hindered your ability to achieve your 
objective in the meeting today? 

3318. With this group today, do you thrnk there was any advantage/disadvantage of distributed communication 
over holding a meeting face-to-face? (besides saving time on traveling) 

Please explain your answer. 

Is Asked only of the F2F participants 
l6 Asked only of the participants in the distributed conditions. 
I' Asked only of the participants in the distributed conditions. 
'' Asked only of the participants in the distributed conditions. 



APPENDIX E 

POST-SESSION QUESTIONNAIW ADMINISTERED TO FACILITATORS 

1. Please draw a map of interaction, with communication Iinks among the roles in the meeting. 
Please draw thicker lines for heavier communication links: 

Personal Banking Reprcscnlnrivc 
0 

2. Please rate the participation for each role: 

Low Medium High 

A. Bank Teller 

B. Personal banking Representative 

C. Software Developer 

3. A. Was there any person who dominated the meeting? 
CI No 
U Yes. Who'? 

Please explain your answer. 

B. Was there any shy participant? 
O No 
0 Yes. Who? 

Please explain your answer. 

C. Did you notice any change in the dorninantlshy behavior? 
O Yes 
O No 

Please explain your answer. 



Very Somewhat Somewhat Not well 
well We41 not well at all 

4. How well could you observe the above 
characteristics? 

Please explain your answer. 

5. How well could you monitor the group dynamics? 
Please explain your answer. 0 

6. How well could you maintain the group cohesion? 0 
Please explain your answer. 

7. What do you think the participants focused most on: 
0 interpersonal matters (e.g. how they presented themselves) 
0 task matters 
0 equally both 

8. Please indicate the level of your agreement with the following statements: 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 

A. The participants took the time to explore 0 
and evaluate tradeoffs between 
(competing) alternatives. 
Please explain your answer. 

B. The participants selected options quickly 0 
and moved on. 
Please explain your answer 



9. Did you think that the group had a cooperative behavior? 
0 Yes. 
O No 
Please explain your answer. 

10. Did you think that the group had a competitive behavior'? 
0 Yes. 
O No 
Please explain your answer. 

11. Was there any change in the above types of the behavior, during the meeting? 
0 Yes. 
O No 
Please explain your answer. 

12. Please rate the communicstion process: 

1 2 3 4 5 

impersonal 

unsociable 

insensitive 

unemotional 

cold 

good 

difficult 

complex 

formal 

0 personal 

Q sociable 

0 sensitive 

0 emotional 

0 warm 

0 bad 

0 easy 

0 simple 

0 informal 



13. Please rate agreement with the following statements on the conversation: 

Strongly Agree Neutral Disagree Strongly 
Agree Disagree 

pleasant 

unsatisfactory 

agreeable 

interesting 

pointless 

argumentative 

cooperative 

polite 

formal 

14. Please rate the Personal Banking Representative in the interaction today: 

Strongly Agree Neutral Disagree Strongly 
Agree Disagree 

polite 

rational 

predictable 

confident 

trustworthy 

dominant 

sociable 

emotional 

cooperative 

argumentative 

active 

formal 

competitive 



15. Please rate the Bank Teller in the interaction today: 

Strongly Agree Neutral Disagree Strongly 
Agree Disagree 

polite 

rational 

predictable 

confident 

trustworthy 

dominant 

sociable 

emotional 

cooperative 

argumentative 

active 

formal 

competitive 



16. Please rate the Software Developer in the interaction today: 

Strongly Agree Neutral Disagree Strongly 
Agree Disagree 

polite 

rational 

predictable 

confident 

trustworthy 

dominant 

sociable 

emotional 

cooperative 

argumentative 

active 

formal 

competitive 

17. During the meeting, how important was it to be with some of the participants in the same room? 

0 very important 
O somewhat important 

somewhat unimportant 
a not important at all 

Please explain your answer. 



Very Not Not at 
Welt Well Neutral well all well 

18" How well could you interact with the remote 
participant(s)? 

Please explain your answer. 

19. How well could you be aware of body Ianguage in 
the negotiation: 

. . . of the remote participants? 0 0 0 

. . . of the local participants? a 0 0 

20. How well could you be aware of facial expressions 
in the negotiation: 

. . . of the remote participants? 

. . . of the local participants? 

21. How well could you be aware of tone of voice in 
the interaction: 

. . . of the remote participants? 0 0 0 0 0 

. . . of the local participants? 

22. How we11 could you observe lul~etlzer the a 0 0 0 
participants could perceive the interpersonal cues 
among participants? 

233. How important was it to see the others' 
reactions at the remote site? 
Please explain your answer. 

24. How important was to have the video 
link? 

Very Somewhat Somewhat Not 
important important unimportant important 

at all 

' Questions 18-2 1 were not asked of the facilitators in F2F condition. 
' Questions 18-121did not include the reference to "the local participant(s)" in the questionnaire administered in D4, 

Questions 23-28 were not asked of the facilitators in F2F condition 



25. How often did you use the video link? 
D Very often 
O Often 
O Not very often 
O Seldom 
0 Not at all 

26. With this particular group, would you have liked to be with all the others in the same room? 
Oyes 
a no 
Q did not matter 

27. Was there any interpersonal information that you could not observe at the remote site? Please explain your 
answer. 

2s4. In the meeting today, 
Strongly Strongly 

Agree Agree Neutral Disagree Disagree 

I could readily tell when the remote 
participant(s) were occupied with the 0 0 0 0 0 
instruction sheet and not listening to me. 

It was just as though we were all in the same 
room. 0 
I could readily tell when my local 
participant(s) disagreed with what I said. CI 

I could readily tell when the remote 
participant(s) agreed with what I said. 0 

I could readily tell when the local 
participant(s) was concentrating on what 1 Cl 
was saying. 

I could readily tell when the local 
participant(s) agreed with what I said. 0 

I could readily tell when the local 
participant(s) were occupied with the a 
instruction sheet and not listening to me. 

I could readily tell when the remote 
participant(s) disagreed with what I said. 0 

I could readily tell when the remote 
padcipant(s) were concentrating on what I 0 
was saying 

It wasn't at all like holding a face-to-face CI 
meeting. 

Question not asked of the facilitators in F2F condition. 
Also, it did not include the reference to "the local participant(s)" in the questionnaire administered in D4. 



29. Are there any aspects of the distributed communication that helpedhindered your ability facilitate the 
meeting today? 

Helped: 

Hindered: 

30a5. If you were to interact with all the others in the same meeting room, 
(a) do you think there would have been any major difference in the interaction? 

O Yes 
LI  No. Please explain your answer. 

(b) do you think there would have been any major difference in your behavior? 
O Yes 
O No Please explain your answer. 

(c) do you think there would have been any major difference in group's performance? 
O Yes 
O No Please explain your answer. 

30bf If you were to interact with some of the others from two remote Iocations, with full audiohide0 
facilities, 

(a) would you have been able to facilitate the meeting? 
O Yes 
O No Please explain your answer. 

(b) do you think there would have been any major difference in the group interaction? 
0 Yes 
O No Please explain your answer. 

(c) do you think there would have been any major difference in your behavior? (e.g. any difference in your 
behavior towards the local participants compared to the remote participants). 

0 Yes 
Ll No Please explain your answer. 

31. With this group, do you think there was any advantage in facilitating in a distributed setting vs. face-to- 
face (aside from saving time and money for travel? Please explain your answer. 

Questions 30a and 3 1 were not asked of the facilitators in F2F condition. 
Question asked only of the facilitators in F2F 



APPENDIX F 

AGREEMENTS REACHED IN THE STUDY 

The six different agreements reached in the study are described in the following pages. For each agreement, 

the Iist of requirements that the group agreed on is presented, together with the agreement's category and 

score. Also, the operations it considered (for each negotiator) are highlighted in gray in the table associated 

with each agreement. 
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(1) R1. The system shall enable the opddeadivate accounts operations. 

(2) K3. .fllc systm shnll aable  h e  ordering of & q u a  on line 

(2) K4. nlc shall aidomntiatjly provide c d i t  rnting from mi esteinal agency. 

(3) R5. For each bankl~~g account, the systeai, &all display detailed information on 
die account: 

cntner(s), date crated and balanm. 

(3) R6. The system shall enable transadions such as: 
deposithvitlidtawitransferIpaymmt 

(4) R8. The system shall enablethe updating oftams of credit 
a m t s  (e.g grant credit, change payment terms). 

(4) R9. For each credlt amunt, the syslem shall display ddailed information on the 
account: 

paymmls overdue, owner@), date created, and balances. 

(3) R10. The qdem shall display a scresl with information on: 
climt's due dates. liabilities (for all credlt accounts) md 
assets (for all banking accounls). 

(2) R l l .  ?he systcm shall display a scram showinghistory oftriulsadions on all 
accounts a client holds, for the last month. 

The communication was very difficult to understand. The two negotiators were very 
quick in decisions and the system analyst was lefl out in the discussion most of the 
time. This resuhed in a miscalculation of the total development time of the final 
alternative amsidered. It is still considered an inteptive agreement since the group 
was satisfied with the list above and called for endingthe meding 

( I )  R1. The system shall mablethe openldeadivate accounts operations. 

Critkdopmth~ 

(3) RS. For eadi banking account, the system shalt display ddailed information on 
the account: 

mnet(s), dale created and balances. 

(3) R6. l'he system shall enable transadions such as: 
deposfiithdrawitransfdpaynent 
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(4) R8. The system shall enable the updating oftenns of credft 
accounts (e.& grant credit, change payment terms). 

Tcl. 
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(4) R9. For ea& credit acoounf thc system shall display detailed infornration on the 
aamwit: 

payments overdue, owner@), date created, and balaiioes. 
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(3) RlO. The system shall display a meen with infommtion on: 
client's due dates. liabilities (for all credit awunts) and 
a& (for all banking a~counts). 

(2) R11. The system shall display a screen d~owinghidory oftrmsnclions on all 
accounts n cliait holds. for die Ina month. 

The two actors were over cooperative and made a substantial amcession on a critical 
requiremat. They w a e  satisfied with the requirements listed above even ifthetotal 
development time was 20 weeks and one week was left "unused". 
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APPENDIX G 

PERSONALITY INFORMATION 

F2F SESSIONS 

FACILITATOR 1 

PBR SW BT 
Age 23 22 2 5 

Gender F M M 
Extrovert 8 4 
Introvert 4 2 6 

Dominant 6 10 14 
Submissive 10 6 2 

Dl SESSIONS 

FACILITATOR 2 

PBR SW BT 
2 1 2 1 20 
M M F 

6 6 5 
4 4 5 

10 12 5 
6 4 I I 

FACILITATOR FACILITATOR 3 

Extrovert 
Introvert 

Dominant 
Submissive 

FACILITATOR 3 

PBR SW BT 
2 7 38 3 1 
F M F 

7 3 5 
3 7 5 

9 13 6 
7 3 10 



D2 SESSIONS, D3 SESSIONS AND D4 SESSIONS ~ 
FACILITATOR 1 BT FACILITATOR BT FACILITATOR 3 

2 1 2 1 
M M 
5 SW 
5 22 

PBR 12 
2 1 4 
M 5 
4 10 

Submissive 2 5 6 

1 1  

I 5 

FACILITATOR I BT FACILITATOR 2 FACILITATOR 3 

23 
F 

SW 6 
Age 24 4 

Gender M PBR 12 
Extrovert 1 4 
Introvert g 

Dominant 10 
Submissive 6 

FACILITATOR I 

PBR SW BT 
*ge 25 23 2 1 

Gender F F M 
Extrovert 2 6 6 
Introvert 8 4 4 

Dominant 13 12 16 
Submissive 3 4 0 

FACILITATOR 2 

PBR SW BT 
23 25 22 
F M M 
4 5 7 
6 5 3 

16 8 8 
0 8 8 

FACILITATOR 3 

PBR SW BT 
27 22 22 
F M M 
5 11 2 
5 5 8 

12 5 8 
4 11 7 



APPENDIX H 

NEGOTIATION TRAJECTORIES 

- - Facilitator I 

DISTXTUBUTED SETTING D2 

Facilitator 2 Facilitator 3 

Teller 0 20 40 60 

Tdler 

DISTRISUTED SETTING D3 

Facilitator I Facilitator 2 Facilitator 3 

0 20 40 6 0 0  20 40 60 0 20 40 60 

Teller Tdler Teller 

DISTRIBUTED SETTING D4 

Facilitator 1 Facilitator 2 Facilitator 3 

0 20 40 60 0 20 40 0 20 40 60 

Teller Teller Teller 



APPENDIX I 

ACQUITANCE LEVELS IN TEFE FOUR CASE STUDIES 

Acquaintance levels in Facill/F2F group 

Acquaintance levels in Facill/Dl group 

Participant 

Steven 

Karin 

Joe 

Acquaintance levels in FacilZ/FZF group 

Role 

Teller, c l  

PBR, c2 

System analyst 

Participant 

Mike 

Donna 

Jeff 

Acquaintance levels in Facil2/D1 group 

How weH they knew 
each other 

Role 

PBR, c l  

Teller, c2 

System analyst 

Participant 

Rhonda 

Jason 

John 

Steven 

A little 

A little 

How well they knew 
each other 

Role 

TeHer, cl  

PBR, c2 

System analyst 

Participant 

Laura 

Judie 

Ron 

Karin 

A little 

Not at all 

Mike 

A little 

Moderately well 

Joe 

Not at all 

Not at all 

How well they knew 
each other 

Role How well they knew 
each other 

Donna 

A little 

Well 

Rhonda 

Moderately well 

Moderately well 

Teller, c 1 

PBR, c2 

System analyst 

Jeff 

Moderately well 

Well 

Jason 

Moderately well 

- 

Very well 

Laura 

Not at all 

A little 

John 

A little 

Very well 

Judie 

Not at all 

- 

A little 

Ron 

A little 

Not at all 
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